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I.  City of Durham Program Information for Environmental Management 

Commission Approval 
 

The following information is provided for Commission approval: 

 

1. Proposed adoption timeline and effective date – Commission approval of the Model 

Program is proposed for March 10, 2011.  Section 1-D of the supplemental program 

guidance describes the rule timeline requirements for the submittal, review, and adoption 

and implementation of local programs. 

 

 The City of Durham is subject to both the Falls and Jordan Lake New Development 

Rules and proposes to adopt and implement a program and ordinance for both rules at the 

same time.  Since the Falls Lake New Development Rules propose to have an earlier 

implementation deadline date of July 12, 2012, the proposed adoption and effective date 

for the ordinance and program for both Rules will be prior to July 12, 2012. 

  

 Falls and Jordan Lake: Adoption of the ordinance and program by City Council May-

June 2012 with an effective date prior to July 12, 2012. Implementation of the program 

will take place at the effective date of the ordinance. 

 

2. Other Stormwater Programs – The rule requires adherence to certain other state 

stormwater regulations.  The program below identifies existing stormwater regulations 

within the jurisdiction, including water supply watershed, whether designated under 

Phase II NPDES and status of Phase II implementation.  

 

The City of Durham has a robust Stormwater Management Program Plan (See Appendix 

D).  The Falls and Jordan Lake New Development Rule requirements including the 

ordinance and program will be a part of the Stormwater Management Program Plan that 

is submitted on an annual basis to North Carolina Department of Environment and 

Natural Resources (NCDENR).  Additional information on our current program and the 

history of our programs for the items below are located within the City’s Stormwater 

Management Program Plan (see Appendix D). 

 

Falls Lake and Jordan Lake:  

Other state stormwater programs within the City of Durham include: 

1.  Water Supply Watershed - The requirements can be found in the Environmental 

Protection Standards Chapter of the Unified Development Ordinance, Chapter 8, which 

can be found on the City’s website on the following webpage: 

http://www.durhamnc.gov/udo/mainPage.asp 

Current Water Supply Watershed buffer requirements are in Section 8.6.  Water Supply 

Watershed Overlay Zoning, density limits, and stormwater treatment requirements are in 

Section 8.7. 

2.  Phase I NPDES Municipal Stormwater permit No. NCS000249 – The City of Durham 

Stormwater Management Program Plan includes the NPDES Permit Annual Reports and 

is revised and submitted to NCDENR on an annual basis.  A digital copy of the Plan is 

included as part of Appendix D.  The City’s Stormwater Management Program includes 
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numerous elements that are outside of the scope of the Jordan and Falls New 

Development rules. 

3.  Neuse River Basin Nutrient Management Strategy Program – A portion of the City 

that does not drain to Falls or Jordan Lake will be subject to the City’s Neuse River Basin 

Nutrient Management Strategy Program (see Appendix D).  Refer to the Stormwater Map 

in the Appendix B for the location of the Lower Neuse Basin.  The proposed Stormwater 

Performance Standards for Development will include requirements for this area (Lower 

Neuse Basin) in addition to the areas of the City that are located in the Falls and Jordan 

Lake watershed areas. 

 

3. Falls Lake:  Statement of Riparian Buffer Ordinance Compliance - One aspect of 

development application review required by the rule is ensuring protection of riparian 

buffers, as discussed in Chapter 2-C.3and state whether, and if so, where they include that 

process description in their ordinance. 

 

Falls Lake:  The City of Durham has adopted an ordinance for Neuse Buffer Protection 

and Mitigation Rules 15A NCAC 02B .0233 and .0242 of the Neuse River Basin Nutrient 

Management Strategy Program.  The ordinance and process is contained in Section 8.5 of 

the City/County Unified Development Ordinance (See Appendix F). 

 

Jordan Lake:  Statement of Riparian Buffer Ordinance Compliance - One aspect of 

development application review required by the rule is ensuring protection of riparian 

buffers, as discussed in Chapter 2-C.3.  Local governments will need to affirm in their 

programs that they will carry out the review process spelled out in Item (15)(e) of the 

buffer rule and quoted in Chapter 2-C.3., and state whether, and if so, where they include 

that process description in their ordinance. 

 

Jordan Lake: The City of Durham has adopted an ordinance for the Riparian Buffer Rule 

of the Jordan Lake Nutrient Management Strategy 15A NCAC 02B .0267 and .0268.  

The EMC approved the ordinance last year.  The ordinance and process is contained in 

Section 8.5 of the City/County Unified Development Ordinance (See Appendix F). 

 

4. State and Federal Entities Implementation – State whether the program will enforce 

the requirements of this rule on state and federal entities that do not have a Phase II 

NPDES stormwater permit. See Chapter 2-A.5. of the companion Guidance. 

 

Falls Lake:  The City of Durham will not enforce the requirements of this rule on state 

and federal entities that do not have a Phase II NPDES stormwater Permit. 

 

Jordan Lake: The City of Durham will not enforce the requirements of this rule on state 

and federal entities that do not have a Phase II NPDES stormwater Permit. 

 

5. Falls Lake:  Area of Applicability – Include description of planning jurisdiction, 

responsibility for program in ETJ, any inter-jurisdictional agreement, and  if applicable, 

extent of implementation of rule requirements outside Falls Watershed. 
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Falls Lake: The Falls Lake New Development Rules will be applied to all areas within 

the City that drain to Falls Lake.  That area is labeled Falls Lake basin on the map (see 

Appendix B).  There is a smaller area of the City (see Appendix B) that does not drain to 

Falls Lake but is within the Neuse River Watershed which is labeled the Lower Neuse 

Basin where our Neuse River Basin Program requirements will apply.  The ordinance 

submitted contains the requirements for the entire City and includes the Falls, Jordan and 

the Lower Neuse Basin.  The ordinance outlines differences in requirements where 

applicable. 

 

Jordan Lake: Area of Applicability – Include description of planning jurisdiction, 

responsibility for program in ETJ, any inter-jurisdictional agreement, and  if applicable, 

extent of implementation of rule requirements outside Jordan Watershed. 

 

Jordan Lake: The Jordan New Development Upper New Hope rules will be applied to all 

areas within the City that drain to Jordan Lake.  That area is labeled Jordan Lake Basin 

on the map (see Appendix B).  The ordinance submitted contains the requirements for the 

entire City and includes the Falls, Jordan and the Lower Neuse Basin. The ordinance 

outlines differences in requirements where applicable. 

 

 

6. Minimum Qualifications of Stormwater Administrator -  State the minimum 

qualifications of the personnel who will be responsible for implementing the program, 

including stormwater plan review and BMP inspection.  The Division prefers these 

persons to be registered North Carolina professional engineers with stormwater 

experience.  Minimum qualifications are persons performing services only in their area of 

competence, including professional engineer, registered North Carolina professional 

surveyor, landscape architect, soil scientist, aquatic biologist, or a person certified by the 

North Carolina Cooperative Extension Service to approve stormwater management plans 

or to inspect BMPs. 

 

Falls Lake:  Stormwater Administrator minimum qualifications include registered North 

Carolina Professional Engineer with at least 14 years of Engineering Experience (at least 

10 years as a Professional Engineer) and at least 6 months in the public municipal sector, 

Bachelor of Science in Engineering, and at least 8 years of supervisor experience. 

 

Jordan Lake:  Same as above. 

 

7. Maintenance/Inspection Program - Describe your intent regarding a program for 

ensuring maintenance of BMPs called for in the rule.  Your maintenance program 

description should address the elements discussed in Section 2-D (BMP maintenance) of 

the companion Guidance, including: 

a. Owner inspection and reporting requirements, including qualifications required of 

BMP inspectors; 

b. Local government inspection and oversight program, including frequency of local 

government inspections; 

c. Financial surety for long-term function; and 
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d. Database of practices installed.  

 

Falls and Jordan Lake: Maintenance/Inspection Program:  

The following describes the City’s current program. Additional forms and more details 

on the program can be found here: 

http://www.durhamnc.gov/departments/works/stormwater_bmp.cfm 

 

 a.  Owner inspection and reporting requirements include annual inspections (e.g., 

maintenance certifications) of all Best Management Practices (BMP’s) in operation 

within the City limits.  These annual maintenance certifications are required under the 

recorded agreement (See Appendix C - forms) executed by the owner and the City 

during the construction drawing and permitting process for each Stormwater BMP.  

Noncompliance with the agreement may subject the owner to specific enforcement 

actions by the City as outlined in the agreement and in the City’s Code of Ordinances. 

A BMP Annual Maintenance Certification is a sealed (e.g., stamped, signed, and 

dated) statement provided by a Qualified Professional that certifies that a particular 

BMP is functioning properly, that all components are in good working condition, and 

that all safety aspects of the facility are in compliance with the operational 

requirements of the City of Durham.  A Qualified Professional is either a registered 

North Carolina Professional Engineer (PE) or a North Carolina Registered Landscape 

Architect (RLA) who has been certified as a “BMP Maintenance Certifier,” or 

“BMC,” by the City of Durham.     

 In order for the City of Durham, North Carolina, to certify a registered North Carolina 

Professional Engineer or North Carolina Registered Landscape Architect as a “BMP 

Maintenance Certifier,” or “BMC,” the following qualifications and evidences must 

be submitted to Stormwater Services: 

1. The applicant must submit an application to perform annual BMP maintenance 

certification inspections in the City of Durham.  The applicant must have completed 

no less than 10 construction and/or maintenance BMP inspections in the last 12-

months.  The application is to include an attached professional resume of applicable 

BMP inspection (either construction or maintenance or both) experience.  The resume 

must provide a list of the BMPs inspected (including the type, date, and location) 

during the aforementioned 12-month period.  Applications can be obtained from 

Stormwater Services directly or can be downloaded off the City’s webpage. 

2. The applicant must be either a registered North Carolina Professional Engineer 

(PE) or a North Carolina Registered Landscape Architect (RLA).  The applicant must 

provide his/her North Carolina PE or RLA seal on the application. 

3. The applicant must complete an Stormwater Services approved BMP 

maintenance and inspection training workshop, similar to the workshop offered by 

Dr. Bill Hunt with North Carolina State University.  Evidence of the training, such as 

a certification number or other certificate demonstrating the successful completion of 

such a workshop, is to be included with the application.  Certifications must be 

maintained in order to remain valid. 

 

b.  Local government inspection and oversight program, including frequency of local 

government inspections; 
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The City requires all facilities be inspected by a qualified professional and an annual 

inspection report submitted to the City, the City in its discretion may inspect any 

annual report it receives for a BMP. If Stormwater Services performs such an 

inspection and discovers that a BMP Maintenance Certifier has filed an egregiously 

false maintenance certification, the following penalties will apply (Note:  An 

“egregiously false certification” includes, but is not limited to, the following 

examples:   (1) Certification of a facility that was never built; (2) Certification of a 

facility that was never “completed” during the development/construction process; (3) 

Certification of a facility that contains significant functional and/or safety deficiencies 

that appear to have been in existence at the time the certification was submitted.): 

1. The BMP Maintenance Certifier, who filed the false certification, will have 

his/her certification revoked and will be unable to reapply for recertification for at 

least six months from the date the City revoked the certification.  Note:  If the BMP 

Maintenance Certifier is also a BMP Certifying Engineer (certifies BMPs as as-built) 

that individual’s BMP Certifying Engineer certification will also be revoked, and the 

individual will be required to follow the BMP Certifying Engineer protocol for BMP 

Certifying Engineer certification to become recertified as a BMP Certifying Engineer. 

2. The BMP Maintenance Certifier, who filed the false certification, will be reported 

to his/her respective licensing board for possible disciplinary action. 

3. The owner of the BMP that was falsely certified may be deemed a violator of the 

City’s illicit discharge ordinance and may be subject to the penalties and fines of Sec. 

23-145 of the Durham City Code. 

 

c.  Financial surety for long-term function: 

 

 The City as a part of the project permitting process requires the following: 

 

1. For residential developments, the City requires that the developer make a 

payment in to the City fund. The payment is 25% of the cost to construct the 

facility. The City also requires that the Home Owners Association maintain two 

funds (i.e. one for routine maintenance and other for non-routine maintenance) as 

a part of the stormwater agreement process.  

2. For non residential type developments, the City requires that the developer 

either make a payment for 25% of the construction costs of the facility or post a 

Letter of credit or certificate of deposit in perpetuity. The Letter Of Credit or 

Certificate of Deposit amount is calculated as the twenty times the annual 

maintenance costs, as determined by the City. 

 

The City also requires that as a part of the annual inspection report, the owner 

provide a financial disclosure form that  details the funds spent on the facility in 

the preceding year and the monies set aside for the maintenance  of the facility for 

the upcoming year.  

 

d.  The City maintains a database and a GIS inventory of all BMP facilities permitted. A 

portion of the database and GIS inventory is available through our online GIS mapping 

under stormwater systems at: http://gisweb.durhamnc.gov/index.html 
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 The full database is available upon request. 

 

 

8. Forms in Administrative Manual – Provide a listing of forms to be used in the 

permitting and compliance process. 

 

Falls and Jordan Lake: 

 

Many of the forms below are taken from the City’s Reference Guide for Development. A 

copy of the City of Durham Reference Guide for Development has been provided on 

Disk in Appendix E for a more complete copy of all the forms used.  It can also be 

downloaded here: 

http://www.durhamnc.gov/departments/works/ 

The Durham City/County planning applications can be found here: 

http://www.durhamnc.gov/departments/planning/applications.cfm 

 

Shown below is the list of forms from the categories in program guidance: 

 

o Stormwater Permit Application 

Initial Site Plan Process 

 Durham City-County Planning Department Site Plan/Preliminary Plat 

Application 

 Durham City- County Planning Department Large Simplified, Minor and 

Major Site Plan and Preliminary Plat Summary Checklist 

 Stormwater Services Plan Submittal Checklist (from the City of Durham 

Reference Guide for Development Section 1.2) 

Construction Plan Process 

 Construction Drawing Submittal Checklist (from the City of Durham 

Reference Guide for Development Section 2.4) 

 

o Sample Permit 

 Construction Plan Process 

 Example Letter of Construction Drawing Approval 

 

o As-Built Submittal Form w/ BMP Certification Statements 

 As-Built Requirements (from the City of Durham Reference Guide for 

Development Section 4.0-4.6) – General and Additional As-built and 

Construction Certification 

 

o Operation and Maintenance Agreements for BMPs 

 Stormwater Facility Agreement and Covenants – Residential 

 Stormwater Facility Agreement and Covenants – Commercial 

 

o Example Access Easement  

 BMP Easements (from City of Durham Reference Guide for Development 

Section 8.3 and 12.0) 
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o Example Conservation Easement  

 Deed of Conservation Easement 

 

 

9. Ordinance – Provide all sections of ordinance that will be necessary to implement 

the rule.  This should include all subject areas covered by the model ordinance (see 

Appendix L).  

 

Falls and Jordan Lake:  

 

Stormwater Performance Standards for Development Durham City Code Chapter 70, 

Article X, Sections 70-736 through 70-743.   

 

Riparian Buffer Standards are located in Section 8.5 of the City/County Unified 

Development Ordinance (See Appendix F). 

 

See also III. Supplemental Information Section 2 Ordinance Changes 

 

 

10. Nutrient Loading Accounting Tool – Provide a statement that you will use the 

Jordan / Falls nutrient load accounting tool provided in Appendix M or describe the 

method that will be used for accounting for nutrient loading and BMP implementation to 

meet rule requirements.  In the latter case, please provide: documentation on that tool; an 

electronic version of the tool;  a discussion of how it differs from the Jordan / Falls tool; 

and how it will be at least as protective as the Jordan/Falls tool. 

 

Falls Lake:  The City of Durham will use the Jordan/Falls nutrient load accounting tool 

for accounting for nutrient loading and BMP implementation to meet Falls Lake New 

Development rule requirements. 

 

Jordan Lake: The City of Durham will use the Jordan/Falls nutrient load accounting tool 

for accounting for nutrient loading and BMP implementation to meet Jordan Lake New 

Development rule requirements. 
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AN ORDINANCE AMENDING THE STORMWATER PERFORMANCE STANDARDS 

FOR DEVELOPMENT, DURHAM CITY CODE CHAPTER 70, ARTICLE X, 

SECTIONS 70-736 THROUGH 70-749 

 

 

WHEREAS the City Council of the City of Durham finds that: 

 

The health, safety and general welfare and convenience of the public will be furthered through: 

 

1) Protecting receiving waters impacted by stormwater runoff discharged from 

development within the City of Durham through maintaining performance 

standards for total suspended solids, nitrogen, phosphorus, and bacteria for such 

development; 

 

2) Complying with the City of Durham’s municipal stormwater National Pollutant 

Discharge Elimination System permit, issued under the authority of Section 402(p) 

of the Clean Water Act and implementing regulations at 40 CFR Part 122.26 et 

seq.; 

 

3) Complying with the General Statutes of North Carolina, including but not limited 

to Article 4A 113A-70 et seq. and with implementing regulations for such state 

statutes, including but not limited to the statutes and regulations implementing 

nutrient management requirements in Neuse, Falls, and Jordan Basins; 

 

4) Limiting potential flooding of downstream properties and protecting streams and 

other waterways from erosion by ensuring that development manages the increases 

in peak flows that result from changes in land cover; 

 

NOW, THEREFORE, BE IT ORDAINED, by the City Council of the City of Durham that: 

 

 

SECTION 1.  Existing Sections 70-736 through 70-741 are replaced and amended as follows: 
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“Sec. 70-736.  Purpose and definitions. 

 

(a) Purpose.  The purpose of Article  X is to further the health, safety and general welfare 

and convenience of the public through: 

 

(1) Protecting receiving waters impacted by stormwater runoff discharged from 

development within the City of Durham through maintaining performance standards 

for total suspended solids, nitrogen, phosphorus, and bacteria for such development; 

 

(2) Complying with the City of Durham’s municipal stormwater National Pollutant 

Discharge Elimination System permit, issued under the authority of Section 402(p) of 

the Clean Water Act and implementing regulations at 40 CFR Part 122.26 et seq.; 

 

(3)Complying with the various General Statutes of North Carolina  including but not 

limited to Article 4A, GS 113A-70 et seq. and  implementing regulations for such 

state statutes, including but not limited to the statutes and regulations implementing 

nutrient management requirements in Neuse, Falls, and Jordan basins;  

 

(4) Limiting potential flooding of downstream properties and protecting streams and 

other waterways from erosion by ensuring that development manages the increases in 

peak flows that result from changes in land cover; 

 

(b) Definitions. Within this Article, the following terms and phrases, regardless of 

capitalization, shall have the meanings set forth below: 

 

Baseline Date or Applicable Baseline Date means the following dates for the basins 

indicated: 

 

 Jordan Basin  Dec. 31, 2001 

 Falls Basin  Dec. 31, 2006 

 Lower Neuse Basin March 9, 2001 

 

City Stormwater Standards means written standards related to Stormwater adopted by the 

Department of Public Works.  They include but are not limited to the Reference Guide for 

Development and Reference Guide for Development/Stormwater; other written and adopted 

specifications for the design, construction, maintenance, and operation of Stormwater Control 

Measures or Stormwater Conveyances; and all state standards related to stormwater or state 

approved alternatives to such standards that have been adopted by the City’s Department of 

Public Works.  The City shall submit to DWQ for approval all technical standards that require 

approval 

 

 

Common Plan of Development means staged or coordinated Development pursuant to an 

approved plan such as a development plan or site plan whether or not by the same owner, or 

successive improvements over a period of years initiated by the owner(s) of and conducted on a 
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parcel or contiguous parcels of land for the benefit of such parcel(s). Factors to be considered in 

determining whether a Common Plan of Development exists include but are not limited to:  

ownership; scope, content, and history of approved plans; other information regarding the 

development such as contracts, advertisements, or marketing materials;  equitable factors; and 

common or joint use of infrastructure such as roads or utilities. 

 

Department means the Department of Public Works of the City of Durham. 

 

Development means Land Disturbance which increases impervious surface on a property, or 

alters its location, or results in an increase in runoff from a property or a decrease in infiltration 

of precipitation into the soil.  It includes both existing development and new development.  It 

does not include agriculture, mining, or forestry activities. 

 

Director means the Director of the Public Works Department of the City of Durham, or such 

person(s) as designated in writing by the Director to perform all or a portion of the functions set 

forth in this Article. 

  

Division of Water Quality or DWQ means the Division within the North Carolina 

Department of the Environment and Natural Resources (NC DENR).  

 

Downtown Area means the Downtown Tier, Compact Neighborhoods, and Suburban Transit 

Zones as shown on the Durham Comprehensive Land Use Plan most recently approved by the 

Durham City Council. 

    

Existing Development means Development that, prior to the effective date of this ordinance 

has either been lawfully constructed, or has established a vested right under North Carolina law 

to construct a proposed project, or portion thereof.  With regard to application of this ordinance, 

a vested right will be recognized as follows:  

 

a) for Development that does not require a state permit, a vested right shall exist for any 

portion of a Development that has an approved or a completed application for a site plan or 

subdivision plat covering that portion,  or in the event a site plan or subdivision plat is not 

required, a building permit or a construction drawing for that portion of the Development.  An 

approved development plan does not accord vested rights in the absence of an approved or 

completed application for the  above-described plans or permits.  A “completed application” is 

one that meets all application requirements, including payment of all required fees and 

submission of all required information, prior to the effective date of this ordinance.  A vested 

right shall expire if the validity of an approved or completed application or approval is not 

continuously maintained as otherwise required under the Unified Development Ordinance or 

City Code;   

 

b) for Development  that requires a state permit, vested rights shall be recognized if the 

project meets all the requirements of a) above, and additionally has received necessary state 

permits required for the use or for construction.  
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Falls Basin means the area that drains to the Falls Reservoir as determined by the Durham 

Planning Department. 

   

Impervious Surface means a surface that because of its composition and/or its use impedes 

the natural infiltration of water.  It includes but is not limited to buildings, roofs, solid decks, 

driveways, parking areas, patios, sidewalks, and compacted gravel areas.  It does not include 

areas that are part of permitted stormwater controls or the open surface water such as swimming 

pools.   

    

Jordan Basin means the area that drains to Jordan Lake as determined by the Durham 

Planning Department. 

 

Land Disturbance means a change in the natural cover or topography of land that may result 

in sedimentation, and includes but is not limited to grubbing, stump removal, removal of topsoil, 

coarse or fine grading, and disturbance to the subgrade.   

 

Limited Residential means single family and duplex residential and recreational 

development. 

 

Lower Neuse Basin means the area that drains to the Neuse River but not to the Falls Basin 

as determined by the Durham Planning Department, which area is generally shown on a map 

maintained by such department. 

 

Multifamily and Other Development means development not included in Limited 

Residential, and includes but is not limited to multifamily and townhomes, and office, industrial, 

institutional (including local government institutional), and commercial development. 

 

New Development means Development that does not qualify as “Existing Development.”   

  

Redevelopment means Development on a site where structures or impervious surface   

already exists. It is a category of new development.   

 

Stormwater Control Measure, or SCM, means a device or practice that is designed to trap, 

settle out, filter, or otherwise reduce pollutants from stormwater runoff, and/or to alter or reduce 

runoff velocity, amount, timing, or other stormwater characteristics. The term includes all 

measures formerly known as “best management practices” or “BMPs”.  Such measures include 

but are not limited to stormwater detention facilities, constructed wetlands, vegetative areas, 

filter strips, buffers, and vegetated swales, and appurtenant drainage facilities.    

 

Stormwater Conveyance means a physical feature, including constructed devices, that 

conveys stormwater.   A conveyance may also serve as a Stormwater Control Measure. 

 

Stormwater Facilities means Stormwater Control Measures and Stormwater Conveyances.  
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Stormwater Pollutant or Pollutant  means nutrients (nitrogen and phosphorus), bacteria, 

total suspended solids, and any other substance that can be transported via stormwater and that is 

identified in this Article or City Stormwater Standards as requiring regulation.  

 

Sec. 70-737  General; prior requirements; additional standards;  interpretations.  

 

(a) Applicability.   This Article contains requirements for the control of Stormwater 

Pollutants and the management of peak flows from stormwater discharges from Development in 

the City of Durham.  All Development shall be subject to the requirements of this Article unless 

specifically exempted.   

 

(b)  Approval contingent upon compliance.   No site plan, preliminary or final subdivision 

plat, construction drawing for a street or for utilities, or utility permit shall be approved until the 

applicant has submitted information required by the City Stormwater Standards sufficient to 

determine compliance with this Article, and review for compliance has been conducted.    

 

(c)  Prior requirements, violations continue.   Prior stormwater requirements that have been 

superseded by the requirements of this Article shall continue to apply to Existing Development 

approved and/or constructed under such prior requirements, in the event that the requirements of 

this Article do not apply. Existing Development, or portions thereof, that is not required to 

comply with this Article must continue to manage Stormwater Pollutants and peak flow in 

accordance with the stormwater requirements appearing on approved plans for the development 

and the requirements in effect when such plans were approved.   Violations of superseded 

stormwater requirements shall continue as violations and be subject to enforcement under this 

Article unless this Article explicitly allows the Development or action that constitutes the 

violation.  

 

(d) City Stormwater Standards.  The Department of Public Works is authorized to 

promulgate technical standards for use in the administration of this Article, which standards may 

be amended from time to time.  Technical standards may include but are not limited to 

requirements for design, construction, performance, financial security, review, and professional 

certification of stormwater facilities.   City Stormwater Standards are considered requirements of 

this Article.  They shall be in writing, and approved and signed by the Director, and shall be 

maintained in the City’s Reference Guide for Development or in other written documents.     If 

such standards conflict with technical standards that have been adopted pursuant to other 

portions of the City Code, the Director shall be authorized to resolve such conflicts.  Any such 

resolution shall be consistent with the requirements of this Article.  The City shall submit to 

DWQ for approval all technical standards that require approval.   

 

 (e)  Maps.  The watershed maps for the Falls Basin, the Jordan Basin, and the Lower Neuse 

Basin maintained by the Durham City County Planning Department, as supplemented by 

particular drainage information that may be required pursuant to City Stormwater Standards or 

the Unified Development Ordinance, shall be used to determine the drainage basin in which a 

property is located and other determinations regarding drainage.    
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(f)  Final decisions/interpretations.   The Director shall be authorized to render all 

interpretations of, and final decisions under, this Article.    No interpretation shall be binding 

unless it is in writing and signed by the Director.     

 

(g)  Requirements Supplementary; Conflict.   The requirements in this Article supplement 

other statutory, regulatory, and contractual requirements including, but not limited to, 

requirements for buffers, water protection (watershed) overlays, and controls for sedimentation 

and erosion that are contained in the Unified Development Ordinance.  In the event of conflict 

between the requirements of this Article and such other requirements, the stricter of the 

requirements shall control.  In addition, this Article does not prohibit establishing stricter 

requirements in authorizations or agreements for particular projects, including but not limited to 

committed elements in development plan rezonings, the terms of utility extension agreements, or 

recorded maintenance agreements regarding individual facilities.   

 

(h) Fees.  The City is authorized to charge fees to recoup all estimated direct and indirect 

costs of administering this Article, and such fees shall be reviewed and approved on a periodic 

basis by the Durham City Council.   

 

(i) Severability.  If any portion of this Article is determined to be invalid by a court of 

competent jurisdiction, such determination shall not affect or invalidate the remaining portions of 

this Article. 

 

Sec. 70-738.  Peak runoff control requirements. 
 

(a)  Purpose.  The purpose of this section 70-738 is to ensure that the increases in volume, 

velocity, and peak flow of stormwater discharges from Development are addressed, in order to 

mitigate the impacts on downstream properties and receiving waters.  All Development, 

including Development that may be exempt from pollutant reduction requirements set forth in 

remaining sections of this Article, is subject to the requirements of this section unless exempted 

in (b) below.   

 

(b)  Applicability; calculation of prior impervious area. Subsection 70-738 applies to all 

Development where changes are made to impervious conditions, where either: i) impervious area 

is relocated; or ii) impervious area is increased by 200 square feet or more, cumulatively, from 

pre-development conditions, calculated as follows: 

 

(1) For purposes of applying peak flow requirements for the 2 and 10 year storms, the land 

cover (including type and location) existing as of April 23, 1997 shall be considered the “pre-

development conditions”;  

 

(2) For purposes of applying the peak flow requirement for the 1 year storm, the land cover 

(including type and location)  that existed as of March 9, 2001 for land in the Falls Basin and 

Lower Neuse Basin, and as of March 17, 2009 for land in the Jordan Basin shall be considered  

the “pre-development conditions”; 
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(3) For purposes of calculating the 200 square foot threshold, Development that is part of a 

Common Plan of Development shall be assessed with other portions of such common plan that 

have not previously complied with peak flow requirements. 

 

(c) Requirements. 

   

(1)  Stormwater impact analysis.  Development that is not exempt under (b) above shall 

submit a Stormwater Impact Analysis or approved alternative to such analysis that complies with 

City Stormwater Standards as part of the application for site plan or subdivision plat approval, or 

if such is not required, as part of submittals for construction drawings or utility permit approval.  

Calculations shall be made in conformance with City Stormwater Standards. No subdivision 

plats, site plans, utility permits, or construction drawings shall be approved in the absence of a 

determination by the Stormwater Division that required submissions have been made and 

approved.   

 

(2)  One year storm.  Development that increases the peak runoff rate from the 1-year storm 

from pre-development conditions shall provide stormwater management facilities in accordance 

with City Stormwater Standards such that there is no net increase in peak runoff rate. 

 

(3)  Two and ten year storms.  Development that increases the peak runoff rate from either 

the 2-year or the 10-year storm from predevelopment conditions may be required to provide 

stormwater management facilities to address the impact, as determined in accordance with City 

Stormwater Standards.  

 

(4)  Other design storms.  Development that increases the peak runoff from other design 

storms such as the 100-year storm may be required to install stormwater management facilities to 

address the impact, as determined in accordance with City Stormwater Standards. 

 

 

  Sec. 70-739.  Stormwater Pollutant standards; exemptions.  

 

Sections 70-739 through 70-741 set forth requirements for Stormwater Pollutants, which 

include nitrogen, phosphorus, total suspended solids, and bacteria.  All Development shall 

comply with these standards unless exempted as set forth in this subsection 70-739. 

 

(a)  Exemptions for limited disturbances.  Development in which Land Disturbance, 

calculated cumulatively as of the Applicable Baseline Date, is less than the thresholds in Table 1 

below is exempt from the standards in subsections 70-740 and 70-741, subject to paragraphs (1) 

and (2) below.     

 

TABLE 1  THRESHOLDS FOR APPLICATION OF STORMWATER 

POLLUTANT REQUIREMENTS 

   

Project Location 
Land Disturbance 

Limited Residential Multifamily and Other 

Jordan Basin  1 acre 0.5 acre 
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Falls Basin 0.5 acre 12,000 sq. ft. 

Lower Neuse Basin  1 acre 0.5 acre 

 

(1) Common Plan of Development. Development that is part of a Common Plan of 

Development shall be included in the calculation.  If the applicable threshold set forth in 

Table 1 is exceeded, all other portions of the Common Plan are subject to the requirements 

of this Article; 

 

(2) Redevelopment and Existing Development; maintenance of treatment.  

Redevelopment and Existing Development that are exempt under these thresholds must 

continue to maintain and reconstruct all SCMs in compliance with approved plans, prior 

ordinance requirements, and City Standards.    

 

(b) Other exemptions.  Additionally, Development is exempt if:  

 A. it qualifies in its entirety as Existing Development; or  

 

 B.  it is located in the Downtown Area and does not increase impervious area over 

the Applicable Baseline Date; or 

 

 C.  it is undertaken by a state or federal entity.  (Note: Review and approval by 

the state must be demonstrated); or 

 

 D. it is a City transportation project in the Jordan basin.   

 

Sec. 70-740.  Required reductions for nutrients and TSS; alternatives; calculations 

 

(a)  Nutrient Loading Limits.   Development not exempt under subsection 70-739 shall 

construct and implement SCMs so as to limit the post construction  loading of nitrogen  and 

phosphorus  from the project area to the limits set forth in Table 2 below, or shall  comply with 

an allowed alternative as set forth in (b) through (d) below. A portion of the reduction 

requirements for nitrogen and phosphorus may be met through off site measures or payments as 

set forth in 70-741. 

 

 

TABLE 2 NUTRIENT EXPORT LOAD LIMITS  

 

Project Location 
Export Limit lbs/acre/year 

Nitrogen Phosphorus 

Jordan Basin 2.2 0.82 

Falls Basin 2.2 0.33 

Lower Neuse Basin 3.6 not required 

 

 

(b)  Alternative percentage reduction option for Redevelopment that increases impervious 

area.   As an alternative to meeting the load reductions described in (a) above, Redevelopment 
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not exempt under 70-739 that increases impervious area may reduce the pre-development 

nutrient load from the entire project site for nitrogen and phosphorus by the percentage shown in 

Table 3 below.  The pre-development nutrient load is calculated as of the Applicable Baseline 

Date and load reductions already achieved shall be credited.   

 

TABLE 3 PERCENTAGE REDUCTION OPTION FOR REDEVELOPMENT. 

 

Project Location 
Percent Reduction from Pre-Dev Load 

N P 

Jordan 35% 5% 

Falls 40% 77% 

Lower Neuse 30% N/A 

 

 

(c) Alternative percentage reduction option for Redevelopment that does not increase 

impervious area.  Redevelopment not exempt under 70-739  that is outside the Downtown Area 

and does not increase impervious area shall reduce pre-development nutrient load, calculated as 

of the Applicable Baseline Date, by 10% if reductions are achieved onsite, and by 15% if 

reductions cannot be entirely achieved onsite.   

 

(d)  Alternative for low impact development in Falls basin.  Development in the Falls Basin 

will be considered compliant with the nutrient reduction obligations of this Section 70-740 if it 

demonstrates that it meets the post development hydrologic criteria set forth in Chapter 2 of the 

North Carolina Low Impact Development Guidebook dated June of 2009, as it may be amended 

from time to time.   

 

(e) TSS Reduction.  When the impervious percentage of a Development that increases 

impervious area is not exempt under Sec. 70-739  equals or exceeds 16% in the Falls or Jordan 

Basins, or 24% in the Lower Neuse Basin, TSS removal is required as further described in this 

subsection (e).   All impervious surfaces, as reasonably practical, must drain to an SCM that is 

designed to provide a minimum of  85% TSS removal and is sized to capture runoff from the 

first 1 inch of rainfall from all surfaces that drain to the SCM.  These requirements are expanded, 

and/or modified as follows:   

 

 (1)  Piped Areas in Low Density Projects.   Projects that  do not require construction of 

SCMs because their impervious percentage is less than that described in the paragraph above 

must treat TSS from stormwater runoff that is conveyed in non-vegetated conveyances, such as 

stormwater pipes, but excluding road and driveway crossings.    

 

(2) Overtreatment to address untreatable areas. Where treatment for TSS is not reasonably 

practicable, as determined by the Department, such as when impervious areas include offsite 

transportation improvements or small noncontiguous areas at the edge of a project, additional 

reductions of TSS may be required in treatable areas, such as overtreatment in other project areas 

or treatment of offsite runon.     

H-18



 

DRAFT December 7, 2011March 16, 2012                                                          10 

 

  

(f)  Calculations for Nutrient Loading and TSS Removal.  Pollutant loading calculations 

shall be made using City Stormwater Standards.   All increases in impervious surfaces shall be 

included, including but not limited internal and off site transportation improvements.   Approved 

methodologies for calculating pollutant loading shall be maintained in writing by the Public 

Works Department, and shall include those methodologies and calculations required to be used 

by the Division of Water Quality or DWQ-approved alternate methodologies.  

 

(g)  Submittals.  An applicant shall submit pollutant loading calculations for the pre- and 

post-development conditions as part of its application for approval of a subdivision or site plan, 

utility permit, or construction drawings for a street or utility.  

 

Sec. 70-741   On-site treatment requirements; offsite purchase and credit options; 

bacteria control. 

 

(a)  On site nutrient treatment requirements. Nitrogen and phosphorus reduction 

requirements may be met, in part, through offsite management measures or the purchase of 

nutrient credits.   At a minimum, however, in the Jordan and Falls Basins a percentage of the 

required nitrogen and phosphorus reductions must be achieved through onsite treatment, in the 

amount shown in Table 4 below.  In addition to meeting the percentage reductions below, in the 

Jordan and Lower Neuse Basins, nitrogen export load from the site must not exceed  6 lbs. per 

acre per year for Limited Residential, and 10 lbs per acre per year for Multifamily and Other.   

(Note:  offsite credit purchases do not meet TSS removal requirements which must be met 

onsite.)   

 

TABLE 4   ONSITE NUTRIENT TREATMENT REQUIREMENTS    

 

Project Location 
Minimum Onsite Nutrient Treatment 

Nitrogen  Phosphorus 

Jordan - General  

*40% of  required 

reduction  

*40% of required 

reduction  

Falls - General 

*50% of  

required reduction 

*50% of 

required reduction 

Falls and Jordan 

within Downtown 

Area 

*30% of 

required reduction  

*30% of 

required reduction  

Falls and Jordan 

exceeding thresholds 

but with less than 1 

acre land disturbance  

*30% of 

required reduction 

*30% of 

required reduction  

Lower Neuse 

No Percentage 

reductions apply, but 

the 6/10 nitrogen 

export limit described 

in paragraph (a) 

above must be met 

No Percentage 

reductions apply, but 

the 6/10 nitrogen 

export limit 

described in 

paragraph (a) above 

must be met 
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*The “required reduction” is the difference between the post development loading in 

pounds per acre per year multiplied by the site area in acres before treatment minus the 

loading target, in pounds per acre per year multiplied by the acres.  The percentage shown in 

the chart above is applied to that difference and the resulting number is the amount in 

pounds/year of nutrient reduction that must be achieved onsite.    

 

 (b)  Offset Payments to state approved nutrient mitigation banks.  Development and 

Redevelopment shall have the option of purchasing nutrient credits from state-approved nutrient 

banks to partially offset nitrogen and/or phosphorus loads as allowed by State law and 

regulation, including but not limited to 15A NCAC 02B.0235, 15A NCAC 02B.0282, and 15A 

NCAC 02B.0240, as they may be amended from time to time.  In the Jordan Basin, calculation 

of credits required shall reflect State approved delivery factors.  The number of pounds for which 

credits are purchased shall be increased by 5% if the nutrient bank is not located in the City of 

Durham.  The following additional requirements shall apply: 

 

1. Location of nutrient banks. Development in the Falls Basin must use nutrient 

banks located in the upper Falls portion of the Falls Basin – the portion that is 

north and/or west of Highway 50.  Development in the Jordan Basin must use 

nutrient banks located in the Upper New Hope arm of such basin, as defined in 

state regulations.   

 

2. Certification of Nutrient Bank Provider.  Offset credits may only be obtained 

from nutrient banks certified by the state. 

 

3. Utilization of NC Ecosystem Enhancement Program.   Credits may also be 

obtained from the NC Ecosystem Enhancement Program if such credits are 

available, and if applicable state requirements regarding utilization of private 

nutrient banks are first met.    

 

4. Certification of credits.  Credits purchased pursuant to this subsection (b) shall be 

verified by the State and proof of such verification that meets City requirements 

shall be presented prior to approval of a final plat, or if no plat is required, prior to 

issuance of the first building permit within the project, or such earlier deadline as 

may be required by City Stormwater Standards.      

 

(c) Combination with noncontiguous donor parcels. Development that has met the onsite 

treatment requirement in Section 70-741 may include within the proposed Development 

noncontiguous properties (hereafter “donor parcels”) deemed beneficial to water quality by the 

Department and made available for nutrient reduction through an agreement recorded prior to 

October 1, 2011 that perpetually protects the donor parcels from development.   Such parcels 

must meet the requirements detailed in the Public Works Operating Policy on the Review 

Criteria for Acceptance of Conservation Easements for Non-contiguous Donor Parcels.  Use of 

donor parcels is also subject to the following additional restrictions:  

  

 (1)   The donor and receiving parcels must be within the same reservoir basin; 
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 (2)  The donor parcels must be perpetually restricted from development though 

the recorded legal easement referenced above that can be enforced by the City or County of 

Durham; 

 

 (3)   Areas within the donor parcels that the Department has determined to be 

undevelopable such as  areas within the floodway or within  required 50 riparian foot stream 

buffers may not be used for credit; 

 

 (4)  The amount of credit shall be as determined by the Department through a 

legally binding agreement approved prior to October 1, 2011; 

 

 (5)  All purchases or commitments for use of donor parcels shall be made prior to 

October 1, 2015. 

 

 (d) Bacteria removal; control of other identified Stormwater Pollutants. All Development 

which constructs Stormwater Control Measures in order to comply with this Article and which is 

located in an area that is subject to a state approved Total Maximum Daily Load for bacteria 

shall be required to have at least one SCM for each stormwater discharge that is rated as medium 

or high for its ability to remove bacteria from stormwater.  Ratings shall be those that appear in 

the most recent version of the NCDENR Stormwater SCM manual or as determined or approved 

by the Director.  In addition,  SCMs required to be constructed under this Article must also treat 

any other pollutant for which a Total Maximum Daily Load has been identified for the area 

within which the SCM is located.    

 

Sec. 70-742.  Design, construction, and completion of SCMs and stormwater 

conveyances. 

 

The owner(s) and/or the developer(s) of any Development for which SCMs and/or 

Stormwater Conveyances have been approved, and persons or entities that have contracted to 

perform all or a part of an owner’s or developer’s obligations, shall be responsible for complying 

with the requirements set forth below.    

 

(a)   Design.  Stormwater Facilities required by this Article shall be designed in accordance 

with City Stormwater Standards.   Dams, as defined by the  North Carolina Dam Safety Law, 

including but not limited to NCGS 143-215.23 et seq., and associated state administrative codes, 

as they may be amended in the future, are subject to the above-cited state requirements.  

Stormwater Facilities that are not required by this Article shall be subject to applicable City 

Stormwater Standards. 

 

 (b) Approvals for Stormwater Facilities. Stormwater Facilities required under this Article 

or any other requirement of City Code or the Unified Development Ordinance shall be 

constructed in accordance with City Stormwater Standards.  Plans for such work, and any other 

work that may be identified in City Stormwater Standards, shall be submitted to the Department 

for review and approval on such timetable as required in City Stormwater Standards.  City 

Stormwater Standards may require that permits be obtained for such work.  
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(c)  Construction plans, fees, maintenance, financial guarantees.  For a Development in 

which construction of one or more Stormwater Control Measures is required, the owner(s) and/or 

developer(s) must ensure compliance with (1) through (5) below prior to  i)  transfer of any 

ownership interest or  any lot within the development;  ii) issuance of a building permit for 

construction within the development;  iii) issuance of a utility permit for the development; and  

iv) construction drawing approval for any infrastructure within the development: 

  

 (1)  Review and approval of the Stormwater Impact Analysis; 

 (2)  Review and approval of plans and specifications for the SCMs and Stormwater 

Conveyances within the development; 

 (3) Payment of permit and review fees required by the Department; 

 (4)  Approval and recordation of an agreement and/or covenants that meet City 

Stormwater Standards and that provide, among other things, for the construction and long 

term maintenance, inspection, repair, and reconstruction of the SCMs in accordance with 

City Standards.  In the case of residential development intended for home ownership, a 

homeowners’ association shall be created prior to recordation of such agreement and 

covenants and shall be a necessary party to such agreement;    

 (5)  Provision of financial guarantees to ensure the long term maintenance, inspection, 

repair, and reconstruction of stormwater control measures in accordance with City Code 

Section 70-751, the Unified Development Ordinance, and City Stormwater Standards. 

 

(d)  Completion of construction.   Construction of SCMs and stormwater conveyances  shall 

be completed, and final inspection and as-built drawings submitted to and approved by the City, 

in accordance with timelines set forth in City Stormwater Standards,  unless a  performance 

guarantee to ensure  completion is approved pursuant to (e) below.    

  

(e)  Performance Guarantees.   The owner or developer of a Development in which the 

requirements of (d) above have not been completed shall provide a performance guarantee of a 

type as set forth in City Stormwater Standards.  The amount provided shall be as set forth in  

City Stormwater Standards, or as determined by the Director, which shall at a minimum require 

that all direct and indirect costs of completion and compliance with City requirements be 

guaranteed.  City Stormwater Standards shall also include deadlines for completion of facilities 

for which performance guarantees have been provided.  Deadlines may be modified by the 

Director to better ensure the protection of the City and the public, or to address special 

circumstances.  A performance guarantee provided under this subsection may be used for any 

purpose not otherwise prohibited by law or the specific terms of such guarantee.      

 

(f)  Conditional Certificates; Reduction of Guarantees.   The City is authorized to issue 

conditional certificates of compliance for buildings for which stormwater guarantees have been 

provided and completion ensured consistent with City Stormwater Standards.   In addition, City 

Stormwater Standards may allow for reduction of performance guarantees as approved by the 

Department as Stormwater Facilities are completed and requirements are met.    

 

(g)  Obligation to complete facilities; City use of land.   The owner of property for which a 

stormwater facility has been approved as part of a Development, and any parties that have 

obligated themselves to construct such facilities under approved plans, permits, or agreements, 
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are legally obligated to construct the facilities approved, or to pay for the construction of such 

facilities, if any land disturbing activity has occurred in the Development.  An owner that applies 

for and receives approval to construct a stormwater facility in a Development agrees, without 

further written agreements or conditions, to allow the City and its agents to enter and construct 

such facilities and to a reasonable right of entry to such land for the City and its agents, without 

compensation for such entry or use, to construct facilities required under this Article.   Such 

agreement applies to all properties within the Development that are conveyed by such owner, 

and to all persons or entities that utilize an approved plan requiring construction of a stormwater 

facility for further development.  .  This provision does not: i) require the City to take any action, 

acquire any property, or construct any facility; or ii) create any right or entitlement for any 

persons or entities other than the City; or iii)  limit the City’s ability to require other persons or 

entities not identified in this subsection (g) to construct stormwater facilities that have not been 

constructed; or iv) limit the City’s ability to utilize any other authority it may have under law to 

recoup the cost of construction of stormwater facilities, including but not limited to authority to 

assess properties served by such facilities.  

  

 (h) Rights under contracts.  The City is entitled to enforce any third party rights for the 

benefit of the public or itself that may be expressly or implicitly created in contracts for the 

design and construction of SCMs or Stormwater Conveyances.   Contractors that have not 

performed in accordance with such contracts may be considered responsible parties under this 

Article.   

 

 Sec. 70-743   Inspection, Maintenance, Repair, and Reconstruction.  

 

(a)  Private maintenance responsibility.   The inspection, maintenance, repair and 

reconstruction of Stormwater Control Measures and Stormwater Conveyances not located in city 

right of way shall be the responsibility of i) the owner of the property on which such SCMs and 

conveyances are located; and ii) any person or entity that has legally agreed to be responsible for 

the SCMs;  and  iii) the non-City properties served by the SCMs or conveyances, as determined 

by reference to site plans, plats, and construction drawings for the SCMs or conveyances.   

 

(b) Level of maintenance.  Every SCM and Stormwater Conveyances shall be maintained, 

repaired, and reconstructed so as to continue its functionality to the level for which it was 

designed for the control and/or conveyance of stormwater and for the treatment of Stormwater 

Pollutants. Maintenance, repair, and reconstruction shall be performed in compliance with City 

Stormwater Standards.  Standards for maintenance include but are not limited to the specific 

operation and maintenance agreement that may exist for particular facilities on file with the City 

Public Works Department, and  the most recent version of the "Owner's Maintenance Guide for 

Stormwater SCMs Constructed in the City of Durham.”  

 

(c)  Annual private inspection.   An annual inspection report that meets City Stormwater 

Standards shall be provided for each Stormwater Control Measure by the persons or entities 

responsible for such facility, identified in (a) above.  The report shall be submitted on such 

schedule as approved by the Department.  In addition, such persons or entities shall maintain 

inspection and repair reports regarding the SCMs as required by City Stormwater Standards.  

 

H-23



 

DRAFT December 7, 2011March 16, 2012                                                          15 

 

(d)  City right to inspect.    The City may inspect Stormwater Control Measures and 

Stormwater Conveyances located on private property.  Inspection may include but is not limited 

to testing of structures, water, or vegetation as the City determines may be useful to determine 

the history or performance of the SCM or conveyance.   

 

Sec. 70-744   Remedies for Violation 

 

The following are considered a violation of this Article:  noncompliance with any 

requirement of this Article or prior stormwater ordinances; noncompliance with City Stormwater 

Standards implementing this Article; and noncompliance with any approval, permit, or similar 

authorization granted pursuant to this Article.  A violation of this Article is a violation of the City 

Code and is subject to all civil and criminal penalties allowed under law, in addition to those 

specifically set forth below.  Persons and entities identified in Sec. 70-742 and 70-743(a) as 

responsible for compliance with this Article shall be responsible for any violation.  Remedies are 

cumulative, and may be exercised separately, together, or in any order.   

 

(a)  Withholding of Permits, Approvals, and Certificates of Occupancy/Compliance.   In the 

event of violation of this Article, the City may withhold any approval or permit for any 

development activity occurring on the property or in the development where the violation exists, 

including but not limited to withholding  any permit or certificate of occupancy/compliance for 

any structure served by an actual or proposed SCM or stormwater conveyance that is in 

violation.  

(b)  Stop work order.  The City may issue a stop work order to any person or entity 

performing work on property and/or in a development where  there is a violation of this Article.  

 (c)   Injunction; Nuisance; Costs as Lien.   The City may institute an action in a court of 

competent jurisdiction for an injunction, order of abatement, or any other equitable remedy not 

prohibited by law to remediate a violation of this Article.   The City may also maintain an action 

under GS 160A-193 to remedy a condition prejudicial to the public health and safety.   Costs of 

correction sustained by the City may be assessed as a lien against property, as allowed by law. 

(d)  Incorporation of 70-538 et seq.  In addition, all remedies and procedures set forth in 

Sections 70-538 through 70-542 of the City Code shall apply to violations of this Article whether 

or not such violations are also violations of City Code Section 70, Article V.  

 

 

SECTION 2.  This Ordinance shall be effective upon adoption and shall replace the above-

cited sections of the City Code.   
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II.  Appendix of Supporting Information 
 

The City of Durham has included an appendix that contains detailed supporting information that 

will be updated periodically.  Future revisions to this information will not require Commission or 

Division Director approval.  The Program appendix includes the following information:   

 

 

 

 

 

Appendix A:  Program Contacts and Professional Qualifications 

Appendix B:  Stormwater Map 

Appendix C:  Forms 

Appendix D: City of Durham Stormwater Management Program Plan (Disk) 

Appendix E: City of Durham Reference Guide for Development (Disk) 

Appendix F:  Riparian Buffer Standards - Section 8.5 City/County Unified Development   

  Ordinance 
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Appendix A 

 

 

1. Program Contacts and Professional Qualifications – Names and contact information 

for the Stormwater Administrator and other personnel responsible for reviewing 

stormwater designs and performing and reviewing inspections. 

 

For Both Falls and Jordan: 
Stormwater Administrator:  Rob Joyner, PE 919-560-4326 Robert.joyner@durhamnc.gov 

Other personnel responsible for reviewing stormwater designs and performing and 

reviewing inspections: 

1.  Dave Brown, PE  919-560-4326 david.brown@durhamnc.gov  

2.  Jake Chandler, PE 919-560-4326 jacob.chandler@durhamnc.gov 

3.  Jennifer Buzun, PE 919-560-4326 jennifer.buzon@durhamnc.gov 

4.  Raghu Badami, PE 919-560-4326  Raghavenderrao.badami@durhamnc.gov 
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Appendix B 

 

2. Stormwater Map – Provide most current map of jurisdictional boundaries.  This map 

should be at a scale or resolution useful for implementation purposes, and be one that you 

will be prepared to update periodically as needed and report on in annual reports.  This 

map may differ from a map you provided as part of your Falls Existing Development 

Stage I programs, since those requirements applied only to the area covered by your 

police powers.  This map should include the following: 

o Preferably a zoning map. 

o Identify limits of planning jurisdiction.   

o Include delineation of Falls boundaries.   

o Identify date of map. 

We prefer that you make the map available on a website and provide a link to that site.  

You may also submit the map as a digital file or a printed map.  

 

A revised hard copy map of the Jordan Basin, Falls Basin and Lower Neuse Basin 

(subject to Neuse and not Falls) is attached.  The attached map shows the current 

limits of the City where the ordinance will apply, the delineation of the Falls and 

Jordan boundaries, and a date of the map.  Zoning areas are too numerous to show 

at the printed scale.  Zoning areas and the most current City boundary can be found 

as overlays on our online mapping at 

http://gisweb.durhamnc.gov/sp/imap_launch.cfm 

The hard copy map enclosed will be posted to our website here:  

http://durhamnc.gov/ich/op/pwd/storm/Pages/Stormwater-Development-

Announcements.aspx 

The ordinance and therefore the boundaries will go into effect prior to July 2012.  

We will post a copy of the enclosed map and the proposed ordinance on our website 

at the above address.  The boundary overlay will become a selectable overlay on our 

online mapping site prior to the July 2012 implementation date.  The City limits and 

other zoning and planning information is updated very frequently on our online 

mapping site. The Neuse Basin and Cape Fear Basin Boundary is already available 

as a selectable layer on our online mapping site.  The boundary overlay that will be 

added to our online mapping prior to July 2012 will be the boundary separating the 

Neuse basin into the Upper Neuse/Falls Basin and the Lower Neuse (not in Falls).  

Since there are no differences in our regulation currently between Upper 

Neuse/Falls Basin and Lower Neuse (not in Falls), we will be adding the boundary 

closer to the time when the ordinance will become effective to avoid confusion in our 

current rules.  The hardcopy map will be available until that time.  In order to 

inform the development community, we have presented our proposed ordinance 

including the basin boundaries through our City of Durham Department of Public 

Works seminars in July of 2011 to the local development community.  We plan to 

make additional presentations on the proposed ordinance prior to its 

implementation. 
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Appendix C 

 

 

3. Forms – Provide a copy of all forms that you will use to carry out permitting and 

compliance, which should include the following: 

 

Many of the forms below are taken from the City’s Reference Guide for Development. A 

copy of the City of Durham Reference Guide for Development has been provided on 

Disk in Appendix E for a more complete copy of all the forms used.  It can also be 

downloaded here: 

http://www.durhamnc.gov/departments/works/ 

The Durham City/County planning applications can be found here: 

http://www.durhamnc.gov/departments/planning/applications.cfm 

 

Shown below is the list of forms (copies are attached) from the categories in program 

guidance: 

 

o Stormwater Permit Application 

Initial Site Plan Process 

 Durham City-County Planning Department Site Plan/Preliminary Plat 

Application 

 Durham City- County Planning Department Large Simplified, Minor and 

Major Site Plan and Preliminary Plat Summary Checklist 

 Stormwater Services Plan Submittal Checklist (from the City of Durham 

Reference Guide for Development Section 1.2) 

Construction Plan Process 

 Construction Drawing Submittal Checklist (from the City of Durham 

Reference Guide for Development Section 2.4) 

 

o Sample Permit 

 Construction Plan Process 

 Example Letter of Construction Drawing Approval 

 

o As-Built Submittal Form w/ BMP Certification Statements 

 As-Built Requirements (from the City of Durham Reference Guide for 

Development Section 4.0-4.6) – General and Additional As-built and 

Construction Certification 

 

o Operation and Maintenance Agreements for BMPs 

 Stormwater Facility Agreement and Covenants – Residential 
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 Stormwater Facility Agreement and Covenants – Commercial 

 

o Example Access Easement  

 BMP Easements (from City of Durham Reference Guide for Development 

Section 8.3 and 12.0) 

 

o Example Conservation Easement  

 Deed of Conservation Easement 
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Durham City-County Planning Department 

SITE PLAN/PRELIMINARY PLAT APPLICATION 
Submittal Deadline: Submittals are accepted by appointment ONLY every Tuesday and Thursday from 8 – 11 AM. Please 
contact Joanne Gordon at (919) 560-4137, ext. 28254 or joanne.gordon@durhamnc.gov to schedule an appointment. 
Administrative plans may be submitted any day without an appointment to the Customer Service Counter or a member of 
the Development Review staff. 

 

Property Information 

Case Number (STAFF ONLY): PID(s): 

Site Address:  PIN(s) :  

Existing Zoning District(s) : Tier: 

Watershed:  E-A   E-B   F/J-A   F/J-B   M/LR-A   M/LR-B    N/A River Basin:  Neuse   Cape Fear     

Jurisdiction for Review:  City   County-Inside UGA   County-Outside UGA    Total Tract Acreage: 

Other Overlays:      MTC       Historic District       Neighborhood Protection       Transitional Office       Airport 

Prior Site Plan Case # Development Plan Case # 

Project Summary 

Project Name: 

Proposed Use(s): 

Associated Application:   Riparian Buffer Intrusion   DDRT   Floodplain Development Permit     

Proposed Zoning District(s): Project Area:                                              acres  sq. ft. 

Area of Disturbance:                                  acres  sq. ft. Building Area:                                                               sq. ft. 

Site Plan Type:     Major SP      Minor SP     Large Simplified SP     Small Simplified SP    Administrative SP 

Site Plan also acting as:   Site Plan Amendment    Preliminary Plat     Preliminary Plat-Cluster/Conservation Sbdv 

Project Scope: 

 

 

Property Owner 

Name: Organization: 

Address: City, State, Zip:   

Phone: E-mail: 

Signature of Owner (required): 
 

This authorizes City and County Planning Staff to perform site visits related to the review of this application 

Applicant (Primary Contact Person) 

Name: Organization: 

Address: City, State, Zip:   

Phone: E-mail: 

Signature of Applicant (required): 

Tracking Information (Staff Only) 

Date rec’d:   Received by: Case Planner: Comments Due: 

Fee Calculation:   $________  Base Fee + ($25 per lot X ______ lots = $_________) and/ or + ($25/ 1,000 sf X _______   

= $_________) = $__________  Subtotal A + $ _______ Floodplain Development Permit Fee = $__________Subtotal B 

Total Fee Required = $___________ Subtotal B + 4%  Tech Surcharge ($___________) = $_____________ 
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Durham City-County Planning Department 

LARGE SIMPLIFIED, MINOR, AND MAJOR  
SITE PLAN AND PRELIMINARY PLAT  

Summary Checklist 
 

 
I. SUBMITTAL INSTRUCTIONS  
Applicability: Use this checklist for any site plan where there is more than 1,000 square feet of new building, more than 1 acre of disturbance, more 
than 5% increase in parking, or changes to the Stormwater Impact Analysis (SIA). 

Submit To: Durham City-County Planning Department, 101 City Hall Plaza, Durham, NC 27701 

Submittal Deadlines: Large Simplified, Minor and Major Site Plans are accepted by appointment ONLY every Tuesday and Thursday from 8 – 11 
AM. Please contact Joanne Gordon at (919) 560-4137, ext. 28254 or joanne.gordon@durhamnc.gov to schedule an appointment. 

Submittal Format: All plans must be stapled and folded with a maximum sheet size of 36” x 48”. 

Incomplete Submittal: If a submittal is deemed incomplete for processing the applicant will be notified at the submittal appointment, and the submittal 
will be returned to the applicant. 

For More Information: Contact Sara Young, Planning Supervisor (sara.young@durhamnc.gov), or another member of the Development Review Team 
at (919) 560-4137. 

II. SUBMITTAL CONTENT   
# of 

Copies Submittals must contain the following components and must be complete: 

1  Pre-Submittal Record and/or documentation of neighborhood meeting, if required 
1  Site Plan/Preliminary Plat Application  
1  Check for review fee payable to “City of Durham” (see Section IV below), 

22  Site Plan, stapled in sets and folded 

22 
 Architectural elevations (for projects in design districts, all non-industrial, non-residential buildings over 100 feet in 

length visible from a public street or adjacent residences, or as required by rezoning development plan) and parking 
plans for parking garages (include as part of plan set) 

22  Floor plan to verify parking calculation 
2  Landscape/Buffer Worksheets or Interactive Buffer Model 

2 (or 3*)  Stormwater calculations, including Stormwater Impact Analysis (SIA) or a sealed, signed letter from a Professional 
Engineer or Registered Landscape Architect  

2 (or 3*)  Nitrogen calculations, if applicable 
2  Stormwater checklist (sealed and signed) for the correct jurisdiction (or both) 
2  Cape Fear Impervious Transfer Checklist and documentation (as applicable) 

2 (or 3*)  FIRM panel map (legible with site drawn to scale) 
2 (or 3*)  USGS maps (legible with site drawn to scale)** 
2 (or 3*)  Soils Survey map (legible with site drawn to scale)**  

3  Stream delineations or permits (for ephemeral streams or stream intrusions) 
3  Traffic Impact Analysis (and correct fee paid) or letter/email confirming TIA not required 
3  Special documentation and applications for any variations or payment in lieu 
1  Waiver for plans with pending Development Plans and/or Annexation 

10  Design District Review Team Submittal, if applicable 
2  Floodplain Development Permit if applicable 

2  Riparian  buffers- no practical alternatives, mitigation, and/or variance application; if Neuse, DWQ approval needed 
with submittal 

*If the property will be annexed and is submitted as a County case 
 **Print outs of the online versions of these maps are not accepted 
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Large Simplified, Minor, and Major Site Plan and Preliminary Plat Summary Checklist  December 20, 2010 
 

Durham, NC  Page 2 of 5 

III. OTHER CONCURRENT SUBMITTALS 
Site plans will not be processed beyond the first review cycle until any required concurrent submittals have been made, as 
applicable. For information on other required concurrent submittals contact: 
Appearance Commission (Required for Public Projects) Anne Kramer, Planner (anne.kramer@durhamnc.gov) 

Board of Adjustment (Minor Use Permits or Variances) James Morris, Planner (james.morris @durhamnc.gov) 

Downtown or Within Design Districts Anne Kramer, Planner (anne.kramer@durhamnc.gov) 

Historic Preservation Commission (Within Historic Districts) Lisa Miller, Planner (lisa.miller@durhamnc.gov) 

IV. FEE SCHEDULE (Effective July 1, 2010)  

Major Site Plan (UDO Sec. 3.7.1B.3) $4000 + $25/1000 SF GFA or $25/lot or $25/unit + 4% technology surcharge (+ 
$90 letter notification per jurisdiction if applicable) 

Minor Site Plan (UDO Sec. 3.7.1B.2) $3500 + $25/1000 SF GFA or $25/lot or $25/unit + 4% technology surcharge 

Large Simplified Site Plan  
(UDO Sec. 3.7.1B.1) 

$2500 + $25/1000 SF GFA or $25/lot or $25/unit + 4% technology surcharge 

Preliminary Plats (UDO Sec.3 .6.7) 
$3400 (or $4000 for cluster or conservation subdivisions) + $25/lot + 4% 
technology surcharge (+ $90 notification for projects requiring governing body 
approval per jurisdiction if applicable) 

Re-review fees, if applicable  Half of original fee (no maximum) + 4% technology surcharge, applicable after 
1st re-review (at time of 3rd submittal and each one thereafter) 

Floodplain Development Permits  Small (no flood study or governing body approval) = $156 total fee 

(UDO Sec. 3.22) Large (flood study and/or governing body approval required) = $520 total fee 

Site Plan Amendments 
Fees are based on the scope of the amendment and are calculated at the 
applicable rate for administrative, small simplified, large simplified, or minor site 
plans, or preliminary plats, as appropriate. 

Note: Other departments may have review fees that are payable directly to them. 
V. SUMMARY CHECKLIST  
Site Plans must contain the following elements and information:  
Cover Sheet 
 Vicinity map with north arrow 
 Stamping area (lower right corner; SP – 6” x 6” / PP - 6” x 6”) 
 Overall development map (if part of larger project)  
 Site data table  
 “General Conditions of Approval” box (for standard notes)  
 “Special Conditions of Approval” box   
 “Public Works Conditions of Approval” box  
 “Revisions to Approved Plans” box for amendments (listing changes from previously approved plan)  
 List of committed elements (from rezoning development plan), if applicable 
 List of design guidelines (from rezoning development plan), if applicable 
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Large Simplified, Minor, and Major Site Plan and Preliminary Plat Summary Checklist  December 20, 2010 
 

Durham, NC  Page 3 of 5 

Existing Conditions (on site and within 100 feet of boundaries) - Recent survey recommended 
 Metes and bounds property boundary with north arrow and graphic scale 
 Property lines of adjacent properties 
 Setbacks/ build-to lines 
 Tier, base and overlay zoning districts (of site and adjacent properties)  
 Land use (of site and adjacent properties) 
 Adjacent property owners 
 Adjacent streets (name and ROW width) 
 Site size 
 Area to be developed 
 Building footprint(s) with square footage 
 Built improvements (loading areas, parking, driveways, alleys, streets, sidewalks) 
 Septic tanks, drain fields, wells, hydrants, water meters, etc. 
 Culverts (other subsurface features) 
 Utility easements (type, size and elevation) 
 Railroads 
 Cemeteries 
 Open space or common areas (including easements) 
 Topographic contours (2’ intervals within 100’ of developed area; 5’ elsewhere) 
 Water features (name and location) 
 Specimen tree survey 
 Flood hazard areas (with BFE labeled with correct FIRM panel number and date) – field located if near proposed 

development 
 Stream buffers, drainage ways, wetlands and wetland buffers with setbacks 
 Vegetation (with general description and location) 
 Rock outcrops 
 Steep slopes 
 Durham Natural Inventory sites 
 Durham Historic Inventory sites 
 Conditions from previous approvals 

Proposed Conditions – Site Plan 
 Setbacks/build-to lines 
 New property lines with north arrow and graphic scale 
 Flood hazard areas (with BFE labeled with correct FIRM panel number and date) (field located) 
 Building footprint(s) with square footage, height, number of stories, and entries 
 Driveways, stacking spaces, and parking areas (with number of spaces per bay, space size and pavement type labeled) 
 Bicycle parking (with rack details) 
 Sight distance triangles (dimensioned) 
 Sidewalks, walkways, and trails (or payment in lieu request or alternate sidewalk) 
 Loading, storage, and service areas (with required screening) 
 Trash handling and recycling facilities (with required screening and details) 
 Connectivity ratio analysis, if applicable 
 New streets (labeled) 
 Utilities (existing and proposed) (above ground utilities to be screened, with details) 
 Parking calculations (vehicle, handicapped,  and bicycle) 
 Open space and greenways (dedicated or reserved) 
 Proposed sign or flagpole locations 
 Other site features unique to proposed use 
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Large Simplified, Minor, and Major Site Plan and Preliminary Plat Summary Checklist  December 20, 2010 
 

Durham, NC  Page 4 of 5 

Proposed Conditions – Grading Plan 
 Limits of land disturbance  
 Grading (contours at 2’ intervals within 100’ of developed area; 5’ elsewhere) 
 Structural improvements with finished floor elevations 
 Stream buffers (with type labeled) with setbacks 
 Impervious surfaces (label and provide calculations) 
 Vegetation types and locations 
 Tree protection fencing with details and standard notes 
 Land disturbance tree survey  
 Root protection zones 
 Retaining walls labeled with top and bottom of wall, with details 
 Stormwater ponds, bioretention facilities, etc. 

Proposed Conditions – Utility Plan 
 All utilities (shown underground) 
 Above-ground utilities and equipment (screened and with details) 

Proposed Conditions – Lighting Plan 
 Pole mounted fixture locations and details (with height labeled to top of fixture) 
 Building mounted fixture locations 
 Standard notes 

Proposed Conditions – Architectural Drawings 
 Building elevations (if needed to show compliance with development plan design guidelines or to demonstrate compliance 

with UDO Section 7.3.1) 
 Parking structure floor plan layout 
 Floor plans for places of worship (showing square footage of assembly areas), schools (showing square footage of 

administrative spaces and number of classrooms) or daycares (showing square footage of indoor play areas) 
Proposed Conditions – Landscape Plan 
 Tree coverage calculations and areas, if applicable 
 Existing vegetation to remain 
 Proposed landscaping (meeting minimum size and species mixing requirements) 
 Plant list (keyed to plan) 
 Landscape buffers (labeled with slope, required opacity, width and required plantings) 
 Stream buffers (with 10 foot no-build setbacks) 
 Samples of existing vegetation in required buffers (with root protection zones) 
 Street trees (with calculations) 
 Screening (with height, details, cross-sections, etc.) 
 Lighting, water, sewer, storm drainage systems, and easements to check for conflicts 
 Planting details (for trees, shrubs, and groundcover) 
 Fences and wall (with details) 
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Large Simplified, Minor, and Major Site Plan and Preliminary Plat Summary Checklist  December 20, 2010 
 

Durham, NC  Page 5 of 5 

VI. ADDITIONAL REQUIREMENTS FOR PRELIMINARY PLATS  
Site Plans that are also Preliminary Plats must contain the following, as applicable: 
 Proposed street names 
 Mass grading buffers 
 Detail of proposed lot layout (showing setbacks/build-to) 
 Proposed lot sizes 
 Maximum area of impervious surface (per lot) 
 Location and amount of all proposed open space areas, including usable open space, if required  
 Note that open space will be dedicated to the homeowners association (or other approved entity per Section 7.2.6) 
 Conservation subdivision -- submit a site analysis map showing primary and secondary conservation areas prior to pre-

submittal conference and as part of existing conditions sheet 
 A pre-submittal conference and neighborhood meeting are required prior to submittal of conservation subdivisions (and 

record of the meetings to be submitted as part of application) 

VII. SUBSTITUTE REQUIREMENTS FOR AMENDMENTS TO EXISTING SITE PLANS 

Site Plans that are also amendments to previously approved plans must contain the following minimum elements and 
information. Additional upgrades to existing facilities may be required based on rational nexus. See below. 
 Provide an overall context plan of the larger site showing area of proposed development. 
 On a detailed plan show existing features, buildings, and elements that are within 50 feet of the proposed development 

(recent survey recommended). 
 Update any site data, including parking calculations, building square footages, etc. 
 Provide documented history of impervious surfaces, with dates installed, in order to determine requirements. 
 Provide tree coverage somewhere on site equal to the required percentage based on the proposed development. 
 Document determination of whether or not a Traffic Impact Analysis or Stormwater Impact Analysis is required. 
 Cost proportionality of sidewalk may be requested or determination of rational nexus of proposed improvements to need 

for new sidewalks on site or within public right of way. 
 Provide written justification for the scope of work if it does not include upgrading all landscaping (including but not 

limited to buffers, VUA landscaping, etc.), lighting, parking, bicycle parking, sidewalks (internal and external), trash or 
service areas, etc. with basis for rational nexus argument. 
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SECTION 1.2 
 

STORMWATER SERVICES DIVISION REZONING, SITE 
PLAN, PRELIMINARY PLAT AND FINAL PLAT 

SUBMITTAL REQUIREMENTS 
 
The following section provides submittal checklists, which shall be used by the applicant before 
any rezoning, site plan, preliminary plat or final plat submittals so that the applicants are aware 
of the minimum requirements in order to receive a complete review.  All checklists shall be 
sealed, dated and signed by a design professional. 
 
The design checklists for rezoning, site plan, preliminary plat and final plat are to be 
submitted with all submittals, including re-submittals.  Failure to submit these checklists 
and item requirements with each submittal will result in no review of the documents. 
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City of Durham 
Public Works Department 

Stormwater Services Divisions 
101 City Hall Plaza 

Durham, North Carolina, 27701 
Telephone (919) 560-4326 

Fax (919) 560-4316 
           Design Professional 
’s Signature and Seal 
Stormwater Services Rezoning Plan Submittal Checklist 

 
For each review submittal, including re-submittals, the below items and submittal checklist 
shall be submitted.  Partial study packages will NOT BE REVIEWED and will be returned 
with NO REVIEW PERFORMED.  Note:  The rezoning process is conceptual in nature; 
the approval of proposed stormwater control facilities will not occur with the Rezoning 
Plan. 
 
Contact Stormwater Services regarding redevelopment or expansion projects for modified 
requirements. 
 
I. PROJECT INFORMATION 
 

Project Name:       Phase:       
Previous Project Name, if applicable:       
PIN:        Planning Case Number:       
Project Comment Contact Person:       Phone number (     )       
Fax number: (     )       Company Name:         

 
II. REQUIRED ITEMS CHECKLIST 
 
The following checklist outlines submittal requirements.  Initial in the space provided to indicate 
the following submittal requirements have been met and supporting documentation is attached. 
 
A.  General Requirements 
 
Applicant’s initials 
____________  a.   Cape Fear  /  Neuse Basin  (circle one). 
____________  b. INSIDE  /  OUTSIDE  (circle one) Water Supply Watershed Overlay.  

Indicate the water supply watershed overlay district(s) where the project is 
located.  (Circle all that apply)     (F/J-A, F/J-B, E-A, E-B, M/LR-A, M/LR-B) 

____________  c.   Show all City of Durham, Water Supply Watershed and Neuse River Basin 
Stream Buffers on the plan.  Show the 10-foot no build setback from all stream 
buffers.  Contact NCDENR for stream identifications in the Neuse River 
Basin.  Diffuse flow into all stream buffers is required for all stream buffers. 
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____________  d. Stream determination in Cape fear shall be submitted per the Letter to 
industry dated July 07, 2008 found at 
http://www.durhamnc.gov/departments/works/pdf/0708_letter_to_industry_buf
fer.pdf. Diffuse flow in to stream buffers is required for all stream buffers.  

____________  e. A legible copy of the Durham County Soil Survey, including map reference, 
with the site boundary clearly shown and labeled.  The map shall clearly show 
all streams, soil types and soil type boundaries. 

____________  f.   A legible copy of the USGS 7.5 Minute Quadrangle map, including map 
reference, with site boundary clearly shown and labeled.  The map shall clearly 
show all streams. 

____________  g.   Floodplain located on site:  Yes  /  No  (circle one). 
____________  h. A legible copy of the effective floodplain map, including panel number and 

map date, with site boundary clearly shown and labeled is required, regardless 
if floodplain is located on the site.  The 100-year floodplain and/or future 100-
year floodplain with base flood elevations (if applicable) shall be shown on the 
rezoning plan if applicable. 

____________  i. Add the Following Notes to the General Conditions Note Box on the Cover 
Sheet of the Development Plan as applicable: 

  
1. “The plan as submitted conceptually meets the ordinance standards for rezoning and the 

final approval of the stormwater impact analysis will occur at the time of site plan 
approval.  Compliance with all City of Durham ordinances, codes and policies shall be 
required prior to approval of the site plan/preliminary plat for this project.” 

2. “The proposed locations of the stormwater best management practice(s) (BMP(s)) on this 
project are conceptual only.  The proposed location of the BMP(s) shall be reviewed for 
appropriateness during the site plan/preliminary plat review process.  In no instance, shall 
the BMP(s) be located on private single family or multi-family lots.  In addition, BMP(s) 
may not be permitted in stream buffers or the 10-foot no-build setback.” 

3. “Stormwater BMP(s) or additional stormwater BMP(s) may be required with the site 
plan/preliminary plat submission.” 

4. “In all water supply watershed overlays, where stormwater BMP(s) are required to 
provide TSS removal, all impervious surface areas shall be treated by the BMP(s).” with 
our new performance standards,  is this valid? 

5. “At a minimum, the stormwater design details for this project shall be governed by the 
minimum standards of the December 2008 edition of the City of Durham Reference 
Guide for Development (RGD) and any Letters to Industry (posted on the City’s 
website) or supplemental notifications of RGD updates (also posted on the City’s 
website) that are in effect the date Construction Drawings are first received for 
review by the City.  Non-compliance with any of these minimum standards shall render 
the approval of such items null and void.  It will be the responsibility of the owner to 
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correct any deficiencies noted during the life of this project to the satisfaction of the City 
of Durham.” 

6. “The design and construction of any dry detention BMP proposed for this project shall be 
‘enhanced’ to the fullest extent practicable so that it functions in a manner similar to a 
pocket wetland.  These enhancements shall be included in the construction drawings 
submitted for this site and shall include the use of micropools, diversion berms, small 
weir structures, inverted siphons, and wetland plantings to the fullest extent practicable.” 
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City of Durham 
Public Works Department 

Stormwater Services Divisions 
101 City Hall Plaza 

Durham, North Carolina, 27701 
Telephone (919) 560-4326 

Fax (919) 560-4316 
            Design Professional ’s 

Signature and Seal 
 
Stormwater Services Site Plan and Preliminary Plat Submittal Checklist 

 
For each review submittal, including re-submittals, the entire study and submittal checklist 
shall be submitted.  Partial study packages will NOT BE REVIEWED and will be returned 
with NO REVIEW PERFORMED. 
 
Contact Stormwater Services regarding redevelopment or expansion projects for modified 
requirements. 
 
I. PROJECT INFORMATION 
 

Project Name:       Phase:       
Previous Project Name, if applicable:       
PIN:       Planning Case Number:       
Project Comment Contact Person:       Phone number (     )       
Fax number: (     )       Company Name:         

 
II. REQUIRED ITEMS CHECKLIST 
 
The following checklist outlines submittal requirements.  Initial in the space provided to indicate 
the following submittal requirements have been met and supporting documentation is attached. 
 
A.  General Requirements 
 
Applicant’s initials 
____________  a.    Stormwater Impact Analysis (SIA) including narrative report and drainage 

calculations sealed and signed by North Carolina Professional Engineer. 
____________  b. Cape Fear  /  Neuse Basin  (circle one). 
 ( 
____________  c.   INSIDE  /  OUTSIDE  (circle one) Water Supply Watershed Overlay.  

Indicate the water supply watershed overlay district(s) where the project is 
located.  (Circle all that apply)     (F/J-A, F/J-B, E-A, E-B, M/LR-A, M/LR-B) 
(If INSIDE Water Supply Watershed completion of Section E. below is 
required) 
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____________  d. Show all City of Durham and Neuse River Basin Stream Buffers on the plan.  
Show the 10-foot no build setback from all stream buffers.   

____________  e. Contact NCDENR for stream identifications in the Neuse River Basin.  
Diffuse flow into all stream buffers is required for all stream buffers. 

____________  f. Stream determination in Cape fear shall be submitted per the Letter to 
industry dated July 07, 2008 found at 
http://www.durhamnc.gov/departments/works/pdf/0708_letter_to_industry_buf
fer.pdf. Diffuse flow in to stream buffers is required for all stream buffers 

____________  j.    A legible copy of the Durham County Soil Survey, including map 
reference, with the site boundary clearly shown and labeled.  The map shall 
clearly show all streams, soil types and soil type boundaries. 

____________  g.    A legible copy of the USGS 7.5 Minute Quadrangle map, including map 
reference, with site boundary clearly shown and labeled.  The map shall clearly 
show all streams. 

____________  h.    Floodplain located on site:  Yes  /  No  (circle one). 
____________  i. A copy of the effective floodplain map, including panel number and map 

date, with site boundary clearly shown and labeled is required, regardless if 
floodplain is located on the site.  The 100-year floodplain and/or future 100-
year floodplain with base flood elevations shall be shown on the site plan. 

 
B. Peak Runoff Rate Increases1 

 
____________  a.    Introduction narrative describing site conditions in pre- and post-

development conditions including a description of site improvement changes. 
____________  b. Drainage area maps (one map for pre-development; one map for post-

development) with: 
___ Scale and north arrow (Note:  Except in the instance of site to 
drainage area maps, the scale of each drainage area map shall not 
exceed 1” = 100’). 
___ Sub-basin area(s) delineated with area(s) in acres indicated. 
___ Analysis points clearly identified and labeled. 
___ Segmented TR-55 time of concentration flow paths showing each 
segment. 

____________  c.    Methodologies and procedures described. 
____________  d. Site plan or grading plan identifying pre- and post-development drainage 

patterns. 
____________  e.    Pre- and post-development times of concentration calculated by TR-55 

segmented approach. 
                                                 
1 See Section 8.3 and Section 8.4 and NCDENR BMP Manual (latest edition) for details and 
BMP design requirements. 
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____________  f.    Calculations for the pre- and post-development discharges for the 1, 2- and 
10-year, 24-hour storm using TR-55, TR-20, HEC-HMS, HEC-1 or Rational 
Method. 

____________  g. Summary of Results provided in the following format (see Example below). 
 

BASIN 
NAME 

Pre-
Developed 

1-year 
discharge 

Post-
Developed 

1-year 
discharge 

Pre-
Developed 

2-year 
discharge 

Post-
Developed 

2-year 
discharge 

Pre-
Developed 

10-year 
discharge 

Post-
Developed 

10-year 
discharge 

 
**Detention 

Required  
(Yes/No) Remarks 

                 
                 

 
____________  h. Conclusion providing detailed findings. 
____________  i.    Stormwater Control Facility (BMP) provided (indicate number of each type 

of BMP):  ___Constructed Wetland  ___Dry Detention Pond  ___Underground 
Detention             ___Wet Detention Pond  ___ Not required (explanation)  
_____________________________ 
_______________________________________________________________
____________ 

____________  j.    **BMP benefits:  ___Control 2- and 10-year discharge  
___Other_______________________ 
**Note that Development that increases the peak runoff from other design 
storms such as the 100-year storm may be required to install BMPs to address 
the impact, as determined in accordance with standards of the City’s 
Engineering and Stormwater Division. 
 

____________  k. **Land disturbance that increases the peak runoff rate from either the 2-year 
or the 10-year storm may be required to install BMPs to address the impact, as 
determined in accordance with standards of the City’s Engineering and 
Stormwater Division. 

____________  l. Development may not increase the post-development peak runoff rate from 
the one-year storm over the pre-development peak runoff rate. If the post-
development peak runoff rate does increase, stormwater management facilities 
shall be provided such that there is no net increase. 

____________  m.  
____________  n. Downstream Analysis Provided with Findings or ___Not required:  

____________________  
_______________________________________________________________
_______________________________________________________________
________________________ 
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____________  o.    Downstream Improvements Proposed with a signed notarized agreement 
(agreement shall be recorded prior to site plan approval) with downstream 
property owner(s) Y   /   N 

____________  p.  
 
C.  Stream Buffers 
 
____________ a. All streams (intermittent and perennial) shown on the Durham County Soil 

Survey and the USGS 7.5 Minute Quadrangle map have been shown on the 
plan.  Top of bank for the streams has been shown on the plan.  Stream buffers 
shall be shown from the tops of banks of the streams and a 10-foot no build 
setback shall be shown measured from the stream buffer line.  Diffuse flow 
into all stream buffers is required. 

 
D.  Pollutant and Nutrient Control Requirements23 
 
Note:  If a single family, duplex or recreational development cumulatively disturbs ≤ 1 acre 
or a multi-family, office, institutional, commercial or industrial development cumulatively 
disturbs ≤ 0.5 acres then pollutant and nutrient control requirements may not apply.  
Additionally, Low Density development shall provide for 85%TSS removal treatment for all 
stormwater runoff from impervious areas conveyed in non-vegeated conveyances (curb and 
guttered excluded).  .  Pre and post nitrogen and phosphorous calculations are always 
required. 
 
____________  a.    Pre- and post-development nitrogen calculations with City of Durham 

Nitrogen Spreadsheet. 
____________  b.    BMP provided (indicate number of each type of BMP for nitrogen and 

Phosphorous treatment):  ___Bioretention Area ___Constructed Wetlands  
___Sand Filter  ___Wet Detention Pond  ___Other  
____________________________________________________  ___Not 
required 

       
(explanation)___________________________________________________________________________________

_____________ 
____________  c.    Pre- and post-development nitrogen and Phosphorous calculations with 

City of Durham Nitrogen Spreadsheet. 

                                                 
2 See Section 8.2, Neuse River Basin Performance Standards, for additional details. 
3 See Section 8.3 and Section 8.4 and NCDENR BMP Manual (latest edition) for details and 
BMP design requirements. 
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____________  d. *After meeting the minimum on site treatment requirements , additional 
treatment provided is provided by  :       ___ By Land Bank area      _         

                               _______   By Nutrient Bank    _________   By Nitrogen offset payment  
 
*See section 8.2 of the reference guide for minimum onsite and offsite treatment options for 
meeting the pollutant and nutrient control requirements.  
E.  Water Supply Watershed Requirements 4 
 
____________  a.    Indicate the water supply watershed overlay district(s) the project is 

located. (Circle all that apply):  F/J-A     F/J-B     E-A     E-B     M/LR-A     
M/LR-B 

____________  b. BMP provided (indicate number of each type of BMP):  ___Bioretention 
Area ___Constructed Wetlands  ___Sand Filter  ___Wet Detention Pond  
___Other  ____________________  ___Not required 

____________  c.    Narrative explaining why a BMP is not provided. 
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________
____________________________________ 

____________  d. All runoff from all impervious surface areas are directed into the BMP. 
____________  e.    All streams (intermittent and perennial) shown on the USGS 7.5 Minute 

Quadrangle map have been shown on the plan.  Top of bank for the streams 
has been shown on the plan.  Stream buffers shall be shown from the tops of 
banks of the streams and a 10-foot no build setback shall be shown measured 
from the stream buffer line.  Diffuse flow into stream buffers is required for all 
stream buffers. 

 
 

 

                                                 
4 See Section 8.3 and Section 8.4 and NCDENR BMP Manual (latest edition) for details and 
BMP design requirements. 
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City of Durham 
Public Works Department 

Stormwater Services Divisions 
101 City Hall Plaza 

Durham, North Carolina, 27701 
Telephone (919) 560-4326 

Fax (919) 560-4316 
           Design Professional’s 
Signature and Seal 

Stormwater Services Final Plat Submittal Checklist 
            
For each review submittal, including re-submittals, the submittal checklist shall be 
submitted with the final plat.  Submittals that do not include the submittal checklist will 
NOT BE REVIEWED.  The following is a list of standard final plat requirements that are 
reviewed by the City of Durham Stormwater Services Division at the final plat stage of 
Development Review.  This list is intended to give general guidelines only and is not to be 
considered all-inclusive.  Depending upon the development additional items may be 
required.  Final plat submittals without the following minimum criteria will be returned to 
the applicant with NO REVIEW PERFORMED. 
 
I. PROJECT INFORMATION 
 

Project Name:       Phase:       
Previous Project Name, if applicable:       
PIN:       Planning Case Number:       
Project Comment Contact Person:       Phone number (     )       
Fax number: (     )       Company Name:         

 
II. REQUIRED ITEMS CHECKLIST 
 
The following checklist outlines submittal requirements.  Initial in the space provided to indicate 
the following submittal requirements have been met. 
 
A. General Requirements  
 
Applicant’s initials (typical all sections) 
 
____________  a.    Show all easements for stormwater system and BMPs (including the access 

easement for the BMP).  Easements shall be shown on all swales, storm 
drainage systems, including culverts, and BMPs as shown on the approved 
construction drawings. 

____________  b. Show all floodplains with map number, date and zones.  Note that the NFIP 
map panel number, date and zone shall be shown even if no floodplain is 
present on site. 

H-50



____________  c.    Show all impervious surface areas per lot as required by the approved site 
plan and approved stormwater impact analysis. 

____________  d. Show all required stream buffers.  The tops of banks for the streams shall be 
shown and clearly labeled.  The stream buffer line shall be measured from the 
tops of banks.  A 10-foot no build setback shall be shown and shall be 
measured from the stream buffer line. 
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CITY OF DURHAM 
Department of Public Works 
Stormwater Services 
101 City Hall Plaza | Durham, NC 27701 
919.560.4326 | F 919.560.4316 
 

www.durhamnc.gov 
 
 
 
April 24, 2008 
 
 
 

Mr. Emmanuel A. Castel, PE 
Summit Consulting Engineers 
1000 Corporate Drive, Suite 101 
Hillsborough, NC  27278 
  
        
       SUBJECT   :  Review of 5th Submission Construction Drawings 
            
 RE             :     Worship Center 
      
                             
 Dear Mr. Castel: 
  
         The Storm water Services Division (SSD) has reviewed construction drawings for the referenced 
project and has determined that all outstanding comments have been satisfactorily addressed. This office 
will proceed with preparation of the Agreement/permit package for the 2 stormwater BMP facilities on 
this site.  

Please note that water & sewer permits will not be released until the City receives the permit fee for 
each stormwater facility, an operation and maintenance agreement executed by the property owner for 
each stormwater facility, and a surety for each agreement.  Additionally, an as-built certification for 
each facility from the design engineer will be required prior to the issuance of a certificate of 
occupancy.   

The permit fee will be Three thousand Five Hundred dollars ($3,500.00) for each facility.  

 

     Should you have any questions regarding my comments, please feel free to contact me  at 
(919)560-4326 or e-mail at Raghavenderrao.badami@durhamnc.gov. 

 
 
                                                     Sincerely, 
 
                                           Raghavenderrao Badami, PE, CFM 
                                                          Stormwater Services 
 
Doc: Worship Center 
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SECTION 8.6 
 

BMP CERTIFYING ENGINEER PROGRAM FOR 
STORMWATER BMPS IN THE CITY OF DURHAM 

 
 
I. Program Description 
 

A. Background 
 

A registered North Carolina Professional Engineer (NCPE), who designs a 
stormwater Best Management Practice (BMP) facility, is required to submit a 
BMP As-Built Certification (“Certification”) of the constructed BMP after it has 
been completed.  It is understood that sometimes the certifying engineer may not 
be the same engineer that designed the original BMP.  The Certification consists 
of the provision of as-built drawings and information demonstrating that the BMP 
was constructed in a manner that accomplishes its designed functions.  These 
Certifications must be submitted in accordance with the City of Durham’s (City’s) 
BMP Certifying Engineer (BCE) Program and must be reviewed and approved by 
the City’s Stormwater Services Section (S3) of the Engineering and Stormwater 
Services Division. 

 
B. Program Objectives 

 
The overall objectives of the City’s BCE Program are three-fold: 

1. To improve the quality of BMP facilities being designed and constructed in 
the City. 

2. To improve customer service by decreasing S3 review times for 
Certifications. 

3. To reduce the work load of construction compliance assessments to be 
provided by the City. 

 
C. BMP Certifying Engineer Qualifications 

 
The City will certify as a “BMP Certifying Engineer”, or “BCE”, any registered 
NCPE, who demonstrates a thorough knowledge of the evaluation of stormwater 
BMP construction by providing two complete Certifications that are approved by 
S3 on the first submittal. 

 
For engineers that wish to submit Certifications in the City, enrollment in this 
program is mandatory. 
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D. Effective Dates of Program 
 

For dry ponds, wet ponds, constructed wetlands, and pocket wetlands, this 
program went into effect on July 1, 2006, and applies to all Certifications received 
after that date.   
 
For all other stormwater BMPs, this program becomes effective on October 1, 
2010.  If a site plan or preliminary plat has not been accepted for review by the 
City/County Planning Department by October 1, 2010, all Certifications 
associated with the BMPs on that site shall be governed by the BCE Program. 
 

 
E. Benefits to the Development Community 

 
Once an NCPE has completed the process to become a BCE and has been 
assigned a BCE number, that BCE will be granted approval to submit 
Certifications in the City.  The City may, at its discretion, approve a particular 
Certification based on a review of the Certification alone.  Even though field 
assessments will be performed from time to time, it will be the City’s intent to 
limit the number of field assessments to approximately one out of every five or 
more Certifications.  Field assessments will be randomized.  For example, the 
City may field-assess three out of five Certifications from one BCE and one out of 
ten Certifications from another BCE.  All BCEs should submit Certifications 
under the assumption that the City will perform a field assessment of the certified 
facility and will provide a comprehensive review of the Certification. 

 
II. Certification Process 
 

A. Certification as a BCE 
  

To become a BCE, a registered NCPE will be provided four opportunities to 
submit two complete Certifications that are approved by S3 on the first submittal.  
One of the two Certifications shall be a BMP that includes a dam.  NCPEs 
endeavoring to obtain certification as a BCE are urged to note the following 
submittal parameters: 

1. Each Certification shall be hand-delivered, by scheduled appointment, to S3.  
A time block of at least four hours per Certification shall be allotted for the 
submittal meeting as each Certification will be reviewed and each BMP will 
be assessed in the field during that time.  The submitting NCPE will review 
the Certification with S3 and will accompany S3 on a field assessment of each 
constructed BMP submitted for certification.  As an aside, once an NCPE has 
been certified as a BCE, appointments with the City will not be required. 

2. The Certification of a level spreader, vegetated water quality swale, or 
proprietary BMP device shall not count as one of the two out of four required 
Certifications to be approved by S3 at first submittal. 
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3. The submittal of an approved Certification of more than one BMP without a 
dam will not subtract from the four opportunities allotted for certification as a 
BCE; however, any Certifications, whether the BMP includes a dam or not, 
that are not approved by S3 on the first submittal will subtract from the four 
opportunities allotted for certification as a BCE. 

4. If the NCPE, after four first-submittal Certifications, is unable to achieve 
certification as a BCE, that individual will not be permitted to submit a 
Certification for at least six months from the date of the City’s last 
Certification disapproval. 

 
B. Acceptable Certifications 

 
An acceptable Certification shall be defined by the City as indicated below: 

1. The Certification must be complete.  A complete Certification shall include 
the following documents in hard copy and CD formats (Note all documents on 
the CD must be in PDF Format unless indicated otherwise below): 

a. An executed “General Certification.” 

b. One (1) copy of the approved construction drawings for the BMP. 

c. One (1) copy of the as-built drawings for the BMP with an executed 
General Certification on the drawings. 

d. One (1) copy of the survey plot, including all spot shots, of the BMP.  

e. One (1) copy of the drainage area map that delineates the drainage area to 
the BMP as presented in the construction drawings. 

f. One (1) copy of the revised drainage area map that delineates the drainage 
area to the BMP based on as-built conditions. 

g. One (1) copy of the summary sheet for the facility as presented in the 
construction drawings. 

h. One (1) copy of the revised summary sheet for the BMP based on as-built 
conditions.  

i. An original completed copy of the signed and sealed General Certification 
Assessment Checklist (“Checklist”) required by the City.  A complete 
Checklist shall contain no NC (e.g., Non-Compliant) items.  Note:  If, 
while completing the Checklist, an NC item is noted at a BMP by the 
certifying engineer, a Certification for that BMP should not be submitted 
until the NC item has been brought into compliance.  If a BCE awards a 
score of anything less than 15 and submits a Certification to the City 
anyway, the City will reject the entire Certification. 

j. Color digital photographs of the completed BMP, including the dam, 
emergency spillway, riser, outfall structure, outfall area, impoundment 
area, access way, etc. (CD Format:  .jpeg or .tiff).  
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k. One (1) copy of the landscape company’s letter certifying the installation 
of the specific plants required at the BMP. 

l. One (1) copy of an Operations and Maintenance Manual for the BMP 
(CD:  Word Format). 

m. One (1) copy of a cost accounting for the construction of the BMP (CD:  
Excel Format).  Note:  If the cost accounting results in an amount 10% or 
greater than the original construction estimate, an additional payment into 
the City’s Stormwater Facility Replacement Fund will be required prior to 
Certification approval. 

n. An original signed and sealed Geotechnical Certification with all 
supporting geotechnical and materials testing documentation. 

o. An original signed and sealed Materials Certification, with all supporting 
documentation, for BMPs with filter media.  

2. An additional Checklist completed by the City during the field assessment that 
scores at least 14.  When completing a Checklist, the following parameters 
shall govern: 

a. If any item within a section is deemed NC, no points shall be awarded for 
that section. 

b. The minimum passing score shall be 14 out of 15.  If the City scores the 
BMP as less than 14, the Certification will be deemed not acceptable. 

 
C. Disciplinary Actions for BCEs 

 
The following disciplinary actions will be taken against those BCEs that submit 
Certifications that do not comply with the requirements of the BCE Program:  

1. If the City field assesses a BCE-certified BMP and, in completing the 
Checklist, scores the BMP with a 13 or less (out of 15 possible points), the 
Certification will be disapproved, and the certifying engineer’s BCE number 
will be suspended until the following has occurred: 

a. The appropriate waiting period (see below) has elapsed; and 

b. The engineer has satisfactorily repeated the process for certification as 
a BCE. 

2. Waiting Period:  If a certified BCE submits a Certification that is disapproved 
by the City, that BCE’s certification will be suspended, and the BCE will not 
be able to submit Certifications for six months for the first offense and one 
year for any succeeding offenses.  The waiting period will always begin the 
date the City disapproves the Certification. 

 
III. Certification Forms and Documents 
 

The following documents are required for each Certification: 
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A. General As-Built and Construction Certification.  This is required for all 
Certifications. 

B. Geotechnical Certification for Dams.  This is required for all Certifications of 
BMPs that include a dam. 

C. Materials Certification for BMPs with filter media.   

D. General Certification Assessment Checklists for individual BMPs, as applicable: 

1. General Certification Assessment Checklist for Dry Ponds, Wet Ponds, 
Constructed Wetlands and Pocket Wetlands 

2. General Certification Assessment Checklist for Above Ground Sand Filters 

3. General Certification Assessment Checklist for Underground Sand Filters 

4. General Certification Assessment Checklist for Underground Detention 
Systems 

5. General Certification Assessment Checklist for Bioretention Areas 

6. General Certification Assessment Checklist for Level Spreader-Vegetated 
Filter Strip Systems 

7. General Certification Assessment Checklist for Vegetated Water Quality 
Swales 

8. General Certification Assessment Checklist for Green Roof Systems 

9. General Certification Assessment Checklist for Rainwater Harvesting Systems 

10. General Certification Assessment Checklist for Filterra/Tree Box Filter 
Systems 

 
The above documents are provided on the following pages.  General Certification 
Assessment Checklists for BMPs not mentioned above will be developed on a case-
by-case basis. 
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General As-Built and Construction Certification 
 
BMP Facility Name  
 
Note:  This certification statement must be executed by a registered North Carolina 
Professional Engineer with experience in the design and construction or operation of 
stormwater BMPs of a nature similar in scope to that certified to in this certification.  
Periodic observations of construction and a final assessment for design compliance by the 
certifying registered professional engineer will be required to complete this certification. 
 

CERTIFICATION STATEMENT 
Based upon (1) my assessment of the constructed facility, (2) my review of the as-built survey data, 

(3) my review of the drainage area treated or managed by the facility, and (4) my analysis of the 
hydraulic performance of the constructed facility, I hereby certify that the (A) hydrologic and 

hydraulic, (B) geometric, (C) public safety, (D) facility access, (E) drainage area1, and (F) vegetative 
elements of the constructed facility are in compliance with the requirements of the facility as 
proscribed in the approved Construction Drawings, approved design documents, and/or any 

approved modifications, except as noted in red on the ‘As-Built’ drawings.  Furthermore, I certify 
that the red-noted exceptions do not adversely affect the required performance or public safety 

aspects of the facility. 
 
Note 1:  The drainage area treated by the facility must, at a minimum, be the area 
proposed for treatment in the approved construction drawings.  In addition, a minimum of 
85% of the drainage area to the facility must be adequately stabilized, and any remaining 
disturbed areas in the drainage area must have sufficient alternate controls in place to 
mitigate against the deposition of sediment in the facility.  If these drainage area 
requirements are not met, the Certification will be disapproved. 
 
The following supporting documents are included in hard copy and CD formats (Note all 
documents on the CD must be in PDF Format unless indicated otherwise below): 

1. An executed “General Certification.” 

2. One (1) copy of the approved construction drawings for the BMP. 

3. One (1) copy of the as-built drawings for the BMP with an executed General 
Certification on the drawings. 

4. One (1) copy of the survey plot, including all spot shots, of the BMP.  

5. One (1) copy of the drainage area map that delineates the drainage area to the BMP as 
presented in the construction drawing design documents. 

6. One (1) copy of the revised drainage area map that delineates the drainage area to the 
BMP based on as-built conditions. 

7. One (1) copy of the summary sheet for the facility as presented in the construction 
drawing design documents. 

8. One (1) copy of the revised summary sheet for the BMP based on as-built conditions.  
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9. An original completed copy of the signed and sealed General Certification 
Assessment Checklist (“Checklist”) required by the City.  A complete Checklist shall 
contain no NC (e.g., Non-Compliant) items.  Note:  If, while completing the 
Checklist, an NC item is noted at a BMP by the certifying engineer, a Certification 
for that BMP should not be submitted until the NC item has been brought into 
compliance.  If a BCE awards a score of anything less than 15 and submits a 
Certification to the City anyway, the City will reject the entire Certification. 

10. Color digital photographs of the completed BMP, including the dam, emergency 
spillway, riser, outfall structure, outfall area, impoundment area, access way, etc. (CD 
Format:  .jpeg or .tiff).  

11. One (1) copy of the landscape company’s letter certifying the installation of the 
specific plants required at the BMP. 

12. One (1) copy of an Operations and Maintenance Manual for the BMP (CD:  Word 
Format). 

13. One (1) copy of a cost accounting for the construction of the BMP (CD:  Excel 
Format).  Note:  If the cost accounting results in an amount 10% or greater than the 
original construction estimate, an additional payment into the City’s Stormwater 
Facility Replacement Fund will be required prior to Certification approval. 

14. An original signed and sealed Geotechnical Certification with all supporting 
geotechnical and materials testing documentation. 

15. An original signed and sealed Materials Certification, with all supporting 
documentation, for BMPs with filter media. 

 
 
Name:  ___________________________________________________  Date:  ________ 
 
BCE #:  _____________  NCPE Seal: 
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Geotechnical Certification for Dams 
 
BMP Facility Name  
Dam Class  
 
Note:  This certification statement must be provided for all dams and must be executed 
by a registered North Carolina Professional Engineer (NCPE) with experience in the 
design and construction of small earth dams of a nature similar in scope to that certified 
to in this certification.  For all dams, with the exception of Class C dams that serve a 
detention only function and that drain an area less than 25 ac and all Class D dams, this 
certification must be executed by a registered NCPE with geotechnical engineering 
expertise.  Periodic observations of construction and a final assessment for design 
compliance by the certifying engineer will be required to complete this certification. 
 

CERTIFICATION STATEMENT 
Based upon my observation and monitoring of the construction of the dam for this facility, I hereby 

certify that the constructed facility is in compliance with the geotechnical requirements of the 
facility, as proscribed in the approved Construction Drawings, approved design documents, and 

any approved modifications. 
 
The following supporting documents are included in hard copy and CD formats (Note all 
documents on the CD must be in PDF Format unless indicated otherwise below): 

1. Copies of all dam embankment material composition and density testing paperwork, 
including a map that labels all points where the dam and dam foundation areas where 
tested.  Note:  Insufficient testing in the zones over and around the principal outlet 
works for the dam will render this certification invalid. 

2. Copies of all concrete compressive strength testing paperwork for any cast-in-place 
concrete items associated with the construction of the dam. 

3. One (1) copy of the purchase receipt for the principal spillway pipe.  The purchase 
receipt should identify the ASTM specifications governing the manufacture of the 
pipe. 

4. One (1) copy of the manufacturer’s certification that any armoring, other than 
concrete, used to armor the emergency spillway was completed in accordance with 
the manufacturer’s published specifications. 

5. Colored digital photographs showing the dam foundation areas, the riser, the principal 
spillway pipe, the concrete cradle, the seepage diaphragm, relief drains, etc, as those 
items were being prepared and installed (CD Format:  .jpeg or .tiff). 

6. One (1) copy of the certifying engineer’s resume that demonstrates required 
geotechnical engineering expertise. 

 
Name:  ___________________________________________________  Date:  ________ 
 
NCPE Seal: 

H-66



 

8.6-10 
 

 
 

This page intentionally left blank.  

H-67



 

8.6-11 
 

Materials Certification for BMPs with Filter Media 
 
BMP Facility Name  
 
Note:  This certification statement must be executed by a registered North Carolina 
Professional Engineer with experience in the design, use, identification, and materials 
testing of BMPs with filter media.  Observation of the installation of the filter media used 
in this BMP will be required to complete this certification. 
 

CERTIFICATION STATEMENT 
Based upon my observation and monitoring of the installation of the filter media used in this  

facility, and based on my testing of the media or my review of the media test results, I hereby certify 
that the filter media used in this constructed facility is in compliance with the filter media 

requirements of the facility, as proscribed in the approved Construction Drawings, approved design 
documents, and any approved modifications. 

 
The following supporting documents are included in hard copy and CD formats (Note all 
documents on the CD must be in PDF Format unless indicated otherwise below): 

1. A copy of the portion of the CDs that details, by section view, the filter media design 
proposed for this BMP. 

2. A signed and sealed drawing of the installed filter media section view. 

3. One (1) copy of the materials testing paperwork for the materials used in the filter 
media section. 

4. One (1) copy of the purchase receipts for the materials used in the filter media 
section.   

5. Color digital photographs that document the installation of the filter media, including 
the underdrain portion (and cleanouts) of the filter media section, used in this facility 
(CD Format:  .jpeg or .tiff). 

 
 
Name:  ___________________________________________________  Date:  ________ 
 
NCPE Seal: 
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General Certification Assessment Checklist 
for 

Dry Ponds, Wet Ponds, Constructed Wetlands, 
and Pocket Wetlands 

 

Date of Certification Assessment:  ____________________ 

Assessing and Certifying PE:  _______________________________  Seal: 

BCE #:  __________ 

BMP Facility Name:  ___________________________________________ 

Access Address:  _________________________________________________________ 

PIN/s of Parcel/s Where the Facility is Sited:  ______________________________ 

BMP and Access Easement Information: 

DB ________ PG ________ PB ________ PG ________ 

Height of Dam:  __________ 

Class of Dam:  __________ 

Impoundment Volume (at Top of Dam):  __________ 
 
 

CHECKLIST 
 
CDs: Approved Construction Drawings 
NC: Non-compliant with the Approved CDs and/or City of Durham Requirements and Policies.  Note: 

An “NC” should only be circled if the element in question is non-compliant.  
Y: Yes 
N: No 
N/A: Not Applicable.  If an element is not applicable, please write “N/A” next to the element. 
 

I.  Open Space -- 1 Point 

• The BMP is located entirely on open space property (residential areas only).  [Note:  
Inlets and access ways shall not apply to this restriction.] ________.     NC 

 
II.  Easements -- 1 Point 

• The constructed BMP facility is located entirely in a recorded BMP easement 
________.     NC 

• The constructed access way is located entirely in a 20-ft wide recorded access 
easement ________.     NC 
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III.  Accessibility -- 1 Point 

• A drivable access way to the top of the dam has been provided from a road or parking 
lot ________.     NC 

• At its narrowest point, the access width is ________.     NC 

• At its steepest point, the centerline grade of the access is ________.     NC 

• At its steepest pitch, the pitch or cross-slope of the access is ________.     NC 

• Unless it has been surfaced with gravel, asphalt, concrete, etc., 85% of the access way 
has achieved a healthy stand of grass, and all remaining areas have been seeded and 
mulched ________.     NC 

• An access hatch (minimum 3’ x 3’) and steps down the inside of the riser have been 
provided ________.     NC. 

• At least one side of the riser is accessible by foot during permanent pool conditions 
and direct access from dam embankment is provided ________ .    NC 

 

IV.  Dam Embankment -- 3 Points 

• The narrowest top of dam width is ________.     NC 

• The steepest slope on the upstream face of the dam is ________.     NC 

• The steepest slope on the downstream face of the dam is ________.     NC 

• Based on manual rod probings of the dam, particularly in the zones over and around 
the principal spillway pipe, the dam appears to have been well compacted  
________.     NC 

• The dam and dam foundation, groin, toe, and abutment areas are completely free of 
trees, landscaping, and other woody growth ________.     NC 

• The dam has been fine graded and is free of ruts, erosion, etc. ________.     NC 

• 85% of the dam embankment and dam foundation, groin, toe, and abutment areas 
have achieved a healthy stand of grass, and all areas that have not achieved a healthy 
stand of grass have been seeded and mulched.  The dam is not overgrown and there is 
no undesirable vegetation ________.     NC 

• No evidence of seepage was noted on the downstream face of the dam  
________.     NC 

V.  Emergency Spillway -- 2 Points 

• The narrowest width of the control section (CS) is ________.     NC 

• The side slopes of the CS are [Left] ________ and [Right] ________.     NC 

• The size, shape, and alignment of the exit channel are in accordance with the CDs 
________.     NC 
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• Armoring has been installed in accordance with the CDs ________.     NC 

• The spillway has been fine graded and is free of ruts, erosion, etc. ________.     NC 

• Excluding the hard-surfaced armored area, 85% of the spillway has achieved a 
healthy stand of grass, and all remaining areas have been seeded and mulched.  The 
spillway is not overgrown and there is no undesirable vegetation ________.     NC 

 

VI.  Riser/Control Structure -- 2 Points 

• The riser/control structure is reinforced concrete ________.     NC 

• The diameter or opening dimensions of the riser is/are ________.     NC 

• A top, peak-roofed trashrack has been provided and bolted down to the riser 
________.     NC 

• An 8” plug valve with an accessible operating mechanism has been provided 
________.     NC 

• A low-flow debris cage has been provided in accordance with the CDs  
________.     NC 

• The riser structure and all appurtenant devices (plug valve, etc.) appear to be sound 
________.     NC  

• For precast structures, the barrel sections were installed with gasketted joints, and 
adjacent riser barrel sections have been bolted together with steel strapping 
________.     NC 

• All orifices, siphons, ports, and weirs were installed in accordance with the CDs 
________.     NC 

• The anti-floatation ballast has been provided in accordance with the CDs  
________.     NC 

• A placed concrete invert to the invert out of the principal spillway pipe has been 
provided ________.     NC 

• The riser is free of debris or obstructions ________.     NC 

 

VII.  Principal Spillway Pipe -- 2 Points 

• The principal spillway pipe (PSP) is reinforced concrete ________.     NC 

• The diameter of the PSP is ________.     NC 

• Based on a visual inspection, it appears that the joints of the PSP were “homed” 
reasonably well, and it appears that no joints are leaking ________.     NC 

• No piping (loss of soil) is evident around the PSP ________.     NC 
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VII.  Outfall Structure -- 1 Point 

• The outfall structure is a concrete endwall (with wing walls if required)  
________.      NC 

• Appropriate fall protection has been provided across the top of the structure 
________.     NC 

 

VIII.  Outfall Area -- 1 Point 

• A level spreader-vegetated filter strip system or a stilling basin (plunge pool) has 
been provided in accordance with the CDs ________.     NC 

• The outfall area appears stable, and all accumulated silt and debris has been removed 
________.     NC 

 

IX.  Impoundment Area -- 1 Point 

• Riprap energy dissipaters and sediment forebays have been installed at the inlets in 
accordance with the CDs ________.     NC 

• Forebay berm has been constructed with an armored spillway, and top of berm is no 
deeper than 3” below permanent pool ________.     NC 

• The top of the forebay berm has been planted with trees, shrubs, and vegetation 
conducive to a wetland or wet meadow environment.  Seeding has been done only as 
a supplement to the plantings ________.     NC  

• The narrowest width of the safety bench is ________.     NC 

• The positioning of the safety bench is in accordance with the CDs ________.     NC 

• All accumulated sediment and other debris in the sediment basins, riprap energy 
dissipaters, forebay/s, and the pond floor has been removed ________.     NC 

• All inlet pipes have been installed with appropriate end-treatments in accordance with 
the CDs ________.     NC 

• 85% of the wetland/wet meadow plantings proposed for the pond floor and aquatic 
shelf are thriving ________.     NC 

• The landscaping proposed for the riparian buffer surrounding the pond has been 
planted ________.     NC 

• The pond has a minimum length:width ratio of 1.5:1 (wet ponds, wetlands, and 
extended detention dry ponds) ________.     NC 

 

BCE’s Score:  __________ 

City of Durham’s Score:  __________  
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Scoring Notes:   

(1) A passing score shall be 14 out of 15;  

(2) If any item within a section is deemed NC, no points shall be awarded for that 
section; 

(3) If a BCE awards a score of anything less than 15 and submits an as-built and 
construction certification to the City anyway, the City will reject the entire submittal. 
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General Certification Assessment Checklist 
for 

Open, Vegetated, Sand Filters 
 

Date of Certification Assessment:  ____________________ 

Assessing and Certifying PE:  _______________________________  Seal: 

BCE #:  __________ 

BMP Facility Name:  ___________________________________________ 

Access Address:  _________________________________________________________ 

PIN/s of Parcel/s Where the Facility is Sited:  ______________________________ 

BMP and Access Easement Information: 

DB ________ PG ________ PB ________ PG ________ 

 
CHECKLIST 

 
CDs: Approved Construction Drawings 
NC: Non-compliant with the Approved CDs and/or City of Durham Requirements and Policies.  Note: 

An “NC” should only be circled if the element in question is non-compliant.  
Y: Yes 
N: No 
N/A: Not Applicable.  If an element is not applicable, please write “N/A” next to the element. 
 

I.  Drainage Area -- 2 Points 

• The drainage area to the facility is less than 5 acres and is, characteristically, 90% 
impervious or greater __________.     NC 

• The drainage area to the facility is completely stabilized, and no excess sediment is 
discharging into the sediment chamber or sand filter _________.     NC 

 

II.  Easements and Accessibility -- 1 Point 

• The constructed BMP facility is located entirely in a recorded BMP easement 
________.     NC 

• The constructed access way is located entirely in a 20-ft wide recorded access 
easement ________.     NC 

• Unobstructed maintenance vehicle access from a nearby public or private right-of-
way (i.e., road, parking lot, etc.) has been provided to the control structure and all 
inlets ________.     NC 
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• At its narrowest point, the access width is ________.     NC 

• At its steepest point, the centerline grade of the access is ________.     NC 

• At its steepest pitch, the pitch or cross-slope of the access is ________.     NC 

• Unless it has been surfaced with gravel, asphalt, concrete, etc., 85% of the access way 
has achieved a healthy stand of grass, and all remaining areas have been seeded and 
mulched ________.     NC 

• An access hatch and steps down the inside of the riser/control structure have been 
provided in accordance with the CDs _________.     NC 

 

III.  Dam Embankment -- 2 Points 

• The narrowest top of dam width is ________.     NC 

• The steepest slope on the upstream face of the dam is ________.     NC 

• The steepest slope on the downstream face of the dam is ________.     NC 

• Based on manual rod probings of the dam, particularly in the zones over and around 
the principal spillway pipe, the dam appears to have been well-compacted  
________.     NC 

• The dam and dam foundation, groin, toe, and abutment areas are completely free of 
trees, landscaping, and other woody growth ________.     NC 

• The dam has been fine graded and is free of ruts, erosion, etc. ________.     NC 

• 85% of the dam embankment and dam foundation, groin, toe, and abutment areas 
have achieved a healthy stand of grass, and all areas that have not achieved a healthy 
stand of grass have been seeded and mulched.  The dam is not overgrown and there is 
no undesirable vegetation ________.     NC 

• No evidence of seepage was noted on the downstream face of the dam ________.     
NC 

 

IV.  Emergency Spillway -- 1 Points 

• The narrowest width of the control section (CS) is ________.     NC 

• The side slopes of the CS are [Left] ________ and [Right] ________.     NC 

• The size, shape, and alignment of the exit channel are in accordance with the CDs 
________.     NC 

• Armoring has been installed in accordance with the CDs ________.     NC 

• The spillway has been fine graded and is free of ruts, erosion, etc. ________.     NC 

• Excluding the hard-surfaced armored area, 85% of the spillway has achieved a 
healthy stand of grass, and all remaining areas have been seeded and mulched.  The 
spillway is not overgrown and there is no undesirable vegetation ________.     NC 
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V.  Riser/Control Structure and Principal Spillway Pipe -- 2 Points 

• The riser/control structure is reinforced concrete ________.     NC 

• The diameter or opening dimensions of the riser is/are ________.     NC 

• A top, peak-roofed trashrack has been provided and bolted down to the riser 
________.     NC 

• The riser structure and all appurtenant devices appear to be sound ________.     NC  

• The riser is free of debris or obstructions ________.     NC 

• For precast structures, the barrel sections were installed with gasketted joints, and 
adjacent riser barrel sections have been bolted together with steel strapping 
________.     NC 

• All orifices, siphons, ports, and weirs were installed in accordance with the CDs 
________.     NC 

• The anti-floatation ballast has been provided in accordance with the CDs  
________.     NC 

• A placed concrete invert to the invert out of the principal spillway pipe (PSP) has 
been provided ________.     NC 

• The PSP is reinforced concrete ________.     NC 

• The diameter of the PSP is ________.     NC 

• Based on a visual inspection, it appears that the joints of the PSP were “homed” 
reasonably well, and it appears that no joints are leaking ________.     NC 

 

VI.  Sediment Chamber (Forebay) -- 2 Points 

• The sediment chamber minimum size has been installed in accordance with the CDs 
________.     NC 

• A minimum depth of 3 feet (in the deepest portion) has been provided in the sediment 
chamber________.     NC 

• The top of the forebay berm has been installed level, and 100% of the berm has either 
achieved a healthy stand of turf grass or been armored in accordance with the CDs 
________.     NC  

• All accumulated sediment and other debris in the sediment chamber have been 
removed ________.     NC 

• All inlet pipes have been installed with appropriate end treatments in accordance with 
the approved CDs ________.     NC 
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VII.  Sand Chamber -- 4 Points 

• The sand chamber minimum size has been installed in accordance with the approved 
CDs ________.     NC 

• The sand chamber has been constructed such that the maximum head above the sand 
layer is in accordance with the approved CDs ________.     NC 

• The required filter media mix, including the minimum mix depth, has been installed 
in accordance with the approved CDs, and there is no sediment in the sand filter 
media ________.     NC 

• The underdrain system has been installed in accordance with the approved CDs 
________.     NC 

• All side slopes leading to the sand chamber are no steeper than 3:1 ________.     NC 

• Any flow splitters or bypass systems have been constructed in accordance with the 
approved CDs ________.     NC 

• Even flow distribution into the sand chamber has been provided in accordance with 
the CDs and is not creating scour in the sand chamber ________.     NC 

• The bottom of the lowest part of the underdrain system is located at least two feet 
above the seasonal high water table ________.     NC 

• 85% of the plantings specified in the approved CDs are thriving ________.     NC 

• The filter has been observed by the certifying engineer to drawdown the runoff from 
the first inch of rainfall in a manner consistent with that specified in the approved 
CDs ________.     NC 

 

VIII.  Outfall Structure and Outfall Area -- 1 Points 

• The control structure has been installed in accordance with the CDs ________.      NC 

• The outfall structure is a concrete endwall (w/ wingwalls if req’d) ________.      NC 

• Appropriate fall protection has been provided across the top of the structure 
________.     NC 

• A stilling basin (plunge pool) has been provided in accordance with the CDs 
________.     NC 

• The outfall area appears stable, and all accumulated silt and debris has been removed 
________.     NC 

 

BCE’s Score:  __________ 

City of Durham’s Score:  __________  

 

Scoring Notes:   
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(1) A passing score shall be 14 out of 15;  

(2) If any item within a section is deemed NC, no points shall be awarded for that 
section; 

(3) If a BCE awards a score of anything less than 15 and submits an as-built and 
construction certification to the City anyway, the City will reject the entire submittal. 
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General Certification Assessment Checklist 
for 

Closed Sand Filters 
 

Date of Certification Assessment:  ____________________ 

Assessing and Certifying PE:  _______________________________  Seal: 

BCE #:  __________ 

BMP Facility Name:  ___________________________________________ 

Access Address:  _________________________________________________________ 

PIN/s of Parcel/s Where the Facility is Sited:  ______________________________ 

BMP and Access Easement Information: 

DB ________ PG ________ PB ________ PG ________ 

 
CHECKLIST 

 
CDs: Approved Construction Drawings 
NC: Non-compliant with the Approved CDs and/or City of Durham Requirements and Policies.  Note: 

An “NC” should only be circled if the element in question is non-compliant.  
Y: Yes 
N: No 
N/A: Not Applicable.  If an element is not applicable, please write “N/A” next to the element. 
 

I.  Drainage Area -- 2 Points 

• The drainage area to the facility is less than 5 acres and is, characteristically, 90% 
impervious or greater ________.     NC 

• The drainage area to the facility is completely stabilized, and no excess sediment is 
discharging into the sediment chamber or sand filter ________.     NC 

 

II.  Easements and Accessibility -- 2 Points 

• The constructed BMP facility is located entirely in a recorded BMP easement 
________.     NC 

• The constructed access way is located entirely in a 20-ft wide recorded access 
easement ________.     NC 

• Unobstructed maintenance vehicle access from a nearby public or private right-of-
way (i.e., road, parking lot, etc.) has been provided to the control structure and all 
inlets ________.     NC 
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• At its narrowest point, the access width is ________.     NC 

• At its steepest point, the centerline grade of the access is ________.     NC 

• At its steepest pitch, the pitch or cross-slope of the access is ________.     NC 

• Unless it has been surfaced with gravel, asphalt, concrete, etc., 85% of the access way 
has achieved a healthy stand of grass, and all remaining areas have been seeded and 
mulched ________.     NC 

• Access into the control structure and the sediment and sand chambers has been 
provided in accordance with the CDs _________.     NC 

 

III.  Control Structure and Principal Spillway Pipe -- 2 Points 

• The control structure is reinforced concrete ________.     NC 

• The dimensions of the structure are ________.     NC 

• The structure and all appurtenant devices appear to be sound ________.     NC  

• The structure is free of debris or obstructions ________.     NC 

• The foundational support for, and the backfill around, the structure have been placed 
in accordance with the CDs ________.     NC 

• All orifices, siphons, ports, and weirs were installed in accordance with the CDs 
________.     NC 

• The PSP is reinforced concrete ________.     NC 

• The diameter of the PSP is ________.     NC 

• Based on a visual inspection, it appears that the joints of the PSP were “homed” 
reasonably well, and it appears that no joints are leaking ________.     NC 

 

IV.  Sediment Chamber -- 3 Points 

• The sediment chamber minimum size has been installed in accordance with the CDs 
________.     NC 

• A minimum depth of 3 feet has been provided in the sediment chamber  
________.     NC 

• The ports and weirs that drain the sediment chamber into the sand chamber have been 
installed in accordance with the CDs ________.     NC 

• Any flow splitters or bypass systems have been constructed in accordance with the 
approved CDs ________.     NC 

• The foundational support for, and the backfill around, the structure have been placed 
in accordance with the CDs ________.     NC 
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• All accumulated sediment and other debris in the sediment chamber have been 
removed ________.     NC 

 

V.  Sand Chamber -- 5 Points 

• The sand chamber minimum size has been installed in accordance with the approved 
CDs ________.     NC 

• The sand chamber has been constructed such that the maximum head above the sand 
layer is in accordance with the approved CDs ________.     NC 

• The foundational support for, and the backfill around, the structure have been placed 
in accordance with the CDs ________.     NC 

• The required filter media mix, including the minimum mix depth, has been installed 
in accordance with the approved CDs, and there is no sediment in the sand filter 
media ________.     NC 

• The underdrain system has been installed in accordance with the approved CDs 
________.     NC 

• Any flow splitters or bypass systems have been constructed in accordance with the 
approved CDs ________.     NC 

• Even flow distribution into the sand chamber has been provided in accordance with 
the CDs and is not creating scour in the sand chamber ________.     NC 

• The bottom of the structure is located at least one foot above the seasonal high water 
table ________.     NC 

• The filter has been observed by the certifying engineer to drawdown the runoff from 
the first inch of rainfall in a manner consistent with that specified in the approved 
CDs ________.     NC 

 

VI.  Outfall Structure and Outfall Area -- 1 Points 

• The outfall structure is a concrete endwall (w/ wingwalls if required)  
________.      NC 

• Appropriate fall protection has been provided across the top of the structure 
________.     NC 

• A stilling basin (plunge pool) has been provided in accordance with the CDs 
________.     NC 

• The outfall area appears stable, and all accumulated silt and debris has been removed 

________.     NC 

 

  

H-84



 

8.6-28 
 

BCE’s Score:  __________ 

City of Durham’s Score:  __________  

 

Scoring Notes:   

(1) A passing score shall be 14 out of 15;  

(2) If any item within a section is deemed NC, no points shall be awarded for that 
section; 

(3) If a BCE awards a score of anything less than 15 and submits an as-built and 
construction certification to the City anyway, the City will reject the entire submittal. 
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General Certification Assessment Checklist 
for 

Underground Detention Systems 
 

Date of Certification Assessment:  ____________________ 

Assessing and Certifying PE:  _______________________________  Seal: 

BCE #:  __________ 

BMP Facility Name:  ___________________________________________ 

Access Address:  _________________________________________________________ 

PIN/s of Parcel/s Where the Facility is Sited:  ______________________________ 

BMP and Access Easement Information: 

DB ________ PG ________ PB ________ PG ________ 

 
CHECKLIST 

 
CDs: Approved Construction Drawings 
NC: Non-compliant with the Approved CDs and/or City of Durham Requirements and Policies.  Note: 

An “NC” should only be circled if the element in question is non-compliant.  
Y: Yes 
N: No 
N/A: Not Applicable.  If an element is not applicable, please write “N/A” next to the element. 
 

I.  Easements -- 1 Point 

• The constructed BMP facility is located entirely in a recorded BMP easement 
________.     NC 

• The constructed access way is located entirely in a 20-ft wide recorded access 
easement ________.     NC 

 

II.  Accessibility -- 2 Points 

• Unobstructed maintenance vehicle access from a nearby public or private right-of-
way (i.e., road, parking lot, etc.) has been provided to the control structure and all 
inlets ________.     NC 

• At its narrowest point, the access width is ________.     NC 

• At its steepest point, the centerline grade of the access is ________.     NC 

• At its steepest pitch, the pitch or cross-slope of the access is ________.     NC 
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• Unless it has been surfaced with gravel, asphalt, concrete, etc., 85% of the access way 
has achieved a healthy stand of grass, and all remaining areas have been seeded and 
mulched ________.     NC 

• Manhole access has been provided at the four corners of the system.  All access 
manholes are reinforced concrete manholes conforming to the CDs ________.     NC 

• Traffic bearing cleanouts have been provided at 100-foot intervals, with a minimum 
of two provided in each pipe run.  Manhole access structures may be counted as 
cleanouts ________.     NC 

• A Bilco®-type door (or approved equivalent) has been placed at the inlets and at the 
control structure for the underground detention system.  Access points that occur in 
areas subject to vehicular traffic are of the traffic bearing type _________.     NC 

 

III.  Control Structure and Principal Spillway Pipe -- 5 Points 

• The control structure is reinforced concrete ________.     NC 

• The dimensions of the structure are ________.     NC 

• The structure and all appurtenant devices appear to be sound ________.     NC  

• The structure is free of debris or obstructions ________.     NC 

• The foundational support for, and the backfill around, the structure have been placed 
in accordance with the CDs ________.     NC 

• All orifices, siphons, ports, and weirs were installed in accordance with the CDs 
________.     NC 

• A surface or sub-surface bypass has been installed to safely convey the 100-year, 24-
hour post-development storm event or the maximum storm in accordance with the 
CDs ________.     NC 

• The PSP is reinforced concrete ________.     NC 

• The diameter of the PSP is ________.     NC 

• Based on a visual inspection, it appears that the joints of the PSP were “homed” 
reasonably well, and it appears that no joints are leaking ________.     NC 

 

IV.  Underground Storage Chambers/Pipes – 6 Points 

• The correct size, linear footage, and materials for the system have been installed in 
accordance with the CDs ________.     NC 

• Spacing of the storage pipes was installed to manufacturer specifications and in 
accordance with the CDs ________.     NC 

• The foundational supports for, and the backfill around, the storage structures have 
been placed in accordance with the CDs (Note:  The backfill material placed around 
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HDPE, CMP, and aluminum storage pipes has been certified by a registered NCPE 
with geotechnical engineering expertise) ________.     NC 

• All inlet pipes have been installed in accordance with the CDs ________.     NC 

• The system remains water tight for the maximum hydrostatic pressure, calculated at 
the inlet to the underground detention system, generated during the 10-year storm 
________.     NC 

• A surface or sub-surface bypass has been installed to safely convey the 100-year, 24-
hour post-development storm event or the maximum storm in accordance with the 
CDs ________.     NC 

• All accumulated sediment and other debris in the system has been removed 
________.     NC 

 

V.  Outlet and Outfall -- 1 Point 

• The outfall structure is a concrete endwall (w/ wingwalls if required)  
________.      NC 

• Appropriate fall protection has been provided across the top of the structure 
________.     NC 

• A level spreader-vegetated filter strip and/or a stilling basin (plunge pool) has been 
provided in accordance with the CDs ________.     NC 

• The outfall area appears stable, and all accumulated silt and debris has been removed 
________.     NC 

 

BCE’s Score:  __________ 

City of Durham’s Score:  __________  

 

Scoring Notes:   

(1) A passing score shall be 14 out of 15;  

(2) If any item within a section is deemed NC, no points shall be awarded for that 
section; 

(3) If a BCE awards a score of anything less than 15 and submits an as-built and 
construction certification to the City anyway, the City will reject the entire submittal. 
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General Certification Assessment Checklist 
for 

Bioretention Areas 
 

Date of Certification Assessment:  ____________________ 

Assessing and Certifying PE:  _______________________________  Seal: 

BCE #:  __________ 

BMP Facility Name:  ___________________________________________ 

Access Address:  _________________________________________________________ 

PIN/s of Parcel/s Where the Facility is Sited:  ______________________________ 

BMP and Access Easement Information: 

DB ________ PG ________ PB ________ PG ________ 

 
CHECKLIST 

 
CDs: Approved Construction Drawings 
NC: Non-compliant with the Approved CDs and/or City of Durham Requirements and Policies.  Note: 

An “NC” should only be circled if the element in question is non-compliant.  
Y: Yes 
N: No 
N/A: Not Applicable.  If an element is not applicable, please write “N/A” next to the element. 
 

I.  Drainage Area -- 2 Points 

• The drainage area to the facility is less than 5 acres and is, characteristically, 90% 
impervious or greater __________.     NC 

• The drainage area to the facility is completely stabilized, and no excess sediment is 
discharging into the sediment chamber or sand filter _________.     NC 

 

II.  Easements and Accessibility -- 1 Point 

• The constructed BMP facility is located entirely in a recorded BMP easement 
________.     NC 

• The constructed access way is located entirely in a 20-ft wide recorded access 
easement ________.     NC 

• Unobstructed maintenance vehicle access from a nearby public or private right-of-
way (i.e., road, parking lot, etc.) has been provided to the control structure and all 
inlets ________.     NC 

• At its narrowest point, the access width is ________.     NC 
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• At its steepest point, the centerline grade of the access is ________.     NC 

• At its steepest pitch, the pitch or cross-slope of the access is ________.     NC 

• Unless it has been surfaced with gravel, asphalt, concrete, etc., 85% of the access way 
has achieved a healthy stand of grass, and all remaining areas have been seeded and 
mulched ________.     NC 

• An access hatch and steps down the inside of the riser/control structure have been 
provided in accordance with the CDs _________.     NC 

 

III.  Dam Embankment -- 2 Points 

• The narrowest top of dam width is ________.     NC 

• The steepest slope on the upstream face of the dam is ________.     NC 

• The steepest slope on the downstream face of the dam is ________.     NC 

• Based on manual rod probings of the dam, particularly in the zones over and around 
the principal spillway pipe, the dam appears to have been well compacted  
________.     NC 

• The dam and dam foundation, groin, toe, and abutment areas are completely free of 
trees, landscaping, and other woody growth ________.     NC 

• The dam has been fine graded and is free of ruts, erosion, etc. ________.     NC 

• 85% of the dam embankment and dam foundation, groin, toe, and abutment areas 
have achieved a healthy stand of grass, and all areas that have not achieved a healthy 
stand of grass have been seeded and mulched.  The dam is not overgrown and there is 
no undesirable vegetation ________.     NC 

• No evidence of seepage was noted on the downstream face of the dam  
________.     NC 

 

IV.  Emergency Spillway -- 1 Points 

• The narrowest width of the control section (CS) is ________.     NC 

• The side slopes of the CS are [Left] ________ and [Right] ________.     NC 

• The size, shape, and alignment of the exit channel are in accordance with the CDs 
________.     NC 

• Armoring has been installed in accordance with the CDs ________.     NC 

• The spillway has been fine graded and is free of ruts, erosion, etc. ________.     NC 

• Excluding the hard-surfaced armored area, 85% of the spillway has achieved a 
healthy stand of grass, and all remaining areas have been seeded and mulched.  The 
spillway is not overgrown and there is no undesirable vegetation ________.     NC 
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V.  Riser/Control Structure and Principal Spillway Pipe -- 2 Points 

• The riser/control structure is reinforced concrete ________.     NC 

• The diameter or opening dimensions of the riser/control structure is/are  
________.     NC 

• A top, peak-roofed trashrack has been provided and bolted down to the riser 
________.     NC 

• The riser/control structure and all appurtenant devices appear to be sound  
________.     NC  

• The riser/control structure is free of debris or obstructions ________.     NC 

• For precast structures, the barrel sections were installed with gasketted joints, and 
adjacent riser barrel sections have been bolted together with steel strapping 
________.     NC 

• All orifices, siphons, ports, and weirs were installed in accordance with the CDs 
________.     NC 

• The anti-floatation ballast has been provided in accordance with the CDs 
__________.     NC 

• A placed concrete invert to the invert out of the principal spillway pipe (PSP) has 
been provided ________.     NC 

• The PSP is reinforced concrete ________.     NC 

• The diameter of the PSP is ________.     NC 

• Based on a visual inspection, it appears that the joints of the PSP were “homed” 
reasonably well, and it appears that no joints are leaking ________.     NC 

 

VI.  Inlet/Flow Distribution Area -- 2 Points 

• Pre-treatment (sediment basin + turf filter strip, or something equivalent) has been 
provided at each inlet in accordance with the CDs ________.     NC 

• All accumulated sediment and other debris in the pre-treatment areas has been 
removed ________.     NC 

• Any flow splitters or bypass systems have been constructed in accordance with the 
approved CDs ________.     NC 

• The maximum inflow velocity into the bioretention cell is no greater than one foot per 
second __________.     NC 

• The flow into the bioretention cell is evenly distributed across the cell in accordance 
with the CDs and there is no scour within the bioretention cell ________.     NC 

• All inlet pipes have been installed with appropriate end-treatments in accordance with 
the approved CDs ________.     NC 

H-92



 

8.6-36 
 

 

VII.  Bioretention Cell -- 4 Points 

• The maximum allowable head, HM, above the mulch layer at VWQ (e.g., during the 
one-inch event) is less than or equal to 9 inches and is in accordance with the CDs 
________.     NC 

• The required filter media mix, including the mulch layer, has been installed in 
accordance with the CDs, and there is no sediment in the bioretention cell ________.     
NC 

• For bioretention areas with an internal water storage (IWS) zone shown on the CDs: 
 The depth of the IWS zone is between 12- and 18-inches above the gravel 

layer surrounding the underdrains ________.     NC 
 A low-level release outlet has been provided in accordance with the CDs 

________.     NC 
 If a low-level release has not been provided for the facility, the bioretention 

area has been excavated to an additional depth to accommodate the IWS and 
maintain full storage availability within the top 30” of the bioretention soil 
mix ________.     NC 

• The surface area of the bioretention cell is in accordance with the approved CDs 
________.     NC 

• The required bioretention soil mix, including the minimum mix depths, has been 
installed in accordance with the approved CDs, and there is no sediment in the 
bioretention soil mix ________.     NC 

• The underdrain system has been installed in accordance with the approved CDs 
________.     NC 

• All side slopes leading to the bioretention cell are no steeper than 3:1  
________.     NC 

• Any flow splitters or bypass systems have been constructed in accordance with the 
approved CDs ________.     NC 

• Even flow distribution into the bioretention cell has been provided in accordance with 
the CDs and is not creating scour in the bioretention cell ________.     NC 

• The bottom of the lowest part of the underdrain system is located at least two feet 
above the seasonal high water table ________.     NC 

• 85% of the plantings specified in the approved CDs are thriving ________.     NC 

• The bioretention cell has been observed by the certifying engineer to drawdown the 
runoff from the first inch of rainfall in a manner consistent with that specified in the 
approved CDs ________.     NC 
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VIII.  Outfall Structure and Outfall Area -- 1 Point 

• The control structure has been installed in accordance with the CDs ________.      NC 

• The outfall structure is a concrete endwall (w/ wingwalls if required)  
________.      NC 

• Appropriate fall protection has been provided across the top of the structure 
________.     NC 

• A stilling basin (plunge pool) has been provided in accordance with the CDs 
________.     NC 

• The outfall area appears stable, and all accumulated silt and debris has been removed 
________.     NC 

 

BCE’s Score:  __________ 

City of Durham’s Score:  __________  

 

Scoring Notes:   

(1) A passing score shall be 14 out of 15;  

(2) If any item within a section is deemed NC, no points shall be awarded for that 
section; 

(3) If a BCE awards a score of anything less than 15 and submits an as-built and 
construction certification to the City anyway, the City will reject the entire submittal. 
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General Certification Assessment Checklist 
for 

Level Spreader-Vegetated Filter Strip Systems 
 

Date of Certification Assessment:  ____________________ 

Assessing and Certifying PE:  _______________________________  Seal: 

BCE #:  __________ 

BMP Facility Name:  ___________________________________________ 

Access Address:  _________________________________________________________ 

PIN/s of Parcel/s Where the Facility is Sited:  ______________________________ 

BMP and Access Easement Information: 

DB ________ PG ________ PB ________ PG ________ 

 
CHECKLIST 

 
CDs: Approved Construction Drawings 
NC: Non-compliant with the Approved CDs and/or City of Durham Requirements and Policies.  Note: 

An “NC” should only be circled if the element in question is non-compliant.  
Y: Yes 
N: No 
N/A: Not Applicable.  If an element is not applicable, please write “N/A” next to the element. 
 

I.  Drainage Area -- 2 Points 

• The drainage area to the facility is as indicated in the CDs ________.     NC 

• The drainage area to the facility is 100% stabilized ________.     NC 

 

II.  Easements and Accessibility -- 1 Point 

• The constructed BMP, including the Vegetated Filter Strip, is located entirely in a 
recorded BMP easement ________.     NC 

• The constructed access way is located entirely in a 20-ft wide recorded access 
easement ________.     NC 

• At its narrowest point, the access width is ________.     NC 

• At its steepest point, the centerline grade of the access is ________.     NC 

• At its steepest pitch, the pitch or cross-slope of the access is ________.     NC 
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• Unless it has been surfaced with gravel, asphalt, concrete, etc., 85% of the access way 
has achieved a healthy stand of grass, and all remaining areas have been seeded and 
mulched ________.     NC 

 

III.  Flow Splitter -- 2 Points 

• The flow splitter (FS) structure is reinforced concrete ________.     NC 

• The FS diameter or opening dimensions is/are ________.     NC 

• The FS appears to be sound ________.     NC  

• All orifices, ports, pipes, and weirs have been installed in accordance with the CDs 
________.     NC 

• The FS is free of debris or obstructions ________.     NC 

• If a high-flow bypass has been provided, such flows are discharged into a stilling 
basin/plunge pool prior to entering the bypass channel ________.     NC 

 

IV.  Forebay -- 2 Points 

• A forebay, with an armored spillway to the blind channel-linear wetland, has been 
installed in accordance with the CDs ________.     NC 

• All accumulated sediment and other debris in the forebay have been removed 
________.     NC 

 

V.  Blind Channel-Linear Wetland -- 2 Points 

• The size, shape, and depth variations of the blind channel-linear wetland (BC-LW) 
are in accordance with the CDs ________.     NC 

• The width (e.g., the dimension perpendicular to the direction of flow from the BC-
LW) is a minimum of 10 ft ________.     NC   

• 85% of the wetland/wet meadow plantings proposed in the BC-LW are thriving 
________.     NC 

• All accumulated sediment and other debris in the BC-LW have been removed 
________.     NC 

 

VI.  Level Spreader Lip -- 2 Points 

• The level spreader lip (LSL) is reinforced concrete ________.     NC 

• The LSL is of the correct length ________.     NC 

• The LSL structure/leveler plate is level, and there are no locations where concentrated 
flows are discharging across the crest of the structure ________.     NC 
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• The ends of the LSL have been contoured, with appropriate reinforcement, into the 
existing topography, and flows are not exiting the BC-LW around the ends of the 
LSL ________.     NC 

• A minimum 3-ft width of a 3-inch layer of washed #57 stone has been installed 
immediately downstream of the LSL, and the surface elevation of this stone layer is 
approximately 2 inches below the crest of the LSL ________.     NC 

 

VII.  Vegetated Filter Strip (VFS) -- 3 Points 

• The length, width, grade, cross-slope, and vegetation for each component of the VFS 
are in accordance with the CDs ________.     NC 

• Flow across the VFS is even, and sheet flow is sustained throughout the length of the 
VFS ________.     NC 

• For an engineered filter strip (EFS), the entire EFS was covered with a 6-inch layer of 
topsoil prior to the installation of sod ________.     NC 

• For an EFS, the sod installed was grown in a non-clayey environment  
________.     NC   

• For an EFS, 100% of the EFS and all slopes draining to the EFS have achieved a 
healthy stand of turf grass ________.     NC 

• Velocities across the VFS are not causing erosion either within or downstream of the 
VFS ________.     NC 

• For riparian buffers, the vegetation in the VFS was not disturbed during LS 
construction, unless such disturbance was approved specifically in the site plan and 
CDs ________.     NC 

• For riparian restoration projects, 100% of the 20-ft wide EFS has achieved a healthy 
stand of turf grass, and 85% of the vegetation planted in the 50-ft riparian restoration 
zone is thriving ________.     NC 

 

VIII.  Bypass Channel -- 2 Points 

• Bypass flows are being directed into a natural draw that can handle flows up to the 
10-yr storm event without causing erosion.  The “draw”  has been observed by the 
certifying engineer to convey bypass flows without eroding and in a manner 
consistent with that proposed in the CDs ________.     NC 

• Bypass flows are being directed into a reinforced bypass conveyance (either a channel 
or a pipe) that conveys bypass flows up to the 10-yr storm event without causing 
erosion, the bypass conveyance connects to the stream obliquely, and all approvals 
for the conveyance and stream connection have been obtained from NCDWQ and the 
US Army Corps of Engineers, as appropriate (Note:  Copies of these approvals are 
attached to this Checklist) ________.     NC 
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BCE’s Score:  __________ 

City of Durham’s Score:  __________  

 

Scoring Notes: 

(1) A passing score shall be 14 out of 15;  

(2) If any item within a section is deemed NC, no points shall be awarded for that 
section; 

(3) If a BCE awards a score of anything less than 15 and submits an as-built and 
construction certification to the City anyway, the City will reject the entire submittal. 
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General Certification Assessment Checklist 
for 

Vegetated Water Quality Swales 
 

Date of Certification Assessment:  ____________________ 

Assessing and Certifying PE:  _______________________________  Seal: 

BCE #:  __________ 

BMP Facility Name:  ___________________________________________ 

Access Address:  _________________________________________________________ 

PIN/s of Parcel/s Where the Facility is Sited:  ______________________________ 

BMP and Access Easement Information: 

DB ________ PG ________ PB ________ PG ________ 

 
CHECKLIST 

 
CDs: Approved Construction Drawings 
NC: Non-compliant with the Approved CDs and/or City of Durham Requirements and Policies.  Note: 

An “NC” should only be circled if the element in question is non-compliant.  
Y: Yes 
N: No 
N/A: Not Applicable.  If an element is not applicable, please write “N/A” next to the element. 
 

I.  Drainage Area – 1 Point 

• The drainage area to the facility is as indicated in the CDs ________. 

• 85% of the drainage area to the facility is completely stabilized, and no excess 
sediment is discharging into the facility _________.     NC 

 

II.  Easements and Accessibility – 1 Point 

• The constructed BMP facility is located entirely in a recorded BMP easement 
________.     NC 

• 100% of the swale is accessible from the right of way or from a parking lot 
________.     NC 

 
III.  Inlets to Swale -- 1 Point 

• All inlets have end-treatments in accordance with the CDs  _______.     NC 
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• Riprap stilling basins have been installed at the inlets in accordance with the CDs 
________.     NC 

• All accumulated sediment and other debris in the stilling basins have been removed 
________.     NC 

 

IV.  Grass Swale – 12 Points 

• The swale length, width, shape, and side slopes are in accordance with the CDs 
________.     NC 

• The maximum longitudinal slope is in accordance with the CDs and is less than or 
equal to 5% ________.     NC 

• There are no visible signs of erosion, either in or downstream of the swale  
________.     NC 

• All accumulated sediment and other debris in the swale have been removed 

________.     NC 

• 85% of the swale vegetation is well established, is of the type specified in the CDs, 
and all un-vegetated areas have been seeded, mulched, and matted ________.     NC 

• The check dams (if any) have been constructed in accordance with the CDs 
________.     NC 

 

BCE’s Score:  __________ 

City of Durham’s Score:  __________  

 

Scoring Notes: 

(1) A passing score shall be 14 out of 15;  

(2) If any item within a section is deemed NC, no points shall be awarded for that 
section; 

(3) If a BCE awards a score of anything less than 15 and submits an as-built and 
construction certification to the City anyway, the City will reject the entire submittal. 
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General Certification Assessment Checklist 
for 

Rainwater Harvesting Systems 
 

Date of Certification Assessment:  ____________________ 

Assessing and Certifying PE:  _______________________________  Seal: 

BCE #:  __________ 

BMP Facility Name:  ___________________________________________ 

Access Address:  _________________________________________________________ 

PIN/s of Parcel/s Where the Facility is Sited:  ______________________________ 

BMP and Access Easement Information: 

DB ________ PG ________ PB ________ PG ________ 

 
CHECKLIST 

 
CDs: Approved Construction Drawings 
NC: Non-compliant with the Approved CDs and/or City of Durham Requirements and Policies.  Note: 

An “NC” should only be circled if the element in question is non-compliant.  
Y: Yes 
N: No 
N/A: Not Applicable.  If an element is not applicable, please write “N/A” next to the element. 
 

I.  Drainage Area – 1 Point 

• The drainage area to the facility is stable and is as indicated in the CDs ________. 
 

II.  Easements – 2 Points 

• The constructed Rainwater Harvesting System (RHS) tanks are located entirely in a 
recorded BMP easement ________.     NC 

• For dedicated uses that involve the irrigation of landscaped or natural areas or other 
stormwater BMPs, the distribution system to said uses are located entirely in a 
recorded BMP easement ________.     NC 

 

III.  Access – 1 Point 

• Suitable operation and maintenance access as well as structural replacement access 
has been provided for the RHS tanks and the distribution systems as indicated in the 
CDs ________.    NC  
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IV.  RHS Tanks -- 3 Points 

• The size, material, and location of the tanks are in accordance with the CDs 
________.     NC 

• The initial inflow system (that which directly conveys rainfall runoff to the storage 
tanks) includes a heavy-gage debris screen, with a reinforced mosquito screen below 
it, to screen out trash, debris, and grit as well as to mitigate against the entry of 
mosquitoes into the storage tanks ________.     NC 

• The storage tanks include an overflow system that allows inflow volumes in excess of 
system capacity to discharge, non-erosively, into a grassed or natural area, a 
downstream BMP, or a downstream storm system that drains to a BMP, and the 
overflow mechanism is fitted with a reinforced mosquito screen ________.     NC 

• A winter shut-down low-flow relief drain has been provided in accordance with the 
CDs ________.     NC 

• Access to the inside of the tanks has been provided in accordance with the CDs 
________.     NC 

 
V.  Distribution Systems -- 3 Points 

• The distribution systems, which include all pumps, pipes, and electrical components 
have been installed in accordance with the CDs ________.     NC 

 
VI.  Clear and Dedicated Uses -- 5 Points 

• The RHS delivers harvested rainwater to the “clear and dedicated uses” as specified 
in the Site Plans and the CDs ________.     NC 

 

BCE’s Score:  __________ 

City of Durham’s Score:  __________  

 

Scoring Notes: 

(1) A passing score shall be 14 out of 15;  

(2) If any item within a section is deemed NC, no points shall be awarded for that 
section;  

(3) If a BCE awards a score of anything less than 15 and submits an as-built and 
construction certification to the City anyway, the City will reject the entire submittal. 
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Please return to: [Insert Permittee’s mailing address] 
 

STATE OF NORTH CAROLINA                                STORMWATER FACILITY AGREEMENT  

COUNTY OF DURHAM                                     AND COVENANTS (Residential Version)  

                                                                                                                   

 

THIS AGREEMENT ("Agreement") is made among ________________________________________ 

("Permittee"), ___________________________________________________________________ (“Association”), and 

the City of Durham, a North Carolina municipal corporation ("City") and is effective on the date of its recordation in the 

Durham County Register of Deeds. 

 

1. Background and Definitions 

 

a. Scope; Purpose.  Permittee owns and is developing real property (the “Property”) that, upon completion 

of development, will contain one or more constructed stormwater improvements (the "Facility/ies") to control 

stormwater runoff and pollution from the Property.   After construction, Permittee will transfer portions of the Property, 

including the Facility/ies, to the Association, which will be responsible for perpetual maintenance, annual inspection, 

repair, reporting to the City, and reconstruction of the Facility/ies.  This Agreement sets forth Permittee’s obligations to 

construct the Facility/ies in accordance with the obligations of this Agreement and other City Requirements, inspect and 

certify the Facility/ies, pay certain monies toward the replacement of the Facility/ies, and establish the Association and 

its obligations, through legally binding covenants.  This Agreement also sets forth the responsibilities of the Association 

with regard to the Facility/ies.  This Agreement is appurtenant to and runs with the Property, described in Section 1(b) 

below.  The purpose of this Agreement is to ensure construction of the Facility/ies per City Requirements, to ensure the 

perpetual inspection, maintenance, repair, and reconstruction of the Facility/ies by Lot Owners within the Property, and 

to allow the City in its discretion to enforce these requirements, if necessary, for the benefit of the Lot Owners 

collectively, and the public at large.   

 

b. Property to which this Agreement Attaches.  The Property is that property shown on the plat entitled 

___________________________________________________________ and recorded at Plat Book ______, Page 

_______, Lots_________(instructions to staff – after the word “lots” indicate either “all” or identify by number the 

specific Lots subject to this Agreement.), Durham County Register of Deeds.  It is generally located _______ and 

________ of the intersection of ___________________ and ________________________ and is commonly known 

as ________________________ _________________________________________.  It is part or all of the property 

acquired by Permittee in deeds recorded in Deed Book _______, Page _______, Durham County Register of Deeds.  

The Facility/ies that must be constructed, certified, maintained, inspected annually, repaired, and reconstructed pursuant 

to this Agreement are located on the following lots on the above described plat and are of the following approximate size 

and type (SW staff: describe below each Facility by its general type such as “wet detention facility” or “wetlands”, the 

projected approximate size for each, and identify the lot on the above-described plat where each Facility will be 
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located): 

i.  

 

ii.  

 

iii.  

 

c. Background.  This Agreement is intended to comply with City ordinances and policies that implement 

State and Federal laws  that require that development contain stormwater facilities to control runoff and pollution and 

that such facilities be perpetually maintained and reconstructed.    

d.  Relationship to Ordinances, Policies, and Guidelines.  This Agreement supplements other City 

Requirements.  If this Agreement and such City Requirements conflict, the stricter requirements shall control. 

 e. Definitions.  The terms in this Agreement have the following definitions:   

“Association” and “HOA” (the terms being used interchangeably) means the association that has executed this 

Agreement that was formed by Permittee in compliance with statutory requirements (which may include the North 

Carolina Nonprofit Corporation Act, NCGS Chapter 55A, and the North Carolina Planned Community Act, NCGS 

Chapter 47F and successor statutes) for the purpose of owning and maintaining real property and improvements thereon 

intended for the common benefit of - Lot Owners within the Property-.  In the absence of the Association, for whatever 

reason, the Lot Owners, collectively, shall be considered the Association and shall be responsible for the Association’s 

obligations under this Agreement.  The “Association” may also include additional associations or lot owners not shown 

on the Property where such associations or owners have joined, or have purchased subject to, the obligations of the 

Association in this Agreement. 

"City Manager" means the Durham City Manager or a Deputy City Manager to whom authority to execute 

contracts has been delegated. 

“City Fund” means “Stormwater Facility Replacement Fund” as defined below. 

 “City Requirements” means the legal obligations and standards set forth in City ordinances, and written City and 

Public Works policies, guidelines, manuals, protocols, standards, and/or handbooks, as such may be amended from time 

to time. 

"Director” means the City's Director of Public Works or the Director of a successor department to the 

Department of Public Works and any Person to whom the Director’s duties have been delegated pursuant to City 

Requirements.  

"Facility/ies" means one or more stormwater control device(s) and/or areas that are created for the purpose of 

detaining and/or treating stormwater.  Such facilities may include but are not limited to dry detention areas, wet 

detention ponds, wetlands, level spreaders and all associated constructed and natural features that allow such devices or 

areas to function as intended.     

“Lot” means a lot within the Property, whether developed or undeveloped. 

“Lot Owner” means the legal owner of any fee simple interest in a Lot. 

“Permittee” means the party that owns the Property at the time of recordation and that executes this Agreement 

and successors in interest who take all or a portion of the Property.  The term does not include any Person that has only a 

beneficial interest in the Property.  The term also does not include a Person who owns one Lot zoned for single family 

use where such owner does not own other lots. 

"Person" includes but is not limited to natural persons, business trusts, joint ventures, governments, 

governmental subdivisions, governmental agencies, firms, corporations, limited liability companies, associations, 

partnerships, and other legal entities. 

"Property" is the land described in Section 1(b) above which is owned by the Permittee and which will be served 

by the Facility/ies described herein. 

"Site" means a Lot or parcel within the Property which contains at least one Facility.  Where there are multiple 

Facilities, there shall be multiple Sites. 

“Stormwater Facility Replacement Fund” (also “City Fund”) is the fund established by the City under ordinance 

to receive payments from various permittees for future use in the construction, repair, and reconstruction of facilities for 

which payment into the fund has been made, or for replacement facilities that mitigate the burden on or need for such 
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original facilities.   

"Transfer" includes sell, convey, assign or alienate all or a portion of an interest in property.   

 

2. Permittee’s Obligations to Create HOA; Record Documents and Covenants; Provide Certification; and 

Make Fund Payment Prior to Transferring Interest in, or Selling any Lots.   

 

a. Incorporation of Association; Recording Documents and Covenants. Permittee shall incorporate an 

Association consisting of all Lot Owners in the Property which Association shall be charged with maintaining and 

repairing common areas within the Property, of which the Facility/ies shall be a part.  Permittee shall create covenants 

for the Association which comply with this Agreement and which include Exhibit A to this Agreement, the Mandatory 

Covenant Requirements Regarding Stormwater Facilities.  At the same time as the final plat for the Property is filed in 

the Office of the Register of Deeds for Durham County, and before Transfers of any interest in or Lots within the 

Property, Permittee shall take the following actions and complete the following additional filings in the Register of 

Deeds for Durham County, in the order indicated below: 

i. Finalize this Agreement by inserting the appropriate plat book and page references for the just-recorded 

plat for the Property in Section 1(b) above and adding any other missing entries or information; 

ii. Record this Agreement, properly  executed by all Parties so as to bind the Permittee, the Association, 

and the Property; 

iii. Finalize the covenants for the Property  by inserting the plat book and page numbers for the Property, 

the deed book and page numbers for this Agreement, and necessary language to incorporate Exhibit A 

of this Agreement into the Covenants; 

iv. Record the properly executed Covenants for the Property. 

 

b. Delivery of Recorded Documents and Attorney Certification.  Within 5 working days of completing the 

steps described in 2(a) above, and prior to Transferring any interest in the Property, including but not limited to the sale 

of any Lot, and prior to applying for and receiving any building permits for any Lot, Permittee shall deliver to the City’s 

Stormwater Services Division an attorney’s certification, as described below, and copies of the properly executed and 

recorded documents described in (a) above – i.e., the recorded plat, the recorded Agreement, and the recorded covenants 

for the Property.    The attorney certification shall be from an attorney licensed to practice law in the State of North 

Carolina, in form and substance acceptable to the City that certifies to the following:  

i. That the Association was properly formed and incorporated in North Carolina in accordance with law; 

ii. That this Agreement and the  Covenants for the Property have been executed by all legally necessary 

parties, in a legally binding manner, and are binding on the parties and the Property; 

iii. That the Agreement contains necessary references to the recorded plat for the Property, and that the 

Covenants for the Property contain necessary references to the recorded plat and the recorded 

Agreement, and incorporate Exhibit A of this Agreement;  

iv. That recordation of instruments described above occurred in the following order – plat, then Agreement, 

then Covenants; 

v. that the Covenants for the Property  require membership for each Lot within the Property (except 

commonly owned Lots which may be excepted)  and a rational allocation  of the cost of maintenance, 

repair, and reconstruction of the Facility/ies amongst all such member Lots exists;  

vi. that the mandatory dues amounts for the two stormwater funds have been included in the Covenants;  

vii. that the Covenants provide a process for assessing the Lot Owners for delinquent payments and for 

additional payments for stormwater costs and enforcing such assessments and that the City is named as 

a third party with the right to enforce such assessments in lieu of the Association if necessary.   

 

c. Payment to Stormwater Facility Replacement Fund.  At the time of delivery of the recorded documents 

and certification, Permittee shall pay the estimated Stormwater Facility Replacement Fund payment, prescribed by City 

Requirements, which shall equal 25% of the estimated cost of constructing the Facility/ies, calculated in accordance with 

City Requirements.  This payment is not intended as a substitute for security that ensures the construction of the 

Facility/ies, which security may be required at such point in the development process as is specified in City 
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Requirements.  Per City Requirements, Permittee may be required to supplement the payment into the Fund Payment 

upon completion of the Facility/ies, or may be refunded a portion of such payment. 

 

d. Payment of Permit Fee(s).  At the time of delivery of the recorded documents and certification, 

Permittee shall pay the Stormwater Permit Fee for each of the Facility/ies, as prescribed by City Requirements. 
 

3. Permittee’s Obligations with Regard to Construction of Facility/ies; Denial of Permits in the Event of 

Noncompliance.   

 

 a. Construction, Inspection, Certification, and Submission of As-Built Construction Drawings.  Permittee 

shall complete the actions described below for the Facility/ies on such timetable as is specified in City Requirements.   

i. Construct  the Facility/ies in accordance with the construction plans approved by the  Department of 

Public Works and take various steps toward final completion, and finally complete the Facility/ies, in 

accordance with such timetables and/or deadlines specified in City Requirements; 

ii. Provide any additional security required by the Director to ensure construction of the Facility/ies if the 

deadlines described in (i) above have not been met, or in the event that Permittee becomes insolvent or 

otherwise unable to proceed with construction on the Property; 

iii. Cause the Facility/ies to be finally inspected and certified by the engineer who designed the Facility or 

by such other registered NC Professional Engineer acceptable to the City, in accordance with the City’s 

BMP Certifying Engineer Program and other City Requirements; 

iv. Submit to the Department of Public Works reproducible as-built drawings and as-built calculations 

acceptable to the Department;  

v. Complete an operation and maintenance manual for each Facility in accordance with City 

Requirements; 

vi. Submit records to the City Stormwater Services Division in accordance with City Requirements 

documenting construction costs for the Facility, including but not limited to all costs of construction 

administration;  

vii. Complete any repairs to the Facility/ies that may be directed in the discretion of the Director; 

 

In the event Permittee does not satisfactorily complete the foregoing obligations on such timetable as may be specified 

by the City, the City may withhold any permits and approvals related to development of the Property or any Lot and may 

pursue any other remedy available under this Agreement or applicable law.   

 

b. Transfer of Site and Facility to Association.  After satisfactory completion of the steps described in 

subsection (a) above, Permittee shall Transfer the Site(s) to the Association(s) which shall, thereafter, become 

responsible for inspection, maintenance, and reconstruction of the Facility/ies as set forth in Section 4 below.  

Permittee’s transfer of the Site prior to completion of the steps described in (a) above shall not relieve Permittee of its 

obligations under this Agreement.   

 

c. Discharge of Permittee’s Obligations; Recordation of Release.  Following satisfactory performance of 

its obligations under this Agreement, Permittee may request a release from the Director in writing.  Within 30 calendar 

days of receipt of such request and receipt of all accompanying documentation and certifications required by the City, 

upon determination that Permittee has satisfied its obligations, the Director shall issue a release confirming that 

Permittee has fulfilled its obligations under this Agreement and is discharged from such obligations.  Permittee shall 

record such release at the Durham County Register of Deeds.  In its discretion, the City may record any documents 

indicating that construction of the Facility/ies has been completed and/or that Permittee is released from the obligations 

of this Agreement.  

 

d. Notice to Lot Owners and Successors in Interest to Permittee.  Recordation of this Agreement gives 

notice to all Lot Owners that building permits may be withheld for Lot(s) in which they have an interest in the event of 

Permittee noncompliance with Section (2) above or this Section (3).  In addition, it gives notice to all Persons who may 
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be considered “Permittee” under the definitions herein that approvals and permits related to development of the Property 

may be withheld in the event of Permittee noncompliance with this Agreement.   

 

4.   Association/Lot Owner Responsibility for Completed Facility/ies  

 

a. Association’s/Lot Owners’ Continuing Permanent Responsibility for Facility/ies.   Upon release of 

Permittee as described in Section 3(c) above, or if no release occurs, then upon official notification to the Association 

from the City, the Association, or in the event there is no legally effective Association, the Lot Owners collectively shall 

be responsible for inspection, maintenance, repair, reconstruction, and funding for the completed Facility/ies, and shall 

comply with all City Requirements.  The Association shall be responsible for performing these obligations whether or 

not the Site and/or the Facility/ies have been legally transferred to the Association.  The obligations of the Association, 

or the Lot Owners in the absence of an Association, are further described below. 

 

b. Filing of Responsible Officer for Association with City.  The Association file with the City’s 

Department of Public Works, and update such filing yearly, the name and contact information of a responsible officer or 

agent for the Association who is familiar with the maintenance and upkeep of the Facility.  The filing shall also be 

updated when there is a change in the responsible officer or agent. 

 

c. Maintenance.  The Facility/ies shall be maintained in compliance with City Requirements as they may 

change from time to time.  At the time of recordation of this Agreement these are generally found in the City of 

Durham’s “Owner’s Maintenance Guide for Stormwater BMPs Constructed in the City of Durham” and in the operation 

and maintenance manual prepared specifically for the Facility/ies at the time of completion of construction.  (As of 

October 1, 2007, the current version of the “Owner’s Maintenance Guide for Stormwater BMPs Constructed in the 

City of Durham” can be viewed at or downloaded from the City’s website at:   

http://www.durhamnc.gov/departments/works/pdf/draft_owners_maint_guide.pdf) 
 

d. Inspections/Reports to City.  In accordance with City Requirements, the Association shall cause the 

Facility/ies to be inspected (i) annually; (ii) after events that cause visual damage to the Facility; and (iii) upon 

notification by the Director.  The inspection shall be performed by a registered North Carolina Professional Engineer or 

a North Carolina Registered Landscape Architect certified by the City and shall be in compliance with City 

Requirements.  The inspection shall occur annually during the month in which acceptance of the as-built certification for 

the Facility/ies occurred, or at such other time as may be reasonably directed by the City.  The inspection shall be 

reported to the City as further described below.  

 

e. Repair and Reconstruction.  The Association shall repair and/or reconstruct the Facility/ies as it 

determines is necessary, and, additionally, as may be directed by the City, to allow the Facility/ies to function for 

its/their intended purpose, and to its design capacity.  The Association shall provide written reports regarding major 

repair or reconstruction to the City in accordance with City Requirements. 

 

f. Budget Line Items for Stormwater Expenses.   The dues of the Association shall include amounts for 

upkeep and reconstruction of the Facilities and charges for these purposes shall be included in the dues charged to Lots 

from the point that Lots are charged dues for other common purposes.  The Association shall maintain two (2) separate 

funds in its budget for the Facility/ies.  The first (“Inspection and Maintenance Fund”) shall be for routine, yearly  

Facility expenditures -- annual inspections,  maintenance, and routine repairs – and the funds for this purpose may be 

maintained as part of the Association’s general account.  The second (“Major Reconstruction Fund”) shall be dedicated 

to  a separate, increasing reserve fund that will build over time and provide money for major repairs to and eventual 

reconstruction of the Facility/ies.  The Major Reconstruction Fund shall be maintained in an account that is separate 

from the HOA’s general account as described below.  At a minimum, the Association shall earmark _____annually from 

its collected dues for the Inspection and Maintenance Fund and _____annually for the Major Reconstruction Fund.  

These minimum amounts shall be increased annually by 3% per year over the prior year’s amount.   The Association 

may set a higher amount in its discretion.  The Association shall set a higher amount if the Director determines, in 
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his/her reasonable discretion that additional amounts are necessary to provide for adequate inspections and maintenance 

or for an adequate reserve fund.  The Association shall set dues at a sufficient amount to fund each of the two line items 

in addition to the Association’s other obligations.  The Association may compel payment of dues through all remedies 

provided in the Covenants for the Property or otherwise available under law. 

 

g. Assessments/Liens.  In addition to payment of dues, each Lot shall be subject to assessments by the 

Association for the purpose of fulfilling the Association’s obligations under this Agreement.  Such assessments shall be 

collected in the manner set forth in the covenants.  As allowed under NCGS §47F, or successor statutes, or, for 

condominiums, as allowed under NCGS 47C, or successor statutes, all assessment remaining unpaid for 30 days or 

longer shall constitute a lien on the Lot.  Such lien and costs of collection may be filed and foreclosed on by the 

Association.  In addition, the Association’s rights may, in the discretion of the City, be exercised by the City, as a third 

party beneficiary of this Agreement and/or as Attorney in Fact for the Association, as provided in Section 7 of this 

Agreement, without limitation as to other rights the City may have under this Agreement and under law.     

 

h. Stormwater Expenditures Receive Highest Priority.  Notwithstanding any contrary provisions of the 

Association’s recorded covenants, to the extent not prohibited by law, the inspection, maintenance, repair, and 

replacement/reconstruction of the Facility/ies shall receive the highest priority (excluding taxes and assessments and 

other statutorily required expenditures) of all Association expenditures.   

 

i. Separate Account for Major Reconstruction Fund; Requirements for Withdrawal.  The Association shall 

maintain the major reconstruction fund for the Facility/ies in an account maintained at a bank or other similar institution 

and such account shall be separate from the Association’s general account.  The Association shall use the Major 

Reconstruction Fund only for major repairs and reconstruction of the Facility/ies.  The Association’s bylaws shall 

require that signatures of two Association officers are required for withdrawal of funds from the Major Reconstruction 

Fund.   

 

j. Engineer Report prior to Major Repairs and Reconstruction.  Prior to withdrawing funds from this 

account, the Association shall (i) obtain a written report from an engineer approved in accordance with City 

Requirements regarding repairs or reconstruction needed and approximate cost of such repair or reconstruction; and (ii) 

submit such report to the Director and notify the Director of the major repairs or reconstruction to be undertaken on the 

Facility, the proposed date, and the amount to be withdrawn from the Major Reconstruction Fund.  In the event of an 

emergency withdrawal and expenditure of funds from the Major Reconstruction Fund may be made after telephone 

notification to the Stormwater Services Division of the Department. 

 

k. Annual Reports to City.  The Association shall provide to the Director annual reports in substance and 

form as set forth in City Requirements.  This annual report shall be signed by an officer of the Association, who shall 

attest as to the accuracy of the financial information in such report.  If prepared by a professional management company 

hired to manage the Association’s affairs, the report shall so indicate.  The Officer’s signature and attestation shall be 

notarized.  At a minimum each report shall include: 

i. the annual Facility/ies inspection report described in Section 4(d) above; 

ii. a bank or account statement showing the existence of and balance in the separate Major Reconstruction 

Fund at the time of submission of the report; 

iii. other information regarding the Facility/ies as may be required under City Requirements; 

iv. the amount of Association dues being set aside for the current year for each of the two purposes – the 

Inspection and Maintenance Fund, and the Major Reconstruction Fund.   

 

l. Facility/ies to Remain with Association; Lot Owners’ Liability.  To the extent not prohibited by law, the 

Facility/ies shall remain the property of the Association and may not be conveyed by the Association.  In the event the 

Association ceases to exist or is unable to perform its obligations under this Agreement, all Lot Owners with the 

exception of those Lots owned by the Association shall be jointly and severally liable to the City to fulfill the 

Association’s obligations under this Agreement.  Such Lot Owners shall have the right of contribution from other 
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owners with each Lot’s proportional obligation calculated as set forth in the Covenants for the Association.  In addition, 

the City may exercise the remedies described in Section 7 of the recorded Agreement. This Agreement and all other 

remedies provided by law.  

 

m. No Public Adoption.  The City’s exercise of rights under this Agreement or under City Requirements 

does not constitute adoption of the Facility/ies by the City.  City regulation is not intended to impede or prohibit the 

Association or Lot Owners from taking all necessary actions to maintain, repair, and reconstruct the Facility/ies so that 

they function safely and perform the function for which they were created.   

 

5. Stormwater Facility Replacement Payment and Fund.   
 

The Permittee’s payment to the Stormwater Facility Replacement Fund (“City Fund”) shall be calculated, 

retained, used, and disbursed as provided by ordinance and other City Requirements.  The Fund shall be used for the 

purchase, design, construction, reconstruction, and repair of stormwater facilities that have paid into the Fund or for 

stormwater facilities that replace or mitigate the need for those facilities for which monies have been paid into the Fund. 

  

6. City Easement/Right of Entry/No City Responsibility    

 

Permittee, the Association, and the Lot Owners hereby grant the City a permanent nonexclusive easement over 

the Site and Facility/ies for inspection, construction, repair, and other work on the Facility.  The terms and conditions 

regarding the use of such easement may be expanded but not limited by recorded declarations regarding the use of such 

easements.  Permittee, the Association, and the Lot Owners also grant the City a permanent nonrevocable nonexclusive 

right of ingress, egress, and regress over and across all public or private easements on the Property, including but not 

limited to private roads, for inspection, construction, repair, and other work on the Facility/ies.  Permittee and Lot 

Owners grant the City a permanent nonrevocable nonexclusive right of ingress, egress, and regress over individual Lots 

solely for response to emergencies, public nuisances, or the imminent threat thereof.  In this Section, “the City” includes 

employees, agents, and contractors of the City.  The grant of these rights does not obligate the City to exercise them or 

to take any other action. 

 

7. Remedies for Violations; Lien on Property; Future Obligations Secured. 

 

a.   City Performance of Work.  If the Permittee and/or Association fail to perform their obligations under 

this Agreement, the City may send notice to the party (ies) in default demanding performance.    If the defaulting party 

does not cure such default  within sixty  (60) days from the date notice is mailed,  the City may, in the reasonable 

discretion of the Director, enter the Property and the Site and perform some or all of the defaulting party’s  obligations 

under this Agreement.  In an emergency the City may perform such work prior to the expiration of the 60 day period.  

Nothing in this Agreement shall be interpreted to require the City to undertake a party’s obligations under this 

Agreement.   

 

b. Repayment of City.  The defaulting party shall reimburse the City for its costs in inspecting, 

constructing, repairing, and reconstructing the Facility/ies.  Such costs may include the cost of administration and 

overhead.  The City shall send written notice to the party in default requesting reimbursement for the costs of the work.  

The defaulting party shall pay all such costs within sixty days of the date he notice is mailed.  Any costs not paid to the 

City within the sixty day period shall be delinquent, and the defaulting party shall be subject to all legal remedies 

available to the City under law or equity. 

 

c. Debt Owed in the Event of Nonpayment; Lien.  In the event that the defaulting party does not reimburse 

the City as required in subsection (b) above, the party shall owe the following additional amounts:  interest on such costs 

at the rate of eight percent (8%) per annum, collection costs, late payment charges of three hundred dollars ($300) for 

the first ninety (90) days of default and five hundred dollars ($500) additional charge for each ninety (90) day period 

thereafter, and reasonable attorneys’ fees.  The debt may be collected by the City using any remedy authorized by law or 
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in this Agreement.  In addition, the debt or a proportional amount thereof calculated using a methodology reflecting 

number of lots, value of Property, types of uses, or a combination of these factors, as determined in the City’s sole 

discretion, shall be a lien against the Property and the Lots and may be collected as unpaid taxes in accordance with 

N.C.G.S. 160A-193 or other statutory provisions, with notice as may be required by law.  The City may add the debt to 

any utility bills owed and utilize any remedy provided by law or ordinance for unpaid utility bills.  The City may also 

foreclose on the liens.   

 

d. Right to Act for the Association.  In addition to all of the remedies set forth herein, if the defaulting 

party is the Association and payment has become delinquent as described in paragraph (b) the City may, with additional 

30 days’ written notice to the Association, pursue the right of the Association to repay the amount due, as calculated in 

accordance with the Articles of Incorporation, Covenants, and Bylaws of the Association.   The Association hereby 

designates, constitutes and appoints the City as the Association’s Attorney in Fact for the express and limited purpose of 

assessing and pursuing collection of such amounts under the conditions and limitations as set forth herein.  This 

appointment is coupled with an interest and is irrevocable as long as this Agreement is in effect. 

 

e. Withholding of Permits.  In the event the defaulting party is the Permittee, the City may withhold any or 

all permits or other approvals necessary to complete development of the Property or any Lot until such time as Permittee 

fulfills such obligations.   

 

8. Release of Lien by Certificate. 

 

a.  Duty to Furnish a Certificate.  On the request of any of the Persons described in subsection (a) (i) below, 

and upon the condition prescribed by subsection (a) (ii) below, the Director shall furnish a written certificate stating the 

amount of any monetary liabilities owed pursuant to this Agreement by a party to this Agreement or a Lot Owner.   

 

i. Who May Make Request -- Any of the following Persons shall be entitled to request the certificate: 

A. An owner of the Property; 

B. An occupant of the Property; 

C. A Person having a lien on the Property; 

D. A Person having a legal interest in the Property, including but not limited to a Lot Owner; 

E. A Person having a contract to purchase or lease the Property or Lot or a Person that has 

contracted to make a loan secured by the Property or Lot; 

F. The authorized agent or attorney of any Person described in subdivisions (a) (i) (A) through (E) 

above. 

 

ii. Duty of Person Making Request -- The City’s duty to furnish a certificate is contingent upon the 

requester providing the following, as may be specified by the Director:  the name of the party regarding whom the 

certificate is requested;  the property regarding which the certificate is requested (the Property as a whole, some portion 

of the Property, or a Lot);  recordation information for the pertinent Agreement; recordation information for pertinent 

covenants, if the request concerns an Association or Lot;  a copy of the first page of this Agreement; a copy of the first 

page of the Association’s Covenants; and payment of the required fee for a certificate. 

 

b. Reliance on the Certificate.  When a certificate has been issued as provided in subsection(a) above, all 

monetary liabilities owed pursuant to this Agreement that have accrued against the Site or the Property or the Lot 

identified in the request for the period covered by the certificate shall cease to be a lien against the identified property 

for which the certificate has been issued, except to the extent of monetary liabilities stated to be due in the certificate, as 

to all Persons obtaining such a certificate and their successors in interest who rely on the certificate by doing one or 

more of the following: 

 

i. Paying the amount of monetary liabilities stated therein to be owed; 

ii. Purchasing or leasing a portion of the Property; or 
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iii. Lending money secured by all or part of the Property. 

 

c. Oral Representations not Effective.  Without limiting the effect of this Section, no oral statement made 

by any City employee as to the amount of monetary liabilities that are owed by the Permittee or a Lot Owner, or are a 

lien on all or a portion of the Property pursuant to this Agreement, shall be legally effective, or shall bind the City. 

 

9. Warranty.   Permittee covenants with the City that Permittee is seized of the Property in fee simple, has the 

right to convey the same in fee simple, that title is free and clear of all encumbrances, except for those identified in the 

Opinion of Title furnished to the City as a requirement prior to the City’s execution of the Agreement, and that Permittee 

will warrant and defend the title against the lawful claims of all persons except for the exceptions stated in such opinion 

of title. 

 

10. Notice.  When a notice is required or permitted by this Agreement, it shall be given in writing to the City 

delivered to the Director of Public Works, 101 City Hall Plaza, Durham, NC 27701, FAX:  (919) 560-4316 

_____________or upon the Permittee, at (insert name and address of Permittee)  ________________________ 

________________________________________________________________________________________.  Written 

notice shall be sent by first class mail, and in addition by facsimile, if a fax address can be determined.  Parties’ 

addresses may be changed by sending a notice of the new address attached to a copy of the first page and execution 

pages of this Agreement. 

 

11. No Waiver of Breach.  If the City fails to enforce or waives any breach of any obligation or covenant in this 

Agreement, that failure to enforce or waiver shall not constitute a waiver of any other or future breach of the same or 

any other obligation or covenant.  The City's failure to exercise any right under this Agreement shall not constitute a 

waiver of that right. 

 

12. Agreement Binding.  This Agreement and Covenants shall bind the Association in perpetuity and shall bind 

Permittee and its successors in interest until the City releases such Permittee as described in Section 3 above.  A Lot 

Owner’s obligations and liabilities under this Agreement shall cease upon conveyance of his/her Lot. 

 

13.   Amendment of Agreement.  Amendments to this Agreement shall be valid only if made in writing and signed 

by the parties, provided that the Permittee’s signature shall not be required if the Permittee has ceased to exist or has 

been released by the City as provided in Section 3 above.  The City Manager may, on behalf of the City, amend this 

agreement without approval by the City Council.   

 

14. Covenants Herein to Run with the Property.  The obligations of this Agreement are a perpetual servitude and 

appurtenant to and running with the Property, -- the Site, and the Lots. 

 

15. Successors and Assigns. The designation of Permittee, Association and the City shall also include their heirs, 

assigns, and successors in interest.  

  

16. Liability; Indemnification. 

 

a. The approval by the City or any employee of the City of any plans or of any work referred to in this 

Agreement shall not create any liability in the City or its officers, officials, or employees for the plans or the work.  

Nothing herein is intended to release any other Person for any liability for those plans or work. 

 

b. The performance by the City or any employee of the City of any work allowed under this Agreement 

shall not create any liability in the City or its officers, officials, or employees for the work.  Nothing herein is intended to 

release any other Person for any liability for that work. 

 

c. The Permittee, prior to release from the City, and the Association, after the Facility/ies are constructed  
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shall indemnify the City and its officers and employees for any costs to the City or such Persons resulting from any 

claims regarding the construction, operation, maintenance, repair, and/or reconstruction of the Facility/ies, or the failure 

to perform the same.  Costs shall include but are not limited to the expense of counsel chosen by and acceptable to the 

City. 

 

17. Remedies not Exclusive.   The provision of specific remedies in this Agreement is not limiting and the City 

shall have all remedies available in law and in equity to enforce the provisions of this Agreement against the Permittee, 

the Association, and/or the Lot Owners, and their respective heirs, personal representatives, successors, and assigns. 

 

18. No Third Party Rights.   Except as may be explicitly provided in this Agreement, this Agreement is not 

intended to be for the benefit of any Person other than the parties hereto, the Lot Owners, and their heirs, personal 

representatives, successors, and assigns. 

 

19. Governmental Functions; Superseding Regulations.   Nothing contained in this Agreement shall be deemed 

or construed to in any way estop, limit, or impair the City from exercising or performing any regulatory, policing, 

legislative, governmental, or other powers or functions.  In addition, this Agreement does not restrict or prevent the 

application of ordinances or other enactments which may supplement or supersede the provisions of this Agreement.   

 

20. Choice of Law and Forum.  This Agreement shall be deemed made in Durham County, North Carolina and 

shall be governed by and construed in accordance with the law of North Carolina. The exclusive forum and venue for all 

actions arising out of this Agreement shall be the North Carolina General Court of Justice, in Durham County.  Such 

actions shall neither be commenced in nor removed to federal court.  This section shall not apply to subsequent actions 

to enforce a judgment entered in actions heard pursuant to this section. 

 

21. Interpretation of this Agreement.  Unless the context requires otherwise, the singular includes the plural, the 

plural includes the singular, and the neuter includes the masculine and feminine.  The captions and titles are for 

convenience only, and are not to be used to interpret the Agreement.  The words "include" and "including" mean, 

respectively, “include but not limited to”, and “including but not limited to”. 

 

22. Severability.  Invalidation of any term or provision in this Agreement by a court of competent jurisdiction shall 

not invalidate the remaining terms and provisions of this Agreement which may be enforced, at the election of the City, 

as set forth herein. 
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IN WITNESS WHEREOF, the parties hereto have respectively set their hands and seals, or if corporate, have executed 

this under seal by their proper officers, to be effective as of the date of its recordation in the Durham County Register of 

Deeds.   

 

(Name of Permittee) 

 

ATTEST: 

Signed: ______________________________            Signed: ______________________________ 

Printed Name:   _______________________            Printed Name:   _______________________ 

Title:  ________ Secretary                                         Title:  ________ President 

[Affix Corporate Seal] 

 

STATE OF _____________________   COUNTY OF _______________________ 

 

I, ______________________, a notary public for said county and state, certify that ____________________ 

personally appeared before me this day, and acknowledged he or she is  _______  Secretary of (Name of Permittee), a 

corporation, and that by authority duly given and as the act of the corporation, the foregoing contract with the City of 

Durham was signed in its name by its _________ President, whose name is _________________________ and attested 

by him/herself as its said Secretary or Assistant Secretary. 

 

This the ______ day of _____________, 20__ 

____________________________________ 

Notary Public 

My commission expires: 

_____________________ 
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(Name of Association) 

ATTEST: 

Signed: ______________________________            Signed: ______________________________ 

Printed Name:   _______________________            Printed Name:   _______________________ 

Title:  ________ Secretary                                         Title:  ________ President 

[Affix Corporate Seal] 

 

STATE OF _____________________   COUNTY OF _______________________ 

 

I, ______________________, a notary public for said county and state, certify that ____________________ 

personally appeared before me this day, and acknowledged he or she is  _______  Secretary of (Name of Association), a 

corporation, and that by authority duly given and as the act of the corporation, the foregoing contract with the City of 

Durham was signed in its name by its _________ President, whose name is _________________________ and attested 

by him/herself as its said Secretary or Assistant Secretary. 

 

This the ______ day of _____________, 20__ 

____________________________________ 

Notary Public 

My commission expires: 

_____________________ 
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CITY OF DURHAM 

ATTEST: 

 

______________________________  By: ________________________________  

______________ City Clerk         ______________ City Manager 

 

Type or print name person signing for the City:      ___________________________________  

 
 

 

ACKNOWLEDGMENT BY CITY OF DURHAM 

 

Name of other party to the contract:  _______________________________________________ 

 

Title of the contract:  __________________________________________________________ 

 

 

I, _________________________________________________, a notary public, certify:  
                 (Type or print name of Notary Public)  

 

(1) ________________________________________________________ personally appeared before me  

     (Type or print name of City Clerk or Deputy City Clerk who attested)  

 

in Durham County, N. C. on this day; (2) I have personal knowledge of her identity; and (3) she acknowledged that by 

authority duly given and as the act of the City of Durham, the foregoing document was signed in its corporate name by 

its _____________ City Manager, sealed with its corporate seal, and attested by its said City Clerk or Deputy City 

Clerk.  
  

This the ______ day of __________________________, 20______.   

 

 

My commission expires:      ______________________________________ 

Notary Public 

____________________________ 
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 EXHIBIT A 

TO  

STORMWATER FACILITY AGREEMENT AND COVENANTS 

 

MANDATORY PROVISIONS FOR DECLARATION OF RESTRICTIVE COVENANTS  

 

ARTICLE _ _ (fill in) 

Obligations Regarding Stormwater Facilities 

 

The Property includes one or more stormwater management facilities (hereafter “Facility/ies”) that is/are the 

perpetual responsibility of the Association.  Such Facilities are the subject of a Stormwater Facility Agreement and 

Covenants (“Stormwater Agreement”) between Declarant, the Association, and the City of Durham (“the City”) that is 

binding on the Association.  The Stormwater Agreement is recorded at DB _______ Page _______, Durham County 

Register of Deeds.  The Property subject to that Stormwater Agreement is the “Property” referred to in this Article.  The 

Stormwater Facilities must be maintained in accordance with City Requirements, which include all ordinances, policies, 

standards, and maintenance protocols and in accordance with the recorded Stormwater Agreement.  In particular the 

City’s current “Owner’s Maintenance Guide for Stormwater BMPs Constructed in the City of Durham” (available at the 

time of recording this document at http://www.durhamnc.gov/departments/works/pdf/draft_owners_maint_guide.pdf 
and the operation and maintenance manual prepared specifically for the Facility/ies contain requirements that apply to 

the Association’s Facilities.  

Nothing in the remaining Article of these Restrictive Covenants filed by Declarant as part of this Declaration or 

any subsequent modifications of this Declaration may reduce the Association’s or Lot Owners’ obligations with regard 

to the Facility/ies.  Such additional covenants may increase the obligations or provide for additional enforcement 

options.  

The Stormwater Facility/ies and their location are as follows:  (Insert below the description of Facilities and 

Plat Book citation and Lot identification from Section 1(b) of the Stormwater Agreement) 

In addition to the above obligations, the Association’s obligations with regard to the Facilities are: 

1. Inspections/Routine Maintenance.  In accordance with City Requirements, the Association shall cause 

the Facility/ies to be inspected i) annually; and, ii) after major storm events cause visual damage to the Facility; and iii) 

upon notification from the City to inspect.  The inspection shall be performed by a registered North Carolina 

Professional Engineer or a North Carolina Registered Landscape Architect certified by the City who shall document 

those things mandated under City Requirements.  The inspection shall occur annually during the month in which the 

Facility/ies as-built certification was accepted by the City, which month may be determined through contact with the 

City of Durham Department of Public Works, Stormwater Division.   The inspection shall be reported to the City as 

further described below.   

 

2. Repair and Reconstruction.  The Association shall repair and/or reconstruct the Facility/ies as it 

determines is necessary, and, at a minimum, as set forth in City Requirements or as directed by the City to allow the 

Facility/ies to function for its intended purpose, and to its design capacity.  The Association shall provide written reports 

regarding major repair or reconstruction to the City in accordance with City Requirements. 

 

3.   Stormwater Budget Line Items & Funding.  The dues of the Association shall include amounts for 

upkeep and reconstruction of the Facilities which shall be included in dues charged to Lots or members from the point 

that Lots or members are charged dues for other common purposes.  The Association shall maintain two (2) separate 

funds in its budget for the Facility/ies.  The first, the “Inspection and Maintenance Fund,” shall be for routine inspection 
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and maintenance expenditures and shall be used for annual inspections, maintenance, and minor repairs.  The funds for 

this purpose may be maintained as part of the Association’s general account.  The second fund, the “Major 

Reconstruction Fund,” shall be a separate, increasing reserve fund that will build over time and provide money for major 

repairs to and eventual reconstruction of the Facility/ies.  The Major Reconstruction Fund shall be maintained in an 

account that is separate account from the Association’s general account as described below.  At a minimum, the 

Association shall, annually, earmark _____ from its collected dues for the Inspection and Maintenance Fund and 

______for the Major Reconstruction Fund.    These minimum amounts shall be increased annually by 3% per year over 

the prior year’s amount.   The Association may set a higher amount in its discretion, or if directed by Durham Director 

of Public Works after an examination of the Facility/ies.    The Association shall set dues at a sufficient amount to fund 

each of the two line items in addition to the Association’s other obligations.  The Association may compel payment of 

dues through all remedies provided in these Covenants or otherwise available under law. 

 

4. Assessments/Liens.  In addition to payment of dues, each Lot shall be subject to assessments by the 

Association for the purpose of fulfilling the Association’s obligations under this Article and under the Stormwater 

Agreement.  Such assessments shall be collected in the manner set forth in these Covenants.  As allowed under NCGS 

§47F, or successor statutes, or, for condominiums, as allowed under NCGS 47C, or successor statutes, all assessment 

remaining unpaid for 30 days or longer shall constitute a lien on the Lot.  Such lien and costs of collection may be filed 

and foreclosed on by the Association.  In addition, the Association’s rights may, in the discretion of the City, be 

exercised by the City, as a third party beneficiary of the recorded Stormwater Agreement and/or as Attorney in Fact for 

the Association, as provided in Section 7 of the recorded Stormwater Agreement.   

 

5. Stormwater Expenditures Receive Highest Priority.  Notwithstanding any contrary provisions of the 

covenants of which this Article is a part, to the extent not prohibited by law, the inspection, maintenance, repair, and 

replacement/reconstruction of the Facility/ies shall receive the highest priority (excluding taxes and assessments and 

other statutorily required expenditures) of all Association expenditures.   

 

6. Separate Account for Major Reconstruction Fund.  Engineer’s Report.  The Association shall 

maintain the Major Reconstruction Fund for the Facility/ies in an account separate from the Association’s general 

account.  The Association shall use the Fund only for major repairs and reconstruction of the Facility/ies.  No 

withdrawal shall be made from this fund unless the withdrawal is approved by two Association officials who shall 

execute any documents allowing such withdrawal.    Prior to withdrawing funds from this account, the Association shall 

(i) obtain a written report from an engineer approved in accordance with City Requirements regarding repairs or 

reconstruction needed and approximate cost of such repair or reconstruction; and (ii) submit such report to the Director 

of the City’s Department of Public Works, and notify the Director of the repairs or reconstruction to be undertaken on 

the Facility, the proposed date, and the amount to be withdrawn from the Major Reconstruction Fund.  In the event of an 

emergency, withdrawal and expenditure of funds may be made after telephone notification to the Stormwater Services 

Division of the Department.   

 

7. Annual Reports to City.  The Association shall provide to the City annual reports in substance and 

form as set forth in City Requirements.  This annual report shall be signed by an officer of the Association, who shall 

attest as to the accuracy of the information in such report.  If prepared by a professional management company hired to 

manage the Association’s affairs, the report shall so indicate.  The Officer’s signature and attestation shall be notarized.  

At a minimum each report shall include: 

i. the annual Facilities inspections report described in section (1) above; 

ii. a bank or account statement showing the existence of the separate Major Reconstruction Fund described 

in Section (6) above and the balance in such fund as of the time of submission of the report; 

iii. a description of repairs exceeding normal maintenance that have been performed on the Facility/ies in 

the past year, and the cost of such repairs; 

iv. the amount of Association dues being set aside for the current year for each of the two stormwater funds 

– the Inspection and Maintenance Fund and the Major Reconstruction Fund.   
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8. Facility/ies to Remain with Association; Lot Owners’ Liability.  To the extent not prohibited by law, 

the Facility/ies shall remain the property of the Association and may not be conveyed by the Association.  In the event 

the Association ceases to exist or is unable to perform its obligations under this Agreement, all Lot Owners as defined in 

the Stormwater Agreement referenced above, excluding the Lots owned by the Association,  shall be jointly and 

severally liable to fulfill the Association’s  obligations under this Agreement.  Such Lot Owners shall have the right of 

contribution from other owners with each Lot’s pro rata share being calculated as Lot Owner’s proportional obligations 

are otherwise defined in these Covenants.  The City may also exercise the rights described in Section 7 of the recorded 

Stormwater Agreement and other remedies provided by law.  

 

9. City Rights; Liens Against Owners.  In addition to rights granted to the City by ordinance or 

otherwise, the City shall have the following rights, generally summarized below, and more explicitly set forth in the 

Stormwater Agreement referenced above:  

a. Direct the Association in matters regarding the inspection, maintenance, repair, and /or 

reconstruction of the Facility/ies;  

b. If the Association does not perform the work required by ordinance, by these covenants, and by 

the Stormwater Agreement referenced above, do such work itself, upon 30 days’ written notice 

to the Association. 

c. Access the Facility/ies for inspection, maintenance, and repair, crossing as necessary the lot(s) 

on which the Facility/ies are located and all other private and public easements that exist within 

the Property subject to these covenants. 

d. Require reimbursement by the Association of the City’s costs in inspecting, maintaining, 

repairing, or reconstructing the Facility/ies, as provided in the Stormwater Agreement 

referenced above.   

e. Enforce any debts owed by the Association as described in the Stormwater Agreement 

referenced above against Lot Owners if such debts are not fully paid by the Association.  The 

debt may be allocated to Lot Owners as provided in the other sections of these Covenants, and 

may be made a lien on each owner’s property, may be added to each owner’s utility bills, and 

may result in foreclosure, as provided in Section 7 of the Stormwater Agreement referenced 

above.   

10. No Dissolution.  To the extent not prohibited by law, the Association shall not enter into voluntary 

dissolution unless the Facility is transferred to a person who has been approved by the City and has executed a 

Stormwater Agreement with the City assuming the obligations of the Association.  Under the Stormwater Agreement 

referenced above, individual Lots and Lot Owners continue to be liable for the Facility/ies in the event the Association is 

dissolved without a new Stormwater Agreement between the City and a responsible party that is assuming the 

Association’s obligations.   

11. No Amendment.  Without the prior written consent of the City, which may be given by the Durham 

City Manager, and notwithstanding any other provisions of these Restrictive Covenants, the Association may not amend 

or delete this Article with the exception of supplementing its provisions in a more detailed manner to better describe 

members’ or Lot Owners’ obligations regarding each other.   

12. Stormwater Agreement Supersedes.  The Stormwater Agreement referenced above supersedes any 

limiting provisions contained elsewhere in other Articles of these Covenants.  However, such Articles may supplement 

the obligations of the Association as set forth in that Agreement, and/or the obligations of and remedies against 

individual Lot Owners or members bound by these Covenants.   

H-119



-1-  
  

 

Please return to:  [Insert Permittee’s mailing address] 
 

STATE OF NORTH CAROLINA                                STORMWATER FACILITY AGREEMENT  

COUNTY OF DURHAM                                     AND COVENANTS (Commercial Version)  

                                                                                                                   

 

THIS AGREEMENT ("Agreement") is made and entered into this _____day of _________, 20__, by and 

between ______________________ ("Permittee"), and the City of Durham, a North Carolina municipal corporation 

("City").  The obligations of this Agreement run with and are appurtenant to the Property described in this Agreement.   

 

1. Background and Definitions 

 

a. Scope of Agreement.  Permittee owns and is developing the property (“the Property”) that contains one 

or more constructed stormwater improvements (the "Facility/ies") to control stormwater runoff and pollution.  After 

construction of the Facility/ies, Permittee and its successors in interest will be responsible for perpetual maintenance, 

annual inspection, repair, reporting to the City, and reconstruction of the Facility/ies.  This Agreement sets forth the 

requirements the Permittee assumes for the construction, perpetual maintenance, annual inspection, repair and 

reconstruction of the Facility/ies.  This Agreement runs with and is appurtenant to the Property, described in (b) below. 

 

b. Property to which this Agreement Attaches.  The Property is described at Plat Book _____, Page 

_____, Durham County Register of Deeds.  It is generally located ________________________, and is commonly 

known as ____________________.  It is part or all of the property acquired by Permittee in deeds recorded in Deed 

Book ____, Page ____, Durham County Register of Deeds.  The Facility/ies   subject to this Agreement is/are  generally 

described below:   (Describe approximate size of each facility and main feature – e.g., wetlands, dry pond, wet pond, etc  

If any Facility is located on a separate lot or tract within the Property, and the location is known, identify the specific 

lot or tract where the Facility is located.) 

  i.  (description) 

 

  ii.  (description of Facility 2) 

 

c. Background.  This Agreement is intended to comply with City ordinances and policies that implement 

State and Federal law and that require development to provide stormwater facilities to control runoff and to mitigate 

pollution.  City ordinances require private property owners to perpetually inspect, maintain, and reconstruct these 

facilities in accordance with City requirements. 

 

d.  Relationship to Ordinance and Guidelines.  This document does not supersede requirements regarding 
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stormwater facilities found in City ordinances, guidelines, or policies.  Such ordinances, guidelines, or policies shall 

supplement this Agreement and Covenants.  When they are in conflict, the stricter requirements shall control. 

 

e. Definitions.  The terms in this Agreement have the following definitions:   

"City Manager" means the Durham City Manager or a Deputy City Manager. 

“City Requirements” means the written ordinances, policies, protocols, procedures, standards, and guidelines of 

the City of Durham as they may be changed from time to time.  

"Director of Public Works" or “Director” means the City's Director of Public Works or his or her designee. 

"Facility/ies" means the stormwater control device(s) that is/are the subject of this Agreement and may include 

more than one such device.     

“Lot” means a lot within the Property, whether developed or undeveloped. 

“Lot Owner” means the legal owner of any Lot. 

“Permittee” means the party executing this Agreement with the City and successor owners of the Property or of 

any Lot within the Property whether or not successors in interest have executed an Agreement with the City.  Permittee 

does not include an owner who possesses solely a beneficial interest in a Lot. 

"Person" includes but is not limited to natural persons, business trusts, joint ventures, governments, 

governmental subdivisions, governmental agencies, firms, corporations, associations, partnerships, and other legal 

entities. 

"Property" is as described by deed book and page reference and plat book and page reference above, and means 

the land that is owned by the Permittee at the time of recordation of this Agreement. 

 “Stormwater Facility Replacement Fund Payment” (hereafter “Fund Payment”) is the payment that may be 

made by Permittee to a fund established by the City which is used for replacement of stormwater facilities or 

construction of new facilities intended to mitigate the burden on existing facilities  

"Transfer" includes sell, convey, assign or alienate all or a portion of an interest in the Property.   

 

2. Permittee’s Obligations to Record Documents; Provide Security for Continuing Maintenance and 

Reconstruction; Construct Facility.  

 

a. Recordation of Executed Agreement/Timing.  Permittee shall cause this Agreement to be legally 

executed by all necessary parties so as to bind the Permittee, the Property, and all successors in interest in the Property, 

and shall record the executed Agreement with the Durham County Register of Deeds.  The recordation shall be at such 

point in the development process as specified in City Requirements, which shall be prior to City construction drawing 

approval or issuance of any utility permits for the Property and prior to transfers by Permittee of any Lots within the 

Property.  If a plat has been submitted to subdivide the Property, this Agreement shall be recorded prior to or 

contemporaneously with the recordation of such plat.   

 

b. Delivery of Recorded Documents/Payment to Ensure Maintenance and Reconstruction.  At such time as 

is specified in City Requirements, which shall be prior to City construction drawing approval or issuance of any utility 

permits on the Property, Permittee shall deliver to the City copies of the following:  

i)    a certificate of an attorney licensed to practice law in the state of North Carolina in form and substance 

satisfactory to the City that the Agreement has been legally executed by all necessary parties in such a manner as to bind 

the Permittee and the entire Property, that recordation occurred prior to any transfer of the Property or Lot within the 

Property, and such other things as may be specified by the City;  

ii)   this Agreement, recorded; 

iii)  the estimated Stormwater Facility Replacement Fund Payment as prescribed in City Requirements or an 

alternative security of 20 times the maintenance cost of the Facility/ies, as calculated under City Requirements;  

iv)  pay the Stormwater Permit Fee for each of the Facility/ies, as prescribed in City Requirements.  

 

c. Construction/Inspection/Certification/Submission of As-Builts/Deadlines. Permittee shall construct the 

Facility/ies in accordance with the plans approved by the Director of Public Works.  Permittee shall complete 

construction and cause the Facility/ies to be finally inspected and certified, in accordance with the City of Durham’s 
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BMP Certifying Engineer Program, by the design engineer of record or such other registered North Carolina 

Professional Engineer acceptable to the City, complete any repairs necessary to the Facility/ies, provide reproducible as-

built drawings and as-built calculations acceptable to the City, and submit any records regarding the cost of the Facility 

as may be required by the City.  If these steps have not been completed prior to issuance of a certificate of compliance 

for occupancy of a building on the Property, Permittee shall provide a Letter of Credit or other security instrument 

acceptable to the City in an amount calculated under City Requirements to ensure completion.  If construction of the 

Facility/ies and the further obligations of this Section 2 are not completed in a timely manner as described in City 

Requirements, the City may also withhold any permits relating to development of all or a portion of the Property and 

take any other actions available under law.   

 

d. Obligations Run with Property; Joint and Several Liability; Property Owners’ Association.  The 

obligations of this Agreement shall run with and are appurtenant to the Property and shall bind any successors in 

interest, including owners of any Lots within the Property.  With regard to the City’s rights under this Agreement, 

responsibility and liability against Permittee and its successors in interest, including but not limited to Owners of a Lot 

within the Property, are joint and several.  With regard to rights amongst Owners of Lots within the Property, such 

Owners may elect to establish an association to be responsible for Permittee’s obligations under this Agreement and 

other responsibilities relating to the Property.  Creation of an association does not reduce the City’s rights under this 

Agreement.  If Permittee creates an association Permittee shall ensure that (i) dues and regular payments made by Lot 

owners are sufficient to ensure compliance with this Agreement, (ii) special assessments to comply with the obligations 

of this Agreement may be made; and iii) enforcement mechanisms are available to compel payment by each member as 

necessary to comply with the obligations of this Agreement.   

 

e. Release of Permittee.  The original Permittee in this Agreement and successors in interest who, in 

writing, join in this Agreement may be released from the obligations of Section 2 of this Agreement upon the filing of a 

release signed by the City’s Director of the Department of Public Works.  The City shall provide such release within 30 

(thirty) days of submission of required forms, information, and fees.   

 

 

3.   Permittee to Maintain, Inspect, Repair, and Reconstruct Facility. 

 

a. Compliance with City Requirements.  After construction of the Facility (ies) in accordance with City 

Requirements, the Permittee shall be responsible for inspection, maintenance, repair, reporting to the City, 

reconstruction, and funding for the completed Facility/ies, and shall comply with all City Requirements regarding the 

same. 

 

b. Responsible Person for Facility.  Permittee, including successor Lot Owners, shall maintain with the 

Director the name and contact information of a Person knowledgeable about the care and upkeep of the Facility/ies.  

Such Person may be a Lot Owner, agent or officer for an association of Lot Owners, or management company. 

 

c. Maintenance.   The facility/ies shall be maintained in compliance with City Requirements and with the 

operations and maintenance manual prepared specifically for the Facility/ies.  Standards for maintenance of Facility/ies 

are located in the City of Durham’s “Owner’s Maintenance Guide for Stormwater BMPs Constructed in the City of 

Durham” as it may be modified from time to time. The current version of the “Owner’s Maintenance Guide for 

Stormwater BMPs Constructed in the City of Durham” can be viewed at or downloaded from the City’s website at 

http://www.durhamnc.gov/departments/works/pdf/draft_owners_maint_guide.pdf.
 

 

d. Inspections.  In accordance with the City of Durham’s current BMP annual maintenance certification 

protocols, policies, procedures, and requirements, the Permittee shall cause the Facility/ies to be inspected, at a 

minimum, annually by a registered North Carolina Professional Engineer or a North Carolina Registered Landscape 

Architect, certified by the City.  The inspection shall occur annually during the month in which the Facility/ies as-built 

certification was accepted by the City.  Without specific request of the City, two copies of the inspection report shall be 
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provided to the Director of Public Works.  Permittee shall also cause the Facility to be inspected after events that cause 

visible damage to the Facility and when notified by the Director that the Facility/ies requires inspection.   

 

e. Repair and Reconstruction.  Permittee shall repair/reconstruct or shall cause the Facility/ies to be 

repaired and/or reconstructed as needed to allow the Facility/ies to function as designed.  Permittee shall make or cause 

to be made any repairs identified in the inspection report provided under (d) above and as may be reasonably directed by 

the City from time to time based on City requirements or City inspections of the Facility/ies.  Compliance with 

inspection reports or City directives shall not limit Permittee’s repair obligations. 

 

f. No Public Adoption.  The City’s regulation of the Facility/ies does not constitute adoption of the 

Facility/ies by the City, nor does it prohibit Permittee  from taking all necessary actions to maintain the Site and 

Facility/ies in a safe manner. 

 

 g. Automatic Release of Successor Owners.  Successor Permittees or Lot Owners within the Property, not 

including the original Permittee or a Permittee who executes an agreement joining in this Agreement, shall be released 

from the obligations of this Agreement upon Transfer of all interest in the Property without the requirement of any 

writing from the City effecting such release.  The Person acquiring the Property or an interest therein shall assume the 

obligations of this Agreement.  Permittee and successors that execute a written agreement joining in this Agreement 

shall be released from the obligations of this Agreement only through a written document from the City as described in 

2(e) above.   

 

4. Stormwater Facility Replacement Payment and Fund.   
 

If Permittee makes a payment to the Stormwater Facility Replacement Fund, such payment shall be calculated, retained, 

used, and disbursed as provided by ordinance and other City Requirements.  The Fund shall be used for the purchase, 

design, construction, reconstruction, and repair of stormwater facilities that have paid into the Fund or for stormwater 

facilities that replace or mitigate the need for those facilities for which monies have been paid into the Fund.   

 

5. City Easement/Right of Entry/No City Responsibility    

 

Permittee grants to the City, including employees, agents, and contractors of the City, a permanent nonexclusive 

easement for inspection, repair, and other work on the Facility/ies which easement areas shall be located as shown on 

existing or future recorded plats for all or a portion of the Property.  Permittee also grants to the City, including 

employees, agents, and contractors of the City, a permanent nonexclusive right of ingress, egress, and regress over and 

across all other public and private utility easements and public and private streets that exist on all or a portion of the 

Property and all land that may be owned or controlled by an association created amongst owners of lots in the Property.  

The City shall use this right of access solely to inspect and perform work on the Facility/ies that the City determines in 

its reasonable discretion is necessary as a result of City’s inspection.  Except in the event of an emergency, public 

nuisance, or other event that causes a public impact, which shall be determined solely in the City’s reasonable discretion, 

the City shall give Permittee at least 30 days’ written notice of work the City may intend to do on the Facility/ies.  The 

creation of these rights does not limit the City’s access to or across Lots within the Property if such is necessary to 

respond to a public nuisance or emergency.  The City’s rights under this section and under any plats filed for all or a 

portion of the Property do not obligate the City to take any actions regarding inspection, repair, or reconstruction of the 

Facility/ies. 

 

6. Remedies for Violations; Lien on Property; Future Obligations Secured. 

 

a.   City Performance of Work.  In the event of a failure to comply with the   obligations under this 

Agreement, or evidence of a substantial problem with or potential failure of the Facility/ies that the City has become 

aware of an wishes to have remedied, the City shall send notice to the Permittee in accordance with Section 9 below to 

demand performance under this Agreement.    If the Permittee fails to comply with such demand within thirty (30) days 
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from the date of mailing thereof, the City may without further notice enter the Property and perform some or all of the 

obligations under this Agreement, as determined in the reasonable discretion of the Director.  In addition, the City may 

perform work on the Facilities without notice under the conditions described in Paragraph 5 above.  Nothing in this 

Agreement shall be interpreted to require the City to perform such work or obligations. 

 

b. Repayment of City.  The City shall deliver to the Permittee in accordance with Section 9 below written 

notice of the costs of actions or work performed under Paragraph (a) above, which shall include but are not limited to the 

City’s costs of administration and overhead for such work, and Permittee shall pay or cause to be paid all such costs 

within sixty (60) days after receipt of such notice.  Any costs not paid to the City within the sixty (60) day period shall 

be delinquent, and Permittee shall be considered in default of this Agreement.  In the event of such default, the City may 

bring an action at law against Permittee for the cost of the actions and work, plus interest at the rate of eight percent 

(8%) per annum, collection costs, late payment charges of three hundred dollars ($300) per calendar day during the first 

ninety (90) days of default and five hundred dollars ($500) per calendar day for each ninety (90) days thereafter, and 

reasonable attorneys’ fees.  In addition, the debt shall be a lien against the Property and the Lot(s).  With notice to the 

Permittee and Lot Owner(s), such lien may be collected as unpaid taxes in accordance with N.C.G.S. 160A-193.  The 

City may also foreclose on the lien. 

 

c. Other Remedies.  The remedies provided above do not limit the City’s remedies and the City retains the 

right to use all remedies available in law and in equity to enforce this Agreement.   

 

d. Withholding of Permits.  The City may withhold any or all permits or other approvals necessary to 

complete the development of the Property if the Permittee has failed to perform its obligations under this Agreement. 

 

7. Release of Lien by Certificate. 

 

a.  Duty to Furnish a Certificate.  On the request of any of the Persons described in subdivision (a) (i) 

below, and upon the condition prescribed by subsection (a) (ii) below, the Director of Public Works shall furnish a 

written certificate stating the amount of any monetary liabilities owed by the Permittee to the City pursuant to this 

Agreement (together with any interest and costs accrued thereon) that are a lien on the Property or the Lots. 

 

i. Who May Make Request -- Any of the following Persons shall be entitled to request the certificate: 

A. An owner of the Property; 

B. An occupant of the Property; 

C. A Person having a lien on the Property; 

D. A Person having a legal interest or estate in the Property; 

E. A Person having a contract to purchase or lease the Property or a Person having contracted to 

make a loan secured by the Property; 

F. The authorized agent or attorney of any Person described in subdivisions (a) (i) (A) through (E) 

above. 

 

ii. Duty of Person Making Request. -- The Director of Public Works shall not be required to furnish a 

certificate unless the requester specifies the name of the Permittee, specifies the recordation information in the office of 

Register of Deeds where this Agreement and all subsequent Agreements related to this Agreement are recorded, and 

provides a copy of the first page of this Agreement, and pays the required fee for provision of a certificate, if any. 

 

b. Reliance on the Certificate.  When a certificate has been issued as provided in Section 7(a) above for the 

Property or a Lot, all monetary liabilities owed pursuant to this Agreement that have accrued against the Property or Lot 

for which the certificate was issued shall cease to be a lien against such property identified, except to the extent of 

monetary liabilities stated to be due in the certificate, as to all Persons obtaining such a certificate and their successors in 

interest who rely on the certificate: 
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i. By paying the amount of monetary liabilities stated therein to be a lien on the Property; 

ii. By purchasing or leasing the Property; or 

iii. By lending money secured by the Property. 

 

c. Oral Representations not Binding.  Without limiting the effect of this Section 7, it is agreed that no oral 

statement made by any City employee as to the amount of monetary liabilities that are a lien on the Property pursuant to 

this Agreement shall bind the City. 

 

8. Warranty.   The Permittee covenants with the City that Permittee is the owner of and seized of the Property in 

fee simple, that title is free and clear of all encumbrances except for those identified in the Opinion of Title furnished to 

the City prior to City execution of this Agreement, and that Permittee will warrant and defend the title against the lawful 

claims of all persons with the exception of the covenants, easements, conditions and restrictions encumbering the 

Property as shown in the Opinion of Title. 

 

9. Notice.  When a notice is required or permitted by this Agreement, it shall be given in writing to the City 

delivered to the Director of Public Works, 101 City Hall Plaza, Durham, NC 27701, or upon the Permittee, at (Insert 

name, address and phone number of Permittee).  These addresses may be changed by sending a notice of the new 

address attached to a copy of this Agreement.  Written notice shall be by certified mail, return receipt requested.  Notice 

shall be deemed to have been given on the date deposited with the U.S. Mail. 

 

10. No Waiver of Breach.  If the City fails to enforce or waives any breach of any obligation or covenant in this 

Agreement, that failure to enforce or waiver shall not constitute a waiver of any other or future breach of the same or 

any other obligation or covenant.  The City's failure to exercise any right under this Agreement shall not constitute a 

waiver of that right. 

 

11. Agreement Binding. This Agreement and Covenants shall bind the Permittee and its successors in interest,  as 

defined in this Agreement, until the City releases the Permittee as provided in Section (2) above, or until an automatic 

release of successor owners occurs as provided in Section (3) above.   

 

12.   Amendment.  Amendments to this Agreement made after Permittee has fulfilled its obligations under this 

Agreement and been released or made after Permittee has ceased to exist need not be signed by the Permittee.  

Amendments may be made if signed by all owners of and within the Property and the City, and such amendments may 

modify the obligations of this Agreement.  The City may void or cancel its rights under the Agreement through a release 

or other filing executed by the City Manager, who is authorized by the City Council to determine whether a release is in 

the City’s best interest and to execute such release.   

 

13. Covenants Herein to Run with the Property.  The obligations of this Agreement are a perpetual servitude and 

run with and are appurtenant to the Property. 

 

14. Successors and Assigns. The designation of Permittee and the City shall also include their heirs, assigns, and 

successors in interest.  

  

15. Liability; Indemnification. 

 

a. The approval by the City or any employee of the City of any plans or of any work referred to in this 

Agreement shall not create any liability in the City or its officers, officials, or employees for the plans or the work.  

Nothing herein is intended to release any other Person for any liability for those plans or work. 

 

b. The performance by the City or any employee of the City of any work allowed under this Agreement 

shall not create any liability in the City or its officers, officials, or employees for the work.  Nothing herein is intended to 

release any other Person for any liability for that work. 
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c. The Permittee shall indemnify the City and its officers and employees for any costs to the City or its 

agents or employees from the construction, operation, maintenance, repair, and/or reconstruction of the Facility/ies, or 

resulting from a claim regarding the same.  

 

16. No Third Party Rights.   Except as may be explicitly provided in this Agreement, this Agreement is not 

intended to be for the benefit of any Person other than the parties hereto and their heirs, successors, and assigns. 

 

17. Interpretation of this Agreement.  Unless the context requires otherwise, the singular includes the plural, the 

plural includes the singular, and the neuter includes the masculine and feminine.  The captions and titles are for 

convenience only, and are not to be used to interpret the Agreement.  The words "include" and "including" mean, 

respectively, “include but not limited to”, and “including but not limited to”. 

 

18. Severability.  Invalidation of any term or provision in this Agreement by a court of competent jurisdiction shall 

not invalidate the remaining terms and provisions. 
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IN WITNESS WHEREOF, the parties hereto have respectively set their hands and seals, or if corporate, have executed 

this under seal by their proper officers, the date first above written. 

 

(Name of Permittee) 

ATTEST: 

Signed: ______________________________             Signed: ______________________________ 

Printed Name:   _______________________             Printed Name:   _______________________ 

Title:  ________ Secretary                                         Title:  ________ President 

[Affix Corporate Seal] 

 

STATE OF _____________________  COUNTY OF _______________________ 

 

I, ______________________, a notary public for said county and state, certify that ____________________ 

personally appeared before me this day, and acknowledged he or she is  _______  Secretary of (Name of Permittee), a 

corporation, and that by authority duly given and as the act of the corporation, the foregoing contract with the City of 

Durham was signed in its name by its _________ President, whose name is _________________________ and attested 

by him/herself as its said Secretary or Assistant Secretary. 

 

This the ______ day of _____________, 20__ 

____________________________________ 

Notary Public 

My commission expires: 

_____________________ 
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CITY OF DURHAM 

ATTEST: 

 

______________________________  By: ________________________________  

______________ City Clerk         ______________ City Manager 

 

Type or print name person signing for the City:      ___________________________________  

 
 

 

ACKNOWLEDGMENT BY CITY OF DURHAM 

 

Name of other party to the contract:  _______________________________________________ 

 

Title of the contract:  __________________________________________________________ 

 

 

I, _________________________________________________, a notary public, certify:  
                 (Type or print name of Notary Public)  

 

(1) ________________________________________________________ personally appeared before me  

     (Type or print name of City Clerk or Deputy City Clerk who attested)  

 

in Durham County, N. C. on this day; (2) I have personal knowledge of her identity; and (3) she acknowledged that by 

authority duly given and as the act of the City of Durham, the foregoing document was signed in its corporate name by 

its _____________ City Manager, sealed with its corporate seal, and attested by its said City Clerk or Deputy City 

Clerk.  
  

This the ______ day of __________________________, 20______.   

 

 

My commission expires:      ______________________________________ 

Notary Public 

____________________________ 
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Summarized From City of Durham Reference Guide For Development 
 
BMP Access: 

 
1. Unobstructed access from a nearby public or private right-of-way (i.e., road, 

parking lot, etc.) shall be provided to the top of the dam.  This maintained access 
to the top of the dam shall be a minimum of 10-feet wide, shall have a maximum 
centerline grade and cross-slope of less than or equal to 5:1 (H:V) and 10:1 (H:V), 
respectively, and shall be placed in a 20-foot wide, cleared access easement.  This 
access easement shall remain free of all trees, shrubs, or other obstructions, 
including fences, mail boxes, and utility pedestals, boxes, poles, and guy-wire 
systems.  At curb and gutter sections, a concrete driveway entrance shall be 
provided.  At ditch sections, a culvert and either an asphalt or concrete entrance 
shall be provided.  The use of residential driveways for access shall not be 
permitted. 

 
2. The principal access to the top of the dam and the riser structure shall not cross 

the emergency spillway.  The City will entertain the provision of access across the 
control section of a separate emergency spillway provided that the access is 
designed as an all-weather surface capable of supporting heavy vehicles.  The side 
slopes of the spillway shall be 5:1 or milder when the spillway is to be used for 
principal access. 

 
3. In addition to the required provision of access to the top of the dam, access to the 

outfall, pond floor, and forebay areas shall be considered on facilities created by a 
Class A dam embankment. 

 
4. Regardless of the class of dam, access shall always be provided to the inside and 

invert of the riser structure.  This can be accomplished best with the provision of a 
trashrack access hatch or a manhole lid and the provision of steps down the inside 
face of the riser.  When the top of the riser is greater than 6-feet above the 
adjacent ground surface, steps up the outside face of the riser should be provided 
as well. 

 
 
 
 

BMP Easements 
 

1. All facilities shall be contained entirely within a storm drainage easement.  The 
easement shall encompass the maximum detained WSE + 10-feet and shall 
encompass the entire dam, outlet works, including the energy dissipation 
provisions and the dam’s foundational areas. 
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2. All facilities shall be located on common open space property in residential areas.  
In no instance shall the easement for the facility encroach residential property.  
Pipe/inlet and access easements shall be excluded from this prohibition. 

 
3. A storm drainage easement may be required from the outlet works (including the 

emergency spillway) of the facility to an adequate drainage feature.  An adequate 
drainage feature shall be defined as such: 

a. The buffer limits of a stream 
b. The FEMA or City regulated floodplain limits of a stream 
c. An existing channel,  inlet, or system sufficient to pass the spillway design 

flood without flooding (or impounding water against) a building or other 
habitable structure 

 
Since the intent of this provision is to protect downstream property and to restrict future 
development within the area downstream of the outlet works, the limits of the inundation zone 
from the spillway design flood (SDF), herein referred to as the SDF Inundation Zone, shall be 
clearly defined on the plans and shall be contained completely within the aforementioned storm 
drainage easement.  No building or habitable structure shall be permitted in the easement or 
within the limits of the SDF Inundation Zone. 
 
At the time of As built approval , Stormwater services verifies that the easement for the BMP 
and the access have been recorded.  
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KCBCM: 262395.7 

 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by XXXXXXXXXX 
Return to Grantee  
Excise Tax:  $0.00 (charitable gift) 
      
NORTH CAROLINA    PID:

 XXXXX 
XXXXXXX COUNTY      
 

DEED OF CONSERVATION EASEMENT 
 

This Deed of Conservation Easement (the “Conservation Easement”) is made this ____ 
day of _______________, 201___ by xxxxxxxxxxxxxx, “Grantor”) and xxxxxxxxxxxx, whose 
address is xxxxxxxxxxxxxxxxx, NC 27XXX (“Grantee”). 
 
(The designation Grantor and Grantee as used herein shall include said parties, their heirs, 
successors and assigns, and shall include singular, plural, masculine, feminine or neutral 
pronouns as required by context.) 
 

RECITALS: 
 

A. Grantor is the sole owner in fee simple of that certain approximately xxxx acre 
tract or parcel of land in Durham County, North Carolina (the “Master Tract”) shown on the plat 
recorded in Plat Book _______, Pages ______ and _______, Durham County Registry (the 
“Plat”).  Grantor has agreed and desires to set aside and convey to Grantee a conservation 
easement encumbering a xxxx acre portion of the Master Tract (the “Property”) together with an 
access easement to the Property over the Master Tract (the “Access Easement”), all as more 
particularly described on Exhibit A.   

 
B. Grantee is a nonprofit organization, operated primarily for conservation purposes, 

including protection of environmentally valuable and sensitive land for charitable, scientific, 
educational, and aesthetic purposes. Grantee is a tax exempt public charity under Section 
501(c)(3) and 509(a)(2) of the Internal Revenue Code, is authorized by the laws of the State of 
North Carolina to accept, hold and administer interests in land including conservation easements, 
is willing to accept this Conservation Easement under the terms and conditions hereinafter 
described, and is a “qualified organization” and eligible donee within the meaning of Section 
170(h)(3) of the Internal Revenue Code and regulations promulgated thereunder.  This 
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Conservation Easement also gives certain right to the City of Durham (the “City”). 
 

C. It is the purpose of this Conservation Easement to protect the outstanding open 
space, agricultural, forestry, and wildlife values (collectively, the “Conservation Values”), 
including its significant undeveloped natural area and its “relatively natural habitat for fish, 
wildlife, or plants or similar ecosystem” as that phrase is used in Section 170(h)(4)(A) (ii) of the 
Internal Revenue Code, and its scenic open space, the development of which would impair the 
natural, scenic, historic, rural and open space character of the Property and its surrounding area.  
Moreover, the Property has significant forested acreage in the Neuse River Basin, and protects 
water quality, public water supply, significant wetlands and natural areas within that watershed. 

 
The Director of Public Works for the City has reviewed and approved this Conservation 

Easement, and has certified that this Easement has been accepted by the City of Durham as 
establishing a Land Bank Donor Parcel pursuant to Article X of Chapter 70 of the Durham City 
Code.  Reference is hereby made to the Land Bank Donor Parcel Agreement recorded in Book 
_______, Page _______, Durham County Registry. 
 

D. The characteristics and specific conservation values of the Property, and its 
current use and state of improvement, are described in a report entitled “Valley Springs Baseline 
Documentation Report”, prepared by Grantee with the cooperation of Grantor and acknowledged 
by the parties to be accurate as of the date of this Conservation Easement (the “BDR”).  A copy 
of the BDR will remain on file in the office of the Grantee and in the Stormwater Services 
Division of the City of Durham and will be used to assure that the terms and conditions of the 
Conservation Easement are fulfilled and that any future changes in the use of the Property will be 
consistent therewith; provided, however, that the BDR is not intended to preclude the use of 
other evidence (including, without limitation, surveys and appraisals) to establish the present 
condition of the Property should a controversy arise over its use or state of improvement.   

 
E. The conservation purposes of this Conservation Easement are recognized by, and 

the grant of the Conservation Easement will yield significant public benefits and serve, the 
following clearly delineated governmental conservation policies: 
 

(1) The North Carolina Conservation and Historic Preservation Agreements 
Act, North Carolina General Statute (“N.C. Gen. Stat.”) § 121-34 et seq., which provides 
for the enforceability of restrictions, easements, covenants or conditions “appropriate to 
retaining land or water areas predominantly in their natural, scenic or open condition or 
in agricultural, horticultural, farming, or forest uses.”   

 
(2) The Soil and Water Conservation Districts Law, N.C. Gen. Stat. § 139-2 et 

seq., which declares “that the farm, forest and grazing lands of the State of North 
Carolina are among the basic assets of the State and the preservation of these lands is 
necessary to protect and promote the health, safety and general welfare of its people . . . .  
It is hereby declared to be the policy of the legislature to provide for the conservation of 
the soil and soil resources of this State . . . .” 

 
(3) N.C. Gen. Stat. § 106-583 et seq., which states, “It is declared to be the 
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policy of the State of North Carolina to promote the efficient production and utilization of 
the products of the soils as essential to the health and welfare of our people and to 
promote a sound and prosperous agriculture and rural life as indispensable to the 
maintenance of maximum prosperity.” 

 
(4) N.C. Gen. Stat. §§ 113A-240 and -241, entitled Conservation, Farmland 

and Open Space Protection and Coordination, which states “The State of North Carolina 
shall encourage, facilitate, plan, coordinate, and support appropriate federal, State, local, 
and private land protection efforts so that an additional one million acres of farmland, 
open space, and conservation lands in the State are permanently protected by December 
31, 2009;” 

 
(5) Sections 1238 H and 1238 I of the Food Security Act of 1985, as 

amended, which authorizes the Farm and Ranchland Protection Program, administered 
through the United States Department of Agriculture, Natural Resources Conservation 
Service, which provides funds for the acquisition of Conservation Easements or other 
interests in prime, unique, or other productive soils for the purpose of limiting conversion 
to nonagricultural uses of that land; 

 
(6) Article 14 Section 5 of the North Carolina State Constitution which states 

“It shall be the policy of this State to conserve and protect its lands and waters for the 
benefit of all its citizenry, and to this end it shall be a proper function of the State of 
North Carolina and its political subdivisions to acquire and preserve park, recreational, 
and scenic areas, to control and limit the pollution of our air and water, to control 
excessive noise, and in every other appropriate way to preserve as a part of the common 
heritage of this State its forests, wetlands, estuaries, beaches, historical sites, open lands, 
and places of beauty;” 

 
(7) The North Carolina Conservation Tax Credit Program that encourages 

contributions of land that provide habitat for fish and wildlife and other similar land 
conservation purposes as set forth in N.C. Gen. Stat. §§ 105-130.34 and 105-151.12 et 
seq.; 

 
(8) The special use assessment of farm and forest lands set forth in N.C. Gen. 

Stat. § 105-277.2 et seq. and of historic properties set forth in N.C. Gen. Stat. § 105-278;  
 

 (9) The Endangered Species Act, 16 U.S.C. § 1531 et seq., which provides a 
program for the conservation of threatened and endangered plants and animals and the 
habitats in which they are found. 

 
 F. Grantor and Grantee have the common purpose of conserving the above-described 
Conservation Values of the Property in perpetuity, and the State of North Carolina has 
authorized the creation of conservation easements pursuant to the terms of the North Carolina 
Conservation and Historic Preservation Agreements Act, N.C. Gen. Stat. § 121-34 et seq.  
Grantor and Grantee wish to avail themselves of the provisions of the foregoing law. 
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 NOW, THEREFORE, Grantor, for and in consideration of the facts recited above and of 
the mutual covenants, terms, conditions and restrictions contained herein and as an absolute and 
unconditional gift, hereby gives, grants and conveys unto Grantee, its successors and assigns, 
forever and in perpetuity for the benefit of the people of North Carolina, a Conservation 
Easement of the nature and character and to the extent as hereinafter set over the Property, 
together with the right to preserve and protect the Conservation Values thereof and the right of 
access to the Property for the purposes granted herein, together with the rights of ingress, egress 
and regress over and through the Access Easement for so long as Grantee complies with the 
consent provisions of Paragraph 22 of this Conservation Easement; but if Grantee fails to obtain 
such prior written consent as is required by Paragraph 22 for the transfer or assignment of this 
Conservation Easement, then in that event all of its right, title and interest created hereby shall 
automatically vest in the City: 
 
1. PURPOSE 
 
 The purposes of this Conservation Easement are: (1) to assure, subject to the reservations 
herein set out, that the Property will be retained forever predominantly in its natural, scenic, 
rural, forested, agricultural, and open space condition; (2) to protect and maintain high quality 
water resources (including the waters of Neuse River Basin), agricultural soils, native plants, 
animals, and plant communities on the Property, while allowing traditional uses on the Property 
that are compatible with and not destructive of the Conservation Values of the Property such as 
timber harvesting or hunting and similar recreational uses; and  (3) to prevent any use of the 
Property that will significantly impair or interfere with the Conservation Values or interests of 
the Property.  The goal is to allow long-term responsible management of forest and agricultural 
resources in a manner that does not compromise water quality, wildlife habitat, unique plant 
communities or other cultural, historic or natural resource values on the Property. 
 
 Grantor will not perform, nor knowingly allow others to perform, any act on or affecting 
the Property that is inconsistent with the purposes of this Conservation Easement. All rights 
reserved by Grantor are considered to be consistent with the conservation purposes of this 
Conservation Easement and require no notification to or approval by Grantee unless expressly 
provided for hereunder.  However, unless otherwise specified below, nothing in this 
Conservation Easement shall require Grantee to take any action to restore the condition of the 
Property after any act of God or other event over which Grantor had no control. Grantor 
understands that nothing in this Conservation Easement relieves them of any obligation or 
restriction on the use of the Property imposed by law. 
 
2. PROPERTY USES 
 
 Grantor reserves to itself, its personal representatives, heirs, successors and assigns, all 
rights accruing from its ownership of the Property, including the right to engage in, or permit or 
invite others to engage in, all uses of the Property that are not expressly prohibited herein and are 
not inconsistent with this Conservation Easement.  Any activity on, or use of, the Property 
inconsistent with the purposes of this Conservation Easement is prohibited. The Property shall be 
maintained in its natural, scenic and open condition and restricted from any development that 
would significantly impair or interfere with the Conservation Values of the Property.  Without 
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limiting the generality of the foregoing, the following is a list of activities and uses which are 
expressly prohibited or which are expressly allowed. 
 
 (A) Forest Management.  Except within the portion of the Property identified as 
Stream Buffer Zone as provided below, harvesting of timber, cutting or destruction of trees or 
other plants, is permitted upon thirty (30) days prior notice to Grantee (with a copy to the 
Stormwater Services Division of the City) and in accordance with this Section 2(A).  Tree or 
vegetation cutting is permitted without notice to Grantee to maintain existing trail and road 
access, and for the maintenance of fences.  Forest management is permitted to generate 
occasional income from harvest and sale of forest products and to maintain the general health of 
the forest ecosystem, provided that all selective timber harvesting shall be conducted: (1) 
consistent with the water quality restrictions described in Section 2(E) and outside the Stream 
Buffer Zone as defined in Section 2(E); (2) on a sustainable yield basis; and (3) in accordance 
with  the current “Forest Management Plan on the Valley Springs Tract, Owned by Susan Fox 
Beischer, dated December 10, 2004, revised October 4, 2006, prepared by R.J. Bernard, Jr. RF 
446, Bernard & Dryman Consulting Forestry, Inc., Durham, NC,” and Best Management 
Practices described below. 
 
 All forest management activities must be in accordance with the Forest Management 
Plan, referenced above, and that is approved by the Grantee.  There shall be no active forest 
management or harvest without an approved Forest Management Plan and Harvest Plan. 
 
 A Harvest Plan prepared by a N.C. registered forester must be submitted to the Grantee 
for its approval at least thirty (30) days prior to any commercial harvest of timber.  No 
commercial silvicultural activity may occur until the Forest Management Plan and a more 
specific Harvest Plan have been approved in writing by the Grantee.   
 
 All forest management activities shall be conducted in accordance with North Carolina 
Division of Forest Resources’ Best Management Practices guidelines for timber harvest and 
management as the same may be promulgated by law or regulation in the State of North Carolina 
and as adopted by the North Carolina organization of professional foresters, and amended from 
time-to-time. 
 
 (B) Agricultural and Horticultural Use.  Except for the forestry activities permitted 
under this Conservation Easement, agricultural use, horticultural use, animal husbandry, and 
grazing of the Property are prohibited. 
 
 (C) Recreational Use. Grantor shall have the right to engage in and permit others, 
whether or not for consideration, to engage in “Non-intensive Outdoor Recreation” on the 
Property.  “Non-intensive Outdoor Recreation” is defined as dispersed, non-commercial and 
non-motorized recreational activities that do not generally rely on buildings and have minimal 
impact on renewable natural resources.  Such activities include but are not limited to, hiking, bird 
watching, camping, picnicking, mountain biking and lawful hunting and fishing, but do not 
include horseback riding.  Grantor may lease or license any portion of the Property for such Non-
intensive Outdoor Recreation purposes. Grantor reserves the right to promulgate and enforce 
reasonable rules and regulations for all activities incident to recreational use of the Property, 
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including but not limited to the right to prohibit any recreational use that would permit severe 
damage to or destruction of other significant Conservation Values of the Property.  All hunting 
and fishing activities shall be conducted in such a manner so as to not harm any threatened or 
endangered species.  No hunting, fishing, wildlife enhancement or other non-commercial 
recreational activity shall be conducted in any manner that would permit the “destruction of 
[any] significant conservation interest” as that phrase is used in Treas. Reg. Section 1.170A-
14(e)(2) or otherwise conflict with the conservation purposes of this Conservation Easement. 
 

(D) Structures, Fences, and Utilities.  The construction of any building or other 
structure is prohibited except as expressly provided herein.  Existing fences may be repaired and 
replaced, and new perimeter fences may be built to mark property boundaries, without the 
permission of Grantee.  Fences for the purpose of protecting any ponds, permanent or 
intermittent watercourses on the Property are also permitted.  Construction of bridges, 
informational kiosks and benches shall also be permitted so long they are incidental to the uses 
of the Property permitted hereunder.  Existing City sewers and easements may be inspected, 
repaired, operated, maintained and replaced without additional permission or approval from 
Grantee or Grantor.  With the prior written approval of Grantee, which shall not be unreasonably 
withheld, conditioned or delayed, Grantor shall be permitted to construct and maintain a sewer 
line over and through the Property for the purposes of serving Grantor’s adjacent lands.  
Grantee’s approval rights shall be limited to assessing the location of the easement and the effect 
of the easement on the Conservation Values.  Any such construction and maintenance shall be 
conducted in a manner that complies with all applicable law and that minimizes any adverse 
impact on the Conservation Values.  In no event shall cellular or other communication towers be 
allowed on the Property.  The construction of any other utilities on the Property is prohibited 
without prior approval of Grantee, which approval shall take into account the impact of the new 
utility on the aesthetic quality of the Property, water quality and other environmental issues, the 
value of the Property as an open space, any endangered or threatened species on the Property and 
such other considerations as Grantee shall deem just and proper in order to ensure that any new 
utilities do not permit the destruction of any “significant conservation interest” as that phrase is 
used in Treas. Reg. Section 1.170A-14(e)(2) or otherwise undermine the conservation purposes 
of this Conservation Easement. 
 

(E) Water Quality and Drainage Patterns.  There shall be no pollution of surface 
water, natural water courses, lakes, ponds, marshes, subsurface water or any other water bodies, 
nor shall activities be conducted on the Property that would be detrimental to water purity or that 
could alter the natural water level or flow in or over the Property. Diking, draining, filling or 
removal of wetlands is prohibited.  The Plat designates a stream buffer area labeled as “50’ 
stream buffer” and “100’ stream buffer” (the “Stream Buffer Zone”).  Except as expressly 
permitted hereunder, there shall be no buildings or other structures constructed within the Stream 
Buffer Zone or within one hundred (100) feet of any surface waters.  As used herein, “surface 
waters” shall be defined as including but not limited to intermittent streams, perennial streams, 
lakes, ponds and estuaries.  Timber removal, cutting, logging, and mowing or other disturbance 
or interference of native plants are prohibited within the Stream Buffer Zone, except selective 
cutting or clearing of vegetation for fire protection, trail and sewer maintenance, and/or 
conservation management purposes.  Conservation management purposes include but are not 
limited to prescribed burns or practices conducive to propagation and retention of native plants 
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and wild population of game and non-game species and removal of non-native plants.  
Protection, maintenance, and management activities shall only be allowed if undertaken in 
accordance with a Forest Management Plan as described in Section 2(A).  Prior notice to the City 
shall be given for any activity within the stream buffer, including those authorized under a Forest 
Management Plan, that will impact more than 20% of the vegetation within the buffer.  Hunting 
and fishing is permitted pursuant to applicable rules and regulations.     
 
 Within the Stream Buffer Zone there shall be no activities, pollution or surface alteration 
of any kind that would be detrimental to water purity or that would alter natural water levels, 
drainage, sedimentation and/or flow in or over the Property or into any surface waters, or cause 
soil degradation or erosion, including but not limited to any sort of diking, dredging, alteration, 
draining, filling or removal of wetlands, agricultural practices or timber management.  
Furthermore, prior to engaging in any activity outside of the Stream Buffer Zone that may result 
in the degradation of the buffer, the Grantor agrees to consult with the Grantee and with the 
Stormwater Services Division of the City to ensure that any potential degradation is avoided or 
minimized. 
 
 Construction of roads, trails, and paths on the Property within the Stream Buffer Zone is 
prohibited, except for, with prior written notice to Grantee (1) the maintenance of those unpaved 
paths and sewer easements that exist as of the date of this Conservation Easement as described in 
the Baseline Documentation Report, if any, and (2) construction and maintenance of paths 
limited to single file pedestrian traffic; provided, however, that construction of roads and trails 
otherwise built in compliance with Section 2(F) may occur within the Stream Buffer Zone if a 
stream crossing is reasonably necessary to carrying out the uses permitted on the Property and 
such construction is carried out in a manner reasonably calculated to minimize adverse impacts 
to the Conservation Values.   Any unpaved paths may not be widened or covered with asphalt or 
other impervious materials.  For the purposes of this Conservation Easement, gravel shall not be 
considered an impervious material.   
 
 If the boundaries of the Stream Buffer Zone become unclear for any reason, the 
boundaries shall be established (with respect to each side of the stream) by measuring 100 feet 
from the top of the stream bank in a direction perpendicular to the course of the stream. 
 
 (F) Construction and Maintenance of Roads and Trails; Trail Easement.  Subject to 
Section 2(E) above, construction and maintenance of unpaved logging roads or temporary roads 
that may be reasonably necessary and incidental to carrying out the uses permitted on the 
Property by this Conservation Easement and the construction of trails no more than eight (8) in 
width feet are permitted with the prior written approval of Grantee as to location and width.  In 
conjunction with the unconditional gift of a Conservation Easement upon the property, subject 
the terms hereof, Grantor also grants a trail easement to the City of Durham, for the proposed 
construction of the section of gravel or unimproved trail from Rivermont Road to Nancy Rhodes 
Creek that is proposed to cross the Property, the general location of said proposed trail which is 
shown on the Durham Trails and Greenway Master Plan (2001).  Such trail shall not encroach on 
the Stream Buffer Zone described in this Conservation Easement or cross such Stream Buffer 
Zone.  Consent for final trail location and commencement of construction of such trail, by 
Grantor and Grantee, shall not be unreasonably withheld provided, however, that plans for such 
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trail shall be provided to both parties prior to any construction, and Grantor consent for timing of 
entry and construction shall be obtained.  No portion of the Property shall be paved or otherwise 
covered with concrete, asphalt, or any other impervious paving material. 
 

(G) Excavation, Dredging, or Mineral Use. There shall be no filling, excavation, 
dredging, mining, or drilling which materially affects the topography of the land or is detrimental 
in any material way to the flora and fauna on the Property; no removal of topsoil, sand, gravel, 
rock, peat, minerals or other materials, and no change in the topography of the land in any 
manner except as necessary to allow the construction of the improvements allowed in Section 
2(D) above, the maintenance of existing roads, hiking trails and for the purpose of combating 
erosion or flooding.   
 
 (H) Signage.  No signs or billboards or other advertising displays are allowed on the 
Property, except signs whose placement, number and design do not diminish the scenic character 
of the Property may be displayed to identify trails and the Conservation Values of the Property, 
to identify the name and address of the Property, to give directions, to advertise or regulate 
permitted uses of the Property and prescribe rules and regulations for recreational use of the 
Property, to advertise the Property for sale or rent, to post the Property against trespassers, and 
for educational purposes reasonably related to the Non-intensive Outdoor Recreation permitted 
on the Property.  The face of signs permitted pursuant to this provision may not exceed nine (9) 
square feet without the prior written approval of Grantee, which approval shall not be 
unreasonably withheld.  Signs permitted pursuant to this provision shall not exceed fourteen (14) 
feet in height above ground level. 
 
 (I) No Biocides.  Except in accordance with this section and Section 2(E) above, 
there shall be no use of pesticides or biocides, including but not limited to insecticides, 
fungicides, rodenticides, and herbicides, except as to control invasive species detrimental to the 
Conservation Values of the Property. Silvicultural use of biocides is allowed, if prescribed in the 
Forest Management Plan.   
 
 (J) No Dumping or Storage.  There shall be no storage or dumping of trash, garbage, 
abandoned vehicles, appliances, or machinery, or other unsightly or offensive material, 
hazardous substance, or toxic waste on the Property. There shall be no changing of the 
topography through the placing of soil or other substance or material such as land fill or dredging 
spoils, nor shall activities be conducted on the Property owned by Grantor, that could cause 
erosion or siltation on the Property.  Notwithstanding the foregoing, Grantor is not an insurer of 
the environmental condition of the Property to the extent the same may be affected by the actions 
of others; nothing herein shall be construed to require any clean up or remediation of 
contamination caused by those other than Grantor except to the extent the same may be required 
affirmatively by enforcement action of a governmental agency or subdivision having proper 
jurisdiction.  Grantor shall, insofar as may be reasonable, make a good faith effort to keep the 
Property in a clean state, free of unsightly debris, trash and abandoned goods.   
 
 (K) Predator Control.  Grantor shall have the right to control, destroy, or trap 
predatory and problem animals that pose a material threat to forestry, agriculture, drainage, 
livestock and/or humans by means and methods approved by Federal, State or Local laws. The 
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method employed shall be selective and specific to individuals, rather than broadcast, 
nonselective techniques. 
 
 (L) Commercial Development.  Any commercial or industrial use of or activity on the 
Property, other than those relating to silviculture and recreation, as permitted herein, is 
prohibited. 
 
 (M) Development Rights; Sale of Land Bank Credits.  All housing, commercial and 
industrial development rights that are now or hereafter allocated to, implied, reserved or inherent 
in the Property, are terminated and extinguished, and may not be used on or transmitted to any 
portion of the Property, as it now or hereafter may be bound or described, or to any other 
property; provided, however, that Grantor expressly reserves the rights to sell for value any or all 
of the “credits” created by the acceptance of the Property by the City of Durham as a land bank 
donor parcel pursuant to Article X of Chapter 70 of the Durham City Code. 
 
 (N) Subdivision.  The subdivision of the Property, whether by physical or legal 
processes, is prohibited.  Nothing herein shall be construed to prevent the subdivision of any 
portion of the Master Tract lying outside the Property. 
 
3. ADDITIONAL RIGHTS RETAINED BY GRANTORS   
 
 Grantor retains the following rights: 
 
 (A) Existing Uses.  The right to undertake or continue any activity or use of the 
Property not prohibited by this Conservation Easement so long as it does not detract or impair 
the Conservation Values of the Property; and 
 
 (B) Transfer.  The right to sell, give, mortgage, lease, or otherwise convey the 
Property subject to the terms of this Conservation Easement. 
 
4. GRANTEE’S RIGHTS 
 
 To accomplish the purpose of this Conservation Easement, the following rights are 
granted to Grantee by this Conservation Easement: 
 
 (A) Right to Protect.  The right to preserve and protect the Conservation Values of the 
Property and enforce the terms of this Conservation Easement; and 
 
 (B) Right of Entry.  Grantee, and the City, their employees, representatives, and 
agents and its their successors and assigns, have the right, after prior written notice to Grantor, to 
enter the Property at reasonable times for the purpose of inspecting and monitoring the Property 
to determine whether Grantor, its representatives, assigns, heirs and successors are complying 
with the covenants and purposes of this Conservation Easement and to inspect for violations and 
to enforce the Conservation Easement.  Furthermore, the City, their employees, representatives, 
and agents and their successors and assigns, have the right, without notice to Grantee or Grantor, 
to enter the property for the purposes of inspecting, repairing, maintaining and replacing the 
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existing City sewer on the property or the trail from Rivermont Road to Nancy Rhodes Creek (if 
constructed) which is described in Section 2(F) hereof. 
 
5. RESPONSIBILITIES OF GRANTOR AND GRANTEE NOT AFFECTED   
 
 Other than as specified herein, this Conservation Easement is not intended to impose any 
legal or other responsibilities on Grantor, or in any way to affect any existing obligation of 
Grantor as owner of the Property. Among other things, this shall apply to: 
 
 (A) Taxes and Assessments.  Grantor shall be solely responsible for payment of all 
taxes and assessments levied against the Property. 
 
 (B) Upkeep and Maintenance.  Grantor shall be solely responsible for the upkeep and 
maintenance of the Property, to the extent it may be required by law. Grantee shall have no 
obligation for the upkeep or maintenance of the Property. 
 
6. PUBLIC ACCESS   
 
 No right of access by the general public to any portion of the Property is conveyed by this 
Conservation Easement with the exception of the trail from Rivermont Road to Nancy Rhodes 
Creek (if constructed) which is described in Section 2(F) hereof.  However, the public has the 
right to view the Property from adjacent publicly accessible areas such as public roads and 
waterways, and Grantee may permit the public to use the Property in accordance with Section 
2(D) hereof. 
 
7. ENFORCEMENT   
 
 Grantee shall have the right to prevent and correct violations of the terms of this 
Conservation Easement in accordance with the following terms: 
 
 (A) If Grantee determines that Grantor is in violation of the terms of this Conservation 
Easement or that a violation is threatened, Grantee shall give written notice to Grantor of such 
violation and demand corrective action sufficient to cure the violation and, where the violation 
involves injury to the Property resulting from any use or activity inconsistent with the purposes 
of this Conservation Easement, to restore the portion of the Property so injured.  If Grantor fails 
to cure the violation within thirty (30) days after receipt of notice thereof from Grantee, or if the 
violation cannot reasonably be cured within said period, fails to commence to cure such violation 
within the thirty (30) day period, and thereafter to prosecute the cure to completion diligently, 
Grantee may bring an action at law or in equity to enforce the terms of this Conservation 
Easement, to enjoin the violation by temporary and/or permanent injunction, to recover any 
damages to which it may be entitled for violation of the terms of this Conservation Easement or 
injury to any Conservation Values protected by this Conservation Easement, and to require the 
restoration of the Property to the condition that existed prior to any such injury.  The failure of 
Grantee to discover a violation or to take immediate legal action shall not bar it from doing so at 
a later time.  The City holds third-party rights of enforcement for this Conservation Easement 
pursuant to Section 23 hereof.  
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 (B) Notwithstanding the above, nothing contained in this Conservation Easement 
shall be construed to entitle Grantee to bring any action against Grantor for any injury to or 
change in the Property resulting from causes beyond Grantor’s control, including without 
limitation fire, flood, storm, and earth movement, or from any prudent action taken by Grantor 
under emergency conditions to prevent, abate, or mitigate significant injury to the Property 
resulting from such causes; and nothing in this Conservation Easement shall require Grantor to 
take any action to restore the condition of the Property after any act or event over which Grantor 
has no control.  
 
 (C)  Notwithstanding any other provision in this Section, in the event that Grantee 
reasonably determines that a violation of the terms of this Conservation Easement occurs or 
threatens to occur and that such violation would cause immediate and irreparable injury for 
which Grantee would have no adequate remedy at law, Grantee may immediately and without 
notice bring an action at law or in equity to enforce the terms of this Conservation Easement, to 
enjoin the violation by temporary and/or permanent injunction, to recover any damages to which 
it may be entitled for violation of the terms of this Conservation Easement or injury to any 
Conservation Values protected by this Conservation Easement, and to require the restoration of 
the Property to the condition that existed prior to any such injury.   
 
8. NOTICE OF INTENTION 
 
 Grantor shall notify Grantee before undertaking any use or change in use of the Property 
pursuant to Section 2 hereof which may have adverse impact on the Conservation Values of the 
Property.  The purpose of this notice requirement is to comply with the provisions of Treas. Reg. 
Section 1.170A-14(g)(5)(ii), in order to allow Grantee a reasonable period to consider the 
prospective impact to the extent Grantee deems appropriate. 

 
 (A) Notices to Grantee. 
 

 (i) Means of Notice – Any notices to Grantee required in this 
Conservation Easement shall be sent by registered or certified mail, or other 
courier providing reliable proof of delivery, to Triangle Land Conservancy’s 
Easement Steward at 1101 Haynes Street, Suite 205, Raleigh, NC 27604 or such 
other person or address as may be hereafter specified by notice in writing to, 
Grantor.  All other communication shall be made by reasonable means under the 
circumstances. 

 
 (ii) Consent of Notice – The purpose of requiring Grantor to notify 
Grantee prior to undertaking certain permitted activities, as provided in Section 2, 
is to afford Grantee an adequate opportunity to monitor the activities in question 
to ensure that they are designated and carried out in a manner consistent with the 
terms and Purposes of this Conservation Easement.  Such notices to Grantee or 
requests for Grantee consent, required or contemplated hereunder, must include, 
at a minimum, sufficient information, including the nature, scope, design, 
location, timetable, and any other material aspect of the proposed activity, in 
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sufficient detail to enable Grantee to determine whether proposed plans are 
consistent with the requirements of this Conservation Easement and the purposes 
hereof.   

 
 (iii) Process of Notice and Approval – Whenever notice to Grantee is 
required, Grantor shall notify Grantee in writing not less than sixty (60) days prior 
to the date Grantor intends to undertake the activity in question. The notice shall 
describe the activity in sufficient detail to permit Grantee to make an informed 
judgment as to its consistency with the requirements and purpose of this 
Easement.  Where Grantee’s approval is required, Grantee shall grant or withhold 
its approval in writing, with an explanation of the reasons in the event approval is 
withheld, within sixty (60) days of receipt of Grantor’s written request therefore.   

 
 (iv) Failure to Respond – If Grantee approval is required under the 
terms of this Conservation Easement prior to the exercise of a reserved right that 
is the subject of the notification and request for approval, failure of Grantee to 
respond within sixty (60) days shall be deemed to be approval of any activity not 
specifically prohibited or not inconsistent with the limitations on such activities in 
this Conservation Easement. 
 
 (v) Additional Notice to City. Where notice to the City is required for 
an activity described in Section 2 of this Conservation Easement, the City shall be 
provided with all information that is provided to Grantee, as described above, and 
shall be subject to the remaining terms of this subparagraph (A). A copy of 
Grantee’s annual inspection report shall be provided to the City. 

 
 (B) Notices to Grantor.  Any notices to Grantor required by this Conservation 
Easement shall be sent by registered or certified mail or other courier providing reliable proof of 
delivery, to Grantor, c/o David Beischer, Garden View Realty, 2726 Croasdaile Drive, Suite 101, 
Durham, North Carolina 27705 or to such other person or address as may be hereafter specified 
by notice in writing to Grantor.  All other communication shall be made by reasonable means 
under the circumstances.   

 
(C) Notices to City.  Notices to the City or copies thereof required by this 

Conservation Easement shall be sent by registered or certified mail or other courier providing 
reliable proof of delivery to: 
 

Stormwater Services Division 
Department of Public Works 
City of Durham 

  101 City Hall Plaza 
  Durham, NC 27701 
  Attn.: Paul Wiebke 
 
or to such other person or address as may be hereafter specified by notice in writing to Grantor 
and Grantee.  All other communication shall be made by reasonable means under the 
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circumstances.   
 
9. TRANSFER OF EASEMENT   
 
 The Parties hereto recognize and agree that the benefits of this Conservation Easement 
are in gross and assignable; provided, however, that, subject to the terms of Section 22, 
Grantee’s interest in this Conservation Easement (a) may only be transferred or assigned to an 
organization (i) that is a qualified organization as that term is defined under Section 170(h)(3) of 
the Internal Revenue Code, as amended, or any successor section, and the regulations 
promulgated thereunder which is organized or operated primarily for one of the conservation 
purposes specified in Section 170(h)(4)(A) of the Internal Revenue Code and (ii) that is 
authorized to acquire and hold conservation easements under the Conservation and Historic 
Preservation Agreements Act, or any successor provision thereto, and (b) may not be assigned to 
a governmental entity without the prior written consent of Grantor except as otherwise expressly 
permitted herein.  The Parties further covenant and agree that the terms of the transfer or the 
assignment will be such that the transferee or assignee will be required to continue to carry out in 
perpetuity the conservation purposes that the contribution was originally intended to advance as 
set forth in the recitals above, which recitals are incorporated herein by this reference.  Grantee, 
its successors or assigns, hereby covenants and agrees to monitor and observe the Property in 
perpetuity for the purposes set forth in this Conservation Easement.  Grantee may be released 
from the obligation to monitor and observe the Property with the prior written consent of the 
City.  
 
10. NOTICE OF TRANSFER OF PROPERTY 
 
 Grantor shall notify Grantee (with a copy to City) in writing at least thirty (30) days prior 
to any proposed transfer of the Property, or any interest in it, to any third party.  In the event of 
any conveyance of any interest in the Property, Grantor, its successors and assigns shall identify 
this Conservation Easement as an exception in any deed or other instrument of conveyance.   
 
11. AMENDMENT OF EASEMENT 
 
 This easement may be amended only with the written consent of Grantor, Grantee, and 
the City. Any such amendment shall be consistent with the purposes of this Conservation 
Easement, and shall comply with Section 170(h) of the Internal Revenue Code, or any 
regulations promulgated in accordance with that section.  Any such amendment shall also be 
consistent with the Uniform Conservation and Historic Preservation Agreement Act, N.C. Gen. 
Stat. § 121-34 et seq. or any regulations promulgated pursuant to that law.  Grantor and Grantee 
have no right or power to agree to any amendment that would affect the enforceability of this 
Conservation Easement.  Any such amendment or modification must be executed by Grantor, 
Grantee, and the City and shall be recorded in the Durham County Registry. 
 
12. TERMINATION OF EASEMENT 
 
 If it is determined that conditions on or surrounding the Property have changed so much 
that it is impossible to fulfill the conservation purposes set forth above, a court with jurisdiction 
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may, at the request of Grantor, Grantee, and the City subject to the limitations contained in 
Section 22, terminate this Conservation Easement. 
 
 If condemnation of a part of the Property or of the entire Property by public authority 
renders it impossible to fulfill any of these conservation purposes, the Conservation Easement 
may be terminated through condemnation proceedings. 
 
 At the time of conveyance of the Conservation Easement to Grantee, this Conservation 
Easement gives rise to a real property right, immediately vested in Grantee, with a third party 
right of enforcement in the City.  If the easement or part thereof is terminated and the Property is 
sold or taken for public use, then, as required by Section 1.170A-14(g)(6) of the IRS regulations, 
Grantee shall be entitled to a percentage of the gross sale proceeds or condemnation award 
(minus any amount attributed to new improvements made after the date of the conveyance, 
which amount shall be reserved to Grantors), equal to the ratio of the appraised value of this 
easement to the unrestricted fair market value of the Property, as these values are determined on 
the date of this Conservation Easement.  
 
 All condemnation related expenses incurred by Grantor and Grantee shall be paid out of 
any recovered proceeds prior to distribution of the net proceeds as described herein. 
 
13. INTERPRETATION 
 
 This Conservation Easement shall be interpreted under the laws of North Carolina, 
resolving any ambiguities and questions of the validity of specific provisions as to give 
maximum effect to its conservation purposes. 
 
14. INDEMNIFICATION 
 
 Grantor agrees to indemnify and hold Grantee harmless from any and all costs, claims or 
liability, including but not limited to reasonable attorneys’ fees arising from any personal injury, 
accident, negligence or damage relating to the Master Tract, or any claim thereof, unless due to 
the negligence of Grantee or its agents, contractors or employees, in which case liability shall be 
apportioned accordingly.  Grantee agrees to indemnify and hold Grantor harmless from and 
against any and all costs, claims or liability, including but not limited to reasonable attorney’s 
fees, resulting from Grantee’s exercise of its rights of entry pursuant to this Conservation 
Easement, unless due to the negligence of Grantor or its agents, contractors or employees, in 
which case liability shall be apportioned accordingly. 
 
15. TITLE 
 
 Grantor covenants and represents that Grantor is the sole owner and is seized of the 
Master Tract in fee simple and has good right to grant and convey this Conservation Easement; 
that the Master Tract is free and clear of any and all encumbrances, including but not limited to, 
any mortgages not subordinated to this Conservation Easement, except easements and rights of 
way currently recorded in Durham County that do not have a material adverse impact on the 
Conservation Values of the Property, and that Grantee shall have the use of and enjoy all the 
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benefits derived from and arising out of this Conservation Easement. 
 
16. ENVIRONMENTAL CONDITION   
 
 Grantor warrants, without investigation, that it has no actual knowledge of a release or 
threatened release of hazardous substances or wastes on the Master Tract in material violation of 
applicable environmental law. 
 
17. SEVERABILITY 
 
 Invalidity of any of the covenants, terms or conditions of this Conservation Easement, or 
any part thereof, by court order or judgment shall in no way affect the validity of any of the other 
provisions hereof which shall remain in full force and effect. 
 
18. PARTIES 
 
 Every provision of this Conservation Easement that applies to Grantor or Grantee shall 
also apply to their respective heirs, executors, administrators, assigns, and all other successors as 
their interest may appear. 
 
19. MERGER 
 

The parties agree that the terms of this Conservation Easement shall survive any merger 
of the fee and easement interest in the Property. 
 
20. SUBSEQUENT LIENS ON PROPERTY 
 
 No provisions of this Conservation Easement should be construed as impairing the ability 
of Grantor to use this Property as collateral for subsequent borrowing, providing that any 
mortgage or lien arising from such a borrowing is subordinate to this Conservation Easement.  
 
21. ESTOPPEL CERTIFICATES 
 
 Upon request by Grantee, Grantor shall within thirty (30) days of written request by 
Grantee execute and deliver to Grantee any document, including an estoppel certificate, which 
certifies Grantor's compliance with any obligation of Grantor contained in this Easement and 
otherwise evidences the status of this Easement, as may be reasonably requested by Grantee. 
 
22. GRANTEE’S INTEREST VESTING IN CITY  
 

In the event that Grantee, without the prior written consent of the City which must be 
approved by City Council, (1) terminates, transfers, or otherwise divests itself of any rights, title 
or interest in and to the Conservation Easement, or (2) attempts to dissolve the easement, the 
Grantee’s interest in the Conservation Easement will automatically vest in the City.  If the 
Grantee’s interest in this Conservation Easement vests in the City, the City is required to uphold 
the Conservation Easement.  
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23. CITY’S THIRD PARTY RIGHT OF ENFORCEMENT 
 
 In the event that the Grantee fails to enforce any of the terms of this Conservation 
Easement, the City shall have the independent right to enforce any of the terms of this 
Conservation Easement, through any and all authorities available under state law and in 
conformance with Section 7 hereof.  Any forbearance by the City to exercise this third party 
right of enforcement shall not be deemed or construed to be a waiver by the City of such right in 
general, or with respect to a specific violation of any of the terms of this Conservation Easement. 
 
24.  ENTIRE AGREEMENT 
 
 This instrument sets forth the entire agreement of the parties with respect to the 
Conservation Easement and supersedes all prior discussions, negotiations, understandings or 
agreements relating to the Conservation Easement, all of which are merged herein.  
 
25. NO FORFEITURE 
 
 Nothing contained herein will result in a forfeiture or reversion of Grantor’s title in any 
respect. 
 
26. EFFECT OF TRANSFER ON RIGHTS AND OBLIGATIONS 
 
 Except for Grantee's obligation to monitor the Property as set forth in Section 9, a party’s 
rights and obligations under this Conservation Easement shall terminate upon the transfer of the 
party’s interest in the Conservation Easement or Property to a party assuming its obligations 
hereunder, except that liability for acts or omissions occurring prior to transfer shall survive 
transfer, but this Conservation Easement shall not be affected by such transfer, the transferee 
having the rights and obligations of the transferring party. 
 
27. SUCCESSOR LIMITATION 
 
 If Grantee shall cease to exist or to be a qualified organization under Section 170(h) of 
the Internal Revenue Code, or to be authorized to acquire and hold conservation easements under 
N.C. Gen. Stat. § 121-34 et seq., and a prior assignment is not made pursuant to Paragraph 9 
above, then Grantee’s rights and obligations under this Conservation Easement shall become 
immediately vested in the City or, if the City requests, with such other organization as a court of 
competent jurisdiction shall direct pursuant to North Carolina law and with due regard to the 
requirements for an assignment pursuant to said Paragraph 9. 
 
28. ACCEPTANCE AND EFFECTIVE DATE 
 
 As attested by the signature of its authorized representatives affixed hereto, Grantee 
hereby accepts without reservation the rights and responsibilities conveyed by this Conservation 
Easement. This Conservation Easement is to be effective the date recorded in the Durham 
County Registry. 
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29. ATTORNEY'S FEES 
 
 Should Grantor, Grantee, or the City employ an attorney or attorneys to enforce any of 
the provisions of this Conservation Easement, or to recover damages for the breach of this 
Conservation Easement, then the nonprevailing party in any final judgment agrees to pay all 
reasonable costs, charges and expenses, including attorney's fees, expended or incurred in 
connection therewith.  
 
 TO HAVE AND TO HOLD, this Grant of Conservation Easement and development 
rights, including but not limited to the Access Easement and all privileges and rights thereunto, 
unto Grantee, its successors and assigns forever. 
 
 
 
 

[signature and acknowledgment pages follow] 
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 IN WITNESS WHEREOF, Grantor and Grantee, intending to bind themselves legally, 
have set their hands and seals on the date first written above. 
 
GRANTOR: 
 
__________________________ (Seal) 
XXXXXXXXXXXX       
 
__________________________ (Seal) 
XXXXXXXXXXXXX   
 
      
 
 
NORTH CAROLINA 
   COUNTY 
 
I certify that the following person(s) personally appeared before me this day, each 
acknowledging to me that the he or she signed the foregoing document: XXXXXXXXXXX and 
XXXXXXXX. 
 
Date ____________________  ______________________________ 

Official Signature of Notary 
 
      ______________________________ 
(Official Seal)     Notary’s printed or typed name 
 
 

My commission expires:  ____________________ 
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GRANTEE:   
       
XXXXXXXXXXXXX, 
a North Carolina non-profit corporation 
 
By:  ______________________ 

XXXXXXXXXXXX, President 
 
NORTH CAROLINA 
   COUNTY 
 
I certify that the following person(s) personally appeared before me this day, each 
acknowledging to me that the he or she signed the foregoing document: XXXXXXXXXX 
 
Date ____________________  ______________________________ 

Official Signature of Notary 
 
      ______________________________ 
(Official Seal)     Notary’s printed or typed name 
 
 

My commission expires:  ____________________ 
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EXHIBIT A 
 

LEGAL DESCRIPTION OF PROPERTY AND ACCESS EASEMENT 
 

Lying in Durham County, North Carolina on the west side of xxxxxxxxxxxxxxxx, and being 
more particularly described as follows: 
 
BEING all of that xxxx acre area of land named “Conservation Easement” as shown on the plat 
entitled “xxxxxxxxxxx” by xxxxx  Consulting dated ______________________ and recorded in 
Plat Book _______, Pages _________ and _________, Durham County Registry, to which plat 
reference is made for a more particular description of same; 
 
TOGETHER WITH an easement for ingress, egress and regress over that xxxxx  acre area of 
land labeled as “Area Excluded from Conservation Easement” as shown on the above referenced 
Plat for the purposes of pedestrian and vehicular access to and from the Property.  Grantee shall 
use the existing logging road or such other route that Grantor shall from time to time designate. 
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NC DENR  North Carolina Department of Environment and Natural Resources 
NC DLQ North Carolina Division of Land Quality 
NC DOT  North Carolina Department of Transportation 
NC DWQ  North Carolina Division of Water Quality 
NET New Employee Training 
NOV Notice of Violation 
NRCS Natural Resources Conservation Service 
NPDES  National Pollutant Discharge Elimination System 
NPP Notice of Proposed civil Penalty 
NSW Nutrient Sensitive Waters 
PAH Polycyclic Aromatic Hydrocarbon 
PCB  Polychlorinated Biphenyls 
QAPP Quality Assurance Project Plan 
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Acronyms Used In the SWMP Plan (continued) 
 
SARA Superfund Amendments and Reauthorization Act of 1986  
SFOMPA Stormwater Facility Operation and Maintenance Permit Agreement 
SOS State of Our Streams 
SSO Sanitary Sewer Overflow 
SWMP  StormWater Management Program 
SWPPP StormWater Pollution Prevention Plan 
SWS Storm Water Services (City of Durham, Public Works) 
TKN  Total Kjeldahl Nitrogen 
TMDL  Total Maximum Daily Load 
TP Total Phosphorus 
TSS  Total Suspended Solids 
UDO Unified Development Ordinance 
USGS U.S. Geological Survey 
W&S Water and Sewer Maintenance Division (City of Durham) 
WLA  Waste Load Allocation 
WQBA Water Quality Basin Area 
WQCA Water Quality Critical Area 
WQI  Water Quality Index (City of Durham) 
WRF Water Reclamation Facility 
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Background 
 
The City of Durham is authorized to discharge stormwater from the City’s 
Municipal Separate Storm Sewer System (MS4) to receiving waters of the State 
in accordance with the discharge limitations, monitoring requirements, and 
other conditions set forth in National Pollutant Discharge Elimination System 
(NPDES) permit NCS000249 under Section 402(p) of the federal Clean Water 
Act.  The City’s municipal separate storm sewer system is located within the 
City of Durham Jurisdictional Area and Durham County.  The system 
discharges to receiving waters within the Cape Fear and Neuse River basins.  
The permit requires development and implementation of a Stormwater 
Management Program.  This Stormwater Management Program is limited to 
the jurisdictional area within the City of Durham’s municipal boundaries 
because the City does not exert authority over an Extra Territorial Jurisdiction 
(ETJ).   
 
The City of Durham Municipal Separate Storm Sewer System is the drainage 
conveyance or system of drainage conveyances owned and operated by the 
City of Durham.  The City’s MS4 includes curbs, street gutters, catch basins, 
storm drain pipes, swales, ditches, and other man-made conveyances 
designed or used for collecting and conveying stormwater.  Durham’s MS4 is 
primarily the drainage conveyances in City-owned streets and on City 
property.  There are other MS4s within the City of Durham including publicly-
owned drainage conveyances of the NC Department of Transportation, 
Durham Technical Community College, North Carolina Central University, 
Durham City-County School System, and Durham County.  Drainage on 
private property typically is covered by private drainage easements and are 
for the benefit of adjacent property owners. 
 
On May 17, 1993 the City of Durham submitted its application for a NPDES 
Municipal Stormwater Permit under the federal Clean Water Act’s Phase I 
regulations for large and medium size cities.  The City’s first permit was 
issued by the North Carolina Division of Water Quality and became effective 
December 30, 1994.  On December 23, 1998, the City submitted a timely 
application for permit renewal.  In October of 1999, NC DENR, Division of 
Water Quality acknowledged the City's timely application, and authorized the 
City to continue operating under its existing permit in accordance with 
federal regulations.  The City was allowed to implement program elements 
outlined in the renewal application while it awaited issuance of a new permit.  
The North Carolina Division of Water Quality subsequently developed 
implementation requirements for the Phase II stormwater program and 
requested a supplemental permit application addressing the new 
requirements of the Phase II program; the City submitted the supplemental 
information June, 2003.  The City was issued a second round permit that 
became effective July 1, 2007. 
 

H-159



 

2  
 

In part II of the permit, Section I.1 requires development and implementation 
of a Stormwater Management Program (SWMP).  A SWMP Plan was developed 
for the initial permit, and has been modified over the years to comply with 
provisions of the initial permit and provisions in the City’s application for 
permit renewal.  The City is required to continue implementing the prior plan 
until this one has been approved. 
 
Municipal stormwater management is intended to be implemented in an 
iterative manner with each five-year permit containing more detailed 
requirements, and municipal permittees responding with better tailored, 
more advanced stormwater management programs.  Iterative improvements 
may also occur on a shorter cycle, with permittees making minor revisions to 
their management plans annually. 
 
Issuance of a new NPDES permit with new provisions, and with more detailed 
requirements for provisions in the initial permit, requires development of a 
new SWMP Plan.  The purpose of this plan is to establish the means by which 
the City will achieve compliance with the permit (NCS000249) and the 
specific requirements of section 402(p)(3)(B) of the Clean Water Act. This 
section of the Clean Water Act requires that the City, to the maximum extent 
practical and allowable under State or local law, effectively prohibits non-
stormwater discharges to the City's MS4 and that controls and management 
measures are implemented by the City to reduce the discharge of pollutants 
from the MS4.   
 
Once this SWMP Plan has been approved by the North Carolina Division of 
Water Quality, its provisions become enforceable parts of the permit (as 
outlined in part II, section I.2 of the permit).  Implementation of best 
management practices consistent with the provisions of this plan will 
constitute compliance with the standard of reducing pollutants to the 
maximum extent practicable.  Until this plan is approved, the City will 
continue to comply with the SWMP Plan (latest modification) developed under 
the previous permit. 
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Section 1.0 -  
Storm Drainage System Information 
 
 
1.1 Population Served 
This Stormwater Program Management Program (SWMP) addresses the City’s 
MS4 located within the City of Durham municipal boundaries.  The City of 
Durham is the fourth largest City in North Carolina according to the 2000 
census.  Table 1-1 provides the population and estimated average annual 
growth rate for the City of Durham and for Durham County as a whole.   
 
 
Table 1-1: Population and Growth Rate for the City of Durham1 
 

City-County Current Est. 
Population 
(July 2006) 

2000 
Population  

1990 
Population  

Est. Annual 
Percent 
Change 

City of Durham 214,492 187,035  136,612 3.7%  
Durham County - 223,314 181,835 - 

 
 
 
1.2 Growth Rate 
The population growth rate is estimated to be 3.7% as shown in Table 1-1 for 
the incorporated area of the City of Durham. This growth rate was calculated 
using the percent change between the 1990 and 2000 population totals from 
the Decennial Census, annualized by dividing this percent change by ten.   
 
Table 1-2 provides the population, land area, and population density for the 
City of Durham.  Population density has remained relatively constant over the 
last 16 years, indicating that the City has grown through expansion largely as 
a result of voluntary annexation.   
 
Voluntary annexation agreements are executed throughout the year, but 
formal annexations occur only twice a year.  The Planning Department 
updates jurisdictional boundaries after annexations formally occur.  
 
 

                                                 
1 The source of this population data is the 1990 and 2000 Decennial Census information obtained from the 
following website:  http://linc.state.nc.us/ and represents corrected census data. 
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Table 1-2: Population, Land Area and Density for the City of Durham2 
 
Parameter 1980 1990 2000 2006 
Population 101,149 136,612 187,035 214,492 
Land Area (sq. mile) 42.32 70.22 94.64 103.67 
Density (pop/ sq. mile) 2,390 1,946 1,976 2,069 

 
 
1.3 Jurisdictional and MS4 Service Areas 
The City of Durham is the only incorporated municipality in Durham County.  
The City and County enjoy a unique relationship, and jointly operate 
combined City-County Planning and City-County Inspections Departments.  
The location of the City in relation to Durham County and major watershed 
areas is provided in Figure 1-1.  
 
The current jurisdictional area with the City of Durham is provided below in 
Table 1-3.  The source of this is GIS data maintained by the Durham City-
County Planning Department (GIS feature class gis_data.A1.Dur_City, updated 
March 5, 2008, contained in the Administrative Boundaries dataset).   
 
 
Table 1-3: Jurisdictional Area for the City of Durham (March 5, 2008) 
 

Incorporated Area Total Jurisdiction 
105.8 square miles 105.8 square miles 

 
 
The City of Durham does not exert authority over extra-territorial 
jurisdictions.  The City’s authorities are constrained by its municipal 
boundaries.  

                                                 
2 This data was obtained from the same state website, http://linc.state.nc.us/, and represents corrected census 
data.   
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Figure 1-1: City of Durham Watersheds and Political Boundaries3 

 

                                                 
3 City boundaries in Figure 1-1 are based on GIS feature class gis_data.A1.Dur_City (updated March 5, 2008, 
contained in the Administrative Boundaries dataset) maintained by Durham City-County Planning Department.  
Watershed boundaries are based streams and topographic data from high resolution aerial photogrametry mapping 
by Landmark under contract to City of Durham Engineering.  Watershed delineations have been modified to reflect 
the mapped stormwater piping network in addition detailed surface topography. 
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An MS4 is a publicly-owned and operated stormwater conveyance or system 
of conveyances.  These conveyances can include curbs, street gutters, catch 
basins, storm drain pipes, swales, ditches, and other man-made conveyances 
designed or used for collecting and carrying stormwater.  Any public entity 
that owns and operates a stormwater conveyance system has an MS4, but not 
all MS4s are currently subject to regulation.  An MS4s’ service area is that 
land area that drains to the MS4. 
 
Several factors make it difficult to determine the City of Durham MS4 Service 
Area with available information.  The first is that there are several public 
entities that have MS4s in Durham.  For example, the NC Department of 
Transportation (DOT) has drainage conveyances ancillary to state and 
interstate highways that DOT owns and operates.  In addition to NCDOT, 
there are at least four other public entities with limited MS4s in the City of 
Durham. 
 
A second, and more complicating, factor is the historic use of private 
drainage easements.  In Durham drainage easements on private property are 
not public or municipal easements as may be the case in other communities; 
instead they are platted as private easements for the benefit of adjacent 
property owners, allowing neighbors to alleviate blockages in the event the 
property owner does not do so.  Much of the open channel drainage system 
and a significant portion of stormwater piping in Durham is private drainage– 
meaning the property owner is responsible for maintenance.  This private 
drainage is not owned and operated by the City.  A significant portion of 
private drainage does enter the City’s MS4, but some enters NC DOT’s MS4 
or drains directly to waters of the state. 
 
In summary, the City of Durham’s MS4 is essentially the system of man-
made stormwater conveyances located within the right-of-way of City-owned 
streets or on City-owned property.  As indicated in Section 1.4 below and 
discussed in Section 7.1, the City has developed a detailed feature inventory 
and map of both the public and private system of drainage conveyance. 
 
Using the inventory and map in combination with a parcel map, the City has 
begun to determine MS4 features (this is discussed further in the section 
below).  However, parcel data maps maintained by the Durham County Tax 
Assessor’s Office do not show ownership for certain parcels.  For example, 
parcels associated with the main channel of Ellerbe Creek do not appear in 
the Tax Assessor’s GIS parcel database because Ellerbe Creek was the subject 
of a US Army Corps of Engineers flood control project in the late 1950s.  
Neither the Corps nor the County Tax Assessor’s Office have accessible 
property records for the land involved in the flood control project. 
 
Determining the City of Durham MS4 Service Area will require determining 
the private drainage that enters the City’s MS4 and the inlets of this 
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combined system.  It will also require using surface topography to delineate 
areas or “catchments” that drain to each inlet.  The City intends to develop a 
conditioned Digital Elevation Model (DEM) that would facilitate delineating 
drainage catchments.   
 
Determining the MS4 Service Area is important for determining the 
applicability of the federal Clean Water Act and the City’s permit obligations.  
Note that the City’s stormwater management plan has always been 
comprehensive, going beyond minimum permit requirements.  For example, 
the City has mapped virtually the entire drainage system, including almost all 
public and private system components 12 inches and larger.  Some pipes 
smaller than 12 inches have been mapped for specific purposes.  Similarly, 
the City’s illicit discharge ordinance addresses non-stormwater discharges to 
both public and private components of the drainage system.   
 
 
1.4 MS4 Conveyance System (Public and Private) 
The existing City of Durham MS4 conveyance system is composed of curbs, 
gutters, catch basins, street culverts, pipes, ditches and swales all located 
within the right-of-way of City streets and on City-owned property.  Other 
MS4s within City limits include those of the NC Department of 
Transportation, NC Central University, Durham Technical Community College 
and Durham City-County Schools.  Much of the drainage in the City is on 
private property and is maintained by the property owner; drainage 
easements on private property are platted as private easements for the 
benefit of adjacent property owners, allowing neighbors to alleviate 
blockages in the event the property owner does not do so. 
 
The City has detailed topography and hydrology maps. The City also has 
mapped stormwater inlets, underground pipes, manholes, junction boxes, 
street culverts, and other features of the conveyance system that collect and 
convey storm water within the City of Durham.  Mapping of pipes initially 
focused on collecting data on pipes that are 12 inches and larger.  
Information on smaller pipes is now collected as the maps are updated.  
Current minimum pipe size for new construction is 15 inches.  These maps 
include features on both public and private property.  
 
There are more than 1,500 miles of open channel sections in the City of 
Durham.  Of these channel miles, approximately 1,250 miles are identified as 
rivers and streams; 150 miles are identified as ditch.  These drainage 
features have been identified based on detailed aerial photogrametry used to 
develop Durham’s two-foot topographic mapping. These maps are used in 
conjunction with US Geological Survey (USGS) and the Natural Resources 
Conservation Service (NRCS) soil survey maps to determine where riparian 
zones should be protected from development.  Field determinations are used 
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when necessary to determine the beginning of intermittent and perennial 
stream segments. 
 
There are more than 39,000 stormwater inlets, 705 miles of stormwater pipe, 
and 9,300 outlets in the City.  Much of the conveyance system is private.  
Approximately 48% of the inlets and 33% of the outlets are identified as City-
owned and operated.  Often an outlet on private property may be discharging 
water collected from City inlets. The City’s policy on conducting work on 
private drainage systems considers whether the private system conveys 
street drainage.  
 
There is an average of 4.2 inlets for each outlet. While there are 
approximately 9,300 outlets, many of these involve small drainage areas and 
small pipes.  Major outfalls are generally those 36 inches or greater along 
with all outfalls serving industrial areas. Before the City had mapped the 
stormwater infrastructure, the City identified approximately 890 major 
outfalls draining approximately 60 acres.  With growth and annexation it is 
estimated that there are now approximately 1,100 major outfalls.  Additional 
major outfalls will be identified during the permit term. Conveyance system 
features are summarized in Table 1-4 below. 
 
 
Table 1-4: Conveyance System Features for the City of Durham 

  

 
 
The City’s stormwater system inventory is housed in an enterprise GIS 
database (ArcGIS) and has been made available to the public on the City's 
online mapping web site.  The City’s inventory was originally developed by an 

Conveyance Feature  Total,
City-
wide 

Linear conveyance features
Storm drain pipe miles 705
Total storm drain pipe 
miles 

705

Open Channel:  
  River miles 279
  Stream miles 976
  Ditch miles 149
  Unknown miles 114
Total open channel miles 1,517
Number of pipe segments:  
Storm drain pipe 41,963
Culvert 534
Driveway 1,094
Minor 158
Stub 1,510
Unknown 1,799
Total # of pipe segments 47,058

Conveyance 
Feature  

Total, 
City-wide 

City-
MS4  

Point conveyance features (i.e. inlets, outlets)
Drop inlets 9,418 1,717
Curb inlets 9,676 6,636
Combo inlets 12,980 7,205
Riser pipe inlets 146 4
Slab inlets 940 194
End-section inlets 6,226 3,253
Inlet Subtotal 39,386 19,009
Junction Boxes 409 124
Manholes 2162 824
Connector Subtotal 2571 984
End-section 
outlets** 

9325 3185

Outlet Subtotal 9325 3185
End-section, 
unknown 

350 86

Other 3015 1045
Total, all nodes 54,647 24,273
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external vendor during the period from 1999 to the end of 2003.  Currently 
two storm water staff members are dedicated to the update and maintenance 
of the storm water inventory.  Development projects are required to submit 
As-Built information in digital form that is also used to update the inventory.  
Staff members conduct field survey work to resolve conflicting information 
and to collect missing information using a survey grade GPS.   
 
Integrated into the conveyance system are more than 500 stormwater 
management practices (also referred to as structural best management 
practices or BMPs).  These BMPs were constructed during land development to 
manage peak flow and/or reduce pollutant concentrations.  Virtually all of the 
BMPs in the City are located on private property.  There are only eight BMPs 
owned by the City. 
 
Current design standards require conveyances be designed for 25-year storm 
events for drainage areas of 100 acres or more; smaller drainage area 
conveyances must be designed for ten-year storm events.  For open channel 
sections, flow must be non-erosive and contained within the channel.  Pipe 
systems must be designed to provide free-surface gravity flow throughout the 
system.  Outlet energy is commonly dissipated through the use of concrete 
headwalls, end-walls, or flared end sections with riprap aprons.  In newer 
development energy dissipation of this type tends to be limited to outlets 
discharging to wet ponds, swales, and other stormwater treatment practices.  
Current practice is to dissipate flows up to the one inch storm though level 
spreaders that return the concentrated flow to a sheet flow discharged 
through a vegetated riparian buffer.  
 
Maintenance and improvements to the MS4 system are funded by storm water 
utility fees collected within the City of Durham.  The City also does drainage 
projects on private property with the property owner’s permission.  Ongoing 
maintenance of these projects remains the responsibility of the property 
owner.   
 
The City provides comprehensive inspection and maintenance of the MS4 
system through several different programs.  These include: 

 Routine maintenance such as street sweeping that cleans debris from 
inlet grates; 

 Routine cleaning of catch basin sumps, during which pipes are 
inspected and cleaned as necessary;   

 Routine inspection of major public and private stormwater outfalls that 
identifies illicit discharges, structural issues and maintenance needs so 
that they can be dealt with appropriately; and 

 Removal of debris and blockages from channels where such materials 
could cause or contribute to flooding.   
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Improvements to the drainage system include stream restoration projects 
using natural channel design techniques, channel stabilization, small scale 
drainage improvement projects that address localized flooding, master 
planning for water quality improvements and habitat enhancement, and 
retrofitting to provide stormwater treatment.   
 
 
1.5 Land Use Composition Estimates 
The number of square miles and percentage of the MS4 service area under 
residential, commercial, industrial, and open space land use categories are 
provided in Table 1-5. This data is for land within the corporate limits of the 
City of Durham.   
 
Table 1-5: Percentage of Land Uses in the City of Durham 
 

Land Use Category  Number of 
Square Miles 

% of Land Use 
within City  

Residential  
35.7 square 

miles 34%  

Commercial, Office, Institutional  
11.6 square 

miles 11% 

Industrial  
3.9 square 

miles 4%  

Open Space  
33.7 square 

miles 32%  

Agriculture 
5.5 square 

miles 5% 

Right of Way 
14.3 square 

miles 14% 

 
 
1.6 Land Use Estimate Methodology 
Figure 1-2 provides a map of the land use composition within the City of 
Durham corporate limits.  The land use map and tabular data were derived 
from Durham County 2004 existing land use, and right-of-way datasets, and 
updated using the 2008 land parcel dataset. 
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Figure 1-2: Land Use Composition within City of Durham Corporate Limits4  

 

                                                 
4 See Table 1-6 on the next page for a list of acronyms associated with the map legends existing land use. 
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Table 1-6: Acronyms Associated with Figure 1.3 Map Legend 
 
Abbreviation Land Use Category

ROS Recreation/Open Space
VAC Vacant 
UTL Utilities 
IND Industrial 
COM Commercial 
OFC Office 
PUB Public 
HDR High Density Residential
LDR Low Density Residential
MDR Medium Density Residential
VLR Very Low Density Residential 
AGR Agricultural 

  
 
1.7 TMDL Identification 
Section 303(d) of the federal Clean Water Act requires North Carolina to: 

 Identify and establish a priority ranking for water bodies that do not 
meet applicable water quality standards (referred to as the 303(d) list);  

 Establish total maximum daily loads (TMDLs) for the pollutants causing 
impairment of these water bodies; and 

 Submit the list of impaired waters and the TMDLs to the U.S. 
Environmental Protection Agency (EPA) for approval.  

 
For a water body that is not a meeting water quality standard, a TMDL 
determines the pollutant(/s) primarily responsible for the water quality 
violations and establishes the allowable pollutant loading (including a margin 
of safety) that will result in the water body meeting water quality standards.  
The TMDL process is used to establish water quality based controls to reduce 
pollutants from point and non-point sources and restore and maintain the 
quality of the water resources in compliance with applicable standards. Table 
1-7 lists the Environmental Protection Agency approved TMDLs assigned to 
bodies of water within the City of Durham.  Figure 1-3 shows impaired waters 
and TMDLs on a map. 
 

Table 1-7: EPA Approved TMDLs with Loads Assigned to the City of Durham 

Water 
Body  

Index Number 
(in Durham Co.) 

Location of 
Impairment 

Water 
Quality 

Violations 

Target 
Pollutant 

Percent 
Reduction Status 

Northeast 
Creek  

16-41-1-17-
(0.7)a 
16-41-1-17-
(0.7)b 
 

From NC Hwy 55 
to 0.5 mile 
downstream of 
Panther Creek 

Fecal 
coliform 
bacteria 

Fecal 
coliform 
bacteria 

FC: 92% 
reduction 

Approved, 
Sept. 12, 

2003 

Third Fork 
Creek 16-41-1-12-(2) 

From a point 2.0 miles 
upstream of N.C. Hwy. 
54 to New Hope Creek 

Turbidity Sediment 
TSS: 0.75 
tons/day,  

53%  

Approved, 
Jan 11, 
2005 
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Figure 1-3: City of Durham Local Impaired Waters and TMDLs  

 
 

H-171



 

14  
 

In addition to the 303(d) list and the TMDLs associated with it, the state also 
requires the development of Management Plans for waters designated as 
Nutrient Sensitive Waters (NSW).  For these plans, rule-making is used to 
develop consistent requirements across multiple jurisdictions.  Table 1-8 
below summarizes the status of rule-making for three water bodies for which 
rules impact, or will soon impact, the City of Durham. 
 

 

Table 1-8: Nutrient Sensitive Waters Subject to State Rule-Making 

Water 
Body  

Index 
Number (in 
Durham Co.) 

Location of 
Impairment 

Water 
Quality 

Violations 

Target 
Pollutant(s) 

Percent 
Reduction 

Rule-
making 
Status 

Neuse River 
Estuary  N/A 

Estuarine portion 
of Neuse River 

below New Bern 

dissolved 
oxygen, 

chlorophyll (a) 
Total Nitrogen TN: 30%  

Adopted as 
temp rule 

7/97, perm 
rule August 

1998 

Upper New 
Hope Arm 
of Jordan 
Lake  

16-41-1-(14) 
Jordan Lake 

above SR1008 chlorophyll (a) 

Total 
Nitrogen, 

Total 
Phosphorous 

TN: 35% 
TP:   5%  

Rules 
expected to 

become 
effective 
August 
2009 

Falls Lake 
below 
normal poll 
elevation 

27-(1) 
Falls Lake 

(turbidity: above 
I-85) 

chlorophyll (a), 
turbidity 

Total 
Nitrogen, 

Total 
Phosphorous, 

Sediment 

Unknown Modeling is 
underway 
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Section 2.0 
Receiving Streams 
 
 
The high point within the City of Durham is a ridge line that roughly divides 
the area so that it drains into two major river basins: the Cape Fear River Basin 
and the Neuse River Basin.  The City is almost evenly split; 51.8% of the City 
drains to the Neuse River Basin and 48.2% to the Cape Fear River Basin.  
 
As a rough guide, waters to the south and west of the Durham Freeway 
(Highway 147) are generally in the Cape Fear River Basin.  This part of the City 
drains first to B. Everett Jordan Lake (i.e., Jordan Lake), the Cape Fear River, 
and finally the Cape Fear Estuary near Wilmington, NC.   
 
Waters north and east of the Durham Freeway are generally in the Neuse River 
Basin.  These waters flow first to Falls Lake, the Neuse River and finally the 
Albemarle-Pamlico Sound.  The exception is Stirrup Iron Creek in southeast 
Durham County which drains into Crabtree Creek and enters the Neuse River 
downstream of Falls Lake. 
 
Since the City sits along a high point, many streams originate within the City.5  
In these streams, human development and activity control the hydrology and 
water quality. For example, the natural alignment of many receiving streams 
has been altered over the past century.  In the early 1960s the US Army Corps 
of Engineers straightened and dredged Ellerbe Creek to form a trapezoidal 
channel to alleviate flooding.  The Corps continues to require removal of large 
woody vegetation as maintenance of this flood control project.  A section of 
Goose Creek was similarly channelized and lined with concrete in the 1970s.  
The City is reviewing maintenance practices for the Corps of Engineers flood 
control projects.  
 
In areas where the US Army Corps of Engineers have not worked, there are still 
localized drainage problems.  Modeling and drainage master planning has 
been conducted to evaluate options to mitigate the threat of flood damage for 
other areas along the Eno River and a flood warning system is being enhanced.  
The City has worked with Federal Emergency Management (FEMA) on flood 
mitigation buyouts in the Old Farm area along the Eno River and along a 
tributary of Ellerbe Creek.  More recently the City has devoted efforts to 
addressing localized flooding problems that impact or may impact occupied 
dwellings.6    
 

                                                 
5 Streams that do not begin within the City are the Eno River and New Hope Creek, both of which originate in Orange 
County. 
6 Floodplain maps were updated in 2007.  Drainage master planning to model smaller components of the drainage 
system has not been initiated in other areas. 
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Other examples of human development affecting hydrology and water quality 
are the lack of vegetation along stream banks in some areas of Durham.  
Development regulations first began protecting selected riparian buffers in 
1994.  Further regulations protected all riparian buffers in 2002.7  However 
these regulations exempt existing uses.  In many older developed areas, much 
of the woody vegetation that helps to anchor stream banks against erosion 
has been removed.  Many stream banks remain vegetated in the newer 
developed areas.  Efforts are underway to establish woody riparian vegetation 
where feasible     
 
 
2.1 Hydrologic Units 
The City of Durham has eleven hydrologic unit drainage areas, as listed in 
Table 2-1.   
 
Table 2-1: City of Durham Watersheds  

 
Cape Fear River Basin Watersheds Neuse River Basin Watersheds 
New Hope Creek Eno River 
Little Creek Ellerbe Creek 
Third Fork Creek Panther Creek 
Crooked Creek Little Lick Creek 
Northeast Creek Lick Creek 
 Stirrup Iron Creek 

 
 
For convenience and recognizing natural boundaries, the City has further sub-
divided some of these watersheds.  The Ellerbe Creek hydrologic unit has been 
divided into Ellerbe Creek proper and Panther Creek.  Similarly New Hope 
Creek consists of three components: the main portion of New Hope Creek and 
its two urban tributaries: Mud Creek and Sandy Creek.  A map of these 
watersheds and their hydrologic units and major subdivisions is provided in 
Figure 1-1.   
  
 
2.2 Receiving Streams with Index Numbers 
Stream segments listed on the NC Basinwide Information Management System 
(BIMS) website in Durham County that currently receive runoff from the City of 
Durham (or that may do so as the City grows) are provided in Table 2-2 at the 
end of this section.  The table includes 30 segments in the Neuse River Basin 
and 21 segments in the Cape Fear River Basin.  The table includes larger 
streams and the major tributaries of those streams; however, the BIMS system 
does not include small tributaries.  
 
                                                 
7 Utility easement maintenance also impacts vegetation along waterways.  The City is working with utilities to try to 
change some of the ways these easements are maintained to allow riparian buffers to form. 
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The receiving stream tables below include the stream index number and the 
name used by NC Division of Water Quality (DWQ) (any known alternate names 
are listed in parenthesis).  Stream names are often not unique.  North Carolina 
uses its own stream index numbering system in order to avoid confusion in 
identifying streams.  North Carolina designates the uses of a water body 
through water quality classifications (this also determines which water quality 
standards are applicable to that water body). The table also includes water 
quality classifications based on the 303(d).  In many cases a stream will be 
divided into several segments; each has its own water quality classification 
and 303(d) status.  A total of seven water bodies draining the City of Durham 
are identified on the 2006 303(d) list.  
 
Three of these water bodies are in the Neuse River Basin: Ellerbe, Little Lick, 
and Lick Creeks. All of these creeks are indicated as being biologically 
impaired.  In addition, one segment of Little Lick Creek is also listed for 
violations of water quality standards for dissolved oxygen.  The Upper End of 
Falls Lake has also been included on the draft 2008 list for chlorophyll (a) and 
turbidity.   
 
In the Cape Fear River Basin, the 2006 303(d) list includes the upper New Hope 
Arm of Jordan Lake along with Northeast, Third Fork, New Hope, and Little 
Creeks.  All of these creeks are indicated as being biologically impaired.  In 
addition, the lower end of Third Fork Creek is impaired for turbidity.  The 
lower end of Northeast Creek is impaired for fecal coliform bacteria.  TMDLs 
have been developed and approved for fecal coliform bacteria in Northeast 
Creek and for turbidity in lower Third Fork Creek.  The Upper New Hope Arm 
of Jordan Lake is listed for chlorophyll (a) (this is addressed by a TMDL 
developed for total nitrogen and total phosphorous).  New Hope Creek has 
segments impaired by low DO, fecal coliform bacteria, and/or turbidity 
(although the draft 2008 list proposes removing turbidity for a segment).  The 
draft 2008 list also proposes adding nitrite+nitrate for two segments of 
Northeast Creek.   
 
Table 2-2 below contains more detail about these impaired water bodies.  The 
location of impaired stream sections within the City of Durham is discussed 
further in Section 7-4.  TMDLs addressing impaired segments of local streams 
and lakes are shown in Figure 1-3 above.     
 
To supplement its own monitoring programs, City of Durham staff use other 
documents and resources to evaluate water quality.  These documents include 
the Basinwide Assessment Reports for the Neuse River (1999) and Cape Fear 
River (2001) and the Basinwide Management Plans for the Neuse River (2001) 
and Cape Fear River (2003).  Information from some of these documents is 
also included in Table 2-2 below.  
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Table 2-2: Water Quality Classification and Receiving Stream Status for BIMS Indexed Streams by River Basin in Durham County

 Neuse River Basin; Subbasin 03-04-01

# Receiving Stream 
Name 

Description 
 

Stream 
Index 

Number 
City/MS4 

Water Quality 
Use 

Classification 

2006 Use 
Support 
Rating  

(2008 draft 
changes in 

parenthesis) 

Water Quality 
Issues - from 

2006 303d Listing 
(2008 listing & 
Basin Plans in 
parentheses) IR

 C
a
te

g
o
ry

 

1 

Falls Lake below 
normal pool 
elevation (NEUSE 
RIVER) 

From source (confluence of Eno 
River Arm of Falls Lake and Flat 
River Arm of Falls Lake) to I-85 
bridge 

27-(1) Not in City, 
but is 

downstream 

WS-IV; NSW; 
CA 
 

(proposed 
Impaired) 

DRAFT 2008 303(d) 
lists as Impaired for 
chlorophyll(a) 
[nitrogen], turbidity 

2 Eno River 
 

From Orange County SR 1561 to 
U. S. Highway 501 

27-2-
(10) 
 

Portion 
within City 

WS-IV; B; NSW
 

Fully 
Supporting 

3 Sevenmile Creek 
759-F07 

From source to Eno River 27-2-
15 
 

Not in City, 
but receives 

runoff 

WS-IV; NSW
 

Not rated

4 
Jumping Run (a.k.a. 
Warren Creek)  
760-C10 

From source to Eno River 27-2-
17 

City WS-IV; NSW Not rated

5 Mill Creek (Crystal 
Lake) 873-A01 

From source to Jumping Run 27-2-
17-1 

City WS-IV; NSW Not rated

6 
Crooked Creek 
(a.k.a Crooked Run 
Creek) 760-D08 

From source to Eno River 27-2-
18 

Portion 
within City 

WS-IV; NSW Not rated

7 Eno River 
 

From U. S. Highway 501 to a 
point 0.5 mile upstream of City 
of Durham emergency pumping 
facility raw water intake (Lat: 36 
04' 40 Long: 78 53' 00) 

27-2-
(19) 
 

Portion 
within City 

WS-IV; NSW
 

Fully 
Supporting 

8 Eno River 
 

From a point 0.5 mile
upstream of Durham emergency 
pumping facility raw water intake 
to Durham emergency pumping 
facility raw water intake 

27-2-
(19.3) 
 

Portion 
within City 

WS-IV; NSW, 
CA 
 

Fully 
Supporting 

9 Eno River  

From City of Durham
emergency pumping facility raw 
water intake to a point 0.5 mile 
upstream of Little River 

27-2-
(19.5) 
 

Portion 
within City 

WS-IV; NSW
 

Fully 
Supporting 

10 Cub Creek   From source to Eno River  27-2- Portion WS-IV; NSW 
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Table 2-2: Water Quality Classification and Receiving Stream Status for BIMS Indexed Streams by River Basin in Durham County

 Neuse River Basin; Subbasin 03-04-01

# Receiving Stream 
Name 

Description 
 

Stream 
Index 

Number 
City/MS4 

Water Quality 
Use 

Classification 

2006 Use 
Support 
Rating  

(2008 draft 
changes in 

parenthesis) 

Water Quality 
Issues - from 

2006 303d Listing 
(2008 listing & 
Basin Plans in 
parentheses) IR

 C
a
te

g
o
ry

 

20 within City

11 
Eno River (including 
the Eno River Arm 
of Falls Lake) 

From a point 0.5 mile upstream 
of Little River to Falls Lake, 
Neuse River   

27-2-
(20.5)   
 

Not in City, 
but is 

downstream 

WS-IV; NSW, 
CA 
 

(DRAFT 2008 
303(d) lists Falls 
Lake as Impaired 
for chlorophyll(a) 
and turbidity) 

12 Little River (Little 
River Reservoir) 

From a point 0.1 mile upstream 
of Durham Co SR 1461 to dam at 
Little River Reservoir    

27-2-
21-(3.5)  

Portion of 
watershed 
within City 

WS-IV; NSW

13 Little River 
From dam at Little R Reservoir to 
a point 0.9 miles from mouth 

27-2-
21-(6) 

Outside of 
City 

WS-IV; NSW

14 Cabin Branch 

From source to Little  River 27-2-
21-7 

Portion of 
watershed 
within City, 
Brown WTP 

WS-IV; NSW Not rated

15 Ellerbe Creek From source to I-85 bridge 27-5-
(0.3) 

City C; NSW 

Impaired 
 

Biological criteria 
exceeded 
 

6 
 

16 Ellerbe Creek 
From I-85 bridge to a point 2.2 
miles upstream of Durham Co SR 
1636 

27-5-
(0.7) 

City WS-IV; NSW

17 Ellerbe Creek 
From a point 0.2 miles upstream
of Durham Co SR 1636 to Falls 
Lake, Neuse River 

27-5-
(2) 

Not in City, 
but is 

downstream 

WS-IV; NSW; 
CA 

18 South Ellerbe Creek From Source to Ellerbe Creek City C; NSW Not rated

19 Goose Creek 
From source to Ellerbe Creek 
(note not all of Goose Creek is 
WSWS) 

27-5-1 City WS-IV; NSW Not rated

20 Panther Creek 
From source to a point 1.1 mile 
downstream of Durham Co SR 
1818 

27-6-
(1) 

Small 
portion 

within City 

WS-IV; NSW Not rated

21 Panther Creek 
From a point 1.1 mile 
downstream of Durham Co SR 
1818 to Falls Lake 

27-6-
(2) 

Portion 
within City 

WS-IV; NSW; 
CA 

Not rated
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Table 2-2: Water Quality Classification and Receiving Stream Status for BIMS Indexed Streams by River Basin in Durham County

 Neuse River Basin; Subbasin 03-04-01

# Receiving Stream 
Name 

Description 
 

Stream 
Index 

Number 
City/MS4 

Water Quality 
Use 

Classification 

2006 Use 
Support 
Rating  

(2008 draft 
changes in 

parenthesis) 

Water Quality 
Issues - from 

2006 303d Listing 
(2008 listing & 
Basin Plans in 
parentheses) IR

 C
a
te

g
o
ry

 

22 
Rocky Branch  
(Petty Lake, S of 
Redmill Rd) 

From source to a point 0.5 mile 
upstream of Durham Co SR 1802 

27-7-
(1) 

Currently 
outside of 

City 

WS-IV; NSW Not rated

23 Rocky Branch 
From a point 0.5 mile upstream 
of Durham Co SR 1802 to Falls 
Lake 

27-7-
(2) 

Outside of 
City 

WS-IV; NSW; 
CA 

Not rated

24 Little Lick Creek 
(Patterson Rd) 

From source to a point 0.4 mile 
upstream of Durham Co SR 1811 

27-9-
(0.5) 

Portion 
within City 

WS-IV; NSW Impaired Dissolved oxygen; 
Biological criteria 
exceeded 

5

25 Chunky Pipe Creek 
From source to Little Lick Creek 27-9-1 Portion 

within City 
WS-IV; NSW Not rated

26 

Little Lick Creek 
(including portion 
of Little Lick Creek 
arm of Falls Lake) 

From a point 0.4 mile upstream 
of Durham Co SR 1811 to Falls 
Lake, Neuse River 

27-9-
(2) 

Not in City, 
but is 

downstream 

WS-IV; NSW; 
CA 

Impaired Biological criteria 
exceeded 
 

6 
(4s)

27 Lick Creek From source to Durham Co SR 
1809 (Southview Road) 

27-11-
(0.5) 

Portion 
within City 

WS-IV; NSW Impaired Biological criteria 
exceeded 

6

28 Stirrup Iron Creek 
From source to Brier Creek 27-33-

4-2 
Portion 

within City 
C; NSW Not rated

29 
Page Branch 
tributary to Stirrup 
Iron Creek 

From source to Stirrup Iron 
Creek 

Not 
listed 

Portion 
within City 

Not listed Not rated

30 
East Fork tributary 
to Stirrup Iron 
Creek 

From source to Stirrup Iron 
Creek 

Not 
listed 

Portion 
within City 

Not listed Not rated
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Table 2-2: Water Quality Classification and Receiving Stream Status for BIMS Indexed Streams by River Basin in Durham County
  
 Cape Fear River Basin; Subbasin 03-06-05 

# Receiving Stream 
Name 

Description 
 

Stream 
Index 

Number 
City/MS4 

Water Quality 
Use 

Classification 

2006 Use 
Support 
Rating   

(2008 draft 
changes in 

parenthesis)

Water Quality 
Issues - from  

2006 303d Listing 
(2008 listing & 
Basin Plans in 
parentheses) IR

 C
a
te

g
o
ry

 

31 New Hope Creek 
From source to a point 0.3 mile 
upstream of Durham Co SR 2220 

16-41-
1-(0.5) 

Portion 
within City 

C; NSW Not Rated

32 Mud Creek From source to New Hope Creek 16-41-
1-10 

Portion 
within City 

C; NSW Not Rated

33 Sandy Creek 
From source to New Hope Creek 16-41-

1-11 
City C; NSW Not Rated

34 

New Hope Creek 

From a point 0.3 mile upstream 
of Durham Co SR 2220 to 
Durham Co SR 2220 

16-41-
1-
(11.5)a 

City WS-IV; NSW Impaired Fecal Coliform 
Bacteria 
(Turbidity ) 
Low DO 

5
(5) 
5 

35 

From Durham Co SR 2220 to I-40 16-41-
1-
(11.5)b 

Portion 
within City 

WS-IV; NSW Impaired Biological criteria 
exceeded  
Fecal Coliform 
Bacteria 
Turbidity   
Low DO   

6
(4s) 
 
5 
5 
5 

36 

From I-40 to a point 0.8 mile 
downstream of Durham Co SR 
1107 

16-41-
1-
(11.5)c 

Not in City, 
but is 

downstream 

WS-IV; NSW Impaired Biological criteria 
exceeded  
Turbidity 

6 
(4s) 
 
5 

37 

Third Fork Creek 

From source to a point 2.0 miles 
upstream of N.C. Hwy. 54 

16-41-
1-12-(1) 

City C; NSW Impaired Biological criteria 
exceeded 

6 
(3c) 

38 

From a point 2.0 miles upstream 
of N.C. Hwy. 54 to New Hope 
Creek 

16-41-
1-12-(2) 

City WS-IV; NSW Impaired Biological criteria 
exceeded  
Turbidity 
(Low DO) 

6
 
5 
(5) 

39 Gum Creek 
From source to New Hope Creek 16-41-

1-13 
Portion in 

City 
WS-IV; NSW Not Rated
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Table 2-2: Water Quality Classification and Receiving Stream Status for BIMS Indexed Streams by River Basin in Durham County
  
 Cape Fear River Basin; Subbasin 03-06-05 

# Receiving Stream 
Name 

Description 
 

Stream 
Index 

Number 
City/MS4 

Water Quality 
Use 

Classification 

2006 Use 
Support 
Rating   

(2008 draft 
changes in 

parenthesis)

Water Quality 
Issues - from  

2006 303d Listing 
(2008 listing & 
Basin Plans in 
parentheses) IR

 C
a
te

g
o
ry

 

40 

New Hope Creek 
(including New Hope 
Creek Arm of New 
Hope River Arm of B. 
Everett Jordan Lake) 

From a point 0.8 mile 
downstream of Durham Co SR 
1107 to confluence with Morgan 
Creek Arm of New Hope River 
Arm of B. Everett Jordan Lake 

16-41-
1-(14) 

Not in City, 
but is 

downstream 

WS-IV; NSW; 
CA 

Impaired Chlorophyll (a)
(Turbidity) 

5
5 

41 New Hope River arm 
of Jordan Lake 

From source at confluence of 
Morgan Creek and New Hope 
Creek arm of Jordan Lake to 
Chatham Co 

16-41-
(0.5) 

Not in City, 
but is 

downstream 

WS-IV; B; NSW; 
CA 2008-

Impaired 

Chlorophyll (a)
(Turbidity) 

5
5 

42 
Little Creek 

From source to a point 0.7 mile 
downstream of Durham Co SR 
1110 

16-41-
1-15-
(0.5) 

Small portion 
is in City 

WS-IV; NSW Impaired Biological criteria 
exceeded 

6

43 
From a point 0.7 mile 
downstream of Durham Co SR 
1110 to New Hope Creek 

16-41-
1-15-(3) 

Not in City, 
but is 

downstream 

WS-IV; NSW;
CA 

Impaired Biological criteria 
exceeded 

6 
(3c) 

44 Crooked Creek  
(Southwest Creek) 

From source to a point 0.7 mile 
upstream of mouth   

16-41-
1-16-(1)  

Portion in 
City 

WS-IV; NSW Not Rated

45 

Northeast Creek    

From source to N.C. Hwy. 55  16-41-
1-17-
(0.3)   

Portion in 
City 

C; NSW Not Rated

46 
From N.C. Hwy. 55 to Durham 
Triangle WWTP       

16-41-
1-17-
(0.7)a 

Portion in 
City 

WS-IV; NSW Impaired Fecal Coliform
Bacteria 
Turbidity   
Low DO   

4a 
5 
5 

47 
From Durham Triangle WWTP to 
Kit Creek       

16-41-
1-17-
(0.7)b1 

Portion in 
City 

WS-IV; NSW Impaired Fecal Coliform
Bacteria 
(Turbidity  ) 
(NO2+NO3-N) 

4a
(5) 
(1) 
5 

48 
From Kit Creek to a point 0.5 
mile downstream of Panther 
Creek       

16-41-
1-17-
(0.7)b2 

Not in City, 
but is 

downstream 

WS-IV; NSW Impaired Fecal Coliform
Bacteria 
Turbidity 
(NO2+NO3-N) 

4a 
5 
5 
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Table 2-2: Water Quality Classification and Receiving Stream Status for BIMS Indexed Streams by River Basin in Durham County
  
 Cape Fear River Basin; Subbasin 03-06-05 

# Receiving Stream 
Name 

Description 
 

Stream 
Index 

Number 
City/MS4 

Water Quality 
Use 

Classification 

2006 Use 
Support 
Rating   

(2008 draft 
changes in 

parenthesis)

Water Quality 
Issues - from  

2006 303d Listing 
(2008 listing & 
Basin Plans in 
parentheses) IR

 C
a
te

g
o
ry

 

49 
Burdens Creek   

From source to Durham Co SR 
2028    

16-41-
1-17-1-
(0.3)   

Not in City C; NSW Not Rated

50 
From Durham Co SR 2028 to 
Northeast Creek   

16-41-
1-17-1-
(0.7)   

Portion in 
City 

WS-IV; NSW Not Rated

51 Buck Branch 
From source to Burdens Creek   16-41-

1-17-1-
1 

Small portion 
in City 

WS-IV; NSW Not Rated

 
 

Methodology - Several sources were used to compile the information in Table 2-2. 
 Names, stream index numbers and water quality classifications were obtained from the NC Division of 

Water Quality BIMS web site for Durham County (10/18/07).   
 Identification of impaired water bodies and other use support information was obtained from the “Final 

North Carolina Water Quality Assessment and Impaired Waters List (2006 Integrated 305(b) and 303(d) 
Report),” approved May 17, 2007.  Information in the “Draft North Carolina Impaired Waters List (2008 
303(d) list)” was used provide supplemental information on selected significant changes that may occur if 
the list is approved without change.  

 The tables include a “City” column to designate water bodies that receive runoff from the City of Durham. 
Heads-up evaluation of maps and GIS resources was used to assess whether a stream was located in the 
City or received runoff from the City.  In areas where the City may annex property, some streams that 
currently do not receive runoff have been left on the list to facilitate correlation of stream identification 
where the names used in the BIMS system are different than those used by the City. 
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Water Quality Classification 
B  Primary Recreation, Fresh Water  
C  Aquatic Life, Secondary Recreation, Fresh (all Class C would become WS-V under 15A NCAC 02B 0262) 
CA  Critical Area  
HQW  High Quality Waters  
NSW  Nutrient Sensitive Waters  
ORW  Outstanding Resource Waters  
WS-II  Water Supply II -- Undeveloped  
WS-III  Water Supply III -- Moderately Developed  
WS-IV  Water Supply IV -- Highly Developed  
WS-V  Water Supply V -- Upstream  
For more information see: http://h2o.ehnr.state.nc.us/csu/swc.html 
 
Integrated Report Assessment Category (IR CAT)8 
(1) Category 4a: TMDLs approved by EPA. Not yet meeting standards. 
(2) Category 4b: Regulatory controls other than TMDLs expected to result in meeting standards by next 
listing. 
(3) Category 5: Waters for which TMDLs are required. 
(4) Category 6: Biologically impairment. Pollution/pollutant monitoring will place waters on Category 4c 
(impairment not caused by a pollutant) or Category 5 (TMDL required). 
(5) Category 6: Biologically impairment. Pollution/pollutant monitoring will place waters on Category 1 or 
Category 2 (no use threatened). 
 
 
 
 
 

                                                 
8 Source: North Carolina’s Basinwide Information Management System, 2006 303(d) Report, Draft 2008 303(d) Report, Basinwide Management Plans for Neuse River 
(2003) and Cape Fear River (1999). 
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Section 3.0 
Existing Water Quality Programs 
 
 
3.1 Local Programs 
The City initiated efforts to develop water quality programs for its forthcoming 
Phase I Stormwater Permit in 1991.  New efforts included monitoring in urban 
streams, dry weather outfall inspection/screening for illicit discharges, and 
wet weather studies to characterize stormwater runoff quality from a range of 
land uses.  As described below, these studies either have been completed or 
have been enhanced and expanded.  In addition, other studies have been 
conducted and new monitoring programs have been added.  All of these 
programs are outlined below. 
 
3.1.1 Water Quality Monitoring - Objectives of water quality monitoring 
include evaluating the impacts of urban stormwater runoff and illicit non-
stormwater discharges on water quality; identification of illicit discharges; 
assessing the quality of streams within the City of Durham; producing 
monitoring data comparable to data collected by the state; and assessing 
compliance with state water quality programs, including TMDLs and nutrient 
management strategies.  Monitoring data may be used to support illicit 
discharge investigations, evaluate trends, and, where possible, gauge the 
effectiveness of the Stormwater Management Program (SWMP).  Special studies 
are used to investigate specific questions that may relate to pollutant fate and 
transport or to effectiveness of specific BMPs.  
 
In order to meet these objectives, the City of Durham currently conducts 
chemical, biological, and flow monitoring of the streams within its borders 
(the City modeled its stream monitoring after the NC Division of Water Quality 
ambient monitoring program).      
 
Stormwater Services (SWS) reevaluates the monitoring program annually, 
generally at the end of the calendar year.  Monitoring sites are reviewed to 
determine if any sites need to be added or eliminated.  In order to support 
illicit discharge identification and elimination, the City may drop sites that do 
not have significant water quality issues in order to evaluate conditions in 
other streams.   
 
Once the City collects and evaluates water quality conditions, it shares them 
with the public.  Because water quality parameters can seem overly technical 
and confusing to a layperson, the City developed its own urban Water Quality 
Index (WQI) in 2004 to summarize water quality conditions for physical, 
bacteriological, and chemical parameters.9  The index has been used to 
                                                 
9 Although WQI values can provide a general indication of water quality conditions, it is important to note that a 
careful analysis of individual water quality parameters is necessary for identifying specific pollution problems and 
sources. 
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evaluate the data collected after 2004 (the year when the City implemented 
consistent monthly monitoring and added quality assurance samples).  The 
WQI incorporates the results of monthly monitoring of pH, turbidity, dissolved 
oxygen, biochemical oxygen demand, fecal coliform bacteria, copper and zinc.  
Seasonal variations are expected in the WQI because some parameters used in 
the index vary significantly with water temperature.  The WQI is typically used 
to compute both quarterly and annual averages for each site.  The quarterly 
average WQI is reported to department and city management providing an 
uncomplicated parameter that can indicate overall change.  The annual 
average WQI is the primary basis for summarizing water quality conditions in 
the city’s annual State of Our Streams reports to citizens (made available on 
the City’s web site).  The 2007 State of Our Streams report is included in 
Appendix A.  
 
In addition to the WQI, the City computes water quality statistics and publishes 
a one-page table to summarize water quality compliance statistics.  This table 
is included in the City’s annual reports. 
 
The following sections contain information about specific components of the 
water quality monitoring program.   
 

3.1.1.1 Ambient Stream Monitoring – Ambient monitoring data is 
currently used in the City of Durham to assess compliance with 
benchmarks and standards, to assess impairment, to identify sources and 
hotspots for targeting illicit discharge control efforts, and to support 
watershed planning.   
 
Quarterly monitoring was initiated in 1991 to assess water quality at 
thirteen sites in Ellerbe Creek and Third Fork Creek (the City’s two most 
developed watersheds).  Samples were collected by staff in what is now the 
Water Management Department.  Five to six water quality indicators - 
including fecal bacteria, chemical and physical parameters - were evaluated 
at each site.  Stormwater Services assumed responsibility for this program 
in 2000 and expanded it to include testing more water quality parameters, 
more monitoring sites, and monitoring those sites more frequently.  In 
2004, the program was significantly revised to include quality assurance 
samples, monitoring sites monthly, and testing a few additional water 
quality parameters.  In 2007 monthly ambient stream monitoring was 
conducted at 36 sites in and around Durham.  In 2008 the number of sites 
monitored increased to 45.   
 
Since 2004 the City has reviewed the program annually; monitoring 
stations and the water quality parameters tested are adjusted as needed. 
Changes are implemented in January when conditions are the least variable.   
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An early focus of the ambient monitoring program was supporting the 
identification and elimination of illegal discharges to surface waters.  
Experienced staff are aware of indicators of sewage and other common 
discharges; more frequent monitoring and  an expanded network has 
increased lead to an increase in the number of discharges identified during 
monitoring.  Discharges also become apparent in sampling results.     
 
Current water quality monitoring efforts continue to be used for identifying 
illicit discharges, but more emphasis has been placed on identifying long-
term water quality trends in pollutant concentration and pollutant loads in 
order to gauge overall program success.  Monitoring on a regular monthly 
schedule began in calendar 2004.  Five or more years of data is needed to 
accurately evaluate trends. 
 
Table 3-1 provides a list of the water quality parameters measured at 
ambient sites during 2008.  All laboratory analysis is completed by 
laboratories certified by NC DWQ. In addition, a Quality Assurance Project 
Plan (QAPP) has been developed for the City’s monitoring programs.  
 
Table 3-1: Ambient Water Quality Monitoring Parameters10 
 

Nutrient-Metals Site 
Monitoring  

Pathogen Site Monitoring

Fecal Coliform Bacteria Fecal Coliform Bacteria 
Temperature (field) Temperature (field) 
pH (field)  pH (field)  
Dissolved Oxygen (field)  Dissolved Oxygen (field)  
Turbidity (field) Turbidity (field) 
Conductivity (field)  Conductivity (field)  
TKN   
NH3   
NO2+NO3   
Total phosphorous  
Cu, Zn, Cd, Ca, Mg, Metals  
Hardness as CaCO

3
   

BOD5   
TSS  

 
 
3.1.1.2 Biological Assessment Monitoring – The City does not monitor for 
all potential pollutants that could be present in the City’s urban streams.  

                                                 
10 Use of ambient stream monitoring program to support illicit discharge identification and elimination has evolved.  
In 2007 Stormwater Services coordinated with its analytical laboratory to provide early reporting of certain parameters 
exceeding trigger levels.  Early laboratory reporting has resulted in earlier detection of sewer overflows and other 
discharges. 
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Instead, the city has followed the state’s lead in using biological 
assessments to evaluate the effects of pollution.  An advantage of this type 
of monitoring is that the aquatic community lives in the water and it serves 
as an indicator of overall health, integrating the effects of short-term and 
longer term stressors.  The benthic macroinvertebrate community should 
reflect the impacts of a variety of conditions including pollutants, rapid 
variation in water temperature, and modifications to a streams flow 
referred to as hydromodification.   

 
The City initiated its biological monitoring program in 1999 with an initial 
focus on mayflies, stoneflies, and caddisflies.  These are pollution sensitive 
aquatic-dependant benthic macroinvertebrates collectively referred to as 
EPTs (the abbreviation EPT is derived from the first letter of taxonomic 
families).  Within a few years the City expanded the program to provide 
taxonomic identification of other aquatic organisms.  This was done to 
more fully characterize water quality conditions and to be able to detect 
smaller changes in conditions.  These programs continued to evolve and 
expand.  For example, in 2000 the City began using equipment to more 
efficiently collect midges. 
 
Other improvements include members of the City’s staff becoming certified 
in 2001 through the North Carolina 401 Program to collect benthic 
macroinvertebrates.11  In 2002 the City added equipment to collect midges.  
In 2008 the City macroinvertebrate laboratory underwent laboratory 
certification testing and evaluation to become only the second certified 
laboratory operated by a local government in North Carolina.  The City 
submitted application for annual renewal and was certified in November 
2008.   
 
The City has had to make adjustments in the way it uses data from 
monitoring of benthic macroinvertebrates.  The City’s urban streams are 
much smaller than those monitored by NCDWQ.    
 
Further complicating the picture is that the City is located almost entirely in 
the Triassic Basin.  North Carolina has not established benchmarks for 
benthic macroinvertebrate communities in Triassic Basin streams.  There 
are no comparable undeveloped Triassic Basin watersheds in the region 
that can provide true reference streams.   
 
The local Triassic Basin ecoregion is characterized by very tight clay soils 
that inhibit groundwater recharge and lead to naturally low base stream 
flows.  Streams in the Triassic Basin also tend to lack habitat diversity12.  All 

                                                 
11 Four staff members are currently certified. 
12 Streams in the Triassic Basin also tend to lack rock, gravel and other porous materials commonly found in the 
hyporheic zone and consequently have reduced diversity of sediment sizing and lower habitat diversity.  All of this 
contributes to reduced diversity of aquatic life.   
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of this contributes to reduced diversity of aquatic life, an effect magnified 
in the smaller urban watersheds in Durham. 
 
The City therefore relies on the North Carolina Biotic Index (NCBI) – which is 
based on the pollution tolerance of the organisms found to assess water 
quality.  The NCBI is likely to be somewhat less sensitive to habitat than are 
taxonomic or ecological diversity ratings.   (note: lower NCBI = better water 
quality). 
 
3.1.1.3 Flow Monitoring – With the City subject to three Nutrient Sensitive 
Waters designations, the City has placed more emphasis on measuring flow 
in order to be able to estimate pollutant loads.  
 
Stream flow can be estimated using two different methods, direct 
measurement and by creating a rating curve.  In 2008, staff initiated a 
program to measure stream cross-sections and monitor flow at selected 
stream monitoring stations.  This work included establishing benchmarks, 
measuring baseline cross sections, as well as researching and 
implementing protocols for deriving flow from velocity measurements.  The 
City’s propeller velocity meter was found to be limited by propeller size and 
bearing friction.  It was not capable of measuring stream velocity in shallow 
or slow-moving local streams.  Staff research indicated that an acoustic 
Doppler velocity meter would have much greater sensitivity.  The City 
rented an acoustic Doppler velocity meter in July and November of 2008 to 
evaluate velocity measurements in shallow and slow-moving streams.  
After determining that this technology could measure velocities in shallow 
and slow-moving streams, the City purchased an acoustic Doppler velocity 
meter.  The City plans to continue collecting flow data to improve 
understanding of pollutant loading in local water bodies.  The drawback of 
this method is that velocity and flow measurements are available only when 
staff is in the field taking the measurement.  Velocity and flow information 
is not available for the period between field measurements. 
 
The second method is to use a combination of continuous stage 
information and direct measurements to develop a flow rating curve.  This 
rating curve relates the water surface elevation (also called “stage”) to the 
stream’s discharge.  This method is used by both the USGS and the City.  
Water surface elevation data can be collected using fairly reliable and 
uncomplicated automated equipment.  Additional data collected to create 
the curve includes periodic measurements of velocity (ideally encompassing 
the range of stage heights) across the channel and measurements of the 
channel’s cross-section.  This data is then plotted or used with established 
equations to create the rating curve.  The City of Durham may use curves 
developed and maintained by either the USGS or the City. 
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3.1.1.4 Meteorological Stations and Stream Gauges – To support flow 
monitoring, the City began operating a weather station on the roof of City 
Hall 2000.  This station records a number of parameters including rain 
intensity and depth.  This data is available on-line through the Weather 
Underground website.  The City has also contracted with the NC Climate 
Center to install a full meteorological station at the North Durham Water 
Reclamation Facility (WRF).   
  
In addition to the data from the weather stations, the City also uses data 
from stream gauges. These include USGS gauging stations on the Eno 
River, Ellerbe Creek and New Hope Creek that have been operating (on and 
off) for years. In 2008 the City contracted with USGS to add six additional 
gauging stations within the City to measure rainfall, stage, and/or flow.   

 
 

3.1.1.5 Outfall Inspection/Illicit Discharge Screening – The City began 
focusing more heavily on illicit discharges after a comparative analysis (box 
and whisker distributions) of data from stream monitoring and from wet 
weather land use characterization indicated that fecal indicators were 
higher in certain streams than could be explained by contaminants being 
picked up by stormwater runoff.  EPA guidance documents contain research 
indicating that, for some pollutants, dry weather illicit discharges 
contribute a greater pollutant load than wet weather discharges.  
 
Illicit discharge monitoring was initiated using consultants in 1991 to 
inspect major stormwater outfalls and to test dry weather flows for the 
presence of indicator pollutants.  The consultants used USGS topographic 
maps to evaluate drainage, identify appropriate catchment sizes, and 
discharge points.  Field work followed to inspect the condition of the 
mapped major outfalls under dry weather conditions.  When dry weather 
flows were found they were evaluated using analytical field tests to screen 
for the possible presence of indicator pollutants. The consultants 
completed screening at 344 major outfalls.   
 
Eventually, the City implemented a stormwater utility and hired staff to 
continue the various monitoring programs.  In Fiscal Year (FY) 1997, these 
staff also took over the illicit discharge program. This staff inspected the 
outfalls identified by the consultants again and identified additional outfalls 
to screen.  Over 960 outfalls inspections have been completed under dry 
weather conditions.  
 
Early in this effort, ammonia was added to the screening indicators 
suggested by the EPA in order to find sources of inadequately treated 
sewage.  Current primary field tests include ammonia, chlorine, detergents, 
and potassium; staff may conduct additional measurements based on odor, 
visual evidence, or land use using field tests for copper, phenols, 
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phosphate and other indicators.  When these inspections indicated a 
polluted dry weather flow, an investigation was conducted to locate the 
source so that it could be eliminated.  A project to map the City’s 
stormwater infrastructure system also helped detect additional discharges. 
 
EPA guidance documents indicate that older areas of development (more 
than 60-70 years old) tend to have much poorer water quality than 
relatively newer development.  Data collected by the City tends to support 
this.  It was found that illicit discharges were common on older areas of 
development and much less common - even rare - in newer areas.  Many 
illicit discharges were found to be intermittent.  Pollution investigations 
conducted in response to complaints found many sources discharging 
directly to streams rather than through stormwater pipes or ditches.  The 
first two rounds of outfall inspection were successful in finding significant 
sources of pollution, but it was clear that some areas of the City were much 
less subject to illicit discharges.   Even in areas with such discharges, it was 
believed that many intermittent discharges were being missed.  The City 
began exploring other alternatives to focus limited resources more 
efficiently.   
 
Illicit discharges are often related to laundry discharges, failing septic 
systems, leaky sewers, sanitary sewer overflows, and other sources 
associated with fecal coliform bacteria.  The City conducted short-term, 
intensive monitoring programs that focused specifically on fecal coliform 
bacteria.  Because the concentration tends to follow a log-normal 
distribution, single measurements were not considered reliable in 
identifying hotspots.  In areas where illicit discharges were suspected, 6 to 
8 samples were collected over a period of weeks to characterize the spatial 
distribution of fecal coliform bacteria.  Once hotspots were identified it was 
much easier to isolate the source or sources. 
 
The same year the City took on the illicit discharge program, it established 
a pollution reporting hotline (560-SWIM).  The City regularly promotes this 
hotline through its stormwater education and outreach program.  The City 
has also made efforts to train its employees about stormwater, the NPDES 
permit, the MS4, and the hotline.  This increased awareness of both 
citizens and City employees has lead increased calls, particularly from city 
staff members.  As a result the illicit discharge program shifted existing 
staff resources from proactive activities like outfall screening to be able to 
provide timely investigation of calls.  In FY08 the City added two additional 
staff members that will allow the City to increase routine outfall screening 
while maintaining active enforcement. 
 
Proactive efforts include both routine outfall screening and hotspot 
screening (hotspots are identified through evaluation of surface water 
quality monitoring data) to identify specific discharges that carry 
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contaminants.  These efforts are intended to identify and eliminate 
pollution sources and restore water quality conditions.13   

 
 

Other strategies to detect and eliminate illegal discharges include: 
 Dry-weather inspection/screening to detect contaminated flows; 
 Development and maintenance of GIS mapping of the stormwater, 

surface water conveyance, and other data to facilitate tracking of 
pollution sources; 

 Field use of tablet PCs and mapping GPS units to facilitate 
investigations; 

 Maintenance of a comprehensive chemical, physical, bacteriological, 
and biological monitoring program; 

 Regular visits to monitoring sites; 
 Routine evaluation of ambient water quality data; 
 Use of WQI and fecal coliform bacteria concentrations to target 

problem areas and changing conditions; 
 Same-day laboratory alerts for fecal coliform bacteria samples 

exceeding action levels; 
 Promotion of a pollution reporting hotline; 
 Education of, and reporting by, City inspectors and other employees; 
 Responding to citizen requests for service concerning water quality 

problems; 
 Administration and enforcement of the City’s Stormwater Pollution 

Control Ordinance; 
 Reporting by citizen Stream Watch groups; 
 Use of public participation efforts such as Stream Cleanups, Adopt-

A-Stream, and Storm Drain Marker Programs; 
 Coordinating with City Water and Sewer Maintenance to capture 

water contaminated by sewer overflows and pump it back into the 
collection system; and  

 Special studies to evaluate sources, transport, and fate of pollutants. 
 
To support the IDDE program and to meet other needs, the City revised its 
Stormwater Pollution Control Ordinance in November of 2006 to clarify 
allowable and prohibited discharges.  The ordinance prohibits non-
stormwater discharges to the drainage system, with a limited number of 
specific exceptions for certain discharges that do not significantly impact 
water quality, consistent with Part 1, 9(a) and 9(b) of the City’s NPDES 
permit, NCS000249.  In addition to prohibiting non-stormwater discharges, 
the ordinance also requires certain preventative measures like secondary 
containment, requires timely clean-up of spills, and provides for escalated 

                                                 
13 Other programs that inspect commercial and industrial facilities have also help identify illegal discharges. 
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enforcement when necessary to achieve compliance.14 The ordinance was 
renumbered in 2008 as part of a reorganization of the entire City code; a 
copy of the current ordinance is provided in Appendix B. 

   
Facilities that have violated the ordinance may be required to develop and 
implement a stormwater pollution prevention plans.  The ordinance 
contains many options for achieving compliance.  Thus far, the City has 
begun assessing civil penalties where necessary to achieve compliance.  
Under state law, civil penalties that are part of an ordinance containing 
criminal sanctions must be turned over to the school system. 

 
Currently, the City of Durham has a very active Illicit Discharge Detection 
and Elimination (IDDE) program that includes a pollution reporting hotline, 
citizen complaint response, stream monitoring-response investigations, 
and education of new City employees.  As of the end of FY2008, the City 
had conducted more than 2,000 investigations.   
 
The program employs a wide range of strategies to find and eliminate non-
stormwater discharges that are pollutant sources.  Stormwater Services 
personnel have executed an agreement with NC Division of Motor Vehicles 
to obtain vehicle owner information based on vehicle license plate 
information for water quality investigations.  In conducting investigations, 
staff members may work with personnel from many other agencies 
including NCDENR’s Division of Water Quality, Division of Waste 
Management, and Division of Land Quality, Durham County Engineering 
Department’s Stormwater and Sediment & Erosion Control Division, 
Durham County Emergency Management, Durham County Health 
Department.  City agencies include Solid Waste Management,  
Durham Housing Authority, Depart of Water Management Department 
Sewer Maintenance and Pretreatment; Zoning Enforcement; Inspections; 
and Neighborhood Improvement Services.  The City Attorney’s Office is 
typically involved in enforcement cases where the defendant elects to bring 
an attorney. 
 
3.1.1.6 Technical Assistance – Over many years, Stormwater Services 
(SWS) has developed a role of providing technical assistance and guidance 
to the City’s Water and Sewer Maintenance Division (W&S) when a Sanitary 
Sewer Overflow (SSO) occurs.  This role became formalized when W&S and 
SWS coordinated a policy to improve communication on the location of 
discharges.  This policy states that when SWS staff identify a sewage 
discharge they will remain on-site to direct a W&S supervisor to the 
location.   
 

                                                 
14 The ordinance also requires specific pollution prevention practices for automotive service facilities. It requires 
implementation of a stormwater pollution prevention plan for facilities with a significant number of junk or inoperable 
cars. 
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By 2001, this cooperation had led to many improvements including 
reducing response times and setting up pumps and check dams 
downstream where possible (these contain, collect, and return sewage to 
the collection system).  In 2003 a further improvement was implemented 
when SWS staff began providing technical assistance in identifying the 
extent of contamination using field analytical kits to detect ammonia and 
detergents as indicators of sewage (previously W&S used visual 
observation). 
 
Procedures developed by the City for discharges from the City owned 
collection system have subsequently been applied in enforcement and 
mitigation for sewage discharges from private sewer laterals, pump 
stations, and systems.   
 
As shown in Figure 3-1, in 2007 City SWS staff investigated 84 discharges 
related to sewage, commercial wash waters, failing septic systems, 
discharging sand filter systems, and other wastewaters. 
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Figure 3-1: 2007 Discharge Investigations Completed by SWS Staff15 

 
                                                 
15 In Figure 3-1 the volume of discharges is measured in gallons. 
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3.1.1.7 Special Studies 

 
3.1.1.7.1 Wet Weather Stormwater Quality Modeling – Monitoring and 
evaluation to characterize stormwater runoff was initiated in 1993.  
Consultants selected seven sites with relatively small drainage 
catchments and collected samples.  These sites represented a range of 
land uses including industrial; commercial; and low, medium, and high 
density residential development.  City staff completed the monitoring 
for this study in 1999.  Results were summarized in the City’s 
application for permit renewal submitted in 1999.  The data have been 
used as a basis for control strategies for nitrogen loading to the Neuse 
River Basin. 

 
3.1.1.7.2 Residential Wastewater Treatment and Disposal Study - In 
addition to hotspot monitoring, the City has conducted special studies 
of on-site residential wastewater treatment and disposal systems to 
gauge their significance.  In 1999 and 2000 the City sampled effluent 
from septic sand filter systems.  These systems treat residential sewage 
using a conventional septic tank combined with filtration through 18 
inches of sand and dispose of any treated effluent that does not 
percolate into the Triassic clays soils of the area by discharging to 
surface drainage. As shown in Figure 3-1, in 2007 City Stormwater staff 
investigated 84 discharges related to sewage, commercial wash waters, 
failing septic systems, discharging sand filter systems, and other 
wastewaters.   
 
A follow-up study was conducted in 2007 and 2008 showing that many 
systems had been eliminated but that effluent from the remaining 
systems had declined.16  
 
3.1.1.7.3 On-site Wastewater - The first special study to characterize 
effluent from discharging residential wastewater systems was conducted 
in 1999.  Records on the location of these systems were poor, and 
systems were just beginning to be identified and either connected to the 
sanitary sewer system or issued NPDES permits as discharging systems.  
Monitored systems were located both in the City and in the County.  
System performance on bacteria and BOD ranged from very good to 
virtually no treatment.  However, in even the best operating systems 
nitrogen concentrations were high in filtered effluent.   
 
A follow-up study was conducted in 2008, this time also monitoring 
phosphorous.  Many systems monitored in 1999 had been connected to 

                                                 
16 Woolfolk, et. al. 2008. 
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sanitary sewer.  Overall performance appeared worse, but this finding 
was not statistically significant. 
 
3.1.1.7.4 Bacteria Source Tracking – After state regulators initiated 
development of a fecal coliform bacteria TMDL for Northeast Creek, City 
staff conducted intensive monitoring in tributaries to identify and 
eliminate sources.  Development in this watershed is predominantly 
post-WWII.  Intensive illicit discharge detection and elimination, 
including sewer rehabilitation, resulted in significantly reducing fecal 
bacteria concentrations.  After this IDDE work had been completed, City 
staff conducted a Bacteria Source Tracking Study in Northeast Creek to 
identify the remaining sources.   

 
Bacteria found in humans, domestic animals and wildlife have different 
exposures to antibiotics; some drugs are used exclusively in humans 
and others only in animal husbandry or veterinary medicine.  The 
antibiotic resistance signature of each general type of source can be 
used as a basis for comparison.  Bacteria in samples collected from 
streams can be compared to a library of antibiotic-resistance signatures 
for local sources to determine whether bacteria are likely to come from 
humans, pets, livestock, or wild animals such as urban wildlife.  
 
In 2004 City staff collected 62 samples of scat from domestic animals, 
wildlife, and human sources in the Northeast Creek watershed.  City 
staff also collected 22 stream samples under both base flow and storm 
flow conditions at two locations.  Consultants tested bacteria in each 
sample for resistance to a range of antibiotics, and determined that the 
remaining sources were primarily pets and wildlife. 

 
 
The City has significantly expanded its efforts to protect water quality. From 
the discussion of the water quality monitoring program components in the 
previous paragraphs, it is evident that this program has expanded significantly 
in scope and type of monitoring, in the number of sites and watersheds 
monitored, and in the frequency of sample collection.   
 
 
3.1.2 Water Supply Watershed Program - In 1984, Durham City and Durham 
County coordinated the development and implementation of a Water Quality 
Protection and Sediment and Erosion Control Program.  This program was 
implemented through a Memorandum of Understanding (MOU) between the 
two jurisdictions.  Under this agreement, the City operates the water quality 
protection portion for both jurisdictions; the County operates the sediment 
and erosion control program for both jurisdictions.   
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The initial water quality program was applied to all areas of the state within 
designated water supply areas with a focus on industrial uses and treatment of 
runoff from the one-half inch storm.  In 1994 a substantially modified 
program was implemented; the focus changed to protecting riparian buffers. 
This was done using a combination of post-construction stormwater 
treatment and impervious cover limits to address the impacts of new 
development in designated water supply watershed areas.  These 
requirements were codified with the adoption of a City-County Unified 
Development Ordinance (UDO) on January 1, 2006.  The requirements are now 
found in the Environmental Protection Standards Chapter of the UDO, Chapter 
8, which is provided in Appendix C.  Current Water Supply Watershed buffer 
requirements are in Section 8.6.  Water Supply Watershed Overlay Zoning, 
density limits, and stormwater treatment requirements are in Section 8.7. 
 
There are five major surface water supplies in Durham County.  Nearly half the 
City is covered by water supply watershed overlay zoning districts.  The 
overlay zoning districts are shown on Figure 3-2.  Table 3-3 summarizes the 
density thresholds for stormwater treatment, the impervious limits, and the 
requirements for protecting riparian buffers.  Each water supply source has 
two zones, an inner area designated as a critical area (denoted by an “A” in the 
Overlay Zone identifier) and an outer area (denoted by a “B” in the identifier).  
For Falls Lake and Jordan Lake the “A” zone is shown in dark blue while the “B” 
zone is shown in aqua. 
 
In Figure 3-2, Lake Michie/Little River Critical Area is designated as M/LR-A; 
Lake Michie/Little River Basin/Protected Area as M/LR-B; Falls and Jordan 
Critical Area as F/J-A; Eno Critical Area as E-A; and Eno Protected Area as E-B. 
Table 3-2 below summarizes requirements for these areas. 
 
Within protected areas, certain uses are prohibited and others are controlled 
through special use permits. Forested buffers of 250 feet to 1,000 feet are 
required for the permanent pool of major reservoirs.  Perennial streams 
require 150 feet forested buffers in “A” zones and 100 feet buffers in the 
outer “B” zones.  Intermittent streams are protected by forested buffers of at 
least 50 feet. 
   
Low density development with imperious maximums as low as 6 percent is 
allowed in the “A” zones.  In some watershed areas, higher density is allowed 
with treatment of stormwater runoff.  Treatment must be sized for runoff from 
one inch of rainfall.  It must also be designed to remove 85% total suspended 
solids in accordance with the NC BMP Design Guide or equivalent guide.  
Continued operation and maintenance of the stormwater treatment devices is 
provided through an operation and maintenance agreement and a financial 
surety instrument between the property owner and the City. 
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Figure 3-2: Water Supply Watershed Overlay for the City of Durham17 

 

                                                 
17 The water supply watershed overlays in the legend are further explained in Table 3-2 on the next page.  
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Table 3-2: Summary of the Current Water Supply Watershed Requirements 

Overlay 
Zone 

Low Density 
Option 

Impervious 
Surface Limit 

High Density Option 
Impervious  

Surface Limit  
(requires treatment 

of stormwater runoff)

Perennial 
Stream 
Buffer 
Width 

Intermittent 
Stream 
Buffer 
Width 

Reservoir
Permanent 

Pool 

F/J-A 

Within one-
half mile of 
the normal 
pool: 6% 

Not permitted in the 
Rural Tier 

150 feet 100 feet 

2501 feet 

40%, for all areas not 
in the Rural Tier and 
with uses as allowed in 
Sec. 4.11.4 

Between one-
half and one 
mile from the 
normal pool: 

9% 

Nonresidential Land 
Use Restrictions, 
intensities greater than 
25% shall require a 
Major Special Use 
Permit, Special Use 
Permit 

F/J-B,  
E-B 24% 70% 100 feet 

50 feet 
(High 

Density 
Option: 100 

feet) 
E-A 24% Not permitted 150 feet 50 feet 

M/LR-A 6% Not permitted 150 feet 50 feet 

M/LR-B 6% Not permitted 150 feet 50 feet 
1 On nonresidential uses, the Falls/Jordan buffer width shall extend to 1,000 feet. 

 
 
3.1.3 Erosion and Sedimentation Control - Under the 1984 Memorandum of 
Understanding between the City and County (referred to in 3.1.2 above), 
Durham County developed and implemented a Sedimentation and Erosion 
Control Program that created the County Sedimentation Control Office (under 
the County Engineering Department).  Minimum requirements for this locally 
delegated program were established by the state’s Sediment and Erosion 
Control Law.  This model ordinance, as well as the design guides and manuals 
that offer guidance, were developed and updated by the North Carolina 
Division of Land Quality.  The County is authorized to regulate private 
development throughout the county, including within the City of Durham.  The 
Division of Land Quality continues to enforce requirements on publicly funded 
projects throughout the state and for private sector projects in areas of the 
state where local authority had not been granted.   
 
North Carolina requires an approved erosion control plan for sites that disturb 
one or more acres.  Initially this standard was used in Durham.  In 2002 local 
requirements were revised to require permits for sites that disturb more than 
12,000 square feet.  Local sedimentation and erosion requirements were again 
recodified with the adoption of a City-County Unified Development Ordinance 
which came into effect on January 1, 2006.  The Sediment and Erosion Control 
permit requirements are found in Section 3.8 of the UDO, implementation 
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requirements are found in 12.10, violations are discussed in Section 15.1, and 
enforcement and penalties are found in Section 15.5 of the UDO.  The 
principle UDO sections containing the Sedimentation and Erosion 
requirements have been excerpted and included in this plan as Appendix D of 
this document.  Readers may find it easier to use the “smart” version of the 
UDO that is accessible from the City’s website; extensive hyperlinks between 
sections and to definitions make the online version very accessible.   
 
Current applicability requirements are summarized in Table 3-3 below.  
Permits are always required for sites that disturb more than 12,000 square 
feet and approved plans are always required for sites greater than one acre.  
Permits and plans may be required for sites that disturb less than 12,000 feet 
on a case-by-case basis when the potential for off-site damage exists.   
 
Table 3-3: Sediment and Erosion Ordinance Application 

  
< 12,000 

square feet 
12,000 square 
feet to 1 acre > 1 acre 

Plan MR MR (R*) R 
Permit MR R R 
Plan to 
District 

  R 

Table Key: 
MR - May be required when off-site damage is occurring, if 
the potential for significant off-site damage exists, or if a 
parent, subsidiary, and/or other affiliate of the applicant, has 
engaged in the activities enumerated in Sec. 3.8.7. 
R - Required 
R* - Required in water quality critical area (WQCA), and 
water quality basin area (WQBA), Lake Michie/Little River 
Critical Area (M/LR-A), Lake Michie/Little River Basin/ 
Protected Area (M/LR-B), Falls and Jordan Critical Area (F/J-
A) and Eno Critical Area (E-A). 

 
 
Sediment and Erosion Control Site Inspection procedures are summarized in 
Appendix D.  The Sedimentation and Erosion Control Division typically has 
170 active projects at any given time.  Each active project is field inspected at 
least once during each calendar month.  Compliance issues, heavy rains, 
project size/complexity, and citizen concerns serve to trigger additional 
inspections.  Historically, 10-15% of projects are inspected multiple times 
each month.  Enforcement options include stop work orders, revocation of 
permits, civil penalties of up to $5,000 per violation, criminal penalties, and 
remediation of damage.   
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3.1.4 UDO Environmental Protection Standards - In 2001 the City and 
County adopted an environmental protection ordinance that included what 
were, at the time, leading edge protection measures.  The ordinance included 
tree protection, replanting requirements, 50 foot riparian buffers on 
intermittent and perennial streams, steep slope development limitations, and 
25 foot buffers for wetlands of one acre or more.  The ordinance also included 
restrictions on development within the 100 year floodplain.   
 
In 2006 the City and County adopted a Unified Development Ordinance (UDO) 
that incorporated these provisions with some slightly modified requirements.  
The UDO requires protection of a riparian buffer extending 50 feet from the 
top of the bank on either side of perennial and intermittent streams.  Initially 
there was an exemption for streams draining less than 25 acres, but this was 
eliminate in 2008.  These buffers are in addition to any wider buffers that may 
apply in water supply watershed overlay zoning districts.  Buffers are to 
remain in a natural vegetated state (forested or be allowed to succeed to 
forested state).  Development guidelines require a building set-back of 10 feet 
from the edge of the buffer to ensure that construction equipment would not 
compact soils within the buffer.  The UDO also put in place 25 foot buffers for 
wetlands except for man-made ponds; developers were allowed to reduce the 
buffer to 10 feet with mitigation.  The environmental standards also 
prohibited development on slopes steeper than 25%. 
 
Tree protection requirements under the UDO vary.  In suburban areas the UDO 
requires tree coverage of 20% to 25% for residential development and 10% to 
15% for commercial.  Under state law, property owners may conduct forestry 
operations without seeking local approval.  In the past property owners have 
used the forestry exemption to clear property prior to development.  To 
discourage such practices, the UDO requires that a 32 foot buffer be 
maintained along all property boundaries, and provides that if forestry 
operations do not maintain such, site plan applications proposing 
development buffers within the City shall be denied for a period of five years 
from the date of clearing.  The City’s tree preservation requirements and its 
active urban forestry program have resulting in Durham being designated a 
“Tree City” for many years running. 
 
Current UDO Environmental Protection Standards are included in Appendix C.  
In 2008 the City and County initiated a process to review environmental 
protection standards in the UDO including buffer widths, steep slopes, erosion 
and sediment control requirements, etc.  A review committee has been 
established and is receiving presentations, analysis of alternatives from staff, 
and input from academic experts in public meetings.  This process allows 
written public comment.  The review is expected to extend through FY2009. 
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3.1.5 Peak Flow Requirements - In 2002, the City adopted a stormwater 
ordinance that requires applicants for land development to evaluate peak pre-
construction and post-construction runoff for 2-year and 10-year rain events.  
If peak discharge will increase by more than 10% after construction, the 
applicant must evaluate downstream channel and culvert capacity to ensure 
they are adequate to prevent flooding or ponding at culvert entrances (ratio of 
headwater to depth less than or equal to one).  If downstream capacity is 
inadequate, the applicant has to provide on-site detention to manage peak 
flows to predevelopment conditions. 
 
3.1.6 Neuse NSW Urban Stormwater - Nearly one-half the City drains to the 
Neuse River Basin that has been classified as one of the state’s Nutrient 
Sensitive Waters (nitrogen is the limiting nutrient).  In 2004 the NC 
Environmental Management Commission approved the City’s Neuse River 
Stormwater Management Plan.  The City adopted by ordinance performance 
standards for stormwater discharges from new land development projects in 
the Neuse River Basin.  These performance standards require additional post-
construction stormwater management to address nitrogen in stormwater 
runoff in the Neuse River Basin.  Loading limits are 3.6 pounds of nitrogen per 
acre per year.  The area covered by these standards is shown in Figure 3-3.  In 
2006 the City revised its Neuse Stormwater Performance Ordinance to provide 
alternate requirements applicable to redevelopment of sites that are already 
intensely developed.  The current version of the City’s Neuse Performance 
Standards is provided in Appendix F.   
  
For projects within the Neuse River Basin that have impacts within a fifty foot 
riparian buffer, the City requires applicants to provide documentation of state 
approval.  The state determines which impacts are allowable and may require 
mitigation. 
 
The Neuse buffer requirements represent the third set of rules applicable in 
the City. Depending upon the location of a land development project, one to 
three buffer rules may apply.18  Buffer widths on streams may vary between 50 
feet and 150 feet.  Allowed uses and exemptions also vary between the three 
rules.  Since each rule is independently applicable, the strictest requirements 
will be applied in each case. 
 
The City submits an annual report on its Neuse Stormwater Management Plan.  
That report summarizes public education activities, new development controls, 
illicit discharge detection and elimination, and retrofit locations.  The New 
Development section of that report is provided in Appendix G.  Between 
October 1, 2007 and September 30, 2008, BMPs approved and constructed in 
the Neuse River Basin included five wet ponds, nine dry ponds, two sand 
filters, three bioretention cells, and seven level spreaders. 

                                                 
18 Other buffer rules are discussed in Sections 3.1.3 and 3.1.4. 
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Figure 3-3: City of Durham Neuse River Basin Area Subject to Post-
Construction Nitrogen Controls 
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3.1.7 Land Use Planning - Land use planning and land development 
practices play a critical role in controlling sources of pollution.  Source control 
is generally accepted to be much more cost-effective and reliable than 
treatment.  The City of Durham has been very fortunate to be well ahead of 
many other municipalities in land use planning.  Land development is reviewed 
by a combined City-County Planning Department.  Zoning and subdivisions 
ordinances have been updated and combined into a City-County Unified 
Development Ordinance (UDO).  In addition, the City and County have 
developed a long-range Comprehensive Plan to guide where and how private 
development should occur and how the City and County should provide public 
facilities and services to support future growth.  There are also plans for open 
space and trails. 
 
The City-County UDO uses zoning to direct where various types of 
development and certain uses may be located.  The UDO uses urban, suburban 
and rural tiers to provide a general framework for consistent and appropriate 
development.  The UDO provides for appropriate zoning and design standards 
within these areas.  For example, zoning for heavy and light industry limits 
where such potential sources of pollution may be located.  The UDO also 
designates overlay zoning for downtown and compact neighborhood areas to 
guide where development density is encouraged in order to foster smart 
growth and facilitate mass transit. The UDO uses water supply watershed 
overlay zoning to provide additional protections and limitations to protect 
sensitive waters.   
 
In addition to zoning restriction, Article 5 of the UDO requires major or minor 
special use permits that provide an additional level of review and approval.  
Special use permits are required for asphalt plants, concrete plants, hazardous 
and low-level nuclear disposal and storage facilities, recycling centers, and 
other waste related industries.  In areas zoned for light industry, special use 
permits are required for automobile wrecking, junk, and salvage yards.  
Special use permits are required for campgrounds and RV camps, marinas, 
and many other uses.  Article 5 Section 5.3 requires convenience stores with 
gas sales; wrecking, junk, and salvage yards; and vehicle service, including 
limited uses vehicle service, provide a spill prevention and counter measures 
plan with the site plan.  The article also requires that vehicle repair, servicing, 
and maintenance be conducted within an enclosed structure so that potentially 
polluting activities would be shielded from rainfall and runoff.   
 
The Environmental Protection Standards in Article 8 of the UDO provide 
additional protections.  This article includes the Water Supply Watershed 
requirements and the Erosion and Sediment Control requirements discussed in 
Sections 3.1.2 and 3.1.3.  Article 8 also has more general requirements on 
development in floodplain areas throughout Durham.  It prohibits new solid 
waste disposal facilities and sites, hazardous waste management facilities, 
salvage yards, and chemical storage. 
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The City and County are expected to conduct a review process called 
Environmental Enhancements to the UDO (EEUDO).  This process was initiated 
by the Joint City and County Planning Committee that is made up of elected 
leaders.  EEUDO will look closely at the environmental protections codified in 
the Unified Development Ordinance and recommend improvements to that 
code.  The process is expected to address erosion and sediment controls, 
buffers, wetlands, and water quality.  The process is expected to solicit input 
from recognized academic experts, staff members, regulated stakeholders, 
and the general public.  Updated information is available on the City’s web 
site.19   
 
Other resources that affect land use planning include the Comprehensive 
Plan20 and the City’s engineering standards (contained in the Reference Guide 
for Development21). The Comprehensive Plan focuses on the ultimate needs of 
the community rather than the pressing concerns of today.  Chapter 7 of the 
Plan focuses on conservation and the environment.  The City’s engineering 
standards provide additional opportunities to address specific sources.  For 
example, section 7 requires dumpster pads for food service establishments 
and that all establishments utilizing compactors have a drain connected to the 
sanitary sewer (areas beyond the pad must be sloped to drain away from 
stormwater inlets).     
 
3.1.8 Sustainability – Durham City and County together created a 
Sustainability Manager position to address multiple xuxtainability issues.  This 
position will assist in implementing the Greenhouse Gas Reduction Plan 
adopted by the City www.durhamnc.gov/ghg, and will assist city management 
in developing policies that promote use of products that are recycled, 
recyclable, bio-degradable, non-toxic, and energy efficient. 
 
 
3.1.9 Threatened and Endangered Species -There are no waters either in the 
City of Durham or immediately downstream from the City that have been 
designated as critical habitat for aquatic animal species listed as threatened or 
endangered by the U.S. Fish and Wildlife Service or the National Marine 
Fisheries Service under the provisions of the Endangered Species Act, 16 
U.S.C. 153 1-1 544 and subsequent modifications.22   
 
 
3.2 State Programs 

                                                 
19 This site is available at: http://www.durhamnc.gov/departments/planning/udo_environmental_enhancements.cfm. 
20 This plan is available online at: http://www.durhamnc.gov/departments/planning/comp_plan/. 
21 This guide is available online at: http://www.durhamnc.gov/departments/works/handbook/. 
22 While no area within Durham contains critical habitat, there are areas designated as critical habitat in the Flat River 
in Durham County and in the Eno River in Orange County. There are also species of concern in these two water 
bodies, possibly in areas near or within City limits.  There are also sensitive species in upper New Hope Creek.  The 
City will need to revisit this issue if annexation substantially changes city boundaries. 
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The following sections discuss the state programs that may affect the 
implementation of the SWMP Plan. 
 
3.2.1 NC Division of Land Resources, Land Quality Section - As mandated 
by state law, erosion and sediment control requirements for publicly funded 
projects are enforced by the Land Quality Section of the North Carolina 
Division of Land Resources. This section reviews and approves erosion and 
sediment control plans.  City SWS conducts independent investigations of such 
projects under its illicit discharge ordinance and has carried out enforcement 
actions under it authorities.  
 
3.2.2 NC Division of Water Quality: Neuse Buffers, Industrial Stormwater 
Requirements - State regulations protecting riparian buffers on streams and 
other waters within the Neuse River Basin are enforced by the North Carolina 
Division of Water Quality.  The City requires development projects that 
propose to impact riparian buffers in the Neuse River Basin to provide a letter 
from the state authorizing such impacts. 
 
3.2.3 NC Division of Waste Management - The North Carolina Division of 
Waste Management is responsible for solid waste, groundwater contamination 
from leaking underground storage tanks, dry cleaners, Superfund clean ups, 
etc.  When the City finds contaminated groundwater entering the drainage 
system, it coordinates with the staff in the Raleigh Regional Office of the 
Division of Waste Management.
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Section 4.0 
Permitting Information 
 
 
4.1 Responsible Party Contact List 
The position responsible for the overall implementation of the SWMP, 
including the coordination of all program activities, is the Stormwater 
Manager.  The Stormwater Services Division and Engineering Division were 
combined in 2007 under a single manager that serves both as Stormwater 
Manager and as Engineering Manager under the Director of Public Works.  
Contact information for the Stormwater Manager is provided below:  
 
Name: Ed Venable, PE 
Position: Engineering and Stormwater Manager 
Address:  City of Durham 

101 City Hall Plaza 
Durham, NC 27701  

Telephone:  (919) 560-4326  
Fax:   (919) 560-4316  
E-mail:    ed.venable@durhamnc.gov 
 
 
4.2 Organizational Chart 
Organization is discussed in greater detail in Section 7.1.  An overall 
organization chart for the City is provided in Figure 7-3, while an organization 
chart for Public Works is presented in Figure 7-4.   
 
The City of Durham’s Storm Water Services (SWS) will have responsibility for 
many of the activities indicated in the SWMP Plan.  SWS is contained within the 
Engineering and Stormwater Services Division of the Department of Public 
Works of the City of Durham.  The Water Quality Manager for Storm Water 
Services will be responsible for compiling data for annual reports.  This will 
include tracking and reporting on progress to fulfill the measurable goals 
listed in Section 7.   
 
A list of key individual contacts is provided in Appendix I. 
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4.3 Signing Official 
The signing official for the SWMP Plan and the annual reports is the Director of 
the Public Works Department (the Storm Water Services Division is part of this 
Department).  Contact information is provided below:  
 
Name: Kathryn Kalb, PE 
Position: Director of Public Works 
Address: City of Durham  

101 City Hall Plaza  
Durham, NC 27701 

E-mail: kathryn.kalb@durhamnc.gov 
 
 
 
4.4 Duly Authorized Representative 
 
Appendix H provides a copy of the authorizing action taken by the Durham 
City Council. 
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Section 5.0 
Co-Permitting Information 
 
 
5.1 Co-Permittees 
No co-permittees are involved in this SWMP Plan. 
 
 
5.2 Legal Agreements 
This section is not applicable to the City of Durham. 
 
 
5.3  Responsible Parties 
This section is not applicable to the City of Durham. 
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Section 6.0 
Reliance on Other Government Entity 
 
  
6.1 Name of Entity 
This section is not applicable to the City of Durham.  The City of Durham does 
not formally rely on any other government entity for implementing the SWMP 
other than those entities explicitly acknowledged in the permit and Section 7.5 
of this SWMP Plan. 
 
6.2 Measure Implemented 
This section is not applicable to the City of Durham. 
 
6.3 Contact Information 
This section is not applicable to the City of Durham. 
 
6.4 Legal Agreements 
This section is not applicable to the City of Durham. 
 
6.5 Recognition of Contributions 
Although the City does not rely on other entities to implement this SWMP, the 
City acknowledges the time, energy, and hard work of the many watershed 
and stream watch organizations within its boundaries.  Notably these include 
the Ellerbe Creek Watershed Association, Eno River Association, Friends of 
New Hope Creek, Friends of South Ellerbe Creek as well as the many smaller 
neighborhood/stream watch organizations such as the Old North Durham 
Neighborhood Association and Friends of Northeast Creek.  These 
organizations conduct numerous projects entirely on their own.  Many also 
work with the City on specific projects to conserve sensitive land, restore and 
protect water quality, and preserve the City’s natural resources. 
 
The City of Durham also wishes to acknowledge the ongoing work and 
accomplishments of many other entities at work within the City.  These groups 
include the Durham County Health Department, Durham County Engineering, 
and the other groups listed below. 
 
The City has been pleased to work with the North Carolina Ecosystem 
Enhancement Program to help facilitate projects it has undertaken within the 
City that include stream restoration, buffer enhancement/restoration, and 
treatment of stormwater flows from existing development. 
 
The Durham Soil and Water Conservation District has long been active in water 
quality protection, initially working to prevent soil loss related to agricultural 
practices.  The District conducts water quality education programs and for 
many years has hosted an “Environmental Field Day” at the West Point on the 
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Eno City Park for fifth graders in Durham County.  This event is supported and 
has participation from many resource agencies, including the City’s Water 
Management Department and Stormwater Services Division.  The District also 
completed one of the first urban stream restoration demonstration projects in 
North Carolina on a small section of Goose Creek with very limited funding.  
The District continues to conduct valuable programs and projects within 
Durham, both on its own and in partnership with the City. 
 
The City has also been privileged to work with researchers and staff at North 
Carolina Central University, North Carolina State University, Duke University, 
and the University of North Carolina in Chapel Hill.  The City has funded 
research both directly and through participation in the stormwater section of 
the NC Urban Water Consortium.   
 
These entities are making significant contributions toward protecting water 
quality (which is the goal of the City’s Municipal NPDES permit).  They also 
perform activities in the areas of stream restoration, public involvement (such 
as stream clean-ups), and public education.  The City may serve as a grant 
partner or otherwise support and participate in the work of these entities, but 
these groups also undertake work independent of City participation.   
 
As discussed in Section 7, the City is committed to undertaking its own efforts 
to implement the SWMP and will not rely on entities other than those 
acknowledged in the permit in Part II (E) and discussed in Section 7.  The City 
expects that annual reports under the NPDES permit and SWMP may include 
activities performed by other entities and groups in partnership with the City.  
In order to provide a more complete picture of efforts to restore and protect 
water quality within the City, annual reports may also include information on 
significant achievements and contributions made independent of City 
involvement.  Such information is intended to be supplemental. 
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Figure 7-1: The Iterative Process of 
Stormwater Management 

Section 7.0 
Storm Water Management Program (SWMP) Plan 
 
 
The goals of this SWMP are to:  
 

 Reduce the discharge of pollutants from the MS4 to the maximum 
extent practicable; 

 Protect water quality; and 
 Satisfy the appropriate requirements of the Clean Water Act-NPDES 

Program. 
 
This SWMP Plan details the proposed program elements to be implemented 
under the City’s NPDES municipal storm water permit, NCS000249.  The City’s 
permit incorporates the six minimum control measures now required under 
the NPDES Phase II program.  It also includes other provisions applicable to 
Phase I programs.  This SWMP includes the best management practices (BMPs) 
that will be used to fulfill requirements, the measurable goals for each BMP, 
the implementation schedule (and frequency, if applicable) for each BMP, and 
the person or positions responsible for implementation. 
 
Annual reports will summarize the City’s progress in implementing the BMPs 
in the SWMP Plan, provide interim assessment of the effectiveness of 
components of the SWMP, and, if necessary, propose adjustments or changes.  
Under federal Phase I stormwater regulations, municipal permittees are 
required to assess and evaluate the effectiveness of their SWMP over time and 
revise or enhance best management practices until water quality standards are 
achieved.  This iterative process, shown in Figure 7-121, is sometimes referred 
to as adaptive management or 
continual process improvement.  
This process includes the steps 
of developing a plan, 
implementing it, evaluating its 
effectiveness, and then repeating 
the whole process until the 
desired water quality goals are 
met. The City of Durham’s 
stormwater program has 
undergone considerable 
evolution and will continue to do 
so under the current SWMP Plan. 
 

                                                 
21 California Stormwater Quality Association (2007). Municipal Stormwater Program Effectiveness Guide. California: 
CASQA. 
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Figure 7-222 shows the many 
different outcome levels at which 
effectiveness can be assessed.  While 
the ultimate goal is to restore and 
protect water quality in receiving 
waters, it is recognized that for 
many pollutants knowledge 
regarding sources of the pollutant 
and how that pollutant moves 
through the environment is 
incomplete.  Adaptive management 
provides the opportunity to begin 
management based on what we 
know, recognizing that much more 
information will be needed in order 
to achieve restoration.   
Assessing changes and establishing 
statistical trends in receiving water 
quality parameters is a long-term 
activity that requires many years of monthly monitoring data.  The City began 
regular monthly ambient monitoring in calendar 2004.  The subsequent period 
has included two severe droughts.  Such variable climatic conditions may 
require a larger than usual dataset in order to assess trends. 
 
In general, outcomes higher on the pyramid in Figure 7-2 require much longer 
time-horizons for implementation and assessment.  The focus of assessment 
under this SWMP will be on levels lower in the pyramid.  This is the City’s 
second NPDES Municipal Stormwater Permit.  Compliance with this SWMP 
focuses on Level 1 assessment.  Through membership in the Clean Water 
Education Partnership, the City will evaluate progress at Level 2 on the 
pyramid.  Progress at Level 3 is documented at the individual site level.  
During this the term of the permit the City will periodically report on higher 
outcome levels as information is available.  
 
 
7.1 Program Implementation  
This section describes the general organizational structure of the City.  It also 
provides an introduction to departments that play significant roles in carrying 
out this SWMP and summarizes their general responsibilities.  In addition, 
management responsibilities for coordination and the tools that will be used 
to support these duties are outlined. 
 
7.1.1 General Organization - The City operates under a Council-Manager 
form of government.  Budget authority rests with the City Council which is 

                                                 
22 Ibid. 

Figure 7-2: Classification of Outcome 
Levels 
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comprised of seven members).  The City has 2,425 full time employee 
positions authorized in the FY09 budget.  The City provides police and fire 
protection, water and sewer services, solid waste collection and recycling, 
public works, neighborhood improvement services, transit and parking 
services, and administrative services.  The City also engages in community 
development, economic and work force development, and human relation 
activities.  Planning, building inspections and zoning enforcement are handled 
by combined City-County Planning and City-County Inspections Departments.  
Public Works handles inspection of roads, water and wastewater utility lines, 
stormwater conveyances, and stormwater management facilities. 
 
An overall City organizational chart is provided in Figure 7-3 showing the 
departments and reporting paths within the City. 
 
 
Figure 7-3: City Departments Organization Chart (as of 1/12/2009) 
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7.1.2 Departments and Positions Responsible for SWMP Implementation - 
NPDES permit NCS000249 includes requirements that apply to and impact 
many different departments within City government and require coordination 
with several departments within County government. City of Durham 
departments that contribute to the goals of the SWMP include Public Works, 
General Services, Water Management, Parks and Recreation, Fire, Technology 
Solutions, Solid Waste, and Neighborhood Improvement Services.  City and 
County combined departments that contribute to the goals of the SWMP 
include the Planning and Inspection Departments. County departments 
involved include the Engineering (Sediment and Erosion Control), Emergency 
Management, and Public Health.  Each of these groups and the role they play 
in implementing the SWMP Plan is summarized in the sections below.    
 

7.1.2.1 Public Works Department - The Stormwater Manager, working 
under the Director of Public Works, is responsible for implementation and 
coordination of the activities discussed in this SWMP.  Responsibility for 
gathering information and coordinating annual reporting, as well as 
implementation of key aspects of the SWMP, rests with work units within 
the Public Works Department.  An organizational chart for the stormwater 
related functions within the Public Works Department is provided in Figure 
7-4.  A table listing contact names associated with key roles is provided in 
Appendix I; this list will be updated in annual reports.  Divisions and work 
groups within the Public Works Department are further outlined below. 

 
7.1.2.1.1 Engineering and Stormwater Services Division - In 2007 the 
Stormwater Services Division was consolidated with the Engineering 
Division.23  Work groups within the Engineering and Stormwater Services 
Division are responsible for stormwater related planning, engineering, 
construction, and construction management of stormwater 
infrastructure, floodplain management, water quality monitoring, illicit 
discharge control, outfall inspection, industrial inspection, education 
and outreach, public involvement, utility mapping, utility billing, 
engineering inspections of conveyances, engineering evaluation of 
stormwater treatment practices, and BMP operation and maintenance 
inspections. 

 
The major workgroups within the Engineering and Stormwater Services 
Division and their responsibilities are summarized below. 

 
Stormwater Infrastructure Group - This group is part of the Engineering 
and Stormwater Services Division of the Public Works Department.  Its 
major responsibilities include: drainage investigations; small drainage 
projects (design, right of entry agreements, easements, and  

                                                 
23 The manager of the new Engineering and Stormwater Services Division now serves as both Stormwater Manager and 
Engineering Manager. 
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construction supervision); stormwater conveyance capital improvements 
projects (design contracting, property acquisition, contract bidding, 
construction contract administration, and inspections); National 
Floodplain Insurance Program technical support for flood plain 
management (floodplain information requests, review of map revision 
requests, ‘no rise’ determinations); coordination with CADD/GIS Work 
Group on GIS mapping of infrastructure; and coordination with 
Stormwater Maintenance on maintenance repairs. 

 
Water Quality Group - This group is part of the Engineering and 
Stormwater Services Division of the Public Works Department.  The 
major responsibilities of this group in relation to the SWMP are: illicit 
discharge detection and elimination programs (pollution reporting 
hotline, complaint response, outfall inspection and screening, 
investigation of high bacteria found in stream monitoring, enforcement); 
industrial inspections; water quality monitoring programs (ambient 
stream monitoring, biological assessment stream monitoring, operation 
of certified benthic laboratory, outfall screening, special studies); public 
education and outreach support; public involvement support; watershed 
planning support; program management support and TMDL support. 
 
Engineering and Stormwater Review - This group is part of the 
Engineering and Stormwater Services Division of the Public Works 
Department.  Its major responsibilities include: review of land 
development plans and construction drawings (for conformance with 
engineering design and performance requirements for streets, water 
distribution systems, and wastewater collection systems.  A subunit is 
responsible for reviewing stormwater collection and treatment design, 
field evaluation of stormwater treatment systems prior to acceptance, 
on-going operation and maintenance inspection of existing stormwater 
treatment systems and management of watershed planning contracts.  
The Stormwater Review subunit operates two certification programs, one 
to certify professional engineers in submitting Certified As-Built 
Drawings for newly completed BMPs prior to acceptance by the City, and 
the other to certify individuals in conducting required Annual 
Inspections and submitting Annual BMP Maintenance Certifications.  
 
Engineering Inspections - This group is part of the Engineering and 
Stormwater Services Division of the Public Works Department.  The 
major responsibilities of this group are: construction inspections of 
streets, water, sewer, and stormwater conveyance systems for new 
development and redevelopment. 
 
Engineering Design - This group is part of the Engineering and 
Stormwater Services Division of the Public Works Department.  This 
group’s major responsibilities related to the SWMP are: design, property 
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acquisition, construction contract bidding, construction contract 
administration, and inspections for City streets, water, and sewer 
projects. 

 
7.1.2.1.2 Streets and Stormwater Maintenance Division - In 2008 the 
Street Sweeping Division, which is funded by the City stormwater utility, 
was moved from the Solid Waste Department to the Public Works 
Department.  The Street and Stormwater Maintenance Division of the 
Public Works Department is now responsible for the inspection and 
maintenance of MS4 inlets and pipes. The Street Sweeping Division 
maintains gutters and cleans inlet grates.   

 
The major workgroups within the Streets and Stormwater Maintenance 
Division and their responsibilities are summarized below. 

 
Stormwater/Drainage Maintenance - This group is part of the Streets 
and Stormwater Maintenance Division of the Public Works Department.  
Its major responsibilities in relation to the SWMP are: construction of 
minor drainage maintenance repairs referred from the Stormwater 
Infrastructure Group; conducting routine inspection of self-cleaning 
inlet basins and video inspection of downstream pipe systems; using 
flush and vacuum trucks to clean inlet basins, manholes, and pipes; and 
using the CATV truck to inspect the pipe systems.  A subunit is 
responsible for removing debris and materials dumped in streams that 
could block flow and cause flooding 

 
Street & Bus Stop Cleaning – This group performs vacuum-type street 
sweeping of downtown and residential streets, roadside litter collection, 
dead animal pick-up, and cleaning of bus stops.  

 
7.1.2.1.3 CADD/GIS Work Group - This group is also a part of the 
Public Works Department. It includes Stormwater Utility Billing and 
Stormwater GIS Mapping of infrastructure functions. This group’s 
responsibilities include: obtaining annual satellite imagery to aid in 
maintaining current maps of parcel impervious surface; using survey 
grade GPS instruments to update the GIS map of stormwater 
conveyances; GIS mapping of stormwater detention and treatment 
facilities; contracting for city aerial photography, topography, 
planimetrics mapping, GIS mapping of streets, water utilities and sewer 
utilities, and related city mapping programs. 

 
7.1.2.2 General Services Department – The General Services Department 
is responsible for project design; property acquisition; construction; 
contract bidding; construction contract administration; inspections of most 
city construction projects including buildings, parks, and trails (exceptions 
are public works and utilities projects related to water system, sewer 
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system, sidewalks and streets).  This group is also responsible for 
maintenance of landscaping and right-of-way. 
 
7.1.2.3 Water Management Department – The Water Management 
Department operates and maintains the sanitary sewer collection system. It 
also: coordinates with SWS on controlling sanitary sewer overflows; 
operates pretreatment programs for major industries typically coordinating 
with Stormwater Services industrial inspection; provides water supply and 
wastewater treatment (including planning, management and operation of 
two water treatment plants and two wastewater treatment plants (advanced 
treatment for nutrient removal); operates and maintains the water 
distribution system; maintains utility easements for water distribution and 
wastewater collection; operates an industrial pretreatment program, a 
cross-connection control program, and a water conservation program (rain 
barrels, shower head replacement, toilet replacement rebate).  The water 
conservation program coordinates with Solid Waste and Stormwater 
Services on the City’s EnviroStars business recognition program. 
 
7.1.2.4 Parks and Recreation Department – The Parks and Recreation 
Department maintains park trails and greenways. The group also operates 
programs at City parks and trails (including two dog parks).  This group 
has partnered with the Stormwater Services Division to operate pet waste 
stations in parks and along trails.  

 
7.1.2.5 Fire Department (Spill Response Program) – The Fire Department 
has a HAZMAT (HAZardous MATerials) Team that assists with containment 
of spills.  The Fire Prevention Bureau supervised by the Fire Marshall 
inspects all commercial buildings, including industrial sites, regarding 
materials storage and fire safety. 

 
7.1.2.6 Technology Solutions Department – The Technology Solutions 
Department manages computer systems, servers, and networks. Their 
duties include managing the Geographic Information System (GIS), 
enterprise database, and various other databases. 

 
7.1.2.7 City Attorney’s Office – The City Attorney’s Office handles 
stormwater- related legal matters, including permit review, assistance with 
ordinance development, support of enforcement efforts, and review of 
contracts and agreements. 

 
7.1.2.8 Solid Waste Department – The Solid Waste Department provides 
curbside solid waste and recycling collection to City resident.  In 2008, the 
department began providing free bulky item and white goods collection.  
The department provides support for City-sponsored stream clean ups in 
the spring and fall, as well as year-round support for Adopt-A-Stream and 
Adopt-A-Street programs.  The department also operates the City’s 
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Household Hazardous Waste Collection Center, open five days per week 
and funded by the Stormwater Utility.  The department also operates a 
swap shop to further promote recycling.  Solid Waste staff members have 
been coordinating in the development of the City’s EnviroStars business 
recognition program. 

 
7.1.2.9 Neighborhood Improvement Services – Neighborhood 
Improvement Services (NIS) handles enforcement of ordinances pertaining 
to litter, junk and debris, and abandoned vehicles, as well as minimum 
housing code.  NIS also addresses illegal sit-outs and illegal dumping 
related to rental housing.  NIS has conducted workshops for landlords and 
property management companies that included a stormwater pollution 
prevention component. 

 
In addition to the departments and/or divisions that play key roles in 
implementing this SWMP, staff throughout the City have substantive roles.  For 
example, City employees in all divisions and departments use City fueling 
stations and are therefore responsible for following procedures in fueling 
vehicles, reporting spills, and reporting pollution.   
 
The City has also partnered with the County in implementing some programs 
that have key roles in implementing the SWMP.  These areas are summarized 
below.   
 
 7.1.2.10 City/County Planning Department – This department 

implements a Unified Development Ordinance (UDO)24.  Its responsibilities 
include zoning, subdivision, comprehensive planning, and local area 
planning.  It also manages reviews by the Joint City/County Planning 
Commission, the City’s Development Review Board (DRB), the Board of 
adjustment (BOA), and City Council.  In addition, the department also 
coordinates the site plan acceptance review process to ensure 
completeness. It reviews development applications for conformity with UDO 
requirements that protect County-wide riparian and wetland buffers, water 
supply watershed riparian and reservoir buffers, water supply overlay 
zoning density limits, including lot-by-lot impervious limits for low-
density development. It distributes plans to the Transportation Division, the 
Engineering and Stormwater Division, and the City/County Sediment and 
Erosion Control Program for review of requirements related to roads, 
stormwater conveyance and treatment, water and sewer utilities, and 
construction site runoff.  The Planning Department provides overall 
coordination of the review process.  The Planning Department enforces the 
UDO requirements that protect vegetated riparian buffers.   

  

                                                 
24 This is also discussed in Section 3.1.2-3.1.4. 
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 7.1.2.11 City/County Inspection Department – This department is 
responsible for building permits and inspections.  It also takes care of 
zoning inspection and enforcement.  Zoning enforcement staff coordinate 
with SWS on pollution prevention at automotive service facilities.  

 
Other areas of the SWMP are handled entirely by the county or at a county 
level.  Such programs include sediment and erosion control and some 
emergency response activities.  These are further discussed below.  
 

7.1.2.12 Durham County Sediment and Erosion Control – This group is 
part of the Durham County Engineering Department.  It administers a 
locally delegated program under the City/County Unified Development 
Ordinance adopted by both City Council and Durham County 
Commissioners.25  Responsibilities of the group include reviewing local 
construction erosion and sedimentation control plans, issuing land 
disturbance permits, and conducting regular monthly inspection of 
construction sites. 
 
7.1.2.13 Durham County Emergency Management – This group is 
responsible for county emergency management programs and handling 
chemical spills (including coordinating spill response, clean up, and 
reporting). 
  
 
7.1.2.14 Durham County Health Department – This group permits and 
inspects septic systems. It also inspects restaurants and often coordinates 
with the City of Durham Stormwater Services Division to resolve violations 
involving improper grease handling.  
  

7.1.3 Funding – Funding for the City’s stormwater program is provided 
through a stormwater utility.  Utility fees are based on the amount of 
impervious surface on a property.  This is true of both residential26 and non-
residential development.  Revenues are also derived from review fees for land 
development projects that require stormwater management facilities.  The 
City’s annual NPDES reports include revenues and expenditures for the 
Stormwater Utility, positions funded by the utility, and budget for the 
approved Stormwater Capital Improvement Program.   
 
Within stormwater services, budget needs are managed and coordinated by 
the Assistant Stormwater Manager based on input from the work groups 
within the division.  The Assistant Stormwater Manager compiles the needs 
and initiatives from all the groups across the Public Works Department and 

                                                 
25 This is discussed at length in Section 3.1.3.  The UDO portion referenced is available in Appendix D. 
26 Fees for residential development are divided into two tiers.  The lower tier is for those residential units with less 
than 2,000 square feet of impervious surface; all other residences with more impervious areas are assigned to the 
second tier.  
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then works with its director to develop the overall budget request for the 
Public Works Department.  This budget then is sent to the City Manager’s 
Office and the City Council for further approvals. 
 
7.1.4 Tracking SWMP Plan Goals – The Public Works Department tracks goals, 
accomplishments, and performance in a work plan spreadsheet that already 
tracks many of the measurable goals that have been included in the SWMP 
Plan.  Objectives, performance goals, and specific work initiatives are 
established at the beginning of each fiscal year and entered into the work plan 
spreadsheet.  Individuals from each work group or division, typically managers 
and supervisors, are assigned reporting responsibility to update the statistics 
for their group in the work plan quarterly.  Some additional statistics are 
tracked monthly within divisions and work groups.   
 
Working under the Assistant Stormwater Manager, the Water Quality Manager 
is responsible for reviewing quarterly performance and progress reports from 
other departments.  The Water Quality Manager also tracks progress of 
measurable goals, compiles data for annual reports, and compiles data 
received from other divisions within the Public Works.   
 
To facilitate communication, management, and regulatory compliance, the 
City’s Department of Audit Services has worked with the City’s Department of 
Technology Solutions to develop and implement software to track permits, 
licenses, and other renewal items.  The “OnBase WorkView Renewal Item 
Tracking System” serves as both a document management system and an 
electronic reminder system that will facilitate City-wide tracking of deadlines 
and submissions.   The software will be used to track data submissions and 
reports from other departments to the Stormwater Services Division. It will 
also be used to track reports and submissions required of the five industrial 
sites operated by the City.  The Stormwater Manager, Assistant Stormwater 
Manager, and Water Quality Manager will coordinate with the Assistant to the 
Director to enhance reporting across the Public Works Department. 
 
 
7.2 Public Education and Outreach on Storm Water Impacts 
The City of Durham has been conducting a Public Education and Outreach 
Program for more than a decade.  The program works to increase awareness 
by educating the public and specific target audiences about the impacts of 
their behaviors on water quality.  Efforts to change awareness are 
accompanied by information about actions that members of the public can 
take to reduce pollutants entering receiving waters.  The program uses many 
tools and approaches to reach a variety of audiences.   
 
The target pollutants, their sources, and target audiences of public education 
and outreach efforts are further described below.  Further information about 
how these were chosen is available in Appendix J.  
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7.2.1 Target Pollutants - Target pollutants for stormwater education include: 
fecal coliform bacteria, nitrogen, phosphorus, low DO, turbidity, BOD, 
hydrocarbons/PAHs, thermal pollution, and hydrologic modification. These 
pollutants and their sources will be addressed through education and outreach 
to the target audiences listed below.  Zinc and copper appear to be associated 
with a limited number of industrial sites and will be addressed through city 
industrial monitoring and inspection together with state permitting. 
 
7.2.2 Target Pollutant Sources – Target pollutant sources include: 
 

7.2.2.1 Illicit Discharges – Illicit discharges both generally and specifically 
including improper cleaning, improper storage, and improper disposal of 
pollutants;  
 
7.2.2.2 Sewage – Sewage from private and public components of the gravity 
sewer collection system that may include overflows and blockages caused 
by food wastes and cooking grease from problem restaurants and from 
residents of the City; 
 
7.2.2.3 Vehicle Maintenance - Petroleum products and automotive fluids 
from owner-maintenance of vehicles and from automotive service facilities; 
 
7.2.2.4 Construction Sites – Sediment and/or erosion from construction 
sites; 
 
7.2.2.5 Landscape Maintenance and Lawn Care – Landscape maintenance 
and lawn care including use of herbicides, insecticides and other pesticides 
along with improper yard waste disposal; and 
 
7.2.2.6 Atmospheric Deposition – SPARROW Modeling by USGS suggests 
that atmospheric deposition is the largest single source of nitrogen 
impairment in the Neuse, Tar-Pam and Cape Fear River Basins, and is 
particularly significant in the Raleigh-Durham-Chapel Hill area27.  This 
finding is consistent with work by Howarth.  Broad efforts to improve air 
quality and reduce emissions of greenhouse gasses will have water quality 
benefits.  

 
7.2.3 Target Audiences – Based on the identified target pollutants and 
their sources, the target audience of this program are:  
 

7.2.3.1 General Public – The general public may be educated to recognize 
and report illicit discharges.  The general public has been selected because 

                                                 
27 McMahon, et. al, 2002, Map figures on page 20 show impact of atmospheric deposition of total nitrogen. 
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of the widespread impacts of routine human activities and the general lack 
of awareness of the impacts of stormwater runoff. 

 
7.2.3.2 Homeowners - Desired behaviors (or behavior changes) from 
educating this audience include activities involving lawn maintenance 
and stormwater runoff. 
 

7.2.3.2.1 Lawn Maintenance –Desired lawn maintenance behaviors 
include having soil tested before applying fertilizers, reading 
instructions on any chemicals (including fertilizers, pesticides, and 
herbicides) before applying them to a lawn or garden, not 
applying lawn chemicals before it rains, minimizing fertilizer 
usage (especially “weed-and-feed” fertilizer), using slow-release 
organic forms of nitrogen fertilizer, using a composting 
lawnmower that can help reduce fertilizer usage, using integrated 
pest management rather than broad spectrum pesticides on a 
regular basis, and keeping leaves and grass clippings out of the 
street gutter by properly disposing of or composting them.  It also 
includes items such as having lawns aerated, encouraging 
practices that help establish deep root systems for lawns, and 
putting rain gardens (all of which will help encourage water 
infiltration).   
 
In addition, homeowners that live next to a stream will be 
encouraged to not mow stream banks.  We also would like them 
to establish vegetative buffers and plant trees along stream edges 
that will provide shade, help anchor soil in stream banks, filter 
nutrients from shallow groundwater, and provide a source of leaf 
packs that will help keep the food chain stabilized in the river or 
stream.  

  
7.2.3.2.2 Rooftop Runoff – We would like to encourage 
homeowners to disconnect rooftop drains from the MS4 by 
directing them to lawns (which might include rain gardens) or 
connecting them to larger rain barrels or cisterns.  In addition, 
homeowners could regularly clean organic debris from their 
gutters (this helps keep bacteria and organic matter from entering 
our streams).  Homeowners can also plant trees that will shade 
driveways and other paved surfaces that can lead to hot water 
flashes with a rain event.    

 
7.2.3.2.3 Other Activities – Homeowners should dispose of grease 
properly to keep it from entering and clogging the sanitary sewer 
system, properly dispose of household hazardous waste, keep lids 
on garbage bins tightly closed to keep out animals, wind, and rain 
that could cause litter or “garbage juice.” 
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7.2.3.3 Vehicle Owners – Vehicle owners will be encouraged to 
properly dispose of any wastes from home maintenance, regularly 
maintain vehicles so that they don’t leak fluids, and to wash their 
vehicles in such a manner that the run-off doesn’t enter storm 
drains. 

 
7.2.3.4 Pet Owners – Should pick up after, and properly dispose of, 
their pet’s wastes. 

 
7.2.3.5 Businesses – Target business sectors will include:  

 
7.2.3.5.1 Automotive Maintenance Facilities – With this group 
we want to advance the proper usage, storage, and disposal of 
automotive fluids and other wastes such as tires.  We will also 
educate this group about their responsibilities regarding spill 
cleanups and notification of the correct officials. 
 
7.2.3.5.2 Rental Property Owners and Managers – We hope to 
leverage this group to educate their tenants through 
information distribution. In addition, we will educate property 
owners and managers about their responsibilities for repairing 
and maintaining sewer service lines and remediating sewage 
discharges.  
 
7.2.3.5.3 Landscape Professionals – This group can be 
educated about proper choice and application of lawn 
chemicals such as pesticides, herbicides, and fertilizers.  This 
group would also be an ideal way to help encourage proper 
vegetative buffers and stream bank maintenance. 
 
7.2.3.5.4 Restaurants – Restaurant employees will be educated 
about proper grease disposal and other equipment cleaning 
procedures.     

 
7.2.3.6 Students/Young People - Some long-held practices, activities 
and behaviors have been shown to contribute to water quality 
degradation.  Younger people are less resistant to changing their 
behavior and can help initiate such changes in the rest of society. 

 
Not all of the audiences identified above will be addressed each year.  
However, each audience will be addressed at least once during the permit 
period.  Furthermore, Stormwater Services intends to be reactive to new 
information and to regulatory programs (including state rules, TMDLs, and 
NSW management plan requirements) and will review existing programs and 
initiate new outreach activities as they are needed.  The following Sections 
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explain the BMPs that will be implemented to meet these requirements, the 
audience and pollution sources that will be targeted, outreach strategy, and 
measures of success. 
 
In addition to its own efforts, the City has been an active participant in 
the Clean Water Educational Partnership (CWEP).  The City participates in 
the selection of target pollutants, sources, and audiences for CWEP 
efforts, but it has less control over those efforts.   
 
7.2.3 BMPs Summary – Table 7.1 identifies the BMPs and the measurable 
goals associated with each that the City will implement to fulfill its public 
education and outreach requirements.   

 
The semi-annual Waterways newsletter, articles in City newsletters, newspaper 
articles, and brochures use print to disseminate information on specific 
pollutants, behaviors that help eliminate pollutants, and general stormwater 
issues.  The website uses electronic means to provide a variety of information 
both to specific target audiences as well as to the general public.  The media 
campaign is designed for a wider audience using more general messages 
aimed at pollution prevention measures and increased volunteer participation.    
 
Workshops and presentations focus on a relatively small audience but are an 
effective tool for addressing specific topics including targeted pollution 
sources.  Workshops are also effective at gaining volunteer participation.  The 
business outreach program targets specific audiences and selected pollution 
sources that are of primary concern in Durham.   
 
Table 7-1: BMP Summary Table for the Public Education and Outreach Program28 

 

BMP Measurable Goals Frequency 
Responsible 

Position 
Develop a list 
of (a) Target 
Pollutants and  
(b) Target 
Audiences 
 

Target pollutants and audiences are 
discussed in Sections 7.2.1 and 7.2.2 
of this SWMP Plan. 

completed 
Water 

Quality 
Manager 

                                                 
28 The letters in the left hand column of this table reference the associated table of BMPS for Public Outreach in the 
City’s NPDES Permit NCS000249.  This table starts on page 3 of the permit. 

H-225



 

67  
 

Table 7-1: BMP Summary Table for the Public Education and Outreach Program28 
 

BMP Measurable Goals Frequency 
Responsible 

Position 

(c) 
Informational 
Website 

The City promotes and maintains the 
Stormwater Services Website: 
www.durhamnc.gov/stormwater. 
This contains biannual newsletters; 
annual reports to citizens on water 
quality; information about pollution 
prevention; BMP maintenance, 
stormwater technology, and practices; 
and inform about how to contact staff.  
 

ongoing 
Pollution 

Prevention 
Coordinator 

The City also financially supports, 
contributes material to, and promotes 
the Clean Water Education Partnership 
website www.NCcleanwater.org 

ongoing 
Public 

Education 
Coordinator 

(d) Develop 
and 
Distribute 
Public 
Education 
Materials  

Acquire or develop and distribute 
public education materials to identified 
target groups. 

ongoing 
Pollution 

Prevention 
Coordinator 

Develop and distribute information to 
target business sectors. 

one sector 
target each 

year 

Pollution 
Prevention 

Coordinator 
Educate homeowners about target 
pollutants and stormwater issues 
(through Waterways and Citizens 
Newsletters). 

2 issues 
per year 

Public 
Education 

Coordinator 

(e) Media 
Campaign 

Document campaign reach and 
frequency for each type of media like 
radio and TV (including those elements 
implemented locally or through a 
cooperative agreement). 

year 1, 2, 3 
& 5 

Public 
Education 

Coordinator 

(f) Promote 
and Maintain 
Hotline/Help 
line 

Promote stormwater hotline – see 
giveaways, newsletters, etc.  

periodically 
each year 

Public 
Education 

Coordinator 

Maintain a stormwater pollution 
reporting hotline (see Section 7.4 
IDDE).   

Ongoing 
Water 

Quality 
Manager 

(g) Implement 
Public 
Education and 
Outreach 
Program:   
Group One 

Develop utility bill inserts about 
stormwater issues. (e.g. Waterways 
and Citizens Newsletters) 

2 
newsletters 

per year 

Public 
Education 

Coordinator 
In addition, the City will complete 
outreach  through one or more of the 
following activities each year (the type 

2 articles 
in City 

newsletters 

Public 
Education 

Coordinator 
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Table 7-1: BMP Summary Table for the Public Education and Outreach Program28 
 

BMP Measurable Goals Frequency 
Responsible 

Position 
will depend upon the target audience): 
Articles or advertisements in local 
newspapers; targeted mailing; kiosks 
and  signage; and displays at point-
of-sale. 

targeted 
mailing to 

one 
business 

sector per 
year 

Industrial 
Inspector 

and Pollution 
Prevention 

Coordinator 

(g) Implement 
Public 
Education and 
Outreach 
Program:   
Group Two 

Participate in community events and 
festivals through a table-top display. 

six events 
per year Public 

Education 
Coordinator 

Maintain a speaker’s bureau that gives 
presentations to civic organizations, 
business and neighborhood groups. 

five 
presentations 

per year 

Organize stream cleanups (Earth Day 
in spring, Big Sweep in fall; adopt-a-
stream program) 
 

two times 
per year 

Public 
Education 

Coordinator; 
WQ staff 

(g)Implement 
Public 
Education and 
Outreach 
Program:   
Group Three 

Provides press releases to promote 
news coverage of pollution and 
stormwater issues; creates 
informational ads or articles for local 
newspapers.  Frequency is for 
combination of press releases, ads, 
and articles 

ongoing; 
three per 

year 

Public 
Education 

Coordinator 

Provides outreach through 
informational workshops. 2 per year 

Public 
Education 

Coordinator 

Outreach to classrooms and school 
groups. City will report number of 
presentations and total number of 
students present 

25 per year 

Distribute promotional giveaways and 
specialty items including pens, rubber 
ducks, rain gauges, etc. with the 
Hotline number printed on them. 

six events 
per year 

Public 
Education 

Coordinator 

(h) Provide 
Public 
Education 

Inform public employees, businesses, 
and the general public of hazards 
associated with illegal discharges and 
improper disposal of waste. 

provided  
in items  
(a) - (g) 
above 

Public 
Education 

Coordinator/ 
Pollution 

Prevention 
Coordinator 

 
 
 
The City has split the position of Public Education Coordinator into two half-
time FTE positions: Pollution Prevention Coordinator and Public Education 
Coordinator.  The Pollution Prevention Coordinator will target selected 
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businesses and City employees. The Public Education Coordinator work will 
target city residential issues related to home and yard maintenance, DIY 
vehicle maintenance, etc. through various media. 
 
Experience has shown that a variety of public outreach methods are required 
to reach the various audiences involved.  The following sections provide more 
detailed information about some of the public education and outreach efforts 
of Stormwater Services than is provided in the summaries in Table 7-1. 
 

7.2.3.1 Informational Website - The City maintains an extensive website29 
that it continues to develop.  In addition, the City has been funding and 
actively supporting development of the Clean Water Education Partnership 
website30 that provides additional information on pollution prevention 
practices.   
 
The City website has pages devoted to announcements, BMP maintenance, 
BMP design/plan review, drainage problems, flooding, floodplain 
information, utility fee information, water quality, and watershed master 
planning projects such as the current project for Ellerbe Creek.  Information 
on how to contact key staff in designated areas is also available. 
Further, there is a web page devoted to stormwater education that provides 
information on Project WET workshops for educators, adopt-a-stream 
programs, pollution prevention for individuals and businesses.  The 
Waterways newsletter is also posted twice a year on this site.  A page 
devoted to stormwater water quality provides access to the annual ‘State of 
Our Streams’ report to citizens and also provides information on various 
ways to report pollution.   
 
During the permit term, the City expects to add slide shows or very short 
videos to provide supplemental education messages regarding pollution 
reporting and pollution prevention. 

 
 

7.2.3.2 Printed Brochures, Newsletters, and Guidance Documents – The 
City will use printed materials such as the “Clean Water Guide for 
Homeowners” to reach audiences associated with target specific pollution 
sources.  Specific audiences include the general public and subgroups of 
the general public such as homeowners, those who complete their own 
vehicle maintenance, and pet owners.  Materials will also target commercial 
activities including yard maintenance companies, rental property managers, 
automotive service facilities, mobile washers, and restaurants.  A guidance 
document has been prepared for homeowners’ associations, pond 

                                                 
29 Available online at: www.durhamnc.gov/stormwater. 
30 Available online at: www.NCcleanwater.org. 
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management companies, and others who own or maintain structural 
stormwater treatment practices (BMPs).   
 
Brochures will be distributed at public events and during responses to 
citizen requests for investigations. Brochures will also be developed to 
increase public involvement as described further below.  A biannual 
newsletter will be used to provide information concerning program 
activities and specific measures for protecting water quality.  The 
newsletter will be distributed by mail in utility bills that reach nearly every 
household in the City.   
 
Primary distribution of materials targeting commercial groups will be either 
at a trade group meeting or by targeted mailing.  Each group will be 
targeted at least once during the remainder of the permit. If a target 
audience continues to create stormwater issues, a second round of 
outreach may be completed.  Besides mailings, the City also has 
information available on its website and information videos available for 
loan on industrial pollution prevention.   
 
Many handouts the City has developed are in English and Spanish.  The City 
has also developed a Spanish translation of its Stormwater Pollution 
Ordinance to facilitate communication about its requirements.  The City has 
funded bilingual information needs and plans to continue to do so. 

 
7.2.3.3 Media Campaign – The City has used several strategies for media 
campaigns.  The City itself has funded local radio and TV public service 
announcements to reach specific target audiences.  The City also works 
with media outlets to advertise community events. 
 
The City has also participated in (and was a founding member of) the Clean 
Water Education Partnership (CWEP).  CWEP is a consortium of local 
governments and state agencies that develop and fund an annual mass 
media public education campaign.  The initial CWEP media campaign was 
based on the City recommendation to use or adapt video and printed 
materials developed in Puget Sound public service announcements.  
Campaigns have since evolved; now an awareness ad is paired with an ad 
that promotes changes in behavior in the selected target audience.  The 
City will continue to conduct media outreach as indicated in the table 
above.  It may elect to do so through participation in CWEP’s annual media 
campaign that uses both television and radio spots to reach a wide 
audience.  After the behavior and target audience have been selected, 
appropriate media outlets will be selected, with the mix of radio and 
television varying. It is expected that statistics from the spring and summer 
campaigns would be available from CWEP in time to include in annual 
reports.  The number of spots and the number of impressions will be 
reported. 
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7.2.3.4 Hotline/Helpline – The City has been maintaining a pollution 
reporting hotline (560-SWIM) since 1998 (this is discussed further in 
Section 7.4, IDDE).  The City regularly promotes the hotline in articles, 
newsletters, and on giveaways as described in following sections.  

 
7.2.3.5 Additional Outreach – In addition to work accomplished through 
CWEP, the City will use many programs of its own to communicate with the 
general public.  Examples of this include “Info Corner” ads in local papers, 
twice annual “Waterways” newsletter utility bill inserts, and short articles 
and messages in other newsletters.  City staff provides press releases to 
promote news coverage of pollution and stormwater issues.   The City will 
also occasionally pay for informational ads in local newspapers if they 
become necessary.   
 
At local festivals, trade shows, health fairs, etc. the City staff will use a 
commercial exhibitor table-top display to educate the public about water 
pollution, stormwater runoff, and the City’s Stormwater Services Division.  
Examples of such events include Earth Day Festival, IBM Earth Day, and 
Centerfest, and Latino Fest.  As a member of the Upper Neuse River Basin 
Association, the city provides educational materials and support to help 
staff the UNRBA booth at the Eno Festival.  Such community events are also 
used to distribute targeted message brochures, promotional giveaways 
promoting the hotline, or other messages.   
   
A Speakers Bureau makes presentations to clubs, churches, colleges, 
homeowners associations, scout groups, and other civic groups as 
requested.  The City will also conduct workshops and classroom outreach 
annually.  Examples of this include working with Project WET to train 
educators to better leverage existing resources.  At community events the 
City will track statistics about the exposure of the general public to 
stormwater information and include these statistics in the annual reports.   
 
During the term of the permit the City may undertake supplemental 
activities such as participating in school science fairs and field days, or 
using the City’s cable channel to display messages, play informational 
videos, highlight projects and the work of the Stormwater Services, provide 
information about water quality in Durham’s waters, or explain how 
citizens can make a difference.  Frequency statistics from such activities 
would also be included in annual reports as they were available.  
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7.3 Public Involvement and Participation 
At the City’s request, the Durham Environmental Affairs Board has solicited 
membership and participation in a Citizen Advisory Committee to review the 
SWMP Plan and to provide citizen input on future development of the City’s 
stormwater programs.  The City will continue active engagement of citizens in 
stream cleanups, Adopt-A-Stream, Adopt-A-Street and other participatory 
programs. It will also continue to seek ways of engaging residents in reporting 
pollution problems. 
 
Table 7.2 contains a summary of the BMPs used to involve citizens in the 
stormwater management process and involve them in protecting our local 
water quality. 
 
 
Table 7-2: BMP Summary Table for the Public Involvement & Participation Program31

 

BMP Measurable Goals Frequency 
Responsible 

Position 

(a) Administer 
a Public 
Involvement 
Program 

Develop and implement a Public 
Involvement Program, as presented in 
(b) through (e) below. 

development 
completed; 
implement–
ation is  
ongoing 

Water Quality 
Manager/ 
Public 
Education 
Coordinator 

(b) Allow the 
Public an 
Opportunity 
to Comment 
on the SWMP 

The draft SWMP has been distributed 
to interested citizens via the 
Stormwater Citizens Participation 
Group (CPG). 

completed 

Water 
Quality 

Manager 

Three meetings of the CPG have been 
held to review the draft SWMP and 
receive comments. 

completed 

The City will continue to work with the 
CPG to review future revisions and 
additions to the SWMP and/or Water 
Quality Recovery Programs. 

as needed 

The final SWMP and annual reports will 
be posted on the City’s website. annually 

Pollution 
Prevention 

Coordinator 

(c) Organize a 
Volunteer 
Community 
Involvement 
Program  

Organize/sponsor volunteer stream 
cleanup campaigns that promote 
citizen participation such as Earth Day 
cleanups and Big Sweep cleanups. 

2 major 
events per 

year Public 
Education 

Coordinator Work with citizens to label storm 
drains. 

ongoing 

Sponsor an adopt-a-stream program. ongoing 

                                                 
31 The letters in the left hand column of this table reference the associated table of BMPS for Public Involvement and 
Participation in the City’s NPDES Permit NCS000249.  This table starts on page 5 of the permit. 
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Table 7-2: BMP Summary Table for the Public Involvement & Participation Program31

 

BMP Measurable Goals Frequency Responsible 
Position 

Sponsor an adopt-a-street program. ongoing 

Executive 
Director, 

KDB; Public 
Education 

Coordinator 

(d) Establish a 
Mechanism 
for Public 
Involvement 

The Environmental Affairs Board (EAB) 
has established the Stormwater 
Citizens Participation Group (CPG) to 
serve as the primary mechanism for 
citizen and stakeholder input; varied 
City & County staff also attend EAB 
meetings to provide input on 
stormwater issues and the stormwater 
program. 

ongoing 
Assistant 

Stormwater 
Manager 

(e) Maintain a 
Hotline 

The City will continue to maintain a 
stormwater pollution reporting hotline 
per Section 7.4, IDDE; the hotline will 
be promoted as indicated in Table 7-
1(f) & Section 7.2. 

ongoing 
Water 

Quality 
Manager 

 
The City/County Environmental Affairs Board (EAB) was asked to assist with 
providing public input.  The EAB decided to form a sub-committee of 
interested citizens, the Citizen’s Participation Group (CPG).  After an initial 
introductory meeting, the CPG meet several times to consider and comment 
on the SWMP.  Citizens were interested in the ordinance needed for new 
development; for which a separate set of meetings was planned.  The CPG will 
be expected to provide input on the Water Quality Recovery Plans.    
 
The City sponsors volunteer stream cleanups as part of annual spring Earth 
Day Festival, and Fall Big Sweep campaigns. 
 
Volunteer community Adopt-A-Street programs are organized by Keep 
Durham Beautiful (KDB), an independent nonprofit organization.  Operational 
support for KDB is provided by the City of Durham and Durham County.  KDB 
is housed in the City of Durham’s General Services Department.  KDB supports 
Adopt-A-Street and other litter clean-ups across the community.  It also 
supports beautification projects and events and education for both community 
and school children (currently K-3).  KDB provides information to the Public 
Education Coordinator for reporting in annual reports. 
 
In addition to the above, the City operates a green business recognition 
program called EnviroStars that recognizes efforts in solid wastes/recycling, 
water conservation, stormwater pollution prevention and other areas.  This 
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program is undergoing revision.  The revised program will be added to the 
City’s SWMP.  
 
 
 
7.4 Illicit Discharge Detection and Elimination 
 
Durham is an historic community with development dating all the way back to 
the 1800s.  The National Urban Runoff Program clearly shows much poorer 
water quality being associated with areas of older development for any given 
land use.  Construction built before World War II was generally not subject to 
building codes, was not inspected, and, in some cases, construction used 
materials that would not be allowed today.  Weathering, settling, and wear-
and-tear have gradually resulted in aging infrastructure throughout the 
country.  According to the EPA (1993), for many pollutants, stormwater 
contributes a small portion of the total mass discharged from a storm drain 
system.  The City has found many illicit discharges in the parts of the City that 
have older infrastructure.  An effective IDDE program is therefore essential to 
the success of the SWMP. 
 
The City began developing and implementing its IDDE program in 1994.  Since 
then it has continued to refine its implementation by using multiple strategies, 
indicators, and techniques that have proven successful over time (as discussed 
in Section 3.1.3).  This program has been developed to meet the following 
objectives: 
 

 Detect and eliminate illicit discharges, including preventable spills and 
illegal dumping to the Permittee's MS4; 

 Address significant contributors of pollutants to the MS4;  
 Implement appropriate enforcement procedures and actions; 
 Develop a map showing the permittee's major MS4 outfalls to state 

waters receiving discharges; and 
 Inform employees, businesses, and the general public of hazards 

associated with illegal discharges and improper disposal of waste. 
 
The City will continue to maintain and develop the IDDE program discussed in 
Section 3.1.1.5 and detailed below.  The IDDE program will focus on 
identifying significant contributors of nitrogen, fecal coliform bacteria, and 
other target pollutants.  The City will revise its program as cost-effective new 
tools become available and as information is gathered through water quality 
monitoring.  The table below summarizes the BMPs to be implemented.  Text 
sections that follow the table provide additional discussion of the BMPs 
intended to meet this requirement. 
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Table 7-3:  BMP Summary Table for the IDDE Program32

BMP  Measurable Goals Frequency 
Responsible 

Position 
(a) Develop 
and 
Implement an 
IDDE Program 

Develop and implement an IDDE 
program including provisions for 
program assessment and 
evaluation. 

development 
completed; 

implementation 
ongoing 

Water Quality 
Manager 

(b) Maintain 
Appropriate 
Legal 
Authorities 

Review experience with 
enforcement of Stormwater 
Pollution Control Ordinance and 
evaluate need for minor 
adjustments. 

annually Water Quality 
Manager 

(c) Maintain a 
Storm  
Water System  
Inventory  
 

Continue to maintain and update 
map and inventory data of 
drainage system components 
(including receiving streams and 
major outfalls) utilizing a GIS 
database. 

ongoing CADD/GIS 
Administrator

Document procedures used to 
identify, locate, and update GIS 
drainage system maps in areas of 
new development. 

3rd year of 
permit 

CADD/GIS 
Administrator

Identify and map additional 
smaller outfalls during dry weather 
screening.  

ongoing 
activity 

Water Quality 
Specialist 

(d) Develop an 
Inventory of 
Major Outfalls 
that Discharge 
to Waters of 
the State 

Replace existing maps of major 
outfalls by modifying GIS maps to 
identify major outfalls. 

ongoing 
activity 

Water Quality 
Specialist 

Maintain inventory of major 
outfalls including attribute 
information on location, 
identification number, size and 
type of structure, apparent 
condition of structure, and dry-
weather flow   

  

For each major outfall include 
attribute information indicating 
the SIC code or description best 
reflecting principal products or 
services: 
 for those commercial or 

industrial facilities identified as 
an illicit discharge under the 
IDDE Program; and 

ongoing 
activity 

 

Water Quality 
Specialist 

 

                                                 
32 The letters in the left hand column of this table reference the associated table of BMPS for the IDDE Program in the 
City’s NPDES Permit NCS000249.  This table starts on page 6 of the permit. 
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Table 7-3:  BMP Summary Table for the IDDE Program32

BMP  Measurable Goals Frequency 
Responsible 

Position 

 for each industrial facility, and 
each commercial facility with an 
industrial activity permitted to 
discharge stormwater 

ongoing 
activity 

Industrial 
inspector 
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Table 7-3:  BMP Summary Table for the IDDE Program 

BMP  Measurable Goals Frequency 
Responsible 

Position 

(e) 
Inspection/ 
Detection 
Program to 
Detect Dry 
Weather 
Flows at MS4 
Outfalls in 
Targeted 
Areas 
 

Update and document procedures 
for evaluating dry weather flows 
and for tracing the sources of 
illicit discharges.  

ongoing 
activity 

Water Quality 
Specialist 

Inspect major outfalls routinely 
and record: GPS location; size and 
condition of structure; and need 
for maintenance. Test any dry-
weather flows for evidence of 
contamination; track and identify 
sources of contamination.  (Areas 
shall be targeted for inspection 
based on stream monitoring 
results and watershed planning 
activities.) 

Review data from water quality 
monitoring to target IDDE outfall 
screening.  

annually 
Water Quality

Manager 

Eliminate illicit discharges 
identified in outfall screening 
through education and 
enforcement proceedings that 
remove the pollutants source(s) or 
report it to the State to be 
properly permitted (as 
appropriate).  Continue 
administration of the Storm Water 
Pollution Control Ordinance. 

ongoing 
 Water 
Quality 

Manager 

(f) 
Training of 
Municipal 
Employees 
Involved in 
IDDE 

Conduct training for municipal 
staff involved with detecting and 
reporting illicit discharges.  
Training will cover IDDE 
procedures, instrument 
calibration, safety, GPS usage, and 
source tracking. It will also include 
mentoring, shadowing, review of 
guidance manuals, and review of 
City procedures. 

ongoing 
Water Quality 

Specialist 
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Table 7-3:  BMP Summary Table for the IDDE Program 

BMP  Measurable Goals Frequency 
Responsible 

Position 

(h) 
Maintain 
Public 
Reporting 
Mechanisms 

Continue to maintain pollution 
reporting hotline (560-SWIM) and 
other means for public reporting 
of illicit discharges.  Average 
response time shall be less than 
1.5 working days.  Continue to 
refine procedures as needed. 

ongoing 
Water Quality 

Specialist 

Regularly publicize mechanisms 
for the public to report illicit 
discharges as discussed in Section 
7.2. 

ongoing 
Public 

Education 
Coordinator 

(i) Establish 
Procedures 
to 
Identify and 
Eliminate 
Failed Septic 
System and 
Sanitary 
Sewer 
Overflows 

Procedures are in place to identify 
and report failed septic systems 
located within the City to Durham 
County Department of 
Environmental Health. These 
procedures are reviewed annually. 

ongoing 
Water Quality

Manager 

Procedures are in place to identify 
and report sanitary sewer 
overflows and sewer leaks to the 
systems operators; annually 
coordinate with Durham City Water 
Management and Durham County 
Engineering to review. 

ongoing 
Water Quality

Manager 

Conduct 
Assessment 
& Evaluation 
of IDDE 
Program 

Review status of ongoing 
investigations and identify 
resources to complete 
enforcement cases; evaluate 
response time and timeliness of 
NOVs.  

monthly 
Water Quality 

Specialist 

Conduct annual program 
assessment and evaluation 
including illicit discharges by 
watershed and breakdown of 
investigations by how they were 
initiated (e.g. call to hotline, 
inspection by staff). 

annually Water Quality 
Manager 

Review water quality data and 
enforcement history to determine 
target area(s) for the coming year. 

annually 
Water Quality 

Manager 
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7.4.1 Illicit Discharge Detection and Elimination - The City will continue to 
investigate means of identifying, locating, and characterizing illicit discharges 
to improve control and elimination.  Strategies, indicators, and techniques the 
City will use are summarized below. 
 

7.4.1.1 Procedures for Locating Priority Areas - Techniques used to 
identify priority areas with a higher potential for illicit connections and 
discharges include: stormwater system inspection and dry weather 
screening (discussed in Section 3.1.1.5); water quality monitoring 
(discussed in Section 3.1.1); tracking fecal coliform bacteria sources 
(discussed in Section 3.1.1.7.4); inspecting industrial and commercial 
facilities, focusing on facilities with the highest potential for illicit 
connections and discharges (discussed in Sections 7.7 and 7.8); public 
education, outreach and involvement (discussed in Sections 7.2 and 7.3); 
and GIS mapping of land uses, water quality index, sanitary sewer systems, 
and MS4 (discussed in Sections 7.1.2.1.3).     
 
7.4.1.2 Procedures for Inspecting Outfalls and Screening Dry Weather 
Flows - Standard outfall inspection and screening activities will be 
performed.  Observation of odors, staining, discoloration, or unusual algal 
growth will be noted.  Any dry weather flows will be sampled and tested 
immediately to assess its potential of being an illicit discharge. Field 
monitoring equipment will be used as necessary to measure pH, 
conductivity, turbidity, temperature, and dissolved oxygen levels.  Field 
analytical screening tests will be used to evaluate the presence of 
ammonia, chlorine, and potassium.  Additional field screening tests for 
other parameters will be performed when necessary to evaluate other 
contaminants.   
 
7.4.1.3 Procedures for Tracing the Source of an Illicit Discharge - When 
a dry weather flow is found staff analyze it for contamination.  If screening 
criteria are exceeded, indicating a high potential of an illicit discharge, staff 
will stop and immediately trace the flow until its source(s) are located.  
Outfall screeners will use mapping GPS units and/or pen tablet PC 
computers to locate outfalls, view surface topography, and subsurface 
piping systems.  Staff members have been trained to use multiple 
strategies for tracing the source of pollutants including tracing upstream, 
moving midway up the system (bisection) to access, or moving directly to 
likely source areas.  Data will be entered in a database and post-processing 
will apply additional weight-of-evidence criteria to results; outfalls 
exceeding weight-of-evidence will be revisited for re-sampling and source 
tracing.  
 
7.4.1.4 Procedures for Removing the Source of the Illicit Discharge - 
Once the source of a pollutant is detected, evidence will be collected.  Then 
enforcement procedures under Durham’s Storm Water Pollution Control 

H-238



 

80  
 

Ordinance will be followed. Typically a Notice of Violation (NOV) will be 
issued as soon as the responsible party has been determined.  The NOV 
will require immediate discontinuation of the discharge and remediated of 
impacts.  Follow up inspections and other activities will be conducted to 
ensure compliance. All activities will be documented on an investigation 
reporting form and maintained in the City’s Investigations database.  

 
7.4.2 Storm Water System Inventory – SWS has identified and mapped the 
inlets and outlets of the City’s storm water system (all pipes 12 inches and 
larger) as well as receiving waters as a component of its original NPDES permit 
application.  Stormwater system inventory data and maps are currently 
maintained in a GIS database and will continue to be updated and maintained 
as part of the NPDES permit program. 
 
7.4.3 Regulatory Mechanism - The City rewrote its Stormwater Pollution 
Control Ordinance in 2006 to clarify prohibited discharges, require certain 
pollution prevention measures, and provide for escalated enforcement when 
necessary to achieve compliance.  The City’s Municipal Code was reorganized 
in 2008, and the ordinance is now found at Chapter 70, Article V, Sec 70-492 
through 70-542.  A copy of the ordinance is contained in Appendix B.  
Allowable and prohibited discharges are consistent with permit provisions in 
Part 1, 9(a) and 9(b) of the City’s permit.  The ordinance covers discharges to 
any part of the drainage system whether they are public or private.  The 
ordinance also requires businesses engaged in certain activities to implement 
pollution prevention practices to reduce the likelihood of spills and other 
pollution sources.   The ordinance includes right-of-entry procedures that 
provide for collection of evidence.  The ordinance has multiple options for 
escalated enforcement and provides adequate authority to control non-
stormwater discharges to the drainage system. 
 
7.4.4 Ordinance Administration and Enforcement - Detailed administration 
and enforcement procedures have been developed for the Storm Water 
Pollution Control Ordinance, including guidelines for issuing a notice of 
violation (NOV).  The City has developed and is continuing to refine a set of 
digital example files for NOVs that include commentary and guidance.  The 
ordinance provides that the accused may request an explanatory meeting to 
discuss the City’s evidence and to provide additional evidence, including 
mitigating or exculpatory information.  The City has also developed template 
letters for Notice of Proposed Civil Penalty (NPP) that provide a second 
opportunity for any responsible party to request an explanatory meeting and 
provide mitigating information prior to final imposition of penalty.  Appeals to 
the Ordinance may be heard in Superior Court.   
 
The City will update and revise its written enforcement procedures guidance 
based on the renumbering of City Code that occurred in 2008 and the 
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experience gained over the first three years of enforcement.  The City will 
continue to enforce this ordinance. 
 
7.4.1 Assessment and Evaluation of IDDE Program - Stream monitoring is 
used to guide IDDE efforts.  Once a year, an assessment of local water quality 
is used to determine whether changes in stream monitoring position, type, or 
frequency are warranted to better support the IDDE program.  Assessment is 
also used to consider whether changes are warranted in the pollution 
prevention provisions of the City’s Stormwater Pollution Control Ordinance 
(either to alleviate undue hardship or to include additional measures for target 
business). 
 
In addition, Stormwater Services (SWS) conducts monthly self-assessment of 
numerous performance indicators for the IDDE program.  On a quarterly basis 
SWS reports key performance statistics on workload, productivity, and 
outcomes (typically including efficiency and effectiveness) to Public Works and 
City management in the Department’s Work Plan. 
 
 
7.5 Construction Site Stormwater Runoff Control 
North Carolina has a well established program to address the impacts of 
construction site runoff that predates requirements in municipal stormwater 
permits.  As summarized in the City’s permit the objectives of controlling 
runoff from construction sites are to: 
 

 Reduce pollutants in stormwater runoff from construction activities 
disturbing one or more acres of land surface and those activities less 
than one acre that are part of a larger common plan of development. 

 Provide procedures for public input, sanctions to ensure compliance, 
requirements for construction site operators to implement appropriate 
erosion and sediment control practices, reviews of site plans that 
incorporate consideration of potential water quality impacts, and 
provides procedures for site inspection and enforcement of control 
measures. 

 
As indicated in the City’s permit, construction site runoff within the City of 
Durham is regulated primarily by three other entities: Durham County Erosion 
and Sediment Control Program (which handles construction projects by 
entities that do not have the power of eminent domain such as private projects 
- most types of construction), North Carolina Department of Transportation 
(which handles state road projects), and the North Carolina Division of Land 
Quality (which handles projects by entities with eminent domain authority or 
that are publicly funded). 
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For all three of these entities, an erosion control plan is required for sites that 
disturb more than one acre under the North Carolina Erosion Control Law.  As 
discussed in Section 3.1.3 and 3.1.4 above, projects under jurisdiction of the 
Durham County Erosion and Sediment Control Program are subject to more 
stringent requirements in the City-County UDO. 
 
7.5.1 Durham County Erosion and Sediment Control Program - The City of 
Durham relies on the Durham County Erosion and Sediment Control Program 
to enforce sediment and erosion measures for privately funded construction 
projects.  The County program is delegated, reviewed, and authorized by the 
North Carolina Division of Land Quality.  It effectively meets the requirements 
of the Construction Site Runoff Controls by permitting and controlling 
development activities disturbing one or more acres of land surface and those 
activities less than one acre that are part of a larger common plan of 
development.  Permits and plans may also be required for any other land-
disturbing activity when off-site damage is occurring or if the potential for 
significant off-site damage exists.  Additionally, a plan and permit may be 
required when the applicant (or a parent, subsidiary, or other affiliate of the 
applicant) has previously conducted land-disturbing activity without a 
required permit or has engaged in the other activities enumerated in Section 
3.8.7 of the UDO.    
 
The County program implements provisions of a Unified Development 
Ordinance (UDO) adopted by both the City of Durham and the County of 
Durham; the Erosion and Sedimentation Control requirements are in Section 
3.8 of the UDO (available in Appendix D).  As provided in Section 3.8.1 of the 
UDO, the ordinance is enforced by the Durham County Sedimentation and 
Erosion Control Officer throughout Durham County, including within the City 
of Durham.  (The exception is certain practices that are not subject to local 
approvals under state law. For example: mining, forestry, agriculture, 
government funded development projects, projects by entities with eminent 
domain authority.)  This program includes procedures for public input, 
sanctions to ensure compliance, requirements for construction site operators 
to implement appropriate erosion and sediment control practices, review of 
site plans that incorporate consideration of potential water quality impacts, 
and procedures for site inspection and enforcement of control measures. 
 
The private land development projects regulated by the Durham County 
Sedimentation and Erosion Control Program constitute the majority of 
construction projects in the City.  The program endeavors to inspect each 
project at least once per month (described in Appendix E).  The program 
includes staff training, workshops to train contractors, architects and 
engineers, and review of program elements to evaluate effectiveness and 
consider the need for modified requirements and procedures. The program 
recently increased fees, tightened requirements for temporary seeding 
following grading, and announced phasing requirements as outlined in the 
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state’s newly revised Sediment Control Design Manual. Design criteria for 
sediment basins now encourage the use of surface skimmers or baffles to 
improve the performance of sediment basins. 
 
The City and County will be evaluating improvements to the UDO erosion and 
sediment requirements.  A number of changes are under consideration 
including requiring (rather than encouraging) skimmers in sediment basins, 
reducing the disturbance threshold for when a plan is required, and reducing 
the length of time to stabilize disturbed land. 
 
7.5.2 North Carolina Department of Transportation - The City of Durham 
relies on the North Carolina Department of Transportation (NCDOT) to comply 
with sediment and erosion control requirements for state road construction 
projects within the City. The NCDOT effectively meets the requirements of the 
construction site controls by self-permitting, self-inspection, and controlling 
the impacts from land disturbing activities disturbing one or more acres and 
those activities of less than one acre that are part of a larger common plan of 
development. 
 
7.5.3 North Carolina Division of Land Quality - The NCDLQ effectively 
meets the sediment and erosion control requirements by permitting and 
controlling development activities disturbing one or more acres of land 
surface and those activities less than one acre that are part of a larger 
common plan of development within the City of Durham.  In addition to other 
reporting mechanisms, the Division continues to promote its “Stop Mud" 
hotline for reporting. 
 
The submission of a proposed Erosion and Sedimentation Control Plan to the 
Division of Land Resources or to a delegated local program is considered 
equivalent to submission of a Notice of Intent for coverage under the General 
Permit.  General permit coverage begins upon issuance of approval for the 
Sediment and Erosion Plan.  The Durham County Erosion and Sediment Control 
Program provides copies of the General Permit to applicants that have projects 
disturbing one acre or more.  Sites that disturb more than one acre are subject 
to provisions of the state’s general permit for construction activity 
(NCG010000) unless the project has obtained other NPDES stormwater permit 
coverage for construction activities.   
 
The above three entities have primary responsibility for plan review, 
permitting, and site inspection.  However, SWS conducts independent 
investigation of construction activity based on water quality monitoring, staff 
observations, and citizen complaints and concerns (the City continues to 
promote reporting to the City’s hotline for all water quality reporting).  The 
City will continue to investigate and selectively to conduct independent 
enforcement where a construction site discharges sediment to the MS4, causes 
water quality violations, or otherwise fails to comply with the provisions of 
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NCG010000 in a manner that significantly threatens water quality.  
Investigations will continue to be tracked in the City’s investigations database.  
Trends will continue to be reported in annual reports. 
 
 
7.6 Post-Construction Storm Water Management in New 
Development and Redevelopment  
Permit NCS000249 requires the City to develop, implement, and enforce a 
program of post-construction stormwater runoff controls for new 
development.  The objectives of the program include: 
 

 Managing stormwater runoff from new development/redevelopment that 
drains to the MS4 and disturbs an acre or more of land surface 
(including projects less than an acre that are part of a larger common 
plan of development or sale). 

 Providing a mechanism to require long-term operation and maintenance 
of BMPs. 

 Ensuring controls are in place to minimize water quality impacts. 
 

The permit recognizes limits on the City’s jurisdiction.  The City is not 
required to apply post-construction site runoff controls to entities that are 
exempt from permittee's jurisdiction, including entities exempted under 
N.C.C.S. 113A-5. 
 
As discussed in Section 3, the City of Durham has been implementing state 
programs that require and enforce post-construction management of storm 
water discharges from new development and redevelopment.  Water supply 
watershed protection requirements (discussed in Section 3.1.2) generally 
comply with, and in many areas exceed, the requirements of 15A NCAC 
2B.0215 and 2B.0216.  The City’s Neuse River Stormwater Ordinance 
(discussed in Section 3.1.6) complies with the Neuse River Basin Nutrient 
Sensitive Waters (NSW) Management Strategy, 15A NCAC 2B.0235.  As shown 
in Figure 7-5 below, these programs cover approximately 60% of the City.  
Although these programs cover a substantial portion of the post-construction 
requirements under the permit, some additional changes are needed to 
address all of the provisions in the permit.   
 
The foremost change is that requirements have not been in place in the area 
of the City shown in red shown in Figure 7-5.  In addition to extending 
requirements citywide, ordinance changes are needed to comply with permit 
requirements that low density development must use vegetated conveyance, 
and to address ordinance provisions regarding Nutrient Sensitive Waters.   
 
The permit also requires that where development or redevelopment drains to 
Nutrient Sensitive Waters (NSW) the City must implement measures to control 
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nutrients.  The City drains to three water bodies declared to be Nutrient 
Sensitive by the North Carolina Environmental Management Commission.  
Nitrogen has been found to be limiting in the Neuse River Basin, Falls of the 
Neuse Lake (also known as Falls Lake), and the Upper New Hope Arm of Jordan 
Lake.  The City is already implementing a local program and ordinance for the 
Neuse under state rules.  The local program protects riparian buffers, 
educates the public about fertilizers and other sources of nitrogen and 
phosphorous, and detects and removes illicit discharges that contribute 
nutrients.   
 
Rulemaking is nearly complete for Jordan Lake.  Stakeholder meetings to 
develop rules for Falls Lake are well underway.   
 
The City recognizes that potential implementation deadlines included in rule-
making may be several years away.  Interim controls are needed such that 
additional new development does not further increase nutrient load to these 
NSW water bodies.   
 
Ordinance Changes – After consultation with staff at the Division of Water Quality, the City 
has modified its post‐construction program in order to address the Phase 2 requirements for 
post‐construction stormwater treatment throughout the City, to address low density 
requirements, and to address NSW waters throughout the City.   
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Figure 7-5: City of Durham Post-Construction Stormwater Treatment 
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To address NSW requirements, the Neuse Basin’s 3.6 pound/acre/year nitrogen loading 
requirement will be applied to development everywhere in the City.  This loading limit is based 
on the mix of undeveloped forested and agricultural land that over time may be developed in 
the Neuse River Basin.  It is likely that within two years, more specific loading limits will be 
developed and applied based on the land mix in the other two basins.   
 
The new ordinance requires treatment to remove 85% TSS on development sites that are less 
than 24% impervious, but which do not use vegetated conveyances to the maximum extent 
practicable.   
The adopted ordinance is provided in Appendix K together with an explanation of how it 
changes post‐construction management of stormwater in Durham.  The ordinance complies 
with the requirements of Section F of the permit by extending coverage throughout the City, by 
requiring treatment for projects under 24% imperviousness that do not use vegetated 
conveyance, and by implementing and enforcing post‐construction stormwater controls for 
projects that disturb one acre or more of single family residential and one‐half acre or more of 
commercial, institutional or multifamily residential development.  Under the ordinance, 
development includes both new development and re‐development, and includes smaller 
projects that are part of a larger common plan of development. 
 
The City will implement this ordinance and will continue to enforce a program to manage post‐
construction storm water discharges to the MS4.   
 
The table below summarizes the BMPs to be implemented and maintained 
during the remainder of the permit to meet the objectives of the Post-
Construction Storm Water Management Program.  Text sections that follow the 
table further explain the BMPs intended to meet this requirement. 
 
 
Table 7-4: BMP Summary Table for the Post-Construction Stormwater            

Management Program33 

BMP Measurable Goals Frequency Responsible 
Position 

(a) Post-
Construction 
Stormwater 
Management 
Program 

Develop and adopt by ordinance revisions 
to the City’s existing post-construction 
ordinances that require stormwater 
controls on new development and 
redevelopment in all areas of the City.   

Ordinance 
adoption 
March 16, 

2009 

Assistant 
Stormwater 

Services 
Manager  

(b) Stormwater 
Management 
Strategies 
which Include 
BMPs 
Appropriate 
for the MS4 

Develop strategies that include a 
combination of structural and/or non-
structural BMPs implemented in 
concurrence with (a) above.   

ongoing 

Assistant 
Stormwater 

Services 
Manager 

Provide a mechanism to require long-term 
operation and maintenance of structural 
BMPs.   

ongoing 
Development 

Review 
Manager 

                                                 
33 The letters in the left hand column of this table reference the associated table of BMPS for the Post Construction 
Stormwater Management Program in the City’s NPDES Permit NCS000249.  This table starts on page 9 of the permit. 
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Table 7-4: BMP Summary Table for the Post-Construction Stormwater            
Management Program33 

BMP Measurable Goals Frequency Responsible 
Position 

Require annual inspection reports of 
permitted structural BMPs performed by a 
qualified professional.34 

ongoing 

Assistant 
Stormwater 

Services 
Manager 

(c) Establish 
Nutrient 
Sensitive 
Waters (NSW) 
Protection 
Measures  
(for Programs 
with 
Development 
or 
Redevelopment 
Draining to 
NSW Waters) 

In the Neuse River Basin, the City has been 
implementing an approved NSW Urban 
Stormwater Management Program that 
includes requirements to manage and limit 
nitrogen loading from new development 
and redevelopment, buffer protection, 
public education, illicit discharge detection 
and control, and identification of retrofit 
opportunities. 

ongoing 

Assistant 
Stormwater 

Services 
Manager 

The City’s post-construction ordinance 
extends nitrogen control through the City 
(including areas draining to Jordan Lake). 
The City will continue to implement the 
associated NSW programs throughout the 
City. 

Ordinance 
adoption by 
March 17, 

2009 

Assistant 
Stormwater 

Services 
Manager 

Develop and implement a nutrient 
application management program for both 
inorganic fertilizer and organic nutrients 
to reduce nutrient loading to waters of the 
State. 

To be 
developed 

after Jordan 
Lake 

Fertilizer 
Management 
Workshop. 

Facilities 
Operations 
Manager, 

Department of 
General 
Services; 

(d) Establish a 
Program Under 
the Post-
Construction 
Minimum 
Control 
Measure for 
Fecal Coliform 
Bacteria 

Continue coordinating with Durham 
County Environmental Health through 
communicating results of water quality 
assessments and IDDE work.  Coordinate 
and encourage control of the known 
sources of fecal coliform bacteria to the 
maximum extent practicable.  The City will 
review and revise procedures annually.   

ongoing Water Quality 
Manager 

(e) Restrictions  
and Covenants 

The City will use recorded plats and 
recorded Operation and Maintenance 
Agreements to indicate restrictions that 
convey with a property as one way of 
ensuring that development projects will 
continue to be operated and maintained 
consistent with approved plans. 
Recorded conservations easements will 
also be used to protect property. 

ongoing 
Development 

Review 
Manager 

                                                 
34 A qualified professional means an individual trained and/or certified in the design, operation, inspection and 
maintenance aspects of the BMPs being inspected.  For example, someone trained and certified by NC State for BMP 
Inspection and Maintenance. 
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Table 7-4: BMP Summary Table for the Post-Construction Stormwater            
Management Program33 

BMP Measurable Goals Frequency Responsible 
Position 

(f) Operation 
and 
Maintenance 

The City will require an operation and 
maintenance plan for each structural BMP 
required by the program.  The plan will 
direct and guide property owners and 
other responsible parties in operation and 
maintenance practices, including 
schedules, to ensure the continuing long-
term effectiveness of the BMP.  

ongoing 

Assistant 
Stormwater 

Services 
Manager 

The City will require an operation and 
maintenance agreement with property 
owner(s). The agreement will require 
owner(s) to have each structural BMP 
inspected annually by a certified inspector 
and then submit a maintenance inspection 
report to the City. 

ongoing 
Development 

Review 
Manager 

The City will conduct annual quality 
assurance inspections selectively on a 
portion of each certified inspector’s 
reports. 

ongoing 

Assistant 
Stormwater 

Services 
Manager 

(g) Setbacks 
for Built-upon 
Areas 

The City will continue to enforce riparian 
buffer requirements throughout the City 
(UDO Section 8.5) along with any wider, 
more restrictive buffer requirements in 
water supply watershed areas (UDO 8.7).  
[UDO Section 8.5 requires that land 
development applications protect 50-foot 
vegetated buffers from the top of bank for 
perennial streams, intermittent streams, 
and naturally occurring ponds and lakes.  
The UDO provides that these features are 
present if the feature is shown on either 
the most recent version of the soil survey 
map prepared by the Natural Resources 
Conservation Service of the United States 
Department of Agriculture or the most 
recent version of the 1:24,000 scale (7.5 
minute) quadrangle topographic maps 
prepared by the United States Geologic 
Survey (USGS).  The UDO also allows the 
City to make a determination that surface 
waters are not present based on an onsite 
determination by qualified personnel 
consistent with the provisions of 15A 
NCAC 02B .0233(3)(a).] 

ongoing 

Senior Planner, 
City/County 

Department of 
Planning 
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Table 7-4: BMP Summary Table for the Post-Construction Stormwater            
Management Program33 

BMP Measurable Goals Frequency Responsible 
Position 

(h) Educational 
materials and 
training for 
developers 

City Engineering and Stormwater Services 
development plans reviewers will continue 
to conduct workshops for engineers, 
architects, and developers at least twice a 
year.  The workshops will include 
design/review examples, updates on new 
engineering standards and revised 
ordinance requirements, operation and 
maintenance plan elements, etc.  

two 
workshops 

per year 

Development 
Review 

Manager 

 
 

7.6.1 Post Construction Runoff Management Program - As discussed 
above, the City of Durham will adopt a revised ordinance to address post-
construction runoff from new development and re-development across the 
City (this would include any areas that drain to NSW).   
(a) Post‐Construction Stormwater Management Program 
(b) Strategies which include BMPs appropriate for the MS4 
(c) Establish nutrient sensitive waters (NSW) protection measures (for programs with development 
or redevelopment draining to NSW waters) 
(d) Establish a program under the Post‐Construction minimum measure to control the sources of 
fecal coliform to the maximum extent practicable. 
(e) Restrictions & Covenants 
(f) Operation & Maintenance 
(g) Setbacks for Built‐upon Areas 
(h) Educational materials and training for developers 
Prior to adoption draft ordinance versions were reviewed at three public 
meetings held over a series of months to solicit comments from the public.  
Draft ordinances and summaries of comments were posted to the City’s 
website during the development process.  Prior to being scheduled for 
adoption, the draft ordinance was submitted to the NC Division of Water 
Quality for review.  The ordinance was modified in response to comments, and 
the City submitted draft criteria for the land banking provision in the 
ordinance.  After Division acceptance of the ordinance and changes by the City 
Attorney’s office, the ordinance was adopted in March 2009.  The adopted 
version is available on the City’s website at 
http://www.durhamnc.gov/departments/works/pdf/sw_perf_standards031609.pdf.   
 
The ordinance was adopted as a City development performance standard, 
rather than through amendment of the City-County Unified Development 
Ordinance (UDO).  Performance standards are somewhat less subject to 
vesting than changes in planning and zoning requirements.  The ordinance 
will be enforced through the City’s engineering-stormwater development 
review process.  The ordinance applies to projects that exceed minimum land 
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disturbance thresholds, and to smaller projects that are part of a larger 
common plan of development.  The City has used disturbed area thresholds 
that mirror those the City has required for projects in the Neuse Basins: a one 
acre threshold for single family detached development, duplex development, 
and parks and recreation development; a one half acre threshold will apply to 
all other development including multifamily development.  These thresholds 
meet or exceed those provided in the permit. 
 
The ordinance is consistent with the City’s permit in that projects may not 
qualify as low density unless they use vegetated stormwater conveyance to the 
maximum extent practicable, limiting piping to road culverts and driveway 
pipes.  The ordinance require development projects with less than 24% 
impervious surface that do not use vegetated conveyance to provide treatment 
of all piped stormwater runoff from impervious surfaces to remove eighty-five 
percent (85%) of Total Suspended Solids (TSS).  
 
High density projects with between 24% and 37% impervious cover must 
provide treatment of all stormwater runoff from impervious surfaces from the 
first one inch of rainfall to remove eighty-five percent (85%) TSS and must 
limit nitrogen export from the project to 3.6 pounds per acre per year.  
Projects that are required to make off-site improvements to City streets that 
increase impervious surface must also address the nitrogen load resulting 
from those increases.   
 
High density projects with above 37% impervious surface area are required to 
provide nitrogen controls and will provide adequate TSS controls as a by-
product of controlling nitrogen.  The ordinance does include provisions for 
offsite mitigation.  These include land banking after meeting minimum on-site 
treatment requirements, and offset payments after treating down to certain 
thresholds. 
 
In lieu of the 30 foot setback provided in the state’s Phase II program, 
subdivisions and site plans will be required to protect 50-foot buffers on all 
perennial and intermittent surface waters.  A surface water will be considered 
present if the feature is shown on either the most recent version of the soil 
survey map prepared by the Natural Resources Conservation Service of the 
United States Department of Agriculture or the most recent version of the 
1:24,000 scale (7.5 minute) quadrangle topographic maps prepared by the 
United States Geologic Survey (USGS). Relief from this requirement may be 
allowed when surface waters are not present in accordance with the provisions 
of 15A NCAC 2B .0233 (3) (a).  (See 15A NCAC 2H .0126(11) for exceptions to 
15A NCAC 2H .0126(10)(e)(i)(A)(III) and 15A NCAC 2H .0126(10)(e)(i)(B)(IV).) 
 

7.6.1.1 Regulatory Mechanism - The City of Durham has adopted a post-
construction ordinance, and will implement and enforce a program to 
manage post-construction storm water discharges to the MS4.  
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7.6.2 Impervious Surface Limits - Impervious surface limits will be shown on 
recorded plats and enforced by City-County Zoning.  Building inspections 
require foundation surveys and final surveys to ensure compliance.  If building 
lots exceed allowed impervious cover during development of a subdivision, 
plat revisions are required to balance impervious cover. 
 
7.6.3 Structural BMPs - In addition to the water supply watershed 
requirements discussed in the previous Section, the City of Durham currently 
requires the submission of a Stormwater Impact Analysis for all land 
development activities that involve an increase impervious cover.  If the 
impervious cover proposed in the plan would increase the peak level of storm 
water runoff from the site by more than 10%, then the plan must identify 
measures to control and limit runoff of peak flows no greater than would 
occur from the site if left in its natural, undeveloped condition for the 2 and 
10-year storm events or provide offsite drainage improvements as determined 
by the Director of Public Works. 
 

7.6.3.1 Operation and Maintenance - All structural BMPs used to meet 
these requirements shall have a Stormwater Facility Agreement and 
Covenants (SFAC) to ensure adequate long-term operation.  This SFAC will 
be recorded with the Durham County Register of Deeds Office.  In addition, 
a qualified professional must inspect all structural BMPs at least annually 
and a report of the inspection must be submitted to Durham Stormwater 
Services. 
 

7.6.4 Current Non-Structural BMPs - The City of Durham has adopted 
Natural Resource Protection Standards as part of the Durham City/County 
Zoning Ordinance (Section 11).  These standards specifically address 
floodplain protection, stream buffer protection, steep slope protection, and 
wetlands protection.  The City of Durham also has zoning ordinances to direct 
growth to identified areas.  Durham has a large area located in highly 
developed (WS-IV classification) watersheds and currently has water supply 
watershed rules contained within its zoning ordinances.  Also, the City’s Park 
and Recreation Department and Planning Department manage a program for 
maintaining and increasing open space.  This program concentrates on 
preserving environmentally sensitive and natural resource areas within the City 
including wetlands and riparian buffers. 
 
7.6.5 Onsite Wastewater Systems - The City does not evaluate permit 
applications or inspect installation of onsite wastewater systems.  These 
functions are conducted by the Durham County Environmental Health 
Department, or in the case of large discharges, the NC Department of 
Environmental Health.  Spray irrigation systems are permitted by the NC 
Division of Water Quality.  The City of Durham will continue to work with the 
Durham County Health Department’s existing oversight program for onsite 
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wastewater treatment systems for domestic wastewater to identify sources of 
fecal coliform bacteria.  The City of Durham will continue to work with the 
Division of Water Quality (Raleigh Regional Office) to identify and eliminate 
discharging sand filter systems.  The City has extended sanitary sewer 
systems to areas within the City served by failing or discharging onsite 
disposal systems.  A 2008 evaluation of sand filter systems the City sampled 
in 1999 found that most had been connected to city sewer.  The City does not 
encourage on-site systems for new development. 

 
7.6.5 Nutrient Sensitive Waters – Prior to adoption of the post-construction 
ordinance required under the current permit, the City of Durham enforced a 
NSW Urban Stormwater Management Program in the Neuse River Basin 
approved by the NC Environmental Management Commission.  The new 
ordinance for post-construction has extended that program’s 3.6 pound per 
acre per year nitrogen loading limit to apply everywhere in the City.  The City 
of Durham will develop a program to manage the application of nutrients on 
City property.  The City will continue to develop program materials for 
homeowners and businesses that address nutrient applications.   
   
7.6.6 Evaluation –Stormwater Services will track approved site plans for acres 
of low density and high density development and nitrogen loads under pre-
development and post-development conditions.  SWS will also track selected 
design characteristics for the structural BMP’s installed.  Over the longer term, 
the success of the Post-Construction Stormwater Management Program will be 
evaluated through the use of water quality monitoring data collected by SWS, 
NCDWQ, academic collaborators, and others.  This data collection will include 
water quality data from upstream and downstream of structural BMPs.  In 
addition, the collection of in-stream stormwater monitoring data in select 
watersheds will be used to identify pollutant concentrations and, potentially, 
pollutant loads.  The data from these monitoring activities will be carefully 
evaluated to assess the pollutant removal effectiveness of the structural BMPs 
as well as the overall effectiveness of these BMPs at protecting in-stream 
water quality conditions.   
 
Durham Stormwater Services will continue to evaluate the effectiveness of the 
Stormwater Facility Agreement and Covenants process to ensure the proper 
operation of BMPs.  Based on the data and information collected, the Post-
Construction Storm Water Management Program will be thoroughly evaluated 
and revised as necessary to effectively minimize negative water quality 
impacts from development and re-development activities.  Where necessary, 
ordinances will be changed to improve their effectiveness at protecting water 
quality. 
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7.7 Pollution Prevention/Good Housekeeping for Municipal 
Operations 
Permit NCS000249 requires the City to operate and to maintain the City’s MS4.  
In addition, it requires the City to develop and implement a program of 
management practices that prevent or reduce stormwater pollution from 
municipal facilities, activities, and operations.  Municipalities conduct 
numerous activities that can pose a threat to water quality if proper practices 
and procedures are not in place.  Such activities include: vehicle and 
equipment maintenance, materials handling and storage, spill cleanup, 
landscape maintenance, road maintenance, infrastructure maintenance, and 
building maintenance.  
 
Pollution prevention and good housekeeping programs are an important factor 
in the improvement of stormwater quality.  Municipal maintenance facilities 
can be significant sources of pollution if not managed properly.  Other 
municipal activities, such as waste collection, offer significant opportunities to 
prevent pollution and recycle materials.  Recycling, household hazardous 
waste and oil collection, and street sweeping are examples of some of the 
procedures that might help prevent pollution. 
 
The table below summarizes the BMPs to be implemented and maintained 
during the remainder of the permit to meet pollution prevention and good 
housekeeping requirements.  Text sections that follow the table further 
explain the BMPs intended to meet this requirement. 
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Table 7-5:  BMP Summary Table for Pollution Prevention/Good 

Housekeeping for Municipal Operations35 

BMP Measurable Goals Frequency Responsible 
Position 

(a) Develop an 
Operation and 
Maintenance 
Program 

Conduct annual field assessment of City 
owned structural stormwater treatment 
BMPs to verify conditions, operational 
issues, and maintenance needs. 

assess 
annually, 
conduct 

repair and 
maintenance 

as needed 

Senior 
Engineering 
Technician 

Continue ongoing street cleaning 
program using vacuum street sweepers 
to remove debris and pollutants from 
City streets, gutters and catch basin 
tops. Conduct other cleaning activities 
as reported. 

varies with 
weather, 
typically: 

residential 
streets 6 
times/yr; 
downtown 
streets 2 

times/month 

Supervisor, 
Street Cleaning 
/Public Works 

Operations 
Center 

Operate household hazardous waste/ 
used motor oil collection. 

four days 
per week 
except 

holidays  

Solid Waste 
Disposal 
Manager, 
contract 
operator 

Operate residential solid waste program weekly pick 
up 

Director of 
Solid Waste 
Department 

Operate residential curbside recycling 
pickup (glass, plastic, paper). 

At least 
twice 

monthly 

Waste 
Management 

Contract 
Operator 

(under Solid 
Waste) 

(b) Develop 
Site 
Stormwater 
Pollution 
Prevention 
Plan (SWPPP) 
for Municipal 
Facilities 

Develop and implement Site Pollution 
Prevention Plan for Municipal Facilities 
owned and operated by the permittee 
with the potential for generating 
polluted stormwater runoff that has the 
ultimate goal of preventing or reducing 
pollutant runoff. 

six facilities 
have NPDES 
permits and 
SWPPPs;  two 

additional 
facilities have 

SWPPPs  

varies by facility: 
responsible 

position will be 
listed in annual 

reports; 
(initial training 
and on-going 

technical 
assistance is 

provided by SWS 
Industrial 

Inspector and 
Pollution 

Prevention 
Coordinator) 

Conduct staff training of the team 
responsible for implementing the SWPPP 
at each facility. 

annually 

(c) Develop 
and Maintain 

Maintain an inventory of facilities and 
operations owned and operated by the 

Appendix L 
list will be 

Industrial 
Inspector and 

                                                 
35 The letters in the left hand column of this table reference the associated table of BMPS for the Pollution Prevention 
and Good Housekeeping for Municipal Operations in the City’s NPDES Permit NCS000249.  This table starts on page 
14 of the permit. 
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Table 7-5:  BMP Summary Table for Pollution Prevention/Good 
Housekeeping for Municipal Operations35 

BMP Measurable Goals Frequency Responsible 
Position 

an Inventory of 
Facilities and 
Operations 

permittee with the potential for 
generating polluted stormwater runoff. 

reviewed 
and 

updated 
annually 

Pollution 
Prevention 

Coordinator 

(d) Inspection 
and Evaluation 
of Facilities 
and 
Operations 

Conduct inspections at facilities owned 
and operated by the permittee for 
potential sources of polluted runoff. 
Evaluate the sources, document 
deficiencies, and plan corrective actions, 
implement appropriate controls, and 
document the accomplishment of 
corrective actions. 

Conduct at 
least 

annually for 
facilities 

with 
SWPPPs, at 
least twice 

annually for 
facilities 

developing 
SWPPPs.  

Facility 
Superintendent 

and 
Industrial 
Inspector 

(e) Inspection 
and Evaluation 
of the MS4 and 
Associated 
Structural 
BMPs 
 

Maintain a map and GIS inventory of the 
MS4 drainage system, associated MS4 
structural BMPs, significant private 
drainage systems, and associated 
private structural BMPs.   

drainage 
system map 

has been 
developed; 
496 BMPs 
have been 
mapped, 
update is 
ongoing 

CADD/GIS 
Administrator 

 (e) Continued 

Inspect and clean MS4 catch basins and 
other inlets, remove sediment and 
debris.  Inspect accessible pipes from 
inlet end.  Refer possible illicit 
discharges for investigation.

by year 3, 
inspect 10% 
of inlets per 

year 

Street 
Maintenance 

Superintendent

Inspect major outfalls for condition and 
maintenance needs during illicit 
discharge dry weather screening.  Refer 
MS4 outfalls to stormwater 
maintenance.  All outfalls and outlets 
will be inspected and screened in 
industrial and automotive maintenance 
areas. 

by year 3, 
20% of 
major 

outfalls per 
year 

Water Quality 
Specialist 

Review inspection and maintenance 
reports on private structural stormwater 
management facilities.  Conduct spot 
checks to verify reported conditions. 

assess 
annually, 
conduct 

repair and 
maintenanc
e as needed 

Senior 
Engineering 
Technician 
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Table 7-5:  BMP Summary Table for Pollution Prevention/Good 
Housekeeping for Municipal Operations35 

BMP Measurable Goals Frequency Responsible 
Position 

(f) Conduct 
Staff Training 

For staff members not otherwise 
required to have training under NPDES 
Industrial permit, conduct training in 
municipal pollution prevention and 
good housekeeping procedures.  
 

new employee 
training (NET) 

is in place; 
general 

pollution 
prevention 
training will 

be completed 
in year three, 

work  unit 
specific 

training will 
developed by 
end of permit 

cycle 

Industrial 
Inspector and 

Pollution 
Prevention 

Coordinator 

(g) Review of 
Municipality 
Owned or 
Operated 
Regulated 
Industrial 
Activities 

Conduct annual review of the industrial 
activities with a Phase I NPDES 
stormwater permit owned and operated 
by the permittee.  Review will include 
the following aspects: the Stormwater 
Pollution Prevention Plan where one is 
required, the timeliness of any 
monitoring reports required by the 
Phase I permit, and the results of 
inspections and subsequent follow-up 
actions at the facilities. 

annually Industrial 
inspector 

(h) Spill 
Response 
Procedures  

Spill response procedures have been 
included in SWPPPs. Review and revise 
other spill response procedures and 
policies.  

year 3, 
review 

annually 

Industrial 
inspector 

(i) Prevent or 
Minimize 
Contamination 
of Stormwater 
Runoff from 
All Areas Used 
for Vehicle and 
Equipment 
Cleaning 

All facilities currently engaged in 
cleaning of heavy vehicles and 
equipment are covered under NPDES 
industrial stormwater permits.    

Completed 

Industrial 
Permittee, 

see  
Appendix L

Evaluate other facilities, practices, and 
measures related to vehicle washing.  
City vehicles are directed to commercial 
facilities under contract to the City. 

Ongoing Water Quality 
Manager 

The City is evaluating options for 
emergency vehicles that must remain at 
designated locations to provide 
response times.  Options include 
contract washing, blocking a drain or 
gutter during cleaning activities, and 
properly disposing of any ponded water 
prior to removing the drain block. 

Ongoing Fire Chief 
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7.7.1 (a) Develop an Operation and Maintenance Program 
Annual Maintenance of City-Owned BMPs – The city will develop a 
maintenance program for City-owned structural BMPs that are installed under 
its Phase II post-construction ordinance, scheduled for adoption by March 17, 
2009.   
Street Cleaning Operations – The city will continue its ongoing street cleaning 
program which includes street sweeping, manual litter collection, removal of 
dead animals from city streets, and cleaning of city bus stops.  Street 
sweeping is accomplished using vacuum street sweepers to remove debris and 
pollutants from City streets, gutters and catch basin tops.  
Municipal Pollution Prevention Operations – The City will continue to operate a 
Household Hazardous Waste Center and to operate residential solid waste 
curbside pick and curbside recycling. 
 
 
7.7.2 (b) (c) (d) (g) City Facilities and Operations, Inspections, Site Stormwater 
Pollution Prevention Plans - Typical municipal activities, operations, and 
facilities are outlined in Appendix L.  This document provides an inventory of 
facilities and operations owned and/or operated by the City of Durham with 
the potential for generating polluted stormwater runoff.  Appendix L lists the 
five City operated facilities with NPDES Industrial Stormwater Permits and a 
sixth privately operated facility on City property with permit coverage.  
Currently, eight facilities have developed and are implementing Stormwater 
Pollution Prevention Plans (SWPPPs).  Appendix L lists additional facilities that 
are either targeted for developing SWPPPs or which will be evaluated during 
the coming years by SWS.   
 
Each permitted facility is responsible for developing and implementing a 
SWPPP.  The City’s Stormwater Services Industrial Inspector provides initial 
training and ongoing technical assistance.  Technical assistance includes 
training on monitoring methods and instrument calibration, providing suitable 
example SWPPPs, tables of candidate BMPs, example logs for daily inspections, 
logs for documenting staff training sessions, videos for use in training 
sessions, and other materials.  The SWS Industrial Inspector also reviews draft 
SWPPPs, conducts initial staff training in monitoring and in pollution 
prevention, and conducts frequent inspection during initial development and 
early implementation of the SWPPP to identify needed changes.  Staff members 
at each facility are responsible for developing and implementing the SWPPP, 
including filling out inspection logs, documenting BMP implementation, 
identifying deficiencies, revising the SWPPP, and conducting visual and 
analytical monitoring.  After initial SWPPP development, implementation, 
follow-up and revision, the Industrial Inspector and will reduce inspection 
frequency, but will respond to requests for assistance and will conduct 
inspections at least twice a year to verify that the SWPPP is readily available, to 
review monitoring records, and to inspect SWPPP implementation.   
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Facility personnel are responsible for maintaining and implementing the 
SWPPPs.  Each SWPPP indicates the management measures that will be 
implemented and the personnel responsible for implementation.  Personnel 
associated with each facility are responsible for visual and analytical 
monitoring, submitting reports to state regulators, reviewing the effectiveness 
of the management measures, and revising the management practices.  
Facility personnel are also responsible for maintaining inspection logs, 
training logs, and other SWPPP documents.  

 
7.7.3 (e) Inspection and Evaluation of the MS4 and Associated Structural BMPs  
- Inspection and maintenance responsibilities extend across several work 
units.  Street cleaning crews clean street gutters and catch basins tops.  The 
City has two stormwater maintenance crews, one that responds to complaints 
with the other conducting preventative maintenance cleaning; these crews 
inspect the ‘self-cleaning’ catch basin sumps in city streets, using a pole 
cameras or a CCTV crawler camera to inspect pipes for clogs or structural 
defects.  Each crew has equipment to vacuum and clean stormwater inlets and 
pipes as needed.  Stormwater outfall inspection is conducted by SWS staff 
members conducting dry weather outfall screening for illicit discharge 
detection and elimination.   
 
The City expects to adopt its Phase II post-construction ordinance by March 
17, 2009.  Structural BMPs completed after adoption of this ordinance will be 
required to execute an operation and maintenance agreement with the City 
and to submit annual inspection and maintenance reports prepared by an 
inspector certified by the City.  A SWS senior engineering inspector reviews the 
reports, conducts follow-up inspections of a selection of each certified 
inspectors annual reports.   
 
There are a number of structural BMPs constructed prior to adoption of the 
Phase II ordinance.  Virtually all of these existing BMPs are located on private 
property and nearly all discharge to waters of the state, rather than to the 
City’s MS4.  However, these BMPs will need to be properly operated and 
maintained in order for the City to take credit for them in meeting pollution 
control obligations under this permit.  Under existing operation and 
maintenance agreements for these existing BMPs, owners are to submit annual 
inspection and maintenance reports.  In recent years the City developed a 
program to certify BMP Maintenance Inspectors and now requires that such 
annual reports be prepared by an inspector certified by the City.  A SWS senior 
engineering inspector reviews the reports, conducts follow-up inspections of a 
selection of each certified inspector’s annual reports.   The city sends 
compliance letters regarding facilities that have not submitted reports.   
 
7.7.4 (f) Conduct staff training – Staff members at facilities with SWPPPs 
undergo annual training as a component of SWPPP implementation.  In 
addition, all new City of Durham employees attend mandatory four-day “New 
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Employee Training” (NET) to orient them to the City, its culture and 
requirements.  NET training is conducted monthly.  SWS conducts a one-hour 
seminar during NET covering common stormwater pollutants, the anatomy of 
the municipal separate storm sewer system, the major drainage basins and 
receiving waters in Durham, City permit requirements, city operations with 
potential to generate pollutants, pollution prevention for vehicle fueling 
operations, and identification and reporting of pollution concerns.  The City’s 
EnviroScape hands-on runoff model is used to demonstrate principles.  
 
7.7.5 (h) Spill Response Procedures – Each City of Durham municipal operation 
that has developed a SWPPP has established site-specific BMPs to address spill 
prevention, spill response and spill kits.  Spill kits are located at the City’s two 
fueling islands, and their use is covered in employee training.  For mobile 
operations, the City’s HazMat trucks and fire trucks carry spill kits and the 
City’s Stormwater Pollution Control Ordinance requires wrecker trucks to carry 
spill kits.  The need for other onboard spill kits will be evaluated during the 
term of the permit. 
 
7.7.5 (i) Areas Used for Vehicle and Equipment Cleaning –The City of Durham 
does not allow the washing of municipal or employee vehicles or equipment 
unless it is conducted at one of the three following wash facilities, except for 
occasional fire truck or ambulance cleaning where such vehicles must remain 
confined to the station for emergency response.  Each wash pit drains to the 
sanitary sewer system via an approved pre-treatment device. 

 Public Works Operation Center Wash Pit 
 Solid Waste Vehicle Wash Facility 
 Durham Area Transit Authority (DATA) Wash Bay 

The City of Durham contracts with a privately-owned commercial car wash 
facility for the cleaning of fleet vehicles such as those used by the Police, 
Public Works, General Services, etc.  This car wash facility has been inspected 
and approved for use by Stormwater Services. 
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7.8 Program to Monitor and Control Pollutants to Municipal 
Systems 
The City’s program to monitor and control pollutants in storm water 
discharges to the City’s MS4 targets the following: hazardous waste treatment, 
storage, disposal facilities; recovery facilities; industrial facilities subject to 
Section 313 of Title III of the Superfund Amendments and Reauthorization Act 
of 1986 (SARA); and industries and businesses that the Permittee determines 
are contributing or have a potential to contribute a substantial pollutant load 
to the municipal storm sewer system. 
 
The City of Durham has developed and implemented an industrial facilities 
inspections program during a previous permit term.  The City is placing 
particular emphasis on inspecting facilities that report releases (Section 313 of 
Title III of SARA) and that do not have NPDES permits.   
 
The City typically also identifies a ubiquitous business sector on which effort 
is focused.  These have included auto salvage yards and facilities with 
numerous inoperable vehicles, mobile auto maintenance operations, and 
vehicle service facilities.   
 
The City’s Stormwater Pollution Control Ordinance (Durham City Code Chapter 
70, Article V) mandates certain pollution prevention practices.  For example, 
Section 70-515 includes pollution prevention requirements for automotive 
activities, requiring vehicle maintenance to take place in a covered bay, and 
automotive fluids stored outside to be to have secondary containment and to 
be stored under a covered area.  Section 70-516 requires facilities that have 
more than ten junk, salvage or unlicensed vehicles to develop and implement 
a SWPPP.  Section 70-517 provides requirements for storage of hazardous 
substances.   
 
The table below summarizes the BMPs to be implemented and maintained 
during the remainder of the permit to meet requirements to monitor and 
control pollutants entering the municipal system.   
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Table 7-6: BMP Summary Table for Monitoring and Control of Pollutants Entering the MS436

BMP Measurable Goals Frequency Responsible 
Position 

(a) Maintain 
an Inventory 
of Industrial 
Sites 

The City maintains an inventory of 
significant industrial facilities 
including those: that are permitted for 
hazardous waste treatment, disposal, 
and recovery (currently are none in the 
City); that have reported releases 
under section 313 of Title III of the 
Superfund Amendments and 
Reauthorization Act of 1986 (SARA); 
with an industrial activity permitted in 
accordance with 40 CFR 122.26 to 
discharge storm water to the 
permittee’s MS4; with selected 
activities similar to those permitted 
under 40 CFR 122.26 that have been 
identified as having an illicit discharge 
under the City’s IDDE ordinance; that 
have potential for continued violations 
(whether commercial or industrial). 

update 
lists 

annually 

Industrial 
Inspector 

The City also reviews pretreatment 
data and conducts mailings to 
determine additional facilities that may 
need to be included as industrial sites.  

mailings 
conducted 
annually 

Industrial 
Inspector 

(b) Inspection 
Program 

Identify priorities and inspection 
procedures.   The City has a well 
developed inspection program for 
evaluating industrial facilities 
identified above. 

completed; 
review 

priorities 
at least 

every two 
years 

Industrial 
Inspector 

(c) Establish 
and 
Implement 
Evaluation 
Measures 

For facilities identified above, the City 
will continue to implement appropriate 
measures to evaluate pollutants in the 
permittee’s storm water discharges; 
such measures include facility 
inspection, review of SWPPPs, review of 
facility self-inspection logs, and review 
existing facility monitoring data.   

inspect all 
facilities 
once per 
permit 
cycle; 

inspect 
selected 
priority 

Industrial 
Inspector 

                                                 
36 The letters in the left hand column of this table reference the associated table of BMPS for the Program to Monitor 
and Evaluate Storm Water Discharges to Municipal Systems in the City’s NPDES Permit NCS000249.  This table starts 
on page 16 of the permit. 
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Table 7-6: BMP Summary Table for Monitoring and Control of Pollutants Entering the MS436

BMP Measurable Goals Frequency Responsible 
Position 

For facilities permitted by state or 
federal authorities, the City has 
established procedures for reporting 
deficiencies and non-compliance to 
the permitting agency. Where 
compliance with an existing federal or 
state industrial stormwater permit 
does not result in adequate control of 
pollutants to the MS4, the City will 
recommend and document the need 
for revised permit conditions to the 
permit issuing authority. 

facilities 
annually 

(d) Establish 
and 
Implement 
Additional 
Measures to 
Evaluate 
Commercial 
and Industrial 
Facilities 
Discharging 
to the City’s 
MS4 

The City’s industrial inspection 
program has a strong working 
relationship with the NCDWQ regional 
office, county officials, zoning 
inspectors, and other city staff.  The 
City reviews monitoring results, 
locates monitoring stations to isolate 
sources, and reviews facility 
monitoring data.  When indicated, the 
City implements additional monitoring 
where determined appropriate. 

dry weather 
flows will be 

sampled 
when 

observed 

Industrial 
Inspector 

each year at 
least one 
ambient 

monitoring 
station will 
be located 
to monitor 
the impacts 
of a single 

facility 

Monitoring 
supervisor 

 
Maintain an inventory of industrial sites – The City maintains an inventory of 
significant industrial facilities in and around the City of Durham in an MS 
Access database, developed and maintained by staff on a network server.  
There currently are no facilities that are permitted for hazardous waste 
treatment, disposal, and recovery in the City.  The City’s inventory has been 
built using several sources of information: 
 An initial general mass mailing. 
 A semiannual check of the latest EPA Toxic Release Inventory to identify 

facilities subject to Section 313 of Title III of SARA. 
 A semiannual request to the NC Division of Water Quality (contact: Robert 

Patterson) for updated lists of all NPDES permitted facilities in Durham 
County. 

 A monthly query of the City of Durham Stormwater Services’s Water Quality 
Investigation database for facilities or operations where illicit discharges 
have occurred.  Light industrial and commercial facilities have been added 
to the inventory from this source. 
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 Annual mass mailings to gather updated contact and operational 
information from facilities already in the database. 

 
For each facility the industrial database stores information street address, 
contacts, whether the facility is inside (or partially inside) city limits, 
operation/description/SIC code, applicability of NPDES program, SWPPP status, 
Contents and volumes of material storage tanks/drums, and inspection 
summary results 
 
Inspection program - Priorities for inspection have been arranged according to 
the following list: 

1. Facilities subject to Section 313 of Title III of SARA 
2. NPDES stormwater permitted facilities 
3. Facilities at which incidents of illicit discharges have occurred 
4. Facilities identified for having the potential to contribute pollutants to 

stormwater runoff 
 
First-time, or initial, inspections are arranged in advance at a convenient time.  
If applicable, the City’s inspector reviews the facility’s Stormwater Pollution 
Prevention Plan, training records, and runoff monitoring data are reviewed 
upon arrival of the City Inspector.  An inspection of the grounds and 
operations is conducted, using a standard City of Durham Industrial 
Stormwater Inspection Form as a guide and to record observations.  Digital 
photographs are taken as evidence of violations and corrective actions.  
Photographs are also taken when a facility has implemented a highly effective 
BMP. 
 
 If no violations of the City Stormwater Management and Pollution Control 

Ordinance (which includes compliance with the NPDES program, where 
applicable) are observed, the facility receives confirmation of compliance.   

 If violations of the City Ordinance are observed, these violations are 
recorded and discussed with the responsible individual.  Depending on the 
severity of the violations, a reasonable time table for implementing 
corrective actions is agreed upon.  An official Notice of Violation is sent via 
certified mail to the responsible individual.  This Notice of Violation 
outlines observed violations, required corrective actions and deadlines, 
potential consequences of violation, assurance of due process rights, and 
contact information for the Stormwater Inspector.   

 
Facilities are notified that subsequent inspections may be held randomly and 
without prior notice.  Facilities subject to Section 313 of Title III of SARA 
and/or the NPDES program are inspected every two years, unless prior 
violations require follow-up and additional routine inspection.  Facilities with 
chronic violations will be placed on an annual inspection cycle. 
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Establish and implement evaluation measures - Stormwater discharges are 
primarily evaluated through review of runoff monitoring records and facility 
inspection, as discussed in the above section.  If indicators or high probability 
of stormwater pollution are observed at a facility, the City can require the 
responsible party to conduct runoff monitoring, even in addition to that 
required by an existing NPDES permit. 
 
Establish and implement additional measures 
The City will continue to assess facilities for pollution potential.  Where 
appropriate, the City can require additional runoff monitoring, either to be 
conducted by the facility or the City.      
 
The City Inspector is equipped to measure temperature, pH, conductivity, 
ammonia, detergents, chlorine, and cyanide onsite for any field activities.  If 
deemed necessary, samples may be collected for analysis at a NC-certified 
laboratory.  Stormwater Services typically uses the City’s certified lab at the 
South Durham Water Reclamation Facility on Farrington Road for most stream 
samples.  Stormwater Services typically also maintains a contract with an 
outside certified lab for special studies, supplemental work, and analysis 
capabilities not available at the City’s lab.  
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7.9 Water Quality Assessment and Monitoring 

7.9.1 Goals - The City of Durham Water Quality Monitoring and Assessment 
Program has several goals.  They are: 
 

 To evaluate the water quality impacts of urban stormwater on area 
streams, 

 To identify illicit discharges to area streams, 
 To assess the quality of streams within the City of Durham,  
 To produce monitoring data that is comparable to data collected by the 

state, and 
 To assess compliance with state water quality programs, including Total 

Maximum Daily Loads (TMDLs) and nutrient management strategies. 
 
Information gained from this program may be used to help identify and 
eliminate sources of pollution, track short-term and long-term trends, and, 
where possible, gauge the effectiveness of stormwater management efforts 
and programs. 
 
In order to meet these objectives, the City of Durham currently conducts 
chemical, biological, and flow monitoring of the streams within its borders 
(the City modeled its stream monitoring after the NC Division of Water Quality 
ambient monitoring program).  The methodology, frequency, and locations of 
monitoring vary based upon the type of monitoring.  These different types of 
monitoring allow the City of Durham both the opportunity to evaluate streams 
independently of the State and to verify results obtained by the State.  One 
goal of the program is to produce data that is compatible with State data in 
the event that it is desirable or necessary to combine data for decision-
making purposes.   
 
Stormwater Services (SWS) reevaluates the monitoring program annually, 
generally at the end of the calendar year.  Monitoring sites are reviewed to 
determine if any sites need to be added or eliminated.  New potential stations 
are evaluated in the field to ensure safety and accessibility.  All staff of the 
Water Quality unit of Stormwater Services work to ensure that scheduled 
monitoring is completed.   
 
Special studies are conducted by stormwater staff as needed. They may 
include either or both ambient chemistry and benthic monitoring.  In the past, 
these studies have been conducted to support state monitoring results, 
provide additional information to the state decision making processes, and to 
collaborate on new methods of determining sources of pollution.  Special 
studies may be generated throughout the Stormwater Services Division of 
Public Works.  (Further information about special studies is available in Section 
3.1.1.7.) 
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The following sections discuss Ambient Chemistry and Biological monitoring 
separately, providing details of each part of the monitoring program. 
 
7.9.2 Ambient Chemistry Monitoring - The ambient chemistry portion of the 
monitoring program focuses on the surface water and, in some cases, 
sediment chemical properties.  The ambient chemistry program provides 
snapshots of water quality through the analysis of selected parameters either 
at a laboratory or in the field.  These snapshots can be used to identify short 
and long term trends and sources of pollution.  The following sections briefly 
describe the methods, monitoring frequency, and site locations for the 
ambient chemistry program. 
 

7.9.2.1 Methods - Ambient chemistry monitoring consists primarily of 
completing grab samples for analysis at a laboratory and testing field 
parameters (e.g., temperature, dissolved oxygen, pH, conductivity and 
turbidity) using probes, meters, and pens.  Stormwater Services is revising 
the Quality Assurance Monitoring Program Plan into the EPA Quality 
Assurance Project Plan (QAPP) format.  The QAPP will outline procedures to 
ensure quality data collection and analysis for different types of sampling 
including field parameters, grab samples, composite samples, and field 
screening.   
 
Generally, cleaned sample containers are obtained from the South Durham 
Water Reclamation Facility (WRF) prior to monitoring.  After collecting a 
grab sample from the thalweg (the line of maximum depth in a stream), 
filled sample containers are placed on ice immediately (samples are 
maintained at a temperature of 4 °C or less until delivery to the laboratory).  
The Stormwater Services program utilizes the laboratory services of the 
South Durham WRF to analyze these samples.  Samples are delivered to the 
laboratory, with a chain of custody form, within four hours of collection or 
by noon on the day sampled.    
 
7.9.2.2 Frequency - Samples are collected from the Neuse River basin 
during the second week of each month.  Cape Fear River Basin monitoring 
is conducted during the third week of each month.    A total of 12 samples 
should be collected for each location during a one year period (this may not 
happen if the headwater or first order streams cease flow during dry 
periods).  Sampling is performed by two teams in order to collect as many 
samples as possible on each day.   By assigning each location a specific day 
during each month, a wide variety of flow conditions should be monitored 
over the five-year permit cycle.   

 
 

7.9.2.3 Site Locations - Monitoring site locations are selected based on a 
number of criteria.  In general, the City of Durham seeks to have each 
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independent watershed within its limits included in the monitoring 
program.  Monitoring locations are then chosen based on a variety of 
criteria, including the following: 

 
Locations of Historical Monitoring Stations - Historical monitoring 
stations offer the unique opportunity to see how conditions have 
changed over time.  It is important for any monitoring program to 
establish a subset of stations just for this purpose.  These historical 
locations may be associated with City or state monitoring programs.   
Accessibility and Safety - Generally, monitoring locations are selected 
near road crossings or at sites within public lands (e.g., parks).  
Locations that would place City staff on crowded highways generally 
receive a lower priority. 
Locations of Stream Flow Monitoring - The U.S. Geological Survey 
maintains two (2) stream flow monitoring locations in the City of 
Durham.  Combining water quality data with stream flow data provides 
the most complete picture of water quality.  
Historical, Existing, or Suspected Sources of Pollution - Monitoring 
locations are typically located in areas where sanitary sewer overflows 
and spills occur frequently or where other suspected sources of 
pollution exist. 
City Special Studies or Initiatives - Special studies initiated within 
Stormwater Services may include the establishment of short or long 
term ambient monitoring locations.   
State Management Strategies - State nutrient management strategies for 
the Neuse River Estuary, B. Everett Jordan Lake, and the forthcoming 
Falls Lake strategy, influence the location of monitoring.  Additionally, 
future and existing TMDLs influence monitoring locations.  Those 
TMDLs that attribute stormwater from the City of Durham as a source of 
pollution are particularly considered. 

 
Monitoring locations are modified each year.  A map of ambient monitoring 
locations for the current year is provided in Figure 7-6.  A list of current 
monitoring locations is provided in Appendix M.  This table will be updated 
annually based on the end of year review of stations, available data, and 
the other factors listed above.  An updated list will be maintained with the 
City’s SWMP.  Each annual report will include an updated list of monitoring 
locations along with a brief narrative of changes in monitoring locations 
and/or parameters.  Updated lists will also be available upon request to the 
NC DWQ. 
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FIGURE 7-6: Ambient and Benthic Monitoring Locations 
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7.9.3 Biological Monitoring – The City of Durham monitors benthic 
macroinvertebrate communities to assess impacts of pollution on aquatic life.  
Benthic macroinvertebrates are found in all aquatic environments.  They are 
less mobile than many other groups of organisms (e.g., forage fish) and are of 
a size that makes them easily collectible.  Benthic macroinvertebrates show 
responses to a wide variety of potential pollutants, including those with 
synergistic or antagonistic effects.  In many cases, the collection of benthic 
macroinvertebrates is less costly than regular chemical analysis for a complex 
mixture of pollutants.  The DWQ benthic macroinvertebrate monitoring 
program is recognized nationally for the scientific techniques it developed 
specifically for the state of North Carolina.  Because of this, the City of 
Durham program is modeled after the DWQ benthic macroinvertebrate 
program.   
 
North Carolina has not established benchmarks for benthic macroinvertebrate 
communities in Triassic Basin streams and as a result, the City has had to 
make adjustments in the way it uses data from monitoring of benthic 
macroinvertebrates.  In addition to the underlying soils, the City’s urban 
streams are much smaller than those which NCDWQ monitors and assesses.  
The smaller watershed size and Triassic soils result in much lower base flow 
and lower habitat diversity, leading to lower diversity in aquatic life. 
 
The ideal solution would be find an undeveloped Triassic Basin watershed in 
the region and monitor a comparable sized stream as a true reference, but 
there are none in the region.   
 
The City does monitor three sites in protected watersheds but these are on 
much larger streams that drain Slate Belt geological soils, rather than Triassic 
Basin soils.  Larger streams are likely to be somewhat less impacted by natural 
variability and climatic effects of droughts or other unusual weather.  When 
these streams show impacts from natural variability, it is safe to assume that 
smaller streams are impacted more severely.  However, data from these 
‘reference’ sites is not directly compared to data from the City’s Triassic Basin 
urban streams because the watershed size and underlying geology are very 
different.   
 
To assess water quality, the City therefore relies on the North Carolina Biotic 
Index (NCBI) – which is based on the pollution tolerance of the organisms 
found.  The NCBI is likely to be somewhat less sensitive to habitat than are 
taxonomic or ecological diversity ratings.   (note: lower NCBI = better water 
quality). 
 

 
7.9.3.1 Methods - Samples are collected as described in the City of 
Durham’s Standard Operating Procedures for Benthic Macroinvertebrates. 
Organisms are collected in the field, preserved, and taken to the Aquatic 
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Identification Laboratory for processing.  Identifications of the benthic 
macroinvertebrates are conducted in house within the City’s certified 
laboratory.  Field parameters such as pH, specific conductivity, turbidity, 
dissolved oxygen (%, mg/L), and temperature are collected during each 
sampling event.  A majority of the benthic macroinvertebrate sites are co-
located with ambient chemistry monitoring stations. 

 
7.9.3.2 Frequency - Historically most benthic monitoring sites have been 
visited once per year between June and September.  Small Triassic Basin 
streams tend to dry up during the summer, so this may not be the most 
representative time to conduct this type of monitoring.  Stormwater 
Services is conducting a study of small Triassic Basin streams to compare 
results of winter collection to summer collection to assess the best season 
for monitoring.  Winter collections will occur between January and March.   
Furthermore, as data collection continues, Stormwater Services will evaluate 
the need to continue annual monitoring for all monitored sites.   

 
7.9.3.3 Site Locations - Monitoring site locations are selected based on 
fewer criteria than the ambient monitoring locations.  In general, the City of 
Durham seeks to have each independent watershed within the City Limits 
included in the monitoring program.  Criteria used for biological/ benthic 
macroinvertebrate monitoring sites are similar to those for ambient 
chemistry monitoring and include the following: 

 
Locations of Historical Monitoring Stations - Historical monitoring 
stations offer the unique opportunity to see how conditions have 
changed over time.  It is important for any monitoring program to 
establish a subset of stations just for this purpose.  These historical 
locations may be associated with City or state monitoring programs.   
Accessibility and Safety - Generally, monitoring locations are selected 
near road crossings or at sites within public lands (e.g., parks).  
Locations that would place City staff on crowded highways generally 
receive a lower priority. 
Locations of Stream Flow and Ambient Monitoring - Benthic 
macroinvertebrate sites are prioritized in order to provide a more 
complete picture of water quality.  This includes the health of aquatic 
life, the water chemistry (i.e., ambient monitoring program) and the 
stream flow (i.e., USGS stream flow monitoring).   
City Special Studies or Initiatives - Special studies initiated within 
Stormwater Services may include synoptic sampling of a defined 
watershed in any particular year.  Special studies investigating 
techniques may also be performed.   

 
Current benthic monitoring locations are shown in Figure 7-6 above.  A list 
of current monitoring locations is also provided in Appendix M.  This table 
will be updated annually based on the end of year review of stations, 
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available data, and the other factors listed above.  An updated list will be 
maintained with the City’s SWMP.  Each annual report will include an 
updated list of monitoring locations along with a brief narrative of changes 
in monitoring locations and/or parameters.  Updated lists will also be 
available upon request to the NC DWQ. 
 

7.9.4 Field Screening - Field screening monitoring programs include the illicit 
discharge detection program, the outfall screening program, stream forensics 
studies, and responses to sewer spills.  Each of these programs requires rapid 
analysis of surface water to determine if a particular analyte or parameter is 
present and to what degree.  However, the methods used for monitoring are 
similar.  Small samples of water are collected and analyzed in the field to 
determine water quality conditions.   
 
The Stormwater Services staff utilize a CHEMETRICS field chemistry kit to 
provide support for real time pollution tracking.  The use of the CHEMETRICS 
field screening methods is described in the Stormwater Services QAPP.  On a 
case-by-case basis, there may be a need for detailed or precise measurements 
such as those provided by a chemistry laboratory.  When these cases arise, 
grab samples may be collected per the QAPP and delivered to the South 
Durham WRF.   
 
Field screening methods are performed on an as needed basis.  Thus 
frequency and site location cannot be specified in advance.  Frequency may 
consist of before and after monitoring to characterize the problem and 
resolution.  More frequent analysis may be needed if an ongoing problem has 
been identified.  Similarly, monitoring locations may vary.  Monitoring 
locations may include outfalls or other discharge pipes, ditches, storm sewers 
and surface waters.  In the case of outfall screening or illicit discharge 
detection, documentation of frequency and locations will be provided in the 
Stormwater Services water quality investigations database.   
 
7.9.5 Sample and Data Analysis - Samples collected from City of Durham 
streams are analyzed both in the field and at a state certified laboratory.  
Parameters for which samples are analyzed were determined based on historic 
monitoring, state assessments, and management strategies. During the 
1990s, the Stormwater Services analyzed samples for a wide variety of 
parameters including volatiles, semi-volatiles, metals, and organophosphate 
pesticides.  Only a subset of these was actually detected in stormwater.  This 
initial monitoring demonstrated that analysis of many of these chemicals was 
not needed. 
 
Parameters included on the North Carolina 303(d) list of impaired waters (NC 
DWQ 2008a), including those subject to TMDLs, were highlighted for inclusion 
in regular monitoring.  TMDLs are discussed in Section 1.7, while 303(d) status 
is provided in Table 2-2.  Other explanatory parameters were also included in 
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order to determine potential sources and/or degradation rates.  Dissolved 
oxygen, turbidity, fecal coliform bacteria, total nitrogen, and total phosphorus 
are parameters of concern based on current and previous 303(d) listings.   
 
Sample analysis is composed both of parameters determined in the field and 
parameters determined at the South Durham WRF state certified chemistry 
laboratory.  Those parameters listed in Table 7-7 are determined in the field.  
Calibration methods for these tests are described in the QAPP.   
 
Table 7-7:  Field Parameters Measured by Stormwater Services 
Parameter Equipment used Range of 

Measurement 
Precision  Accuracy 

Temperature YSI 550A  -5 to 45°C 0.1 °C ± 0.3 °C 
DO YSI 550A 0 to 50 mg/L 0.01 mg/L ±0.03 

mg/L 
Conductivity Oakton ECTestr low

Oakton TDSTestr3 
0 – 1999 μS
0 – 1990 μS 

1 μS 
10 μS 

± 1% 
± 1% 

pH Oakton WP pH Tester 2 -1.0 – 15.0 0.1 ± 0.2 
Turbidity Hach Model 2100P37 0 – 1000 NTU ± 2% 0.01 NTU 

   
 
Other parameters are analyzed at the South Durham WRF laboratory.  This 
laboratory is state certified for all parameters listed in Table 7-8 (Certification 
# 176).  The laboratory QAPP is available upon request.   

                                                 
37 This meter meets EPA Method 180.1 specifications. 
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Table 7-8:  Laboratory Quantitation Limits 
 
Analyte 

Quantitation 
Limit 

 
Units 

 
Method 

Ammonia-Nitrogen 0.05 mg/L EPA 350.3 
Biochemical Oxygen Demand, 5-
day 

2 mg/L EPA 405.1 

Cadmium 1 µg/L EPA 200.8 
Calcium 1 mg/L EPA 200.8 
Copper 5 µg/L EPA 200.8 
Fecal Coliform Bacteria 1 cfu/100mL SM 9222D 
Magnesium 1 mg/L EPA 200.8 
Nitrate+Nitrite-Nitrogen 0.03 mg/L EPA 300.0 
Nitrogen, Total Kjeldahl 0.5 mg/L EPA 351.4 
Phosphorus, Total 0.05 mg/L EPA 365.3 
Solids, Total Suspended 1 mg/L EPA 106.2 
Zinc 10 µg/L EPA 200.8 

 
 
All locations are not monitored for all parameters.  Resource availability limits 
the total number of samples the South Durham WRF Laboratory can process.  
Samples from all ambient monitoring locations are analyzed for fecal coliform 
bacteria.  For the purposes of evaluating sources of nonpoint source pollution, 
fecal coliform bacteria analysis combined with field parameters is often 
sufficient to identify problems.  A subset of the samples is analyzed for the 
other parameters listed in Table 7-8.   Samples from ambient monitoring 
locations that include full analyses are identified in the table in Appendix M. 
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7.9.6 Quality Assurance - Stormwater Services is committed to producing 
quality data for a variety of planning and assessment uses.  As such, the 
development of an Ambient Monitoring QAPP and maintenance of the 
Standard Operating Procedures for Benthic Macroinvertebrates are high 
priorities.  As previously mentioned, the Stormwater Services Quality 
Assurance Monitoring Program plan is currently under revision to development 
a QAPP using the EPA format.  The QAPP describes, in detail, the sampling 
process design, sampling methods, sample handling and custody, analytical 
methods, and instrument testing, inspection, maintenance, and calibration.     
 
7.9.7 Record Keeping - A variety of forms are retained by Stormwater 
Services describing various aspects of monitoring.  Field sheets, chain of 
custody forms, and hard copies of the laboratory summary sheets are retained 
by Stormwater Services for all ambient monitoring.  Similar forms and sheets 
are retained for special studies (although file folders will be labeled 
separately).  For benthic macroinvertebrate sampling, field sheets and 
invertebrate identification sheets are retained for each site.  All data recorded 
on the field sheets will be maintained in a spatially referenced electronic 
database. 
   
Laboratory log books, bench sheets, and QA documentation will be retained at 
the South Durham WRF per the laboratory QAPP.   
 
Stormwater Services will retain ambient and biological records on-site for a 
minimum of 5-years.  Records may be maintained off-site for up to 12 years.  
Monitoring data is stored in one of several Microsoft Access® databases.   Data 
entry is verified monthly to correct transcription errors.   
 
7.9.8 Data Evaluation and Assessment - Stormwater Services has performed 
several data evaluations and assessments in the past.  These have been 
reported in previous annual NPDES reports and summarized in the State of Our 
Streams report since 2004.  EPA guidance on data quality assessments 
suggests a review of the objectives, sampling design, and preliminary data as 
the first steps of a statistical data review.     
 
Stormwater Services utilizes a systematic planning process when evaluating 
monitoring for the coming year.  In most cases, the sampling design will 
provide adequate data for the data evaluation.  Special studies may require a 
post-monitoring review to ensure that objectives are met.  As described in 
Section 7.9.7, databases are verified on a regular basis to ensure that 
analytical or statistical comparisons use proper and correct data.   
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In general, EPA guidance38 recommends validation of data, calculating basic 
statistics, and generating graphs.  Stormwater Services routinely evaluates 
water quality data to determine representativeness and feasibility.  This 
includes preparing time-series graphs, determining measures of central 
tendency, and evaluating distributions at each site and over all sites.  
However, there are specific evaluations that are performed quarterly or 
annually to assess water quality conditions.  These specific evaluations are 
further described below. 
 

7.9.8.1 Water Quality Index - Stormwater Services created a Water Quality 
Index (WQI) to relay surface water chemistry information to the citizens of 
Durham in an easily understood format.  The WQI is unique to Durham and 
accounts for the following chemical and physical parameters:  dissolved 
oxygen, turbidity, fecal coliform bacteria, total nitrogen, total phosphorus, 
5-day biochemical oxygen demand, dissolved copper and dissolved zinc.  
The annual average water quality index is provided in a summary table with 
comparison to NC water quality standards. 

 
7.9.8.2 Comparison to NC Water Quality Standards - Several parameters 
measured by Stormwater Services have NC Water Quality standards to 
which data are directly compared.  Water quality standards for dissolved 
oxygen, turbidity, and fecal coliform bacteria will be compared to instream 
measurements.  The continuous concentration criterion is compared to 
instream measurements in lieu of the action level standards for copper and 
zinc.  These comparisons will be presented in a tabulated form that also 
includes average nutrient levels.  An example of this summary table is 
presented in Appendix N. 

 
7.9.8.3 NC Biotic Index and Water Quality Rating - The Stormwater 
Services benthic macroinvertebrate monitoring program currently reports 
results on an annual basis.  This program, which obtained state 
certification in 2008, includes the collection, identification, and 
enumeration of macroinvertebrate species.  A NC Biotic Index (Biotic Rating 
and Water Quality Rating) is calculated for each site on an annual basis 
using DWQ methodology.  Results are summarized in tabular form, as 
shown in Appendix N. 

 
7.9.8.4 Comparison of Sites - City staff compare all data collected at each 
site to determine if any sites have unusually higher or lower concentrations 
of a variety of constituents.  Box and whiskers plots39 are used to make 
these rapid comparisons to determine sites that appear to have different 
characteristics from the others.  The City of Durham finds comparisons of 

                                                 
38 Ibid. 
39 Box and whiskers plots are summary plots of the distribution of a parameter that provide information on the 
median, interquartile range, highs and lows. 
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box plots to be particularly useful for parameters without water quality 
standards such as TSS and nutrients.   

 
7.9.8.5 Other evaluations - Other evaluations and assessment can be 
made using the water quality data collected by Stormwater Services.  These 
can range from a multitude of statistical analyses and tests to process-
based water quality modeling.  These other evaluations will be reported in 
annual NPDES reports as needed, but will not be provided in each annual 
report.  Two such evaluations that may be included every other year include 
the determination of annual nutrient loads and statistically significant 
trends, as described below. 

 
7.9.8.5.1 Annual Nutrient Loads - Annual nutrient loads may be 
calculated at locations with US Geological Survey (USGS) continuous 
discharge monitoring and water quality monitoring by Stormwater 
Services.  Annual loading will be determined using one of the two 
following publicly available programs: 

FLUX:  Maintained by the US Army Corps of Engineers and 
provided within the BATHTUB lake modeling software, and/or 
LOADEST:  Maintained by the USGS and available on the USGS 
website. 

 
7.9.8.5.2 Assessment of Trends - Assessing steady trends of 
improvement or worsening are a goal of the City of Durham monitoring 
program.  Per Schwarz (2008), the recommended sample group size for 
such analyses is 60 samples with at least five seasonal cycles.  Five 
seasonal cycles will be available in 2009 (i.e., 2004 – 2008).   
Stormwater Services anticipates incorporating trend analysis to the 
annual report in the 2009 calendar year.   

 
7.9.10 Reporting - Stormwater Services provides regular updates of water 
quality to the public and to NC DWQ.  There are two primary methods of 
reporting annual water quality assessments.   
 
The first method of communicating information about water quality is the 
annual State of Our Streams report.  The State of Our Streams report 
summarizes the water quality index, fecal coliform bacteria, and water clarity 
in a simplified format.  These reports, which are available on the Stormwater 
Services website, also include other information regarding water quality 
protection efforts made by the City of Durham.  The State of Our Streams 
reports are available from 2004 onward.   
 
The second method of communicating information about water quality is 
through the NPDES Annual Report.  Several different matrices are generated 
for the report that focus on higher reporting implementation efforts (although 
there is some overlap with the State of Our Streams report in terms of water 

H-276



 

118  
 

quality reporting).  A summary table, such as that provided in Appendix N, is 
provided for monitoring results in each annual NPDES report.  These tables 
have also been provided in past annual NPDES reports.  Future reports will also 
contain comparisons of monitoring locations for selected parameters, 
including box and whiskers plots of DO, conductivity, turbidity, TSS, TKN, and 
TP.   
 
 
7.10 Water Quality Recovery Programs 
For each Total Maximum Daily Load (TMDL) developed by the NC Division of 
Water Quality and approved by EPA that provides a Waste Load Allocation 
(WLA) to the City’s MS4, the City must develop a Water Quality Recovery 
Program that indicates how the City will monitor, manage, and control the 
TMDL pollutant (to the maximum extent practicable and to the extent 
authorized by law).  A TMDL Monitoring Plan must be developed within 36 
months of the issuance of the permit, or by June 30, 2010 for existing 
approved TMDLs.  For TMDLS subsequently approved by the EPA, the City will 
have 36 months to develop a TMDL Monitoring Plan. 
 
The EPA has approved TMDLs that assign a WLA to the City of Durham for 
fecal coliform bacteria for Northeast Creek and for turbidity in lower Third 
Fork Creek.  The City of Durham will develop, and include by reference, water 
quality recovery programs for these TMDLs within 24 months of the issuance 
of the permit or approval of a TMDL.  The City of Durham will develop a TMDL 
Monitoring Plan within 36 months of issuance of the permit or approval of a 
TMDL.  The template in Appendix O will be used in developing each Water 
Quality Recovery Program. 
 
After development, such Water Quality Recovery Programs will be incorporated 
into this SWMP by reference.  Following any review and comment by the 
Division on a Water Quality Recovery Program or ancillary monitoring plan, the 
City will incorporate any necessary and appropriate changes into the program 
and/or monitoring plan. 
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APPENDIX A 
STATE OF OUR STREAMS REPORT 

Based on Monitoring  
For 2007 

 

 

 

State of Our Streams Reports for 2005, 2006 and 2007 may be found on the 
City’s Stormwater web page under Water Quality or directly using the following 
link: 

http://www.durhamnc.gov/departments/works/stormwater_water_quality.cfm. 
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Code of Ordinances 
STORMWATER POLLUTION CONTROL ORDINANCE 

Chapter 70, Article V 
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CHAPTER 70, ARTICLE V 
STORMWATER MANAGEMENT AND POLLUTION CONTROL 

 
DIVISION 1.  GENERALLY 
 
Sec. 70-492.  Purpose. 
The purpose of this article is to further the health, safety and general welfare and 
convenience of the public through: 

(1)   Regulating the use, placement, storage, and management of pollutants in order 
to prevent pollution of stormwater; 

(2)   Limiting pollution of stormwater in the public and private drainage system so as 
to limit pollution of the waters of the state and restore, protect, and maintain 
better water quality and the benefits that come from better water quality; 

(3)   Prohibiting illicit discharges and illicit connections to the public and private 
drainage system that increase pollution; 

(4)   Protecting the conveyance capacity of the drainage system by controlling 
blockages, and the emission or disposal of substances or effluents, including 
sediment, that are injurious to the drainage system; 

(5)   Complying with the city's National Pollutant Discharge Elimination System 
permit issued under the authority of section 402(p) of the clean water act and 
implementing regulations at 40 CFR 122.26; 

(6)   Establishing inspection, surveillance, monitoring, and enforcement and penalty 
procedures to the maximum extent authorized under law to achieve the above-
described objectives, and to ensure compliance with this article; and 

(7)   Authorizing fees necessary to conduct inspections and monitoring of the 
stormwater system. 

(Ord. No. 13342, § 1(23-140), 11-20-2006) 
 
Sec. 70-493.  Definitions. 

(a)   The acronyms used herein are: 
TABLE INSET: 
 

  BMP    Best Management Practice    

NPDES    National Pollutant Discharge Elimination System    

MS4    Municipal Separate Storm Sewer System    

NCDENR   North Carolina Department of Environment and Natural Resources    

NOI    Notice of Intent    

SWPPP    Stormwater Pollution Prevention Plan    

USEPA    United States Environmental Protection Agency    

 
(b)   In this article, the following terms and phrases shall be defined as indicated 
unless the surrounding context indicates such definition is clearly erroneous. The 
definitions shall apply whether the term is used in the singular or in the plural, and 
whether or not the term is capitalized. 

Best management practice (BMP)  means government-approved controls, 
including both nonstructural and structural measures that are designed to reduce 
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the flow of stormwater runoff, or to reduce the amount or concentration of 
pollutants that enter stormwater and/or the drainage system. Examples of 
nonstructural BMPs include inspections for leaks and spills, general maintenance 
and good house keeping practices to prevent pollution, education, and on-site 
maintenance of a spill cleanup kit. Examples of structural BMPs are facilities such 
as a roofed shed or elevated storage area to keep precipitation or runoff from 
reaching raw material storage areas, bioretention cells, and retention and 
detention ponds.   
Clean Water Act  means the Federal Water Pollution Control Act (33 USC 1251 et 
seq.) and any subsequent amendments thereto.   
Director  , unless otherwise specified, means the director of the department of 
public works of the city or any successor department in which stormwater 
services is located, and includes any individual to whom the director delegates 
responsibilities under this article.   
Discharge  means any release, spill, leak, pumping, flow, escape, dumping, 
deposit, or disposal of any gas, liquid, semi-solid, or solid substance.   
Drainage system  means the system of natural and constructed conveyances for 
collecting and transporting stormwater, whether publicly or privately owned. It 
includes lakes, ponds, rivers, perennial and intermittent streams, connected 
wetlands, open ditches, catch basins and other inlets, pipes, sewers, drains, 
culverts, and, in addition, created stormwater management facilities that provide 
partial treatment by passive means such as wet detention ponds, detention 
basins, and stormwater wetlands. The MS4 and waters of the state within the city 
are components included within the drainage system, among other components.   
Guidelines  means the written guidelines of the stormwater services division, or 
any successor division responsible for stormwater management, approved by the 
director.   
Hazardous substance  means materials or mixtures containing materials which 
pose a physical, environmental, health or safety hazard by virtue of their 
ignitable, reactive, corrosive, highly irritating or sensitizing, carcinogenic or toxic 
properties. Hazardous substances include, but are not limited to, those 
designated pursuant to 33 USC 1321(b)(2)(A), and those listed or defined in 29 
CFR 1910.1200, 40 CFR 116, and 40 CFR 261 subpart B.   
Illicit connection  means any drain, junction, or conveyance, whether on the 
surface or subsurface, that can discharge nonstormwater discharges, such as 
sewage, process wastewater, or wash water, to the MS4 or to watercourses. Illicit 
connections include, but are not limited to, interior floor drains, whether or not 
previously allowed under the building code.   
Illicit discharge generally  means any discharge to the drainage system that is 
not composed entirely of stormwater, unless specifically allowed as an 
authorized discharge in section 70-513.   
Municipal separate storm sewer system (MS4)  means the system of 
constructed conveyances, including municipal streets, catch basins, curbs, 
gutters, pipes and ditches owned and operated by the municipality and designed 
or used for collecting and conveying stormwater, and which is not intended to be 
used to convey sewage or other wastewaters. In the city, the MS4 generally 
includes that part of the storm sewer system within street rights-of-way or on 
other city owned property.   
National Pollution Discharge Elimination System (NPDES) permit  means a 
permit that authorizes the discharge of pollutants to waters of the United States 
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issued under the clean water act 33 USC 1242 by the USEPA, or issued by the 
NCDENR under authority delegated by USEPA.   
Nonstormwater discharge  means any discharge to or pollution of the drainage 
system that is not entirely from a form of natural precipitation.   
Notice of intent  or  NOI  means the notice of intent that is required by the 
NPDES stormwater multisector general permit issued by USEPA, or the notice of 
intent required by an NPDES general permit issued by the NCDENR.   
Person  means any individual, partnership, co-partnership, LLC, firm, company, 
corporation, unincorporated association, organization, joint stock company, 
trust, estate, institution, governmental entity or any other entity that owns a 
property, conducts a business, or controls management or activities.   
Pollutant  means a substance that alters the chemical, physical, biological, 
thermal, or radiological integrity of water in a manner that may cause or 
contribute to the impairment of waters of the state based on the water quality 
classifications assigned under 15A NCAC 2B.0300. Pollutants include, but are not 
limited to: paints, varnishes, and solvents; gasoline and other petroleum fuels; 
oil and other automotive fluids; detergents; food waste, including cooking oil 
and grease; nonhazardous liquid and solid wastes and yard wastes; refuse, 
rubbish, garbage, litter, or other discarded or abandoned objects, floatables; 
insecticides, fungicides, herbicides and other pesticides; fertilizers; soot, slag, 
and ash; hazardous substances and wastes; inadequately treated sewage, animal 
wastes, fecal coliform, Escheria coli and pathogens; dissolved and particulate 
metals; hot water; wastes and residues that result from constructing a building 
or structure (including, but not limited to, sediments, slurries, and concrete 
rinsates); eroded soils, sediments and particulate matter; and noxious or 
offensive matter of any kind.   
Pollution and polluted  means containing pollutants.   
Repeat violation  means a violation occurring on the same property, or a 
violation by a person that has committed a previous violation, or by an entity in 
which a previous person who has committed a violation is part owner or in partial 
control. A violation for the purposes of determining a repeat violation includes, 
but is not limited to, violations in which the violator has been notified of the 
violation by any governmental entity, whether or not any action, remedy, or 
penalty has occurred as the result of such violation.   
Responsible  means having direct or indirect control over the occurrence of an 
action, incident, or condition. Responsibility includes the ability to control what 
occurs on property through ownership of property, or through ownership, 
control, or management of a business, organization, or other entity whose 
activities occur on property and cause in part or in whole the action, incident, or 
condition. Causation may be through deliberate action or through negligence, 
omission, or inattention.   
Stormwater  means any surface flow, runoff, and drainage consisting entirely of 
water from any form of precipitation, and resulting from such precipitation.   
Stormwater pollution prevention plan  or  SWPPP  means a government-
approved plan identifying actual or potential pollutants that could enter the 
drainage system at a site, and which describes the best management practices 
that will be employed to reduce pollutant discharges to the drainage system.   
Wastewater  means any water or other liquid, other than uncontaminated 
stormwater, discharged from a facility after use. Examples include water used for 
washing, flushing, cleaning, or in a manufacturing process.   
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Watercourse  means the open channel and open water components of the 
drainage system and includes lakes, ponds, rivers, perennial and intermittent 
streams, connected wetlands, open ditches, and stormwater management 
facilities such as wet detention ponds, detention basins, and stormwater 
wetlands.   
Waters of the state  , as defined in G.S. 143-212(6), means any stream, river, 
brook, swamp, lake, sound, tidal estuary, bay, creek, reservoir, waterway, or 
other body or accumulation of water, whether surface or underground, public or 
private, or natural or artificial, that is contained in, flows through, or borders 
upon any portion of this state, including any portion of the Atlantic Ocean over 
which the state has jurisdiction.   

(Ord. No. 13342, § 1(23-141), 11-20-2006) 
Secs. 70-494--70-510.  Reserved. 
 
DIVISION 2.  PROHIBITIONS AND REQUIREMENTS 
 
Sec. 70-511.  Illicit discharges; containment of spills and discharges; plans to prevent 
discharges. 

(a)   Prohibition.  The discharge, emission, disposal, pouring, or pumping, directly or 
indirectly, to the drainage system of any liquid, solid, gas, or other substance, other 
than stormwater, is an illicit discharge and is prohibited, except as allowed in 
section 70-513. This prohibition also includes airborne emissions where such 
emissions deposit pollutants into the drainage system.   
(b)   Containment of discharges and spills; notice.  Persons responsible for property 
where an illicit discharge or a spill that may enter the drainage system has occurred 
shall immediately take appropriate and timely action to contain the discharge or 
spill. Such person shall notify the director within one working day and comply with 
all other legally required reporting requirements.   
(c)   Plans to prevent illicit discharges.     

(1)   Where the location or manner of storage of pollutants on property may cause 
a significant illicit discharge, or where an illicit discharge has previously occurred 
on property, the director may require that a responsible person for such property: 

a.   Develop and maintain BMPs meeting guidelines; 
b.   Apply for and follow a local permit; and 
c.   Develop, submit for approval, and follow an SWPPP. 

(2)   In determining whether to impose such additional requirements the director 
shall consider: 

a.   The history of the property; 
b.   The likelihood of illicit discharges without additional measures; and 
c.   The impact of such discharges. 

(3)   A permit or plan required under this section is a regulatory requirement and 
not a penalty. 

(Ord. No. 13342, § 1(23-142), 11-20-2006) 
 
Sec. 70-512.  Illicit connections. 

(a)   Prohibition.  Construction, creation, or maintenance of an illicit connection is 
prohibited, except that maintenance during a grace period may be allowed as 
described in subsection (c) of this section.   
(b)   Examples of illicit connections.  Examples of illicit connections include, but are 
not limited to, pipes or ditches that carry process wastewater or wash water to the 
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MS4 or to watercourses, including but not limited to indoor drains whether or not 
previously allowed under the building code.   
(c)   Removal; grace period.  Illicit connections that were legal prior to passage of the 
ordinance from which this article is derived may continue to exist until June 1, 2007, 
at which point they must be removed. However, where the connection has the 
potential to discharge hazardous substances, the connection shall be removed 
immediately unless an extension is granted. The director may allow an extension of 
up to three months for removal of such illicit connection upon a showing of 
substantial hardship and minimal risk to the public from the delay.   

(Ord. No. 13342, § 1(23-143), 11-20-2006) 
 
Sec. 70-513.  Authorized nonstormwater discharges. 
The following discharges are not considered illicit discharges prohibited under this 
article: 

(1)   NPDES authorized.  Discharges specifically authorized from a property by an 
NPDES individual or general permit, a discharge waiver, or a waste discharge order, 
provided that the discharger demonstrates full compliance with all requirements of 
the permit, waiver, or order in accordance with section 70-514.   
(2)   Flushing.  Discharges of treated potable water used to flush and clean-up a 
sewage spill where sewage and flush water are collected and returned to the sanitary 
sewer system, and discharges from water line flushing that have been 
dechlorinated.   
(3)   Emergency firefighting or spill removal.  Discharges from emergency 
firefighting activities, or emergency remediation of a spill of a hazardous substances 
authorized by a federal, state, or local government on-scene coordinator, and other 
discharges specifically allowed in writing by the director as necessary to protect 
public health and safety.   
(4)   Dye testing.  Dye testing using suitable dyes, if verbal notification is given to 
the director prior to the test.   
(5)   Specific listed activities.  Certain conditionally exempt discharges listed in this 
subsection, provided they are not found to be significant contributors of pollutants. 
The director may determine in writing that any such discharge from any property is 
no longer exempt if there is evidence of significant pollution from such discharge.   

a.   Water line flushing; 
b.   Landscape irrigation; 
c.   Diverted stream flows; 
d.   Rising groundwaters; 
e.   Groundwater infiltration; 
f.   Uncontaminated pumped groundwater; 
g.   Discharges from potable water sources; 
h.   Foundation drains; 
i.   Air conditioning condensate (commercial/residential); 
j.   Irrigation waters (does not include reclaimed water as described in 15A NCAC 

2H .0200); 
k.   Springs; 
l.   Water from crawl space pumps; 
m.   Footing drains; 
n.   Lawn watering; 
o.   Residential and charity car washing; 
p.   Flows from riparian habitats and wetlands; 

H-290



City of Durham 

Stormwater Pollution Control Ordinance B-8 

q.   Dechlorinated swimming pool discharges; 
r.   Street wash water; 
s.   Discharges from flushing and cleaning stormwater conveyances with 

dechlorinated, unmodified water. 
(6)   Wetland dredging.  Dredging or filling of wetlands authorized by a state or 
federal agency pursuant to the clean water act if conducted in accordance with 
applicable requirements.   
(7)   Mitigation.  Mitigation projects approved by a state or federal agency pursuant 
to the clean water act if conducted in accordance with applicable requirements.   
(8)   Piping.  Piping of streams or stabilization of stream banks and shorelines in 
accordance with requirements of the Durham City-County Unified Development 
Ordinance and state or federal authorization and requirements pursuant to the clean 
water act.   
(9)   Farming and forestry.  Ongoing farming and forestry activities that are exempt 
from permit requirements of section 404 of the clean water act, as specified in 40 
CFR 302, conducted in accordance with applicable requirements such as the 
provisions of 15A NCAC 2B .0233 regarding riparian buffers in the Neuse River 
Basin.   

(Ord. No. 13342, § 1(23-144), 11-20-2006) 
 
Sec. 70-514.  Demonstration of compliance under NPDES permits, SWPPPs, BMPs, 
general NPDES permits, or similar authorizations. 

(a)   Required documentation, on-site record maintenance.  Properties subject to a 
plan to control discharges to the drainage system under NPDES permits, SWPPPs, 
BMPs, or local permits must demonstrate compliance. The following records shall be 
maintained on site and shall be available for inspection and copying by city 
representatives upon request.   
(1)  A copy of the NPDES permit, state or EPA-issued order, SWPPP, or notice of 

coverage, as applicable, issued for the premises, activity or operation; 
(2)  If applicable, a copy of the NPDES permit application, NOI to comply with a 

general NPDES permit, application for an sedimentation and erosion control 
permit, or similar application; 

(3)  Any monitoring plan required as a provision of a permit, SWPPP, or BMP; 
(4)  All inspection and monitoring data collected for a three-year period, or such 

shorter period as the property has been required to collect such data. 
(b)   Noncompliance.  Failure to demonstrate full compliance with a permit, SWPPP, 
BMP, or other legal authorization, and failure to obtain a permit required under 
applicable law, shall, among other things, result in a discharge being considered an 
illicit discharge under section 70-511.   

(Ord. No. 13342, § 1(23-145), 11-20-2006) 
 
Sec. 70-515.  Pollution prevention requirements for automotive activities. 

(a)   Secondary containment; spill cleanup kits.  Motor oil, antifreeze, other 
automotive fluids, and other petroleum products that are stored outdoors shall have 
secondary containment and shall be stored under a covered area. Gas stations, other 
fuel-dispensing facilities, nonresidential properties on which ten or more gallons of 
petroleum or automotive products are stored, and tow-truck operators shall 
maintain a spill clean-up kit of a type and size to meet guidelines.   
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(b)   Auto towing, maintenance, service, salvage.  Properties that are used for 
storage of towed vehicles, vehicle maintenance, vehicle service, or salvage of vehicle 
parts from vehicles shall have:   
(1)   One or more spill clean-up kits of a type and size to meet guidelines; 
(2)   Secondary containment and a covered storage area for substances covered 

under subsection (a) of this section; 
(3)   Covered bays in which all vehicle service or maintenance shall be conducted, 

except for emergency road service, glass repair, and electrical service, such as 
battery replacement; and 

(4)   Storage for vehicle parts, both new and used, so that the parts are not exposed 
to stormwater runoff or precipitation. 

(c)   Spills/leaks.  Persons responsible for property where a spill or leak of 
automotive or petroleum products has occurred shall clean up the spill or leak and 
report it in accordance with section 70-511(b).   
(d)   NPDES permit.  Demonstration under section 70-514 of compliance with a valid 
NPDES permit that specifically addresses an activity controlled under this section, 
and imposes different requirements than those stated in this section, shall be 
deemed compliance with this section.   

(Ord. No. 13342, § 1(23-146), 11-20-2006) 
 
Sec. 70-516.  Stormwater pollution prevention plans (SWPPPs) for storage of salvaged 
vehicles. 

(a)   Submission of SWPPP.  Storage of ten or more junked, salvaged, or unlicensed 
vehicles (hereafter "salvage vehicles") outside, such that they are exposed to 
precipitation, shall require an SWPPP if the facility does not possess an NPDES permit 
for such activity. The SWPPP shall be developed and submitted to the director in 
accordance with the schedule below.   
(1)   By September 1, 2007, for facilities with 30 or more salvage vehicles; or 
(2)   By February 1, 2008, for facilities with more than ten but less than 30 salvage 

vehicles. 
(b)   Content of SWPPP.  The SWPPP shall be in compliance with guidelines and shall 
prevent the discharge of used motor oil and other petroleum products, antifreeze, 
solvents, other automotive fluids, brake dust, sediment from land disturbance, and 
other pollutants. The SWPPP shall include the following and such other information 
as may be required in guidelines:   
(1)   A map showing the general location of the facility, and a separate site map, 

drawn to scale, showing location of structures, drainage features on the 
property, salvage autos, and vehicle parts and equipment cleaning areas; 

(2)   A description of storage practices, loading and unloading activities, outdoor 
process areas, activities that generate dust or particulates, and waste disposal 
practices; 

(3)   A list of significant spills or leaks of pollutants that have occurred at the site 
during the three previous years and any corrective actions taken in response; 

(4)   Methods, in accordance with guidelines, to reduce risk of stormwater pollution, 
such as secondary containment, and BMPs; and 

(5)   Monitoring schedule and method for documenting compliance with the SWPPP. 
(c)   Alternative SWPPP.  A SWPPP developed pursuant to a valid NPDES general or 
individual permit for stormwater discharge shall be deemed compliant with this 
section provided compliance is demonstrated under 70-514.   
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(d)   Maintenance of SWPPP.  The SWPPP shall be maintained on site, and shall be 
readily available for review by the city upon request.   

(Ord. No. 13342, § 1(23-147), 11-20-2006) 
 
Sec. 70-517.  Pollution prevention requirements for hazardous substances. 
Hazardous substances that are stored outdoors shall have secondary containment and 
shall be stored in a covered area. Where the volume or location of hazardous 
substances presents a risk of pollution to the drainage system, the director may 
require a person to submit an SWPPP or application for a local permit for approval, and 
to follow such SWPPP or permit. 
(Ord. No. 13342, § 1(23-148), 11-20-2006) 
 
Sec. 70-518.  Spills and releases of pollutants. 

(a)   Containment.  Persons responsible for a spill or other release of pollutants upon 
the roads, highways, or in the right-of-way shall take appropriate and timely action 
to contain and clean up the spilled material to prevent it from entering any drainage 
system. Appropriate action may include contracting with a third party that is 
licensed by the state to handle and dispose of the spilled material.   
(b)   Report.  A person responsible for a spill that is subject to G.S. 143-215.75 et 
seq. or other applicable law shall immediately report the spill to the Durham City-
County Emergency Management System ("EMS"). The Durham City-County EMS shall 
report all spills, with details as to location and nature of the spill, within one 
working day to the director.   

(Ord. No. 13342, § 1(23-149), 11-20-2006) 
Secs. 70-519--70-524.  Reserved. 
 
DIVISION 3.  INSPECTIONS 
 
Sec. 70-525.  Authority to enter, inspect, and monitor; routine inspection program. 

(a)   Right to inspect.  City representatives, upon presentation of credentials and 
other documents as may be required by law, may enter public or private properties 
at all reasonable times to inspect, investigate, or monitor activities and conditions 
subject to this article. If consent has not been given through a permit or other 
similar authorization, or a person able to give consent has not consented to entry or 
inspection, or entry is not otherwise authorized, the director shall obtain an 
administrative search warrant from a magistrate as provided under G.S. 15-27.2. 
The director shall show either that the property is subject to a routine inspection 
program and inspection under such program is due, or that probable cause exists to 
inspect.   
(b)   Inspection activities.  City representatives are authorized to do the following as 
necessary to determine compliance or noncompliance with this article:   
(1)   Observe, inspect, measure, sample, test, and monitor; 
(2)   Place devices to remain on site for runoff or discharge sampling, monitoring, 

flow measuring, or metering; 
(3)   Inspect, copy, or examine any records, reports, plans, test results or other 

information; and 
(4)   Photograph or video record property conditions, activities, potential causes of 

pollution, and potential violations. 
(c)   Confidential information.  City representatives shall treat as confidential 
information the composition of materials and substances documented during an 
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investigation if a claim is timely made and substantiated that such substances are 
trade secrets.   
(d)   Obstruction.  No person shall obstruct, hamper, or interfere with a city 
representative carrying out official duties. Upon presentation of credentials by city 
inspectors, necessary arrangements shall be made to allow immediate access onto 
premises or into an area protected by security measures. Any obstruction to the safe 
and easy access to property, a facility or enclosure on property, or to monitoring 
devices shall immediately be removed. Unreasonable delays in providing safe and 
reasonable access or removing obstructions shall be a violation of this article.   
(e)   Routine inspection program.  The director may establish, though guidelines, a 
routine inspection program for properties, businesses, or other activities in order to 
gather information regarding stormwater, pollution of the drainage system, and 
compliance with this article. The inspection cycles for categories of properties, 
businesses, or activities may differ depending on location, proximity to particular 
streams or other waters of the state, prior history, type of business or activity 
conducted on site, size of facility, nature of substances on site, or other parameters 
related to the objectives of this article.   

(Ord. No. 13342, § 1(23-150), 11-20-2006) 
Secs. 70-526--70-530.  Reserved. 
 
DIVISION 4.  DRAINAGE SYSTEM MAINTENANCE; CONSTRUCTION PERMITS 
 
Sec. 70-531.  Maintaining drainage systems; permitted alterations. 

(a)   Maintaining clear drainage system.  All persons shall keep and maintain the 
drainage system, both surface and underground, located on their property free from 
obstructions, trash, and debris.   
(b)   Obstructing drainage system.  No person shall deposit, or allow or cause to be 
deposited, into any part of the drainage system, including, but not limited to, street 
gutters, catchbasins, ditches, pipes, and streams, any material or substance that will 
cause or contribute to blockage or reduced discharge of the drainage system, or that 
will damage the drainage system. This includes, but is not limited to, refuse, 
rubbish, construction waste, leaves, landscaping debris, garbage, and dirt and 
sediment.   
(c)   Upset.  The prohibition above shall not apply to NPDES-authorized discharges 
of sediment that result from an upset as defined in the applicable NPDES permit.   
(d)   Permitted activities.  The provisions above do not prohibit the construction, 
reconstruction or alteration of drainage systems and BMPs that comply with city 
design standards and sound engineering practices where construction is in 
accordance with section 70-533, or the applicable sedimentation and erosion 
control program, and where the work employs adequate sediment and erosion 
control practices.   

(Ord. No. 13342, § 1(23-151), 11-20-2006) 
 
Sec. 70-532.  Obstructing the free flow of water. 
No person shall construct, install or maintain any stormwater or drainage system in 
such a manner as to obstruct or impede the free flow of water. This section does not 
apply to the construction, reconstruction or alteration of drainage systems and BMPs in 
compliance with city design standards and sound engineering practices and for which a 
permit or other approval has been secured from the city's stormwater services division. 
(Ord. No. 13342, § 1(23-152), 11-20-2006) 
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Sec. 70-533.  Permit requirements for construction; fees. 

(a)   Approvals for BMPs, construction connecting to MS4.  All construction of, or 
nonroutine maintenance work on a BMP, or other drainage feature that is intended 
to prevent pollutants from entering the drainage system, or a natural or constructed 
portion of the drainage system that directly connects to the MS4 or to the waters of 
the state shall require a permit or other approval from the city.   
(b)   Guidelines.     
(1)   Guidelines may require that: 

a.   Permits or approvals be obtained for other work on the drainage system; 
b.   Certain work is exempt from permitting or approvals, based on: 
1.   The nature of the activity; 
2.   The size of the infrastructure; 
3.   Other permits that are in place; and 
4.   Other criteria relevant to drainage system impacts; and 
c.   Mandated practices for work on the drainage system be followed in lieu of 

obtaining a permit or approval. 
(2)   Guidelines may also specify the information required to be submitted for a 

permit or approval, or for a determination that a permit or approval is not 
required. 

(c)   Fees.  The city shall establish appropriate fees to recover the costs of review of 
applications and issuance of permits and approvals authorized in this division, and 
for the monitoring of BMPs and other drainage features that discharge directly or 
indirectly to the MS4. The city may also require security instruments or other 
financial guarantees, or payment into a fund in lieu of such guarantees, to ensure 
the continuous upkeep and/or reconstruction of city-required BMPs or other 
pollution prevention features.   

(Ord. No. 13342, § 1(23-153), 11-20-2006) 
Secs. 70-534--70-537.  Reserved. 
 
DIVISION 5.  ADMINISTRATION AND ENFORCEMENT 
 
Sec. 70-538.  Administration and enforcement of article and stormwater program. 
The director is authorized to administer and enforce the provisions of this article and 
other regulations of the city concerning the stormwater system unless a contrary 
intention is expressed in such other regulations. Among other things, the director shall 
have the authority to issue guidelines to implement this article, and to establish fees, 
as authorized by the city council, in the adopted budget or otherwise, to implement 
the stormwater activities authorized in this article and in other sections of this Code. 
The director is also authorized to remediate any violations, to alter any previously 
issued remedies, and, except as limited below, to settle any case or controversy arising 
under this article, including, but not limited to, those subject to administrative 
remedies. In the event of judicial action that has been filed on behalf of or against the 
city regarding this article or the city's stormwater program, any settlement shall be 
approved by the city manager or city council, as applicable, consistent with the city 
manager's delegated settlement authority. 
(Ord. No. 13342, § 1(23-154), 11-20-2006) 
 
Sec. 70-539.  Declaration of violation; remedies. 
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(a)   Violation.  Failure to comply with the provisions of this article or the guidelines, 
conditions, plans, permits, approvals, or other similar authorizations issued 
pursuant to this article is a violation of this article, unlawful, and subject to all 
remedies authorized under law, including, but not limited to, those described in this 
division.   
(b)   Separate offense.  Each day of a violation may be considered a separate 
violation or offense.   
(c)   Persons responsible.  All persons considered under the definitions of this article 
to be responsible for a violation shall be considered violators. Violators include, but 
are not limited to, owners of property where a violation occurs; persons in the 
design or construction field who have created, directed, or assisted in the design or 
construction of an improvement or feature in violation of the requirements of this 
article; and persons who have control over the use or maintenance of property or 
the activities occurring on property where a violation has occurred. Multiple 
violations may be charged against multiple individuals or entities for an action that 
violates this article.   
(d)   Remedies not limited.  The remedies provided herein, whether civil, criminal, or 
administrative, are not exclusive; may be exercised singly, simultaneously, or 
cumulatively; may be combined with any other remedies authorized under the law; 
and may be exercised in any order.   
(e)   Public nuisance.  A violation that results in observable or detectable negative 
impacts to the drainage system or to the public health or safety is a public nuisance 
and subject to all remedies for a nuisance available in law and equity.   

(Ord. No. 13342, § 1(23-155), 11-20-2006) 
 
Sec. 70-540.  Remedies and penalties. 
Remedies available for enforcement of this article, and penalties for its violation, 
include, but are not limited to, those described in the following subsections. Pursuit of 
certain remedies and penalties requires compliance with the procedures specified in 
section 70-541. 

(1)   Administrative remedies.     
a.   Show cause meeting.  The director may have a meeting with the violator prior 

to taking any enforcement action under this article. The violator shall receive 
notice of such meeting consistent with procedures in section 70-541, and shall 
have an opportunity to be heard.   

b.   Consent orders.  The director may enter into consent orders, assurances of 
voluntary compliance, or other similar agreements with a violator. Such 
agreements shall include, but not be limited to, specific action to be taken by 
the violator to correct the violation within the time period established in the 
order. A consent order may also include a mitigation project undertaken to 
improve environmental quality of the drainage system in the event that the 
director and the violator agree on such project as an additional compliance 
measure to generally remediate the impacts of a violation.   

c.   Administrative orders.  The director may direct a violator to comply with this 
article through an administrative order which sets forth specific actions that 
must be taken and a timetable for taking them.   

d.   Mandatory security for compliance.  The director may require a violator to post 
a bond or provide other financial security of a type, form, and amount as 
specified in the discretion of the director, to assure performance of any actions 
required to bring a property into compliance with this article.   
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e.   Termination of utility service.  Where it appears that the continuation of water 
and/or sewer service may contribute to a violation of this article, as, for 
example, an illicit connection, utility service may be terminated.   

f.   Costs added to utility bill.  The costs of any action taken by the city to 
investigate and remediate a violation of this article may be added to the 
violator's utility bill, and, if unpaid, may result in termination of utility service as 
otherwise provided in this Code.   

g.   Termination of access.  Any property on which illicit discharges to the MS4 
have occurred may have their access to the MS4 terminated if such termination 
would contribute to the likelihood that the illicit discharge would be reduced or 
abated.   

h.   Withholding of inspections, permits, certificate of occupancy or other 
approvals.  Building inspections; permits for development or other 
improvements; requests for plan approval for zoning, subdivision, other 
development or construction; and certificates of occupancy may be withheld or 
conditioned upon compliance with this article until a violator with ownership or 
management of the property for which permits or approvals are sought has fully 
complied with this article and all actions taken pursuant to this article.   

(2)   Civil penalties.     
a.   Assessment of penalty.  The director may assess civil penalties for violations of 

this article after providing the violator notice and opportunity to respond 
described in the procedures set forth in section 70-541. Such penalty, if unpaid 
within 30 days of notice to the violator that payment is due, may be collected 
through a civil action in the nature of debt as described in subsection (3) of this 
section. The director shall apply the standards and criteria set forth in 
subsections (2)b through (2)d of this section in determining the amount of the 
penalty.   

b.   Penalty amounts for properties used for nonresidential purposes.  A maximum 
base penalty of up to $10,000.00 per violation may be assessed for violations 
occurring on properties used, in whole or in part, for nonresidential purposes or 
containing nonresidential uses, subject to the following limitations and 
additions:   
1.   An additional $10.00 per gallon may be added to the base amount for an 

illicit discharge to the drainage system that exceeds 1,000 gallons; 
2.   An additional 25 percent may be added to the base amount for repeat 

violations; and 
3.   First-time violations on property, or by a person, shall be limited to 

$2,000.00 per violation unless the property or person is an industrial activity 
subject to NPDES requirements. 

c.   Penalty amounts for properties used for residential purposes.  A maximum 
base penalty of up to $500.00 per violation may be assessed for violations 
occurring on properties used entirely for residential purposes, subject to the 
following limitations and additions:   
1.   Penalties for blockages of the drainage system shall be limited to $100.00 

per violation, except for multifamily residential properties, or when the 
blockage causes off-site impacts. 

2.   The maximum base penalty may be doubled for repeat violations. 
d.   Criteria for assessing penalty.  In determining the amount of the penalty, the 

director shall consider the following factors in addition to any factors set forth 
in guidelines:   
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1.   The degree and extent of harm to the environment, the public health, public 
property, and private property; 

2.   The duration and gravity of the violation; 
3.   The effect on ground or surface water quality or on air quality or on flood 

hazard; 
4.   The cost of rectifying the damage; 
5.   The amount of money saved by noncompliance; 
6.   Knowledge of the requirements by the violator, and/or reasonable 

opportunity or obligation to obtain such knowledge; 
7.   Whether the violation was willful; 
8.   Actions taken by the violator to prevent or remediate the impacts; 
9.   Whether the violation is a repeat violation; and 
10.   The costs of enforcement to the city. 

(3)   Judicial actions.     
a.   Injunction, abatement.  The director may institute an action in a court of 

competent jurisdiction for a mandatory or prohibitory injunction and/or an 
order of abatement or other equitable remedy that requires, among other 
things, that action be taken on property to correct a violation. A violator who 
fails to comply may be cited for contempt, and the city may execute the order 
under G.S. 160A-175(e). A violator may also be subject to remedies available for 
a nuisance under G.S. 160A-193 or other law. Costs of prosecution and/or 
correction and of remediation of the violation may be assessed as a lien on the 
property upon which the violation has occurred, and collected as unpaid taxes, 
as provided by law.   

b.   Criminal prosecution and penalties.  Violation of this article shall be a 
misdemeanor and is subject to the maximum fine permitted under state 
statutes. Each day of the violation shall be a separate offense and may be 
punished by imposition of the maximum fine.   

c.   Collection of civil penalties.  Action may be instituted against the violator to 
recover any civil penalty that has not been paid within 30 days of the date the 
violator receives notice of the penalty.   

(Ord. No. 13342, § 1(23-156), 11-20-2006) 
 
Sec. 70-541.  Procedures for notifying violator and meeting with director. 

(a)   Content of notice.     
(1) Except in emergencies, as described hereafter, upon determining that a 

violation has occurred, the director shall provide to each violator against whom 
remedial action or penalties may be pursued, written notice that describes: 

a.   The location of the property and the nature of the violation; 
b.   A general description of the remedies and penalties that may be incurred if 

the violation is not corrected; 
c.   The action needed to correct the violation; 
d.   The time period during which corrective actions must occur; 
e.   How to provide explanatory or additional information and a contact person 

with whom the violation can be discussed; 
f.   How to request a meeting with the director available for certain violations as 

described below; and 
g.   The deadline for providing information or requesting a meeting. 
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(2) Only one such notice shall be required to each violator, regardless of the 
number of remedies or penalties that are pursued or the timing of their 
institution. 

(b)   Service.  The notice shall be placed in an envelope bearing the name of the 
violator and, in addition, any names of individuals upon whom service is intended. 
Delivery shall be by one or more of the following methods, as appropriate:   

(1)   Certified or registered mail, return receipt requested; 
(2)   Hand delivery to the individual, if the violator is an individual; 
(3)   Hand delivery to an adult at the business or institutional address of the 

violator if the violator is an entity; 
(4)   Any means authorized for the service of documents by Rule 4 of the North 

Carolina Rules of Civil Procedure; or 
(5)   First class mail addressed to the violator, if notice of the violation is also 

posted at the violator's residence or place of business, as may be appropriate. 
(c)   Delay in imposing certain remedies/penalties.  Except in emergencies, as 
described hereafter, utility service shall not be terminated under section 70-
540(1)e., civil penalties shall not be assessed, and judicial action shall not be 
initiated prior to the expiration of the time period allowed for the violator to correct 
the violation. The director may extend the times allowed in the written notice for 
correction of the violation. The extension must be in writing.   
(d)   Meeting.  If the violator makes a timely request for a meeting with the director, 
during the time period set forth in the notice provided under subsection (a) of this 
section, such meeting shall be scheduled at a time determined in the discretion of 
the director prior to terminating utility service under section 70-540(1)e., imposing 
a civil penalty, or initiating judicial action. The violator shall have the opportunity to 
present any information relevant to the violation or proposed remedy or penalty at 
the meeting, in writing or orally.   
(e)   Additional written notice of termination of utility service or imposition of civil 
penalties.   

(1)   Except in emergencies as described hereafter, when the director determines 
to terminate utility service under section 70-540(1)e., or assess a civil penalty, 
additional written notice of such proposed action shall be given to the violator. 
The notice shall contain: 

a.   Copy of the notice initially given under subsection (a) of this section; and 
b.   The director's written determination regarding the termination of utility 

service and/or civil penalties to be assessed and the reasons for such action. 
(2)   Service on the violator shall be as provided in subsection (a) of this section. 
(3)   A right to appeal prior to termination of utility services may be available as 

further provided in the utility payment provisions of this chapter. 
(Ord. No. 13342, § 1(23-157), 11-20-2006) 
 
Sec. 70-542.  Emergencies. 
If delay in correcting a violation would seriously threaten the effective enforcement of 
this article or pose an immediate danger to the public health, safety, or welfare, or to 
the waters of the state, then the director may order the immediate cessation of the 
violation without utilizing the procedures described in section 70-541. Any person 
ordered to cease such violation or to remedy such violation shall do so immediately. 
The director may seek immediate enforcement through any remedy or penalty 
authorized in this article or other applicable law. 
(Ord. No. 13342, § 1(23-158), 11-20-2006) 
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Secs. 70-543--70-551.  Reserved.
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Article 8 of the UDO presented on the following pages may also be accessed 
using the following link:  www.durhamnc.gov/udo/. 
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ARTICLE 8 ENVIRONMENTAL PROTECTION 
Sec. 8.1 Purpose 

Durham County is endowed with an abundance of natural resources, including land, 
forests, streams and rivers, lakes, wildlife and natural beauty. Inappropriate 
development threatens the quality of the natural resources that make it a special place 
to live and work. Durham's governing bodies recognize that establishing standards for 
the protection of Durham County's natural resources represents prudent stewardship 
of the land and good business. The multiple purposes of natural resource protection 
standards are:  

1. To preserve and enhance the quality of the water in rivers, streams, ponds and 
lakes that flow into and out of Durham County;  

2. To minimize future flooding problems by restricting development in flood prone 
areas;  

3. To preserve the water carrying capacity of watercourses and the natural water 
storage capacity of the floodplain;  

4. To protect land and watercourses from pollutants, sedimentation and erosion;  
5. To retain open spaces in order to protect their environmentally-sensitive 

character;  
6. To protect and conserve significant natural resources from degradation due to 

inappropriate development. Such natural resources include Inventory Sites, 
wildlife and plant life habitats, wetland areas and riparian areas;  

7. To minimize the impact of development by controlling the location, intensity, 
pattern and design of development and construction activities;  

8. To enhance the aesthetic appearance of Durham as a means of improving 
quality of life and attracting new businesses and residents;  

9. To improve air quality by reducing the heat island effect; and 
10. To protect environmentally sensitive lands while recognizing the legitimate 

expectations of property owners and Durham's economic development goals.  

Sec. 8.2 Exemptions from Environmental Protection Standards 
8.2.1 Water Supply Reservoirs 

Public water supply reservoirs and associated facilities shall be exempt from the 
requirements of this Article unless explicitly acknowledged within any section. 

Sec. 8.3 Tree Protection and Tree Coverage 
8.3.1 Tree Coverage Standards 

1. Purpose  
The primary purpose of the tree coverage standards is the preservation and 
maintenance of undisturbed tree cover and the provision of replacement tree 
cover on development sites in the Suburban Tier. Tree coverage serves to 
reduce glare, noise, air pollution, and soil erosion; to moderate temperatures; to 
reduce stormwater runoff; to preserve remnants of Durham's native ecology; to 
provide habitat for native plants and wildlife; to provide a healthy living 
environment; and to make Durham County a more attractive place to live.  

2. Applicability  
1. Tree coverage standards shall only be applied in the Suburban Tier.  
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2. Developments in the RR and RS-20 Districts shall be exempt from tree 
coverage requirements provided enforceable assurances are provided 
that no mass grading will be utilized during the development process.  

3. Tree Coverage  
1. New development other than additions to existing single-family detached 

houses shall include tree coverage areas on a portion of the development 
tract.  

2. Additions to development existing as of the effective date of this 
Ordinance shall provide tree coverage as a percentage of the area 
proposed for disturbance.  

3. Locations  
1. Tree coverage areas in new subdivisions shall be located in 

common open space or buffers required by other provisions of this 
Ordinance, except that new subdivisions without the buffers that 
make payment in lieu of required open space under Section 7.2.2, 
Required Open Space, may locate tree coverage areas on private 
lots or as otherwise specified as below.  

2. Any forested land in the floodway, non-encroachment area, 
floodway fringe, non-encroachment area fringe, or Area of Shallow 
Flooding (Zone AO) (unless proposed to be filled or developed in 
accordance with Sec. 8.4.4, Development in Special Flood Hazard 
Areas and Future Conditions Flood Hazard Areas), preserved 
wetlands and wetland buffers, steep slope areas, stream buffers, 
Durham Natural Inventory Sites, Major Transportation Corridor 
(MTC) buffers, and any portion of the tract left undisturbed in 
order to create required perimeter buffers that satisfies the 
minimum size requirements established in Sec. 8.3.1D , Preserved 
Tree Coverage, or Sec. 8.3.1E, Replacement Tree Coverage, below 
may be used as tree cover.  

4. Tree coverage standards may be met either by preserving existing trees 
on the site, by planting replacement trees, or a combination of both. The 
percentage of a tract which shall have tree coverage is as indicated in the 
table below. The total tree coverage area shown reflects the addition of 
replacement tree coverage area to the preserved tree coverage area 
shown.  

Residential Development 
Preserved Tree 
Coverage Area (%)    

Total Tree Coverage
Area Required (%)  

20 20 

At least 15 but less than 20 23 

At least 10 but less than 15 24 

Less than 10 25 

Nonresidential Developments  
Preserved Tree  
Coverage Area (%)  

Total Tree Coverage 
Area Required (%)  

10 10 

At least 8 but less than 10 13 

At least 6 but less than 8 14 
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Less than 6 15 

5. For the purposes of calculating tree coverage requirements, the water 
surface area of ponds, lakes and other water bodies (excluding 
stormwater control structures) shall be excluded from the total land area 
of the development tract.  

6. Tree preservation and tree replacement areas shall be shown on all 
preliminary plats, final plats, site plans and development plans in order to 
clearly assign tree replacement responsibility to future owners. Tree 
preservation and tree replacement areas on any individual lot shall be 
clearly shown on all plot plans for the lot.  

7. Property owners shall be responsible for protecting and preserving tree 
preservation and tree replacement areas during and after the 
development process in accordance with standard horticultural practice 
and Sec. 8.3.2, Protection of Existing Vegetation.  

4. Preserved Tree Coverage  
Areas proposed as tree preservation shall meet the following requirements to 
satisfy the tree coverage standards in Sec. 8.3.1, Tree Coverage an Protection 
Standards:  

1. The provisions of Sec. 8.3.2, Protection of Existing Vegetation, shall be 
fulfilled.  

2. Tree preservation areas shall be located in the areas listed in Sec. 8.3.1, 
Tree Coverage Standards, above. Additional tree preservation areas may 
be located outside of these areas, in which case they shall be located in 
order to preserve specimen trees and to preserve clusters of trees that 
add to the aesthetic quality of the development as viewed from the public 
right-of-way.  

3. Clusters of Trees  
1. The tree coverage area for a cluster of trees shall be determined by 

the exterior boundary of the total root protection zones for all of 
the trees in the cluster.  

2. For parcels greater than one acre, no tree preservation area for a 
cluster of trees may be counted toward meeting the tree coverage 
standard unless it includes a minimum of 1,000 square feet (or 
such smaller area as required by paragraph 8.3.1C.4 above) and 
has no individual dimension of less than 25 feet.  

3. For parcels one acre or less, no single tree preservation area for a 
cluster of trees may be counted toward meeting the tree coverage 
standard unless it includes a minimum of 500 square feet (or such 
smaller area as required by paragraph 8.3.1C.4 above) and has no 
individual dimension less than 15 feet.  

4. At least 75% of the tree coverage included within any tree 
preservation area shall be composed of trees with at least a two 
inch dbh as determined through use of landscape sampling 
pursuant to Sec. 9.3.3, Sampling.  

5. At least 75% of the root protection zone for a cluster of trees shall 
be located on the subject site for it to be considered a protected 
cluster.  

4. Individual Trees  
The tree coverage area for an individual tree shall be determined by the 
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tree's root protection zone. At least 75% of the root protection zone for a 
tree shall be located on the subject site in order for that tree to count as 
preserved. Individual trees may be counted toward tree coverage credit 
provided that the tree's diameter is at least ten inches dbh or greater. 
Where specimen trees of 18 inches dbh or greater are preserved outside 
of other required buffers, tree coverage credit shall be granted at one and 
one-half times the size of the root protection zone.  

5. Construction in Preserved Tree Coverage Area  
1. Preserved tree coverage areas shall not be used for active 

recreational purposes, except for walking paths and foot trails 
constructed with minimal disturbance of tree roots and existing 
vegetation provided a registered arborist has certified that the 
construction of the trail has been designed to minimize impact to 
the existing trees. No tree over 10 inches dbh shall be removed for 
the construction of trails.  

2. All buildings shall be set back at least 10 feet from the edge of any 
preserved tree coverage area.  

3. Utility lines and drainage channels shall be minimized within the 
root protection zones of trees to be saved. Preferably, such 
facilities should be located adjacent to driveways and in groupings 
as allowed by sound engineering practices.  

5. Replacement  
Tree Coverage Areas proposed as tree replacement shall meet the following 
requirements to satisfy the standards found in Sec. 8.3.1C, Tree Coverage:  

1. For parcels greater than one acre, no tree replacement area may be 
counted toward meeting the tree coverage standard unless it includes a 
minimum of 1,000 square feet (or such smaller area as required by 
paragraph. 8.3.1C.4 above) and has no individual dimension of less than 
25 feet.  

2. For parcels one acre or less, no tree replacement area may be counted 
toward meeting the tree coverage standard unless it includes a minimum 
of 500 square feet (or such smaller area as required by paragraph 
8.3.1C.4 above) and has no individual dimension less than 15 feet.  

3. When replacement trees are provided in order to satisfy the requirements 
of Sec. 8.3.1C, Tree Coverage, coverage credit shall be accrued in 
accordance with the following table with credit calculated based on the 
required planting area for the proposed trees up to a maximum credit for 
any single tree of 275 square feet. In meeting this standard, at least 50% 
of replacement trees shall be two and one-half inches dbh or greater. A 
minimum of 50% of replacement trees shall be large, maturing, hardwood 
species native to Durham County.  

Hardwood 
Caliper 
(inches)   

Non-
Hardwood 
Height (feet)
  

Credit 
(square feet) 
  

4 18 or over 275 

3-1/2 16 to 18 250 

3 14 to 16 225 

2-1/2 12 to14 200 
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2 10 to12 175 

1-1/2 8 to 10 150 

1 7 to 8 100 
Less than 1 Less than 7 No credit 

4. Where evidence can be provided that a development tract is entirely in 
agriculture (other than forestry) and has been continuously maintained in 
such use since January 1, 1980, the tree coverage standard indicated in 
Sec. Sec. 8.3.1C, Tree Coverage, may be reduced by 33% and the 
replacement tree requirement may be entirely met with trees of any size 
greater than two inches in caliper with tree coverage credit granted in 
accordance with the table above. Such tree coverage requirement 
reductions shall not apply to nonresidential development.  

EXAMPLE: 10 trees at 2-1/2-inch caliper requires 2,000 square feet of 
planting area, and provides 2,000 square feet of replacement tree credits.  

5. Areas designated as replacement tree coverage shall be subject to the 
use limitations imposed on preserved tree coverage in Sec. 8.3.1D.5, 
Construction in Preserved Tree Coverage Areas, except that stormwater 
control measures designed as bioretention facilities shall be allowed.  

6. Replacement trees shall be planted before any Certificate of Compliance 
is issued, unless the planting has been deferred to an appropriate season 
in accordance with the requirements of Sec. 9.11.2, Extensions for All 
Other Development.  

8.3.2 Protection of Existing Vegetation 

Any trees preserved on a development tract in order to meet Ordinance 
requirements or otherwise indicated to be preserved shall meet the following 
protection standards.  

1. Protection measures to be used during grading and construction shall be 
specified on all grading, site, and erosion control plans with details of the tree 
protection fence(s) and its location shown on site plans and erosion control 
plans.  

2. Root protection zones shall be established around all trees to be preserved. The 
root protection zone shall either be a six-foot radius around the tree or a one 
foot radius for every inch of tree dbh, whichever is greater.  

3. A tree protection fence constructed of a material resistant to degradation by 
sun, wind, and moisture for the duration of the construction, shall be installed 
at the same time as the erosion control measures, and shall remain in place 
until all construction is complete. Such fencing shall be mounted on metal posts 
placed no further than ten feet apart. Silt fencing shall not serve as tree 
protection fencing except in unusual circumstances, such as when topography 
limits the area available for installation of both tree protection fencing and 
erosion control measures.  

4. At the start of grading involving the lowering of the existing grade around a tree 
or stripping of topsoil, a clean, sharp, vertical cut shall be made at the edge of 
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the tree save area at the same time as other erosion control measures are 
installed. Tree protection fencing shall be installed on the side of this cut 
farthest away from the tree trunk. This procedure shall be incorporated as a 
note on the grading and erosion control plans.  

5. No storage of materials, dumping of waste materials, fill, or parking of 
equipment shall be allowed within the root protection zone, and no trespassing 
shall be allowed within the boundary of the root protection zone, and shall be 
so noted on the grading and erosion control plans and posted at each end of 
the tree protection fence with perimeter signs spaced a maximum of 100 feet 
on center thereafter. Each sign shall read "no trespassing/tree protection area" 
and "prohibido entrar/zona protectora para los arboles".  

8.3.3 Tree Survey  

1. Purpose  
The primary purpose of the tree survey requirements is to provide better 
information about the presence and location of significant trees on sites 
proposed for development. This information is needed before plans for 
development are so far advanced that it is unreasonable and impractical to 
modify the plans to protect the trees identified on the tree survey. Knowing the 
location and size of specimen trees helps the staff and governing body evaluate 
possible modifications to the proposed plans to preserve significant trees and 
improve the appearance of proposed development.  

2. General Tree Survey  
For a development plan showing building envelopes rather than building 
footprints, a generalized survey describing existing forest stands, indicating the 
range of species and approximate size of trees on the tract, shall be provided.  

3. Specimen Tree Survey  
1. A specimen tree survey shall be required for any development plan 

showing specific building footprints, site plan, or preliminary plat.  
2. The specimen tree survey shall show the general location, species and 

size of any specimen tree, which shall be defined as all trees other than 
trees of the Pinus genus greater than 18 inches dbh. specimen tree of the 
Pinus genus shall only be considered significant and required to be 
shown on tree surveys in the Rural Tier.  

3. A specimen tree survey shall not be required for land in the floodway, 
non-encroachment area, floodway fringe, non-encroachment area fringe, 
or Area of Shallow Flooding (Zone AO) (unless proposed to be filled or 
developed in accordance with Sec. 8.4.4, Development in Special Flood 
Hazard Area and Future Conditions Flood Hazard Areas), preserved 
wetlands and wetland buffers, steep slope areas, stream buffers, Major 
Transportation Corridor (MTC) buffers, and, if preserved, Durham Natural 
Inventory Sites.  

4. Land Disturbance Tree Survey  
1. A land disturbance tree survey shall be required for any site plan, 

preliminary plat, grading plan, or erosion control plan.  
2. The land disturbance tree survey shall show the location, species, size 

and root protection zone of any tree greater than 10 inches dbh that is 
within a tree protected area and within 30 feet of any area proposed for 
disturbance. For the purpose of this paragraph, a tree protected area 
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shall include any floodplain, steep slope area, stream buffers, required 
landscape buffers, tree coverage areas, Inventory sites, or wetlands. In a 
conservation subdivision under Sec. 6.2.4, Conservation Subdivision, a 
protected area shall also include any other primary or secondary 
conservation area.  

8.3.4 Clear-Cutting 

1. Standard  
Properties shall not be clear-cut during the conduct of forestry activities. To 
maintain the visual character of the site from adjoining properties and right-of-
way, a vegetated perimeter buffer shall be maintained while tree harvesting for 
forestry occurs. A 32-foot wide buffer of naturally existing vegetation shall be 
maintained along all boundaries of the property being forested that adjoin other 
properties. Along public rights-of-way, a 50-foot buffer of naturally existing 
vegetation shall be maintained, exclusive of areas required for access to the 
site.  

2. Penalties  
1. City  

Site plans proposing development of properties that failed to maintain 
such a buffer during forestry activities shall be denied for a period of five 
years from the date of clearing.  

2. County  
Site plans proposing development of properties that failed to maintain 
such a buffer during forestry activities shall be denied for a period of 
three years from the date of clearing.  

Sec. 8.4 Floodplain and Flood Damage Protection Standards 
8.4.1 Purpose 

The primary purpose of the floodplain and flood damage protection standards is to 
preserve and maintain the natural floodplain in an undisturbed vegetated state in order 
to maintain flood storage capacity, control stormwater, improve water quality and 
conserve plant and wildlife habitat. Additionally, these standards serve to promote 
public health, safety, and general welfare and to minimize public and private losses 
due to flood conditions within flood prone areas.  

In addition, this section serves to facilitate implementation of the Federal Flood 
Insurance Program and to minimize the possibility that new construction will sustain 
damage from flooding by:  

1. Restricting or prohibiting uses that are dangerous to health, safety and property 
due to water or erosion hazards, or which result in damaging increases in 
erosion or in flood heights or velocities;  

2. Requiring that uses vulnerable to floods, including facilities which serve such 
uses, be protected against flood damage at the time of initial construction;  

3. Controlling the alteration of natural floodplains, stream channels, and natural 
protective barriers, which are involved in the accommodation of floodwaters;  
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4. Controlling filling, grading, dredging, or other development that may increase 
erosion or flood damage;  

5. Preventing or regulating the construction of flood barriers that unnaturally 
divert flood waters or that may increase flood hazards to other lands;  

6. Minimizing damage to public facilities and utilities such as water and gas mains, 
electric, telephone and sewer lines, and streets and bridges located in areas of 
special flood hazard; and  

7. Ensuring that property owners and potential property owners are notified that 
property is a Special Flood Hazard Area or Future Conditions Flood Hazard Area.  

Commentary: Losses in floodprone areas are the result of the cumulative 
effects of obstructions, removal of vegetative cover, and construction 
practices that cause an increase in flood heights and velocities. Increased 
flood heights and velocities create a greater threat to land uses and 
structures that are inadequately elevated, floodproofed, or are otherwise 
unprotected from flood damage. Occupancy in flood prone areas by uses 
vulnerable to floods or other hazards can result in loss of life, property, 
health and safety hazards, disruption of commerce and governmental 
services, extraordinary public expenditures of flood protection and relief, 
and impairment of the tax base, all of which adversely affect the public 
health, safety, and general welfare. 

The degree of flood protection required by this ordinance is considered 
reasonable for regulatory purposes and is based on scientific and 
engineering consideration. Larger floods can and will occur. Actual flood 
heights may be increased by man-made or natural causes. This ordinance 
does not imply that land outside the Special Flood Hazard Areas and 
Future Conditions Flood Hazard Areas or uses permitted within such areas 
will be free from flooding or flood damages. This ordinance shall not 
create liability on the part of Durham City or County or by any officer or 
employee thereof for any flood damages that result from reliance on this 
ordinance or any administrative decision lawfully made hereunder. 

 
8.4.2 Applicability 

This section shall apply to all Special Flood Hazard Areas and Future Conditions Flood 
Hazard Areas within the City and County of Durham as identified by the Federal 
Emergency Management Agency (FEMA) or produced under the Cooperating Technical 
State (CTS) agreement between the State of North Carolina and FEMA in its Flood 
Hazard Boundary Map (FHBM) or Flood Insurance Study (FIS) and its accompanying 
flood maps, such as the Flood Insurance Rate Map(s) (FIRM) and/or the Flood Boundary 
Floodway Map(s) (FBFM), for Durham County dated May 2, 2006; February 2, 2007; 
April 16, 2007; June 4, 2007; August 2, 2007; or May 16, 2008, are adopted by 
reference and declared to be a part of this ordinance. Also adopted by reference and 
declared to be a part of this ordinance are associated Physical Map Revisions and 
Letters of Map Change issued by FEMA as of May 16, 2008. The Special Flood Hazard 
Areas and Future Conditions Flood Hazard Areas also include those defined through 
standard engineering analysis for private developments or by governmental agencies, 
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but which have not yet been incorporated in the FIRM. This includes, but is not limited 
to, detailed flood data:  

1. generated as a requirement of Sec. 3.22.2.B (11 & 12), Duties and 
Responsibilities;  

2. preliminary FIRMs where more stringent than the effective FIRM; or  
3. post-disaster Flood Recovery Maps.  

8.4.3 Standards 

1. General  
In all Special Flood Hazard Areas and Future Conditions Flood Hazard Areas the 
following provisions are required:  

1. All new construction and substantial improvements shall be anchored to 
prevent flotation, collapse, or lateral movement of the structure;  

2. All new construction and substantial improvements shall be constructed 
with materials and utility equipment resistant to flood damage;  

3. All new construction or substantial improvements shall be constructed by 
methods and practices that minimize flood damages;  

4. Electrical, heating, ventilation, plumbing, air conditioning equipment, and 
other service facilities shall be designed and/or located so as to prevent 
water from entering or accumulating within the components during 
conditions of flooding. These include but are not limited to HVAC 
equipment, water softener units, bath/kitchen fixtures, ductwork, electric 
meter panels/boxes, utility/cable boxes, appliances (i.e., washers, dryers, 
refrigerator, etc.), hot water heaters, electric outlets/switches;  

5. All new and replacement water supply systems shall be designed to 
minimize or eliminate infiltration of flood waters into the system;  

6. New and replacement sanitary sewage systems shall be designed to 
minimize or eliminate infiltration of flood waters into the systems and 
discharges from the systems into flood waters;  

7. On-site waste disposal systems shall be located and constructed to avoid 
impairment to them or contamination from them during flooding;  

8. Any alteration, repair, reconstruction, or improvements to a structure 
which is in compliance with the provisions of this ordinance, shall meet 
the requirements of new construction; and  

9. New solid waste disposal facilities and sites, hazardous waste 
management facilities, salvage yards, and chemical storage facilities shall 
not be permitted. A structure or tank for chemical or fuel storage 
incidental to an allowed use or to the operation of a water treatment 
plant or wastewater treatment facility may be located in a Special Flood 
Hazard Area only if the structure or tank is either elevated or 
floodproofed to at least the regulatory flood protection elevation and 
certified according to the certification requirements in Sec. 3.22, 
Floodplain Development Permit.  

10. Fill material shall be used for all new construction and substantial 
improvements to create an elevation that is two feet above base flood 
elevation, except as otherwise authorized pursuant to 8.4.4, 
Development in Special Flood Hazard Areas and Future Conditions Flood 
Hazard Areas. The fill material shall be required to extend for a distance 
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of 40 feet from the exterior walls of a building. Where the distance to the 
property line is less than 40 feet, the fill shall extend to the property line. 
The required fill material distance shall include a sloped edge with a 
maximum 3:1 slope [for example, for a fill three feet deep: 31 feet of flat 
fill plus nine feet of sloped fill] or a retaining wall in lieu of the slope [for 
example, a side yard of flat fill and a retaining wall]. Residential accessory 
structures which are defined as nonhabitable structures by the North 
Carolina Building Code are exempt from requirements to extend the fill 
material away from the base but are required to be placed on fill which is 
two feet, or five feet in Zone A, above base flood elevation. Exceptions 
from any of these requirements resulting from special storm water 
considerations shall be forwarded to the approving authority, if other 
than the Floodplain Administrator,  with a recommendation from the 
Floodplain Administrator.  

2. Specific Standards  
In all Special Flood Hazard Areas where Base Flood Elevation (BFE) data has been 
provided and in Future Conditions Flood Hazard Areas where future conditions 
flood elevations data has been provided, as set forth in Sec. 8.4.2, Applicability, 
or Sec. 3.22.2.B (11 & 12), Duties and Responsibilities, the following provisions 
are required:  

1. Subdivisions  
1. Land in the Special Flood Hazard Areas and Future Conditions 

Flood Hazard Areas may be used for the following purposes, 
provided that such uses are designed and constructed to minimize 
clearing, grading, erosion and water quality degradation and are in 
compliance with the Sec. 8.4, Floodplain and Flood Damage 
Protection Standards. Land within Special Flood Hazard Areas and 
Future Conditions Flood Hazard Areas shall not serve to meet 
minimum lot size requirements, except in the Rural Tier and on 
property zoned RR or RS-20 in the Suburban Tier where at least 
50% of the required lot area is located outside the floodway or 
non-encroachment area or floodway fringe.  

2. When permitted, development proposals located within Special 
Flood Hazard Areas shall:  

1. be consistent with the need to minimize flood damage;  
2. have public utilities and facilities such as sewer, gas, 

electrical, and water systems located and constructed to 
minimize flood damage;  

3. have adequate drainage provided to reduce exposure to 
flood hazards; and,  

4. have Base Flood Elevation (BFE) data provided if 
development is greater than the lesser of five (5) acres or 
fifty (50) lots/manufactured home sites. Such Base Flood 
Elevation (BFE) data shall be adopted by reference per Sec. 
8.4.2, Applicability, to be utilized in implementing this 
code.  

2. Residential Construction  
New construction or substantial improvement of any residential structure 
(including manufactured homes) shall have the reference level, including 
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basement, elevated no lower than the regulatory flood protection 
elevation.  

3. Non-Residential Construction  
New construction or substantial improvement of any commercial, 
industrial (other than hazardous, solid waste, salvage yards, chemical 
storage facilities or similar uses which are prohibited) or other non-
residential structure shall have the reference level, including basement, 
elevated no lower than the regulatory flood protection elevation. 
Structures located in AE and X (Future) Zones may be floodproofed to the 
regulatory flood protection elevation in lieu of elevation provided that all 
areas of the structure below the required flood protection elevation are 
watertight with walls substantially impermeable to the passage of water, 
using structural components having the capability of resisting hydrostatic 
and hydrodynamic loads and the effect of buoyancy. A registered 
professional engineer or architect shall certify that the standards of this 
subsection are satisfied. Such certification shall be provided to the official 
as set forth in the certification requirements in Sec. 3.22, Floodplain 
Development Permit.  

4. Manufactured Homes  
1. New or replacement manufactured homes shall be elevated so that 

the reference level of the manufactured home is no lower than the 
regulatory flood protection elevation.  

2. Manufactured homes shall be securely anchored to an adequately 
anchored foundation to resist flotation, collapse, and lateral 
movement in accordance with the State of North Carolina 
Regulations for Manufactured/Mobile Homes, 1995 Edition, and 
any revision thereto adopted by the Commissioner of Insurance 
pursuant to NCGS §143-143.15 or a certified engineered 
foundation. Additionally, when the elevation would be met by an 
elevation of the chassis thirty-six (36) inches or less above the 
grade at the site, the chassis shall be supported by reinforced 
piers or other foundation elements of at least equivalent strength. 
When the elevation of the chassis is above thirty-six (36) inches in 
height, an engineering certification is required.  

3. All foundation enclosures or skirting shall be in accordance with 
Sec. 8.4.3.B.5, Elevated Buildings.  

4. All new, substantially improved or substantially damaged 
manufactured home parks or subdivisions located within Special 
Flood Hazard Areas shall prepare an evacuation plan for 
evacuation of all residents. The plan shall be filed with the 
Inspections Director, or designee (as the Floodplain Administrator) 
and the Emergency Management Coordinator prior to the time of 
site plan approval, plat approval, or building permit, if site plans or 
plats are not required.  

5. Elevated Buildings  
New construction or substantial improvements of elevated buildings that 
include fully enclosed areas that are below the regulatory flood protection 
elevation shall not be designed to be used for human habitation, but shall 
be designed to be used only for parking of vehicles, building access, or 
limited storage of maintenance equipment used in connection with the 
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premises, be constructed entirely of flood resistant materials below the 
regulatory flood protection level in Zone AE and X Zone (Future) and meet 
the following design criteria:  

1. Measures for complying with this requirement shall be designed to 
automatically equalize hydrostatic flood forces on exterior walls by 
allowing for the entry and exit of floodwaters. To meet this 
requirement, the foundation must either be certified by a 
professional engineer or architect or meet the following minimum 
design criteria:  

1. Provide a minimum of two openings on different sides of 
each enclosed area subject to flooding.  

2. The total net area of all openings must be at least one (1) 
square inch for each square foot of each enclosed area 
subject to flooding.  

3. If a building has more than one enclosed area, each area 
must have openings on exterior walls to allow floodwater to 
directly enter;  

4. The bottom of all required openings shall be no higher than 
one (1) foot above the adjacent grade; and  

5. Openings may be equipped with screens, louvers, or other 
opening coverings or devices provided they permit the 
automatic flow of floodwaters in both directions. For 
purposes of this provision, vinyl or sheet metal skirting 
shall not be considered an enclosure for regulatory and 
flood insurance rating purposes and therefore shall not 
require hydrostatic openings.  

2. Access to the enclosed area shall be the minimum necessary to 
allow for parking of vehicles (garage door) or limited storage of 
maintenance equipment used in connection with the premises 
(standard exterior door) or entry to the living area (stairway or 
elevator). The interior portion of such enclosed area shall not be 
partitioned or finished into separate rooms, except to enclose 
storage areas.  

6. Additions/Improvements  
1. Additions and/or improvements to pre-FIRM structures when the 

addition and/or improvements in combination with any interior 
modifications to the existing structure are:  

1. not a substantial improvement the addition and/or 
improvements must be designed to minimize flood 
damages and must not be any more non-conforming than 
the existing structure; or  

2. a substantial improvement, the existing structure and the 
addition and/or improvements must comply with the 
standards for new construction.  

2. Additions to post-FIRM structures with no modifications to the 
existing structure shall require only the addition to comply with 
the standards for new construction.  

3. Additions and/or improvements to post-FIRM structures whereas 
the addition and/or improvements in combination with any interior 
modifications to the existing structure are:  
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1. not a substantial improvement, the addition and/or 
improvements only must comply with the standards for new 
construction; or  

2. a substantial improvement, the existing structure and the 
addition and/or improvements must comply with the 
standards for new construction.  

4. Where a fire wall or independent perimeter load-bearing wall is 
provided between the addition and the existing building, the 
addition(s) shall be considered a separate building and only the 
addition must comply with the standards for new construction.  

7. Recreational Vehicles  
Recreational vehicles shall not be located within Special Flood Hazard 
Areas for 180 days or more and shall be licensed and ready for highway 
use (on wheels attached to a site by quick-disconnect type utilities with 
no permanently attached additions). Recreational vehicles not meeting 
these standards shall meet the standards of manufactured homes above.  

8. Temporary Structures  
Prior to the issuance of a floodplain development permit for a temporary 
structure, Applicants must submit to the Floodplain Administrator a 
written plan for the removal of such structure(s) in the event of a 
hurricane or flash flood warning notification. The plan must include the 
following information:  

1. a proposed time period for which the temporary use will be 
permitted;  

2. the name, address, and phone number of the individual 
responsible for the removal of the temporary structure;  

3. the time frame prior to the event at which a structure will be 
removed (i.e. minimum of 72 hours before landfall of a hurricane 
or immediately upon flood warning notification);  

4. a copy of the contract or other suitable instrument with a trucking 
company to ensure the availability of removal equipment when 
needed; and  

5. designation, accompanied by documentation, of a location outside 
the Special Flood Hazard Area or Future Conditions Flood Hazard 
Area to which the temporary structure will be moved.  

9. Accessory Structures  
When accessory structures (sheds, detached garages, etc.) are to be 
placed within a Special Flood Hazard Area or Future Conditions Flood 
Hazard Area, the following criteria shall be met:  

1. Accessory structures shall not be used for human habitation 
(including work, sleeping, living, cooking or restroom areas);  

2. Accessory structures shall be designed to have low flood damage 
potential;  

3. Accessory structures shall be constructed and placed on the 
building site so as to offer the minimum resistance to the flow of 
floodwaters;  

4. Accessory structures shall be firmly anchored in accordance with 
Sec. 8.4.3, General;  

5. All service facilities such as electrical and heating equipment shall 
be installed in accordance with Sec. 8.4.3, Specific Standards;  
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6. Openings to relieve hydrostatic pressure during a flood shall be 
provided below regulatory flood protection elevation in 
conformance elevated building requirements in Sec. 8.4.3, 
Standards; and  

7. An accessory structure with a footprint less than 150 square feet 
does not require an elevation or floodproofing certificate. Elevation 
or floodproofing certifications are required for all other accessory 
structures in accordance with the certification requirements in Sec. 
3.22, Floodplain Development Permit.  

3. Floodplains without Base Flood Elevations  
Within the Special Flood Hazard Areas established in Sec. 8.4.2, Applicability, 
where no Base Flood Elevation (BFE) data has been provided, the following 
provisions shall apply:  

1. No encroachments, including fill, new construction, substantial 
improvements or new development shall be permitted within a distance 
of 20 feet each side from top of bank or five times the width of the 
stream whichever is greater, unless certification with supporting technical 
data by a registered professional engineer is provided demonstrating that 
such encroachments shall not result in any increase in flood levels during 
the occurrence of the base flood discharge.  

2. The BFE used in determining the regulatory flood protection elevation 
shall be determined based on one of the following criteria set in priority 
order:  

1. If Base Flood Elevation (BFE) data is available from other sources, 
all new construction and substantial improvements within such 
areas shall also comply with all applicable provisions of this 
ordinance and shall be elevated or floodproofed in accordance 
with standards in Sec. 3.22.2.B (11&12).  

2. All subdivision, manufactured home park and other development 
proposals shall provide Base Flood Elevation (BFE) data if 
development is greater than five (5) acres or has more than fifty 
(50) lots/manufactured home sites. Such Base Flood Elevation (BFE) 
data shall be adopted by reference per Sec. 8.4.2, Standards, to be 
utilized in implementing this ordinance.  

3. When Base Flood Elevation (BFE) data is not available from a 
Federal, State, or other source as outlined above, the reference 
level shall be elevated to or above five feet above the highest 
adjacent grade.  

4. Floodplains with Base Flood Elevations but no Established Floodway or Non-
Encroachment Areas 
Along rivers and streams where Base Flood Elevation (BFE) data is provided but 
neither floodway nor non-encroachment areas are identified for a Special Flood 
Hazard Area on the FIRM or in the FIS, no encroachments, including fill, new 
construction, substantial improvements, or other development, shall be 
permitted unless certification with supporting technical data by a registered 
professional engineer is provided demonstrating that the cumulative effect of 
the proposed development, when combined with all other existing and 
anticipated development, will not increase the water surface elevation of the 
base flood more than one foot at any point within the community.  
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5. Floodway and Non-Encroachment Areas 
Located within the Special Flood Hazard Areas established in Sec 8.4.2, 
Applicability, are areas designated as floodways or non-encroachment areas. 
The floodways and non-encroachment areas are extremely hazardous areas due 
to the velocity of floodwaters that have erosion potential and carry debris and 
potential projectiles. The following provisions shall apply to all development 
within such areas:  

1. No encroachments, including fill, new construction, substantial 
improvements and other developments shall be permitted unless it has 
been demonstrated through hydrologic and hydraulic analyses performed 
in accordance with standard engineering practice that the proposed 
encroachment would not result in any increase in the flood levels during 
the occurrence of the base flood. Such certification and technical data 
shall be presented to the Floodplain Administrator prior to issuance of 
floodplain development permit.  

2. If the encroachment requirements of Sec. 8.4.3.E, Floodway and Non-
Encroachment Areas, are satisfied, all development shall comply with all 
applicable flood hazard reduction provisions of this ordinance.  

3. No manufactured homes shall be permitted, except replacement 
manufactured homes in an existing manufactured home park or 
subdivision provided the following provisions are met:  

1. the anchoring and the elevation standards of Sec. 8.4.3, Standards, 
and  

2. the non encroachment standards of Sec. 8.4.3.E, Floodway and 
Non-Encroachment Areas, are met.  

6. Standards for Areas of Shallow Flooding (Zone AO)  
Located within the Special Flood Hazard Areas established in Sec 8.4.2, 
Applicability, are areas designated as shallow flooding areas. These areas have 
special flood hazards associated with base flood depths of one (1) to three (3) 
feet where a clearly defined channel does not exist and where the path of 
flooding is unpredictable and indeterminate. In addition to the general 
standards in 8.4.3.A, all new construction and substantial improvements shall 
meet the following requirements.  

1. The reference level shall be elevated at least as high as the depth number 
specified on the Flood Insurance Rate Map (FIRM), in feet, plus a 
freeboard of 2 feet, above the highest adjacent grade; or at least five feet 
above the highest adjacent grade if no depth number is specified. 

2. Non-residential structures may, in lieu of elevation, be floodproofed to 
the same level as required in Sec. 8.4.3.F.1 so that the structure, together 
with attendant utility and sanitary facilities, below that level shall be 
watertight with walls substantially impermeable to the passage of water 
and with structural components having the capability of resisting 
hydrostatic and hydrodynamic loads and effects of buoyancy. 
Certification is required as per Sec. 3.22.6, Certification Requirements, 
and Sec. 8.4.3.B.3, Non-Residential Construction.  

3. Adequate drainage paths shall be provided around structures on slopes, 
to guide floodwaters around and away from proposed structures.  
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8.4.4 Development in Special Flood Hazard Areas and Future Conditions Flood Hazard 
Areas 

Development and land disturbing activity within Special Flood Hazard Areas and Future 
Conditions Flood Hazard Areas shall be prohibited, except as provided below. The 
Floodplain Administrator and the governing bodies shall not approve development that 
is located below the regulatory flood protection elevation if such development is 
otherwise required to be located at or above the regulatory flood protection elevation 
or is not permitted within the Special Flood Hazard Areas or Future Conditions Flood 
Hazard Areas. 

1. Development Allowed  
Land in Special Flood Hazard Areas may be used for the following purposes, 
with no special approvals required:  

1. Agricultural uses, including active agriculture, pasture forestry, wildlife 
sanctuary, game farms, and similar uses; and  

2. Lawns and gardens.  
2. Development Requiring Floodplain Administrator Approval  

1. Development of one single-family or duplex residence on a single lot of 
record that exists as of January 1, 2006, may utilize fill, pursuant to a 
floodplain development permit issued under Sec. 3.22, Floodplain 
Development Permit, in the floodway fringe, non-encroachment area 
fringe, or Areas of Shallow Flooding (Zone AO) if the Floodplain 
Administrator determines that:  

1. The proposed fill provides for a better balance between overall 
efficiency of the site design and improved conservation elsewhere 
on the site than would be possible without intrusion in the 
floodway fringe, non-encroachment area fringe, or Areas of 
Shallow Flooding (Zone AO); and  

2. The proposed fill represents the minimum amount of floodway 
fringe, non-encroachment area fringe, or Areas of Shallow 
Flooding (Zone AO) intrusion to achieve this better balance.  

2. Floodproofing or elevation by design in lieu of required fill for new 
construction or substantial improvements on lots of record that exist as 
of January 1, 2006 pursuant to a floodplain development permit issued 
under Sec. 3.22, Floodplain Development Permit. If the Floodplain 
Administrator approves floodproofed or elevated-by-design construction 
or improvements rather than use of fill in Zone AE or Zone X (Future), the 
approval shall specify the minimum foundation opening requirements 
and limitations on below-BFE enclosures uses, if applicable.  

3. Development Requiring Development Review Board Approval  
1. Land in Special Flood Hazard Areas or Future Conditions Flood Hazard 

Areas may be used for the following purposes, provided that the DRB 
determines that such uses are designed and shall be constructed to 
minimize clearing, grading, erosion and water quality degradation.  

1. Active and passive recreational activities.  
2. Wetlands constructed or restored for mitigation purposes.  

2. Land in the floodway fringe, or non-encroachment area fringe, or Areas 
of Shallow Flooding (Zone AO) may be used for the following purposes, 
and may be filled in support of such uses,  provided that the DRB 
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determines that such uses are designed and shall be constructed to 
minimize clearing, grading, erosion and water quality degradation.  

1. Crossings by streets, driveways, pedestrian walkways, and 
railroads provided that they cross the Special Flood Hazard Areas 
or Future Conditions Flood Hazard Areas as nearly perpendicular 
to the stream as possible. Such facilities may run within and 
parallel to the stream if no other access to the property is feasible.  

2. Intakes, docks, piers, utilities (including water and wastewater 
treatment, stormwater control and sedimentation and erosion 
control facilities), bridges, other public facilities and water-
dependent structures.  

3. Land in the floodway or non-encroachment area may be used for the 
following purposes, and may be filled in support of such uses,  if a 
professional engineer registered in the State of North Carolina certifies 
that such uses will result in no increases in flood levels during the 
occurrence of a base flood or if the Federal Emergency Management 
Agency (FEMA) authorizes conditional approval of the proposed 
encroachment via a Conditional Letter of Map Revision (CLOMR), and 
provided that the DRB determines that such uses are designed and shall 
be constructed to minimize clearing, grading, erosion and water quality 
degradation.  

1. Crossings by streets, driveways, pedestrian walkways, and 
railroads provided that they cross Special Flood Hazard Areas or 
Future Conditions Flood Hazard Areas as nearly perpendicular to 
the stream as possible. Such facilities may run within and parallel 
to the stream if no other access to the property is feasible.  

2. Intakes, docks, piers, utilities (including water and wastewater 
treatment, stormwater control and sedimentation and erosion 
control facilities), bridges, other public facilities and water-
dependent structures.  

3. Other encroachments authorized by FEMA.  
4. Development Requiring Governing Body Approval  

1. Fill or Development in the Floodway Fringe or Non-Encroachment Area 
Fringe  
Fill or development (e.g., parking or floodproofing or elevation by design) 
in the floodway fringe, non-encroachment area fringe, or Areas of 
Shallow Flooding (Zone AO) that is not authorized above is not permitted 
unless it is in support of otherwise permissible uses and authorized by a 
major special use permit issued under Sec. 3.9, Special Use Permit,  and 
provided that the appropriate governing body finds that:  

1. The proposed fill or development provides for a better balance 
between overall efficiency of the site design, and improved 
conservation elsewhere on the site than would be possible without 
intrusion into the floodway fringe, non-encroachment area fringe, 
or Areas of Shallow Flooding (Zone AO); and  

2. The proposed fill or development represents the minimum amount 
of floodway fringe, non-encroachment area fringe, or Areas of 
Shallow Flooding (Zone AO) intrusion to achieve this better 
balance.  
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Commentary: Intrusion within the floodway fringe or non-
encroachment area fringe may allow preservation of other 
significant resources on the site, and the governing body is 
empowered to review the balancing of these two concepts.  

5. No credit shall be allowed for land in the floodway or non-encroachment area, 
except in the RR District where 100% density credit may be given for land in the 
floodway or non-encroachment area in Conservation Subdivisions pursuant to 
Sec 6.2.4, Conservation Subdivision.  

6. The amount of land in the floodway fringe or non-encroachment area fringe 
may be credited for residential density on adjacent land in the same 
development at a rate of 50% of that allowed by the zoning, except in the RR 
District where 100% density credit may be given for land in the floodway fringe 
or non-encroachment area fringe in Conservation Subdivisions pursuant to Sec 
6.2.4, Conservation Subdivision.  

Sec. 8.5 Stream Buffer Protection Standards 
8.5.1 Purpose Objectives 

The primary purpose of the stream buffer protection standards is to maintain land 
adjacent to streams in a vegetated state in order to enhance and maintain water 
quality, protect stream channel wetlands, minimize stormwater runoff, reduce 
sedimentation and erosion, conserve plant and wildlife habitat and protect wildlife 
movement corridors.  

Commentary: Note that streams may have additional stream buffer requirements in 
accordance with Sec. 8.7, Watershed Protection Overlay Standards, Section 401 Water 
Quality Certification administered by the North Carolina Division of Water Quality, and 
related requirements within the jurisdiction of the US Environmental Protection Agency 
and US Army Corps of Engineers. 

 
8.5.2 Types of Stream Buffers 

1. The stream buffer protection standards shall apply to intermittent streams, 
perennial streams, and naturally occurring ponds and lakes. Stream buffers shall 
be clearly indicated on all development plans, site plans, preliminary plats and 
final plats.  

2. Where maps show a difference in stream type for a particular reach of stream, 
the map that shows the greater level of stream protection shall apply.  

3. Relief from buffer requirements in the Neuse River Basin may be allowed when 
surface waters are not present in accordance with the provisions of 15A NCAC 
02B.0233(3)(a) as determined by the North Carolina Department of Environment 
and Natural Resources (NCDENR). The City Public Works Director, County 
Engineer, or designees, as appropriate, may allow relief from buffer 
requirements outside the Neuse River Basin pursuant to the applicable City or 
County standards and procedures.  

8.5.3 Pond Removal 
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Commentary: Note that ponds that appear on USGS or NRCS maps may be wetlands 
and may require approval from the North Carolina Department of Environment and 
Natural Resources and the US Army Corps of Engineers prior to being drained.  

If a property owner or applicant proposes to remove a pond and such removal is 
approved by the City Public Works Director, County Engineer or designee, a stream 
buffer of the size required on the stream immediately downstream of the pond shall be 
maintained along the portion of the stream located where the pond is to be removed. 

8.5.4 Stream Buffer Size 

Stream buffers shall apply on each side of the stream and shall begin at the most 
landward limit of the top of the bank perpendicular to the direction of stream flow. 
Stream buffers for both intermittent and perennial streams shall be a minimum of 50 
feet in width. 

8.5.5 Stream Buffer Use Limitations 

1. Land within the stream buffer shall not serve to meet minimum lot size 
requirements, except in the Rural Tier and on property zoned RR or RS-20, in 
the Suburban Tier, where at least 50% of the required lot area is outside the 
stream buffer.  

2. Buildings and other features that require grading and construction shall be set 
back at least ten feet from the edge of the stream buffer.  

3. To avoid a loss of effectiveness in protecting streams, the stream buffer shall 
remain in natural undisturbed vegetation in the Suburban and Rural Tiers, 
except as provided by this section or allowed pursuant to a variance approved 
by the Board of Adjustment in accordance with Sec. 3.15, Variances. Except in 
the Neuse Basin, where the 30 feet closest to the stream shall remain in 
undisturbed vegetation, clearing and revegetating stream buffers in the 
Suburban and Rural Tiers for the purposes of improving pollutant removal 
efficiency may be permitted based upon a conclusive finding by the 
Development Review Board that such efficiency will be improved.  

4. Except in the Neuse Basin, where the 30 feet closest to the stream shall remain 
in undisturbed vegetation, stream buffers within the Urban, Compact 
Neighborhood, and Downtown Tiers may be landscaped rather than left in an 
undisturbed state, at the discretion of the property-owner in accordance with an 
approved revegetation plan.  

5. Any use allowed by this section shall be designed and constructed to minimize 
the amount of intrusion into the stream buffer and to minimize clearing, 
grading, erosion and water quality degradation.  

6. Crossings by streets, driveways, railroads, recreational features, intakes, docks, 
utilities, bridges or other facilities shall be allowed provided that they are 
designed to minimize the amount of intrusion into the stream buffer. Such 
facilities may run generally within and parallel to the stream buffer only where 
no alternative location is practical and when their design minimizes the amount 
of intrusion of the stream buffer.  

H-321



 

City/County UDO 

Environmental Protections Standards C-22 

7. Stormwater control structures and temporary erosion control structures shall be 
considered utilities for the purposes of this section and may be allowed in 
stream buffers, provided that:  

1. The property owner or applicant demonstrates to the satisfaction of the 
City Public Works Director or County Engineer, or their designees, as 
appropriate, that such facilities cannot be practicably located outside of 
the stream buffer, and that any proposed stormwater control structure is 
sited and designed to minimize disturbance of the stream and stream 
buffer. Siting stormwater control structures away from the stream 
channel shall be considered preferable to siting such structures in the 
stream channel;  

2. Alternate methods of stormwater and erosion control shall be considered 
prior to approval of such structures in the stream buffers; and  

3. A vegetated buffer of a width determined by the City Public Works 
Director or the County Engineer, or their designees, as appropriate, may 
be required around the stormwater control structures.  

8. For development on lots of record created prior to January 1, 1997, septic 
system drain field repair areas may be allowed in stream buffers, provided that:  

1. The intrusion into the stream buffer is the minimum necessary;  
2. The intrusion shall not result in an undisturbed stream buffer less than 

30 feet; and  
3. The property owner or applicant demonstrates to the satisfaction of the 

Durham County Health Department that the repair area cannot be located 
outside of the stream buffer.  

9. Sanitary sewer lines, on an alignment generally parallel to the stream, may be 
allowed in stream buffers, provided that:  

1. The property owner or applicant demonstrates to the satisfaction of the 
City Public Works Director or the County Engineer, or their designees, as 
appropriate, that the lines cannot be practicably located outside of the 
stream buffer;  

2. Design and construction specifications minimize damage to the stream 
and the possibility of line leakage; and,  

3. The line is generally located at least 35 feet from the top of the stream 
bank and the easement is no closer than 20 feet from the top of the 
bank.  

10. Stream buffer may be used for passive recreational activities, such as trails, 
provided that service facilities for such activities, including but not limited to 
parking, picnicking and sanitary facilities, are located outside of the stream 
buffer.  

11. Site plan approval by the Development Review Board shall be required for any of 
the stream buffer intrusions described above. When any of the activities 
described above involves land clearing, the cleared area shall be revegetated in 
a manner described on the site plan. However, where a site plan is not required 
by any other provision of this Ordinance, the County Engineer, or designee, is 
authorized to approve plans for erosion control structures in stream buffers.  

8.5.6 Piping Streams 

1. Perennial Streams  
Except in the Rural Tier, perennial streams may be piped, thereby exempting the 
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piped section of the stream from stream buffer requirements, only when 
allowed by Sec.8.5.5F or when the Board of Adjustment issues a variance in 
accordance with the provisions of Sec. 3.15 , Variances, and makes the following 
findings in addition to the findings required in Sec. 3.15.10 , Environmental 
Protection.  

1. The site plan proposing perennial stream piping includes features on the 
site, such as best management practices, that provide water quality 
benefits at least equal to those of the stream buffer; and  

2. The proposed perennial stream piping is not substantially in conflict with 
the other objectives of this section.  

2. Intermittent Streams  
Except in the Rural Tier, intermittent streams may be piped, thereby exempting 
the piped section of the stream from stream buffer requirements, only when the 
Development Review Board, or, for projects that do not require a site plan by 
any other provision of this ordinance, the City Public Works Director or County 
Engineer, or their designee, as appropriate, determines that:  

1. The site plan proposing intermittent stream piping includes features on 
the site, such as best management practices, that provide water quality 
benefits at least equal to those of the stream buffer; and  

2. The proposed intermittent stream piping is not substantially in conflict 
with the other objectives of this section.  

3. Where stream piping is approved, a vegetated buffer area or other device 
approved by the City Public Works Director or County Engineer, or their 
designee, as appropriate, shall be provided at any intake structure. All buffers 
and physical improvements related to the stream piping shall be located entirely 
on the site or on easements adjacent to the site.  

8.5.7 Density Credits 

No credit shall be allowed for land within stream buffers, except in the RR District, 
where density credits may be given for stream buffers in conservation subdivisions 
pursuant to Sec. 6.2.4, Conservation Subdivision.  

Sec. 8.6 Water Supply Reservoir Buffer 
8.6.1 Reservoir Buffer Standards 

1. A reservoir buffer shall be maintained from the normal pool of all water supply 
reservoirs as shown in the table below, except that the buffer around any 
reservoir shall not apply to land that does not naturally drain to that reservoir.  

Reservoir Buffer Width 

Lake Michie 250 feet 

Little River Reservoir 250 feet 

Jordan Reservoir 250 feet1  

Falls Reservoir 250 feet1  
1 On nonresidential uses, the buffer width 
shall extend to 1,000 feet in accordance 
with Sec. 4.11.4, Nonresidential Land Use 
Restrictions. 
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2. Reservoir buffers shall remain in natural undisturbed vegetation, except for 
intrusions allowed pursuant to Sec. 8.5.5, Stream Buffer Use Limitations.  

3. At the request of a property owner, the governing body may reduce the 
reservoir buffer requirements through the issuance of a Major Special Use 
Permit , whenever it determines that:  

1. The reservoir buffer would result in exceptional hardship, depriving the 
property owner of all reasonable use of the property.  

2. The proposed intrusion into the reservoir buffer is the minimum amount 
necessary to relieve that exceptional hardship.  

4. In making its determination, the governing body shall consider 
topography, erosion potential, and the size of the parcel, in addition to the 
review of factors specified in Sec. 3.9.8, Criteria for Approval of Major and Minor 
Special Use Permits. 

Sec. 8.7 Watershed Protection Overlay Standards 
8.7.1 Applicability 

The watershed protection overlay standards of this section shall apply to the 
Watershed Protection Overlay as set forth in Sec. 4.11, Watershed Protection Overlay. 

8.7.2 General Requirements 

1. Minimum Lot Size  
1. In all Watershed Protection Overlays, except F/J-B and E-B, the minimum 

lot sizes indicated in the following table shall be applied in all new 
subdivisions unless the subdivision uses the cluster provision in 
accordance with Sec. 6.7, Cluster Subdivision, or the conservation 
subdivision provisions of Sec. 6.2.4, Conservation Subdivision.  

Overlay 
Minimum Lot Size

Rural Tier Suburban Tier

M/LR-A 3 acres 20,000 square 
feet 

M/LR-B 3 acres 20,000 square 
feet 

F/J-A 3 acres 1 acre 

E-A Not Applicable 20,000 square 
feet 

2.  In the F/J-B and E-B overlays, developers of single-family subdivisions 
shall comply with the requirements of the underlying zoning district.  

2. Impervious Surface Limits  
1. Any development in a Watershed Protection Overlay shall be subject to 

limits on the amount of impervious surfaces permitted in accordance with 
the following table. Development plans, site plans, preliminary plats, and 
final plats shall clearly identify the amount of existing and proposed 
impervious surfaces.  

 
Overlay Low Density Option High Density Option Impervious Surface 
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Impervious Surface 
Limit 

Limit

M/LR-A 6% Not permitted 

M/LR-B 6% Not permitted 

F/J-A 

Within one-half mile 
of the normal pool: 

6%; 
 
 
 
 

Between one-half 
and one mile from 

the normal pool: 9%

Not permitted in the Rural Tier.  
 
40%, for all areas not in the Rural Tier 
and for those uses allowed in Sec. 4.11.4; 
 
Nonresidential Land Use Restrictions, 
intensities greater than 25% shall require 
a Major Special Use Permit pursuant to 
Sec. 3.9, Special Use Permit.  

F/J-B, E-B 24% 70% 

E-A 24% Not permitted 

2. The impervious surface limit provisions of this section may be exceeded 
through an impervious surface credit transfer. Credit for the impervious 
surfaces allowed on one or more parcels ("donor parcels") may be 
transferred to non-contiguous parcels ("receiving parcels"), such that the 
amount of impervious surface available for a development project would 
be the total of what is normally allowed on the receiving parcel plus what 
is transferred from the donor parcel(s). Impervious surface credit transfer 
is subject to the following provisions:  

1. The donor parcel and receiving parcel shall be located within the 
same water supply watershed.  

2. The impervious surface credit transfer shall not be from a donor 
parcel in Area B to any receiving parcel in Area A.  

3. The portion of the donor parcel which is restricted from 
development as part of the impervious surface credit transfer shall 
remain in a vegetated or natural state or used for crop production 
or pasture provided that best management practices (BMPs) as 
developed by the Soil and Water Conservation District are utilized. 
The portion of the donor site restricted from development shall be 
protected from all future development through use of a permanent 
conservation easement in favor of either:  

1. Durham County; or  
2. A land trust or similar conservation-oriented non-profit 

organization with legal authority to accept such easements 
(the organization shall be bona fide and in perpetual 
existence and the conveyance instruments shall contain an 
appropriate provision for retransfer to the County in the 
event the organization becomes unable to carry out its 
functions). If the entity accepting the easement is not the 
County, then a third right of enforcement favoring the 
County shall be included in the easement.  

4. The impervious surface credit transfer shall be reviewed and 
approved through use of the site plan process pursuant to Sec. 
3.7, Site Plan Review.  
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3. Stormwater Control Requirements  
Where development proposes intensity greater than the maximum authorized by 
the Low Density Option, engineered stormwater controls shall be used to control 
stormwater runoff from the first inch of rainfall in order to meet water quality 
concerns.  

4. Ownership, Design and Maintenance of Engineered Stormwater Controls  
1. Unless otherwise approved, ownership of the engineered stormwater 

controls shall remain with the property owner or a property owner's 
association, which shall be responsible for the continued care and 
maintenance of such controls.  

2. Engineered stormwater controls shall be designed and constructed in 
accordance with standards and specifications established by the City 
Public Works Director or County Engineer, or their designees, as 
appropriate.  

3. Except as allowed in (c.) below, no building permit shall be issued for a 
site proposed for development, until:  

1. [City only] The City Public Works Director or County Engineer, or 
their designees, as appropriate, has approved plans and 
specifications for the proposed engineered stormwater controls 
and the property owner has entered into an Agreement and 
Covenants with the City or County, as appropriate, in accordance 
with the terms established by either the City Public Works Director 
or County Engineer, or their designees, as appropriate;  
 
[County only] The City Public Works Director or County Engineer, 
or their designees, as appropriate, has approved plans and 
specifications for the proposed engineered stormwater controls 
and the property owner has entered into an Agreement and 
Covenants or Operation and Maintenance Agreement with the City 
or County, as appropriate, in accordance with the terms 
established by either the City Public Works Director or County 
Engineer, or their designees, as appropriate; and  

2. The property owner has posted a performance bond, other surety 
instrument, or other payment satisfactory to the City or County, as 
appropriate, in an amount determined by the City Public Works 
Director or County Engineer, or their designees, as appropriate to 
assure construction, maintenance, repair, and/or reconstruction 
necessary for adequate performance of the engineered stormwater 
controls.  

3. For office, institutional, commercial, industrial and multi-family 
projects, building permits may be issued but construction drawing 
approval or water or sewer permit approval shall be withheld until 
compliance with (a) and (b) above.  

[City only] The Agreement and Covenants required under paragraph a. 
above may be required prior to site plan or preliminary plat approval. 

[County only] The Agreement and Covenants or Operation and 
Maintenance Agreement required under paragraph a. above may be 
required prior to site plan or preliminary plat approval.  
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4. No certificate of compliance shall be issued for any structure constructed 
within a site proposed for development, other than as allowed below, 
until the City Public Works Director or County Engineer, or their 
designees, as appropriate, has approved construction of the engineered 
stormwater controls and after review and approval of submitted “as-built” 
drawings. Notwithstanding this requirement, the Stormwater Division of 
the City may allow for delay in approval of construction of stormwater 
controls and submission and approval of as-built drawings for single 
family housing, (including, in addition, semi-attached houses, duplexes, 
and townhomes) and other developments requiring multiple certificates 
of occupancy in accordance with adopted policies of the City.  

5. Stream Buffers  
Stream buffers subject to the use limitations of Sec. 8.5.5, Stream Buffer Use 
Limitations, shall apply to all perennial and intermittent streams as defined in 
Sec. 8.5.2, Types of Stream Buffers, in a Watershed Protection Overlay, with the 
width of the buffer measured from the top of stream bank perpendicular to the 
direction of flow as set forth below: 

Overlay Perennial Stream 
Buffer Width 

Intermittent Stream 
Buffer Width 

M/LR-A 150 feet 50 feet 

M/LR-B 150 feet 50 feet 

F/J-A 150 feet 100 feet 

F/J-B, E-B 100 feet 
50 feet 
High Density 
Option: 100 feet 

E-A 150 feet 50 feet 

6. Wastewater Treatment and Facilities  
1. Wastewater Treatment  

Except as indicated below, wastewater treatment facilities shall be 
prohibited in all Watershed Protection Overlays.  

1. Individual on-site ground absorption systems shall be permitted, 
subject to the approval of the Durham County Health Department 
or the State of North Carolina, as applicable.  

2. A spray irrigation wastewater treatment system to serve a single-
family house shall be permitted, provided that:  

1. The owner enters into a written agreement with the Durham 
County Health Department which:  

1. Provides for Health Department access to the 
property for the purpose of monitoring the system 
during its construction and operation; and  

2. Provides that the owner and certified operator shall 
provide to the Health Department copies of any and 
all applications, plans, permits, reports and any other 
documents concerning but not limited to the 
permitting, system, design, construction, operation, 
monitoring or repair of the system.  

H-327



 

City/County UDO 

Environmental Protections Standards C-28 

2. The owner shall not act as the certified operator for a spray 
irrigation system to be installed on his or her property.  

3. Publicly-owned wastewater treatment facilities, and replacement 
and expansions of such facilities, shall be allowed in F/J-B and E-B 
overlays.  

4. Wastewater treatment facilities may be permitted in the F/J-A 
overlay through the issuance of a Major Special Use Permit 
pursuant to Sec. 3.9, Special Use Permit, subject to the restrictions 
described in Sec. 12.7, Water and Sanitary Sewer Systems.  

2. Sanitary Sewer Services  
1. Except in the Rural Tier , public and private sanitary sewer lines, 

force mains, and pump stations shall be permitted within all 
Watershed Protection Overlays. Public and private pump stations 
shall be equipped with the following safety features:  

1. Battery-backed alarm systems activated by pump failure or 
power outage, connected by an automatic dialer to a 24-
hour maintenance service approved by the City Public Works 
Director or County Engineer, or their designees, as 
appropriate.  

2. Provision for connection of a portable generator. The City 
Public Works Director or County Engineer, or their 
designees, as appropriate, may require the pump station to 
be equipped with on-site, stand-by power.  

2. Within the Rural Tier, new public or private sanitary sewer lines or 
outfalls, including necessary force mains and pump stations, may 
be permitted within the Watershed Protection Overlays subject to 
City Council or Board of Commissioners approval, as appropriate:  

1. Only to serve an existing use or structure for which a health 
hazard has been documented by the County Health 
Department or the State of North Carolina; or  

2. If associated with a wastewater treatment facility permitted 
pursuant to Paragraph 1, Wastewater Treatment, above.  

3. In considering such extensions, all reasonable alternatives shall be 
considered prior to a decision to extend the sewer services. All 
service connections, installed in accordance with the North 
Carolina Plumbing Code, shall be permitted only in accordance 
with Durham City Code, Sections 23-80 through 23-83.  

7. Hazardous and Nuclear Materials  
1. Prior to site plan approval, an Emergency Contingency Plan shall be 

prepared and submitted through the Planning Department to the Durham 
County Fire Marshall and the Environmental Resources Director for review 
and approval. The Emergency Contingency Plan shall be prepared in 
accordance with the requirements in the Superfund Amendments and 
Reauthorization Act (SARA), Title III and shall be updated annually. In 
addition, the Emergency Contingency Plan shall include:  

1. A plan for the site showing buildings and the locations of points of 
storage, transfer and use of nuclear and hazardous materials;  

2. A list of nuclear and hazardous materials kept on-site in any 
quantities;  
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3. The location of spill control valves on any bridges and causeways; 
and  

4. The person responsible for on-site spill control and containment, 
and the appropriate means of contacting that person on a 24-hour 
basis.  

2. Any container or tank used to store hazardous materials shall be 
equipped with leak detection devices and shall be double-walled or have 
other secondary containment features.  

3. Points of storage, transfer and use of substantial quantities of hazardous 
materials shall be protected by a dike or comparable containment 
structure, constructed of a material resistant to hazardous material the 
dike or structure is designed to contain. The dike or structure shall be 
sized to handle at least the maximum amount of material to be stored or 
used and shall be constructed and installed in a manner to exclude 
rainwater and stormwater runoff.  

4. All floor drains that could collect hazardous materials shall be connected 
to a corrosion resistant tank or catch basin sized to handle the maximum 
amount of hazardous material to be stored or used. These floor drains 
shall not be open to the site's natural drainage system and discharges to 
the site's storm drainage system or to adjacent surface waters shall be 
prohibited.  

5. Points of storage, transfer and use of hazardous or nuclear materials 
shall have roof coverage.  

8.7.3 Exceptions 

All development within Watershed Protection Overlays shall be subject to the 
restrictions in this section, with the following exceptions: 

1. Existing Development  

For the purposes of this section, existing development shall be considered to 
include any impervious surfaces constructed before January 1, 1994. All new 
uses and activities and all expansions of previously-existing uses and activities 
shall conform to Sec. 4.11.4, Nonresidential Land Use Restrictions and Sec. 
8.7.2, General Requirements. 

2. Existing Single-Family Lots  

New construction and additions to existing residential buildings on single-
family residential lots recorded prior to January 1, 1994 shall be constructed in 
accordance with the watershed protection regulations, if any, in effect at the 
time the lot was created.  

3. Stormwater Control Exemptions  

Proposed development projects not in the Rural Tier, and in F/J-B or E-B 
overlays involving less than one acre cumulatively, of land disturbing activity 
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shall be exempt from the stormwater control requirements indicated in this 
Section.  

8.7.4 High Density Option Approval  

Any development utilizing the High Density Option within the F/J-A overlay shall 
require site plan approval by the appropriate governing body.  

8.7.5 Changes to Tier Boundaries 

The City or County shall not extend the Urban or Suburban Tier boundaries further into 
the M/LR-A or F/J-A overlays. 

Sec. 8.8 Steep Slope Protection Standards 
8.8.1 Purpose 

The primary purpose for the slope protection standards is to minimize grading, land 
instability and the removal of vegetation in order to:  

1. Protect the quality of wetlands and water courses below the slope from 
increased sedimentation;  

2. Protect steep slope plant and animal habitat from disturbance and development; 
and  

3. Preserve the aesthetic quality of the natural terrain. 

8.8.2 Steep Slope Areas 

1. Slope is the relationship of vertical rise to horizontal run, expressed as a 
percentage. Steep slope areas shall be defined as land areas that:  

1. Have a grade of 25% or more;  
2. Have an area of 5,000 square feet or greater; and  
3. Are located within 200 feet of any floodway fringe or perennial stream or 

within 100 feet of an intermittent stream.  
2. Steep slope areas refer to natural grades and shall not include man-made 

grades. Slope calculations shall use the smallest contour interval for which maps 
are available. Steep slope areas shall be determined irrespective of tract 
boundaries.  

3. Steep slope areas shall be clearly indicated on all site plans, development plans, 
preliminary plats, and final plats. When a property owner or developer believes 
that the presence or location of a steep slope area is different than what is 
shown on the appropriate topographic map, the Development Review Board 
shall have the authority to determine the location or presence of the moderate 
or steep slope area for purposes of meeting the requirements of this section. 

8.8.3 Steep Slope Development Limitations 

Development and land disturbing activity on steep slope areas shall be conducted only 
in accordance with the following requirements. Compliance with these requirements 
shall be determined by the approving authority.  
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1. Development shall be designed and constructed in order to minimize 
disturbance to the natural landform as much as possible. Development shall 
demonstrate appropriate terrain-adaptive design and construction techniques. 
An inability to design a particular development allowed by the underlying zone 
without significant disturbance to the natural landform may indicate that the 
site should not accommodate the full amount of proposed development. 
Alternate site design and construction measures shall be encouraged to mitigate 
the effects of development on steep slopes. The grade of reconstructed slopes 
shall not exceed 50%. Non-load bearing retaining walls shall be encouraged in 
order to reduce the amount of disturbance to the natural slope.  

2. In order to accommodate building placement on steep slope areas, street and 
side yard setbacks on lots on the interior of the development may be reduced by 
up to 50% by the Development Review Board.  

3. On any tract proposed for construction, no more than 15% of the steep slope 
area on the tract shall be graded. For purposes of this calculation, the land areas 
of individual steep slope areas on the tract shall be added together to establish 
the total steep slope area for the tract.  

4. Development shall be designed and arranged in order to minimize the impact of 
street construction on steep slope areas. Proposed right-of-way for major 
thoroughfares, minor thoroughfares and collector streets shall be exempt from 
the steep slope area grading limits of this section, provided that the 
Development Review Board determines that proposed rights-of-way are 
designed and arranged in order to minimize the impact on steep slope areas. 

8.8.4 Density Credits 

The amount of land designated as steep slopes may be credited for residential density 
on adjacent land in the same development at a rate of 15% of that allowed by the 
zoning.  

Sec. 8.9 Wetlands Protection Standards 
8.9.1 Purpose 

The primary purpose of the wetlands protection standards is to conserve and maintain 
natural wetlands in an undisturbed vegetated state in order to provide storage of 
stormwater runoff, minimize degradation of preserved wetlands from the impacts of 
adjacent development, improve water quality and preserve plant and wildlife habitat. 

8.9.2 Application of Wetlands Protection 

The City and County acknowledge the pre-eminence of the Federal and State 
governments with regard to the identification and regulation of wetlands. Accordingly, 
the standards contained within this section shall not duplicate the requirements of the 
US Army Corps of Engineers (the Corps) or the North Carolina Department of 
Environment and Natural Resources (DENR), Division of Water Quality (DWQ), but shall 
require the buffering of wetland areas, identified by these agencies, on development 
plans, site plans, preliminary plats, and final plats. 
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8.9.3 Exemptions from Wetland Buffer Requirements 

1. The wetland buffer shall not apply to any wetland approved for dredging or 
filling under a Section 404 Permit issued by the Corps or a Section 401 Water 
Quality Certification issued by the DWQ.  

2. The wetland buffer shall not apply to wetland areas associated with man-made 
ponds or man-made drainage ditches.  

3. The wetland buffer shall not apply to any retained wetland area less than one 
acre in size.  

8.9.4 Wetland Buffer Width  

1. The wetland buffer shall be provided along the perimeter boundary of the 
wetland area and shall be at least 25 feet in width.  

2. The approving authority may reduce the wetland buffer to ten feet in width, 
provided it determines that the proposed development includes site features or 
will employ construction management techniques to provide at least a 
comparable level of protection for the wetland area. Such site features and 
construction management techniques shall include but not be limited to 
additional grass or revegetated buffers, double silt fencing, diversion ditches 
with temporary slope drains and application of sod on any slope adjacent to 
wetlands. 

8.9.5 Wetland Buffers Use Limitations 

Wetland buffers shall remain in natural undisturbed vegetation, except as provided 
below.  

1. Crossings by streets, driveways, culverts, railroads, recreational features, 
intakes, docks, utilities, bridges or other facilities shall be allowed. Stormwater 
control facilities and wetlands constructed for mitigation purposes shall be 
allowed in wetland buffers.  

2. Wetland buffers may be used for passive recreational activities, such as walking 
and bicycling trails, provided that service facilities for such activities, including 
but not limited to parking, picnicking and sanitary facilities, are located outside 
of the wetland buffer. Water-oriented recreational facilities, such as boat or 
fishing piers located within wetland buffer areas, shall require a use permit from 
the Board of Adjustment pursuant to Sec. 3.8, Sedimentation and Erosion 
Control.  

3. Land within the wetland buffer shall not serve to meet minimum lot size 
requirements except in the Rural Tier and on properties zoned RR or RS-20, in 
the Suburban Tier, where at least 50% of the lot is outside of the wetland buffer 
or wetland.  

4. Any use allowed by this section shall be designed and constructed to minimize 
the amount of intrusion into the wetland buffer and to minimize clearing, 
grading, erosion and water quality degradation.  
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Sec. 8.10 Durham Inventory Site Protection Standards  

The protection of Durham Inventory of Natural Areas and Rare Species (known as 
Durham Inventory Sites), whenever possible, is accomplished through a series of 
development standards, including, but not limited to:  

1. Site plan review procedure in Sec. Sec. 3.7;  
2. Special use permits in Sec. 3.9;  
3. Conservation subdivisions in Sec. 6.2.4;  
4. Open space in Sec. 7.2 ; and  
5. Tree protection and tree coverage in Sec. 8.3.  
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Sec. 3.8 Sedimentation and Erosion Control 
3.8.1 Applicability  

1. An erosion control plan shall be prepared for all land-
disturbing activities subject to Sec.  12.10, 
Sedimentation and Erosion Control, whenever the 
proposed activity is to be undertaken anywhere in the 
County, including within the City, on a tract comprising 
more than one acre, if more than one acre is to be 
uncovered; or on a tract comprising 12,000 square feet 
or more in water quality critical and/or water quality 
basin areas, as defined in this Ordinance, if 12,000 
square feet or more are to be uncovered. The 
Sedimentation and Erosion Control Officer, or designee, may require an erosion 
control plan for any land-disturbing activity when off-site damage is occurring, 
or if the potential for significant off-site damage exists. Additionally, a plan and 
permit may be required when the applicant, or a parent, subsidiary, or other 
affiliate of the applicant, has engaged in the activities enumerated in Sec. 3.8.7, 
Disapproval of Plan. 

  Less than 12,000 
s.f.  

12,000 s.f. to 1 
acre  

More than 1 
acre  

Plan MR MR (*R) R
Permit MR R R
Plan to 
District     R 

 
MR -May be required when off-site damage is occurring or if the 
potential for significant off-site damage exists, or if a parent, 
subsidiary, or other affiliate of the applicant, has engaged in the 
activities enumerated in Sec. 3.8.7. 
R -Required. 
*R -Required in water quality critical area (WQCA), and water quality 
basin area (WQBA), Lake Michie/Little River Critical Area (M/LR-A), 
Lake Michie/Little River Basin/Protected Area (M/LR-B), Falls and 
Jordan Critical Area (F/J-A) and Eno Critical Area (E-A). 

2. No person shall undertake any land disturbing activity to subject to Sec. 12.10, 
Sedimentation and Erosion Control, without first obtaining a permit from the 
Sedimentation and Erosion Control Officer, or designee.  

3.8.2 Application Requirements 

1. Three copies of the plan shall be filed at least 30 days prior to the 
commencement of the proposed activity with the Sedimentation and Erosion 
Control Office, which will forward it to the Durham Soil and Water Conservation 
District. If the applicant is not the owner of the land to be disturbed, the draft 
erosion and sedimentation control plan must include the owner's written 
consent for the applicant to submit a draft erosion and sedimentation control 
plan and to conduct the anticipated land-disturbing activity. A copy of the 
erosion control plan for any land-disturbing activity that involves the utilization 

H-336



CITY/COUNTY SEDIMENTATION & EROSION 

CONTROL (UDO REQUIREMENTS) D-3   

of ditches for the purpose of dewatering or lowering the water table must be 
forwarded to the director of the state division of water quality. One copy of the 
approved plan shall be kept on file at the job site. After approving the plan, if 
the Sedimentation and Erosion Control Officer, or designee, upon inspection of 
the job site, determines that a significant risk of off-site sedimentation exists, 
the Sedimentation and Erosion Control Officer, or designee, will require a 
revised plan. Pending the preparation of the revised plan, work shall cease or 
shall continue under conditions outlined by the Sedimentation and Erosion 
Control Officer, or designee. Even if a plan is approved in less than 30 days, no 
land-disturbing activity may occur until at least 30 days after the approved plan 
has been filed with the Sedimentation and Erosion Control Office.  

2. Any plan submitted for a land-disturbing activity for which an environmental 
document is required by the North Carolina Environmental Policy Act (NCGS § 
113A-1, et seq.), shall be deemed incomplete until a complete environmental 
document is available for review. The County Sedimentation and Erosion Control 
Office shall promptly notify the person submitting the plan that the 30-day time 
limit for review of the plan pursuant to paragraph E. of this subsection shall not 
begin until a complete environmental document is available for review.  

3. The plan required by this section shall contain architectural and engineering 
drawings, maps, assumptions, calculations and narrative statements as needed 
to adequately describe the proposed development of the tract and the measures 
planned to comply with the requirements of this Article. Plan content may vary 
to meet the needs of specific site requirements.  

4. Erosion control plans shall be prepared by, and bear the seal and signature of, a 
registered professional engineer, registered landscape architect, registered 
architect, registered land surveyor, or certified professional sediment and 
erosion control specialist. The Sedimentation and Erosion Control Officer, or 
their designee, may deem such a seal and signature is not necessary due to 
simplicity of some sites (as the absence of sensitive geographical features and 
receiving watercourses) and the limited nature of the erosion control measures 
required.  

5. The approval of an erosion control plan is conditioned on the applicant's 
compliance with federal, state and local water quality laws, regulations, and 
rules.  

6. Erosion control plans may be disapproved unless accompanied by an authorized 
statement of financial responsibility and ownership. This statement shall be 
signed by the person financially responsible for the land-disturbing activity or 
his attorney in fact. The statement shall include the mailing and street 
addresses of the principle place of business of the person financially responsible 
and of the owner of the land or their registered agents. If the person financially 
responsible is not a resident of this state, a state agent must be designated in 
the statement for the purpose of receiving notice of compliance or 
noncompliance with the plan, the North Carolina Sedimentation Pollution 
Control Act of 1973, as amended and all rules and orders pursuant to it 
(hereafter referred to "the Act" in this section, this Section, or Sec. 12.10, 
Sedimentation and Erosion Control, or rules or orders adopted or issued 
pursuant to this Section, or Sec. 12.10, Sedimentation and Erosion Control.  
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3.8.3 Fees 

1. The fees charged for the administration and enforcement of this Article shall be 
as prescribed by the Board of Commissioners.  

2. To encourage the use of larger, more efficient sediment trapping riser-type 
basins, the Sedimentation and Erosion Control Officer, or designee is authorized 
to charge a reduced fee for all land disturbing in excess of ten acres on a given 
project. To qualify for the reduced fee, which shall be as prescribed by the Board 
of Commissioners, the project or development must meet the following criteria:  

1. Fee reduction areas must be tributary to the basin.  
2. Basin shall be designed to settle the 40-micron particle with minimum 

settling efficiency of 70% during the two-year storm event and design 
must be based on all up stream disturbed areas and tributary drainage 
area.  

3. Basin may not be installed in a live stream.  
4. Existing ponds and lakes may not be used as a sediment basin.  
5. One party must retain operational control of the basin and all land 

qualified for fee reduction. Sold outparcels must be permitted separately. 
Sale of land between the basin and other disturbed areas disqualifies 
upstream areas for the reduced fees.  

6. Performance bond may be adjusted as the amount of disturbed area 
changes.  

7. Additional areas may be added per the criteria enumerated in this 
subsection only as long as the basin is properly installed and maintained.  

8. Permit revocation and/or other enforcement activity for failure to 
maintain the basin will affect all upstream land-disturbing activities.  

3.8.4 Action by Durham Soil and Water Conservation District 

The Durham Soil and Water Conservation District shall review the plan and submit any 
comments and recommendations to the County Sedimentation and Erosion Control 
Office within 20 days after the Soil and Water Conservation District received the 
erosion control plan, or within any shorter period of time as may be agreed upon by 
the Soil and Water Conservation District and the County Sedimentation and Erosion 
Control Office. Failure of the Soil and Water Conservation District to submit its 
comments and recommendations within 20 days or within any agreed-upon shorter 
period of time shall not delay final action on the plan. 

3.8.5 Action by Sedimentation and Erosion Control Office 

The County Sedimentation and Erosion Control Office will review each complete plan 
submitted to it and within 30 days of receipt thereof will notify the person submitting 
the plan that it has been approved, approved with modifications, approved with 
performance reservations or disapproved. Failure to approve or disapprove a complete 
erosion control plan within 30 days of receipt shall be deemed approval. Disapproval 
of a plan must specifically state in writing the reasons for disapproval. The 
Sedimentation and Erosion Control Officer, or designee, must approve, approve with 
modifications, or disapprove a revised plan within 15 days of receipt, or it is deemed to 
be approved. If, following commencement of a land-disturbing activity pursuant to an 
approved plan, the Sedimentation and Erosion Control Officer, or designee, determines 
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that the plan is inadequate to meet the requirements of this Section and Sec. 12.10, 
Sedimentation and Erosion Control, the Sedimentation and Erosion Control Officer, or 
designee, may require such revisions as are necessary to comply with this Section and 
Sec. 12.10, Sedimentation and Erosion Control. Failure to approve, approve with 
modifications, or disapprove a revised erosion control plan within 15 days of receipt 
shall be deemed approval of the plan. Plans for which no permit has been issued shall 
expire one year from the approval date. After a plan has been disapproved, a revised 
plan must be submitted within one year or the file will be closed. 

3.8.6 Preconstruction Conference  

When deemed necessary by the Sedimentation and Erosion Control Officer, or 
designee, a preconstruction conference may be required. 

3.8.7 Disapproval of Plan 

1. An erosion control plan may be disapproved upon a finding that an applicant, or 
a parent, subsidiary or other affiliate of the applicant:  

1. Is conducting or has conducted land-disturbing activity without an 
approved plan, or has received notice of violation of a plan previously 
approved by the commission or a local government pursuant to the Act 
and has not complied with the notice within the time specified in the 
notice;  

2. Has failed to pay a civil penalty assessed pursuant to the Act or a local 
ordinance adopted pursuant to the Act by the time the payment is due;  

3. Has been convicted of a misdemeanor pursuant to NCGS § 113A-64(b) or 
any criminal provision of a local ordinance adopted pursuant to the Act; 
or  

4. Has failed to substantially comply with state rules or local ordinances and 
regulations adopted pursuant to the Act.  

2. For purposes of this subsection, an applicant's record may be considered for 
only the two years prior to the application date.  

3. Any person engaged in land-disturbing activity who fails to file a plan in 
accordance with this Article, or who conducts a land-disturbing activity except 
in accordance with provisions of an approved plan, shall be deemed in violation 
of this Article. 

3.8.8 Amendment of Plan 

Applications for amendment of an erosion control plan in written and/or graphic form 
may be made at any time under the same conditions as described in this section. Until 
such time as such amendment is approved by the Sedimentation and Erosion Control 
Officer, or designee, the land-disturbing activity shall not proceed except in 
accordance with the erosion control plan as originally approved. 
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3.8.9 Appeals 

1. Except as provided in paragraph B. of this subsection, the appeal of a 
disapproval or approval with modifications of a plan shall be governed by the 
following provisions:  

1. The disapproval or modification of any proposed erosion control plan or 
the refusal to issue a land-disturbing permit by the Sedimentation and 
Erosion Control Officer, or designee, shall entitle the person submitting 
the plan, or applying for the permit, to a hearing if such person submits 
written demand to the Clerk to the Board of Commissioners for a hearing 
within 15 days after receipt of written notice of disapproval or 
modifications. The written demand must specify, with particularity, the 
factual and/or legal basis for the appeal. No grounds, other than those so 
specified, may be argued.  

2. Hearings held pursuant to this section shall be conducted by the Board of 
Commissioners within 15 days after the date of the appeal or request for 
a hearing, or at the next regularly scheduled meeting, whichever is later.  

3. If the Board of Commissioners upholds the disapproval or modification of 
a proposed erosion control plan or refusal to issue a permit following the 
public hearing, the person submitting the plan or permit application shall 
then be entitled to appeal the Board of Commissioners' decision to the 
State Sedimentation Control Commission as provided in NCGS § 113A-
61(c) and Title 15 NCAC 4B.0018(d).  

2. In the event that an erosion control plan is disapproved pursuant to Sec. 3.8.7, 
Disapproval of Plan, the County Sedimentation and Erosion Control Office shall 
notify the Director of the Division of Land Resources (within the North Carolina 
Department of Environment and Natural Resources [DENR]) of such disapproval 
within ten days. The County Sedimentation and Erosion Control Office shall 
advise the applicant and the director in writing as to the specific reasons that 
the plan was disapproved. The applicant may appeal the County Sedimentation 
and Erosion Control Office's disapproval of the plan pursuant to Sec. 3.8.7, 
Disapproval of Plan, directly to the commission.  

3.8.10 Expiration 

A land-disturbing permit shall lapse at the end of:  

1. One year from the date of issuance if no land-disturbing activity has been 
undertaken in that period. No land-disturbing activity may take place until the 
person responsible has applied for, and received, a new land-disturbing permit. 
The fee for the new permit shall be 100% of the current applicable fee.  

2. A two-year period, unless it is extended by the Sedimentation and Erosion 
Control Officer upon written request of the permit holder. The request for 
extension shall include reasons for incompletion of the work. After review of the 
original plan and an on-site inspection of the completed work, the permit may 
be extended effective for a period not to exceed six months from the date of 
expiration of the original permit. The fee for the extended permit shall be 25% 
of the current applicable fee. If work cannot be completed and the site 
permanently stabilized prior to expiration of the permit or permit extension, 
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then a new land-disturbing permit must be applied for and obtained as 
described in this section 

 

Sec. 12.10 Sedimentation and Erosion Control 
 
12.10.1 Purposes 

1. This Section is adopted for the purposes of:  
1. Regulating certain land-disturbing activity to control accelerated erosion 

and sedimentation in order to prevent the pollution of water and other 
damage to lakes, watercourses and other public and private property by 
sedimentation; and  

2. Establishing procedures through which these purposes can be fulfilled. 
2. No person shall undertake any land-disturbing activity subject to this Section 

without first obtaining a permit therefore from the Sedimentation and Erosion 
Control Officer, or designee. 

12.10.2 Scope and Exclusions 

1. This Article shall apply to land-disturbing activities undertaken by any person 
within the planning jurisdictions of the County and those areas of the City of 
Durham that are within Durham County, with the following exclusions::  

1. Land disturbing activities for the purpose of fighting fires;  
2. Land disturbing activities for the stockpiling of raw or processed sand, 

stone or gravel in material processing plants and storage yards, provided 
that sediment control measures have been utilized to protect against off-
site damage;  

3. Land disturbing activity that is less than 12,000 square feet in surface 
area. In determining the area, lands under one or diverse ownership 
being developed as a unit will be aggregated. Notwithstanding this 
provision, an erosion control plan may be required by the Sedimentation 
and Erosion Control Officer, or designee when off-site damage is 
occurring, or if the potential for significant off-site damage exists. 
Additionally, this Section may apply when the applicant, or a parent, 
subsidiary, or other affiliate of the applicant has engaged in the activities 
enumerated in Sec. 3.8.2.  

4. Land disturbing activities undertaken on agricultural land for the 
production of plants and animals useful to man, as set forth in NCGS § 
113A-52.01, including but not limited to:  

1. Forage and sod crops, grain and feed crops, tobacco, cotton and 
peanuts;  

2. Dairy animals and dairy products;  
3. Poultry and poultry products;  
4. Livestock, including beef cattle, sheep, swine, horses, ponies, 

mules or goats, including the breeding and grazing of any or all 
such animals;  

5. Bees and apiary products;  
6. Fur animals;  
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5. Land disturbing activities undertaken on forest land for the production 
and harvesting of timber and timber products and which are conducted in 
accordance with best management practices set out in Forest Practice 
Guidelines Related to Water Quality, as adopted by the North Carolina 
Department of Environment and Natural Resources (DENR.) If land-
disturbing activity undertaken on forestland for the production and 
harvesting of timber and timber products is not conducted in accordance 
with Forest Practice Guidelines Related to Water Quality, the provisions of 
this Article shall apply to such activity and any related land-disturbing 
activity on the tract;  

6. Land disturbing activities undertaken by persons as defined in NCGS § 
113A-52(8) who are otherwise regulated by the provisions of the Mining 
Act of 1971, NCGS §§ 74-46--74-68;  

7. Land-disturbing activity over which the state has exclusive regulatory 
jurisdiction as provided in NCGS § 113A-56(a); and  

8. Land disturbing activities undertaken for the duration of an emergency, 
activities essential to protect human life.  

2. This section shall not require ground cover on cleared land forming the future 
basin of a planned reservoir. 

12.10.3 General Requirements 

1. Plan Required  
No person shall initiate any land-disturbing activity which uncovers more than 
one acre without having an erosion control plan approved by the County 
Sedimentation and Erosion Control Office.  

2. Protection of Property  
Persons conducting land-disturbing activity shall take all reasonable measures 
to protect all public and private property from damage caused by such activity.  

3. More Restrictive Rules Shall Apply  
Whenever conflicts exist between federal, State or local laws, ordinances or 
rules, the more restrictive provision shall apply. 

12.10.4 Basic Control Objectives 

In order for an erosion control plan to be approved, the following control objectives 
shall be met:  

1. Identify Critical Areas 
On-site areas which are subject to severe erosion, and off-site areas which are 
especially vulnerable to damage from erosion and/or sedimentation, are to be 
identified and receive special attention.  

2. Limit Time of Exposure 
All land-disturbing activity is to be planned and conducted to limit exposure to 
the shortest feasible time.  

3. Limit Exposed Areas 
All land-disturbing activity is to be planned and conducted to minimize the size 
of the area to be exposed at any one time.  
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4. Control Surface Water 
Surface water runoff originating upgrade of exposed areas should be controlled 
to reduce erosion and sediment loss during the period of exposure.  

5. Control Sedimentation 
All land-disturbing activity is to be planned and conducted so as to prevent off-
site sedimentation damage.  

6. Manage Stormwater Runoff 
When the increase in the velocity of stormwater runoff resulting from a land-
disturbing activity is sufficient to cause accelerated erosion of the receiving 
watercourse, plans are to include measures to control the velocity at the point of 
discharge so as to minimize accelerated erosion of the site and increased 
sedimentation of the stream.  

12.10.5 Land Disturbing Permits 

1. A land-disturbing permit may be obtained upon submitting the fee, zoning 
compliance checkoff issued by the Durham City-County Planning Department, 
statement of financial responsibility and ownership, approved erosion control 
plan, if required, security deposit, if required, certification that tree protection 
fencing has been installed, if required, by obtaining approval of the proposed 
project by the City or County as applicable. If the applicant is not the owner of 
the land to be disturbed, the applicant must also include the owner's written 
consent for the applicant to submit a permit application and to conduct the 
anticipated land-disturbing activity. The applicant shall submit three copies of 
the plan, if required, to the Sedimentation and Erosion Control Officer, or 
designee, at least 30 days prior to commencement of the proposed activity. The 
Sedimentation and Erosion Control Officer, or designee, shall review permit 
applications for land disturbing activities which do not require an approved plan 
and, within 14 calendar days of receipt thereof, shall notify the person 
submitting the application that it has been approved, approved with 
modifications, or disapproved. No permit shall be issued until such time as the 
local government is assured that the proposed land-disturbing activity will be 
carried out in accordance with this Article and the approved erosion control 
plan, if required. A land-disturbing permit application may be disapproved for 
the same reasons that an erosion control plan may be disapproved, as set forth 
in Sec. 3.8.7 of this Ordinance.  

2. The Sedimentation and Erosion Control Officer, or designee, shall require 
security to assure performance of the conditions of the permit whenever a land-
disturbing activity is in excess of five acres or whenever the Sedimentation and 
Erosion Control Officer determines the activity may result in significant off-site 
damage. The applicant shall be required to file with the local government an 
improvement security in the form of a performance or cash bond. The amount 
shall be deemed sufficient by the Sedimentation and Erosion Control Officer, or 
designee to cover all costs of protection or other improvements required for 
conformity with standards specified in this Section. The security shall be 
released when the Sedimentation and Erosion Control Officer, or designee, has 
certified that all of the requirements of this Section have been met. Forfeiture of 
the improvement security shall not release the person conducting the land 
disturbing activity of their obligation to install and maintain necessary erosion 
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control measures, to stabilize the site, or any other obligation of this Section, or 
any rule or order promulgated in furtherance thereof.  

3. A land disturbing permit issued under this Section shall be prominently 
displayed until all construction is completed and all permanent sedimentation 
and erosion control measures are installed, and the site has been substantially 
stabilized, as required.  

12.10.6 Mandatory Standards for Land-Disturbing Activity 

No land-disturbing activity subject to the control of this Section shall be undertaken 
except in accordance with the following mandatory standards:  

1. Buffer Zones  
Except where more stringent buffer requirements are specified in Article 8, 
Erosion Protection, and/or Article 9, Landscaping and Buffering, the following 
requirements shall apply.  

1. No land-disturbing activity during periods of construction or 
improvement to land shall be permitted in proximity to a lake or natural 
watercourse unless a buffer zone is provided along the margin of the 
watercourse of sufficient width to confine visible siltation within the 25% 
of the buffer zone nearest the land-disturbing activity. Waters that have 
been classified as trout waters by the Environmental Management 
Commission shall have an undisturbed buffer zone 25 feet wide or of 
sufficient width to confine visible siltation within the 25% of the buffer 
zone nearest the land-disturbing activity, whichever is greater. Provided, 
however, that the County may approve plans which include land 
disturbing activity along trout waters when the duration of such 
disturbance would be temporary and the extent of such disturbance 
would be minimal. This subsection shall not apply to a land-disturbing 
activity in connection with the construction of facilities to be located on, 
over or under a lake or natural watercourse.  

2. Unless otherwise provided, the width of a buffer zone is measured from 
the edge of the water to the nearest edge of the disturbed area, with the 
25% of the strip nearer the land-disturbing activity containing natural or 
artificial means of confining visible siltation.  

3. The 25 foot minimum width for an undisturbed buffer zone adjacent to 
designated trout waters shall be measured horizontally from the top of 
the bank.  

4. Where a temporary and minimal disturbance is permitted as an exception 
by paragraph 1 of this subsection, land-disturbing activities in the buffer 
zone adjacent to designated trout waters shall be limited to a maximum 
of 10% of the total length of the buffer zone within the tract to be 
distributed such that there is not more than 100 linear feet of 
disturbance in each 1,000 linear feet of buffer zone. Larger areas may be 
disturbed with the written approval of the Sedimentation and Erosion 
Control Officer.  

5. No land-disturbing activity shall be undertaken within a buffer zone 
adjacent to designated trout waters that will cause adverse temperature 
fluctuations, as set forth in Title 15 NCAC 2b.0211, "Fresh Surface Water 
Classification and Standards," in these waters.  
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2. Graded Slopes and Fills  
The angle for disturbed land shall be no greater than the angle which can be 
retained by vegetative cover or other adequate erosion control devices or 
structures. In any event, slopes left exposed will, within 21 calendar days of any 
phase or grading, be planted or otherwise provided with temporary or 
permanent ground cover, devices or structures sufficient to restrain erosion.  

3. Ground Cover  
Whenever land-disturbing activity is undertaken on a tract comprising more 
than 12,000 square feet, if more than 12,000 square feet is uncovered, the 
person conducting the land-disturbing activity shall install such sedimentation 
and erosion control devices and practices as are sufficient to retain the sediment 
generated by the land-disturbing activity within the boundaries of the tract 
during construction upon and development of such tract, and shall plant or 
otherwise provide a permanent ground cover sufficient to restrain erosion after 
completion of construction or development. Except as provided in Sec. 
12.10.7B.5 of this Article, provisions for a ground cover sufficient to restrain 
erosion must be accomplished within 15 working days or 30 calendar days 
following completion of construction or development, whichever is shorter.  

4. Prior Plan Approval  
No person shall initiate any land-disturbing activity on a tract for which an 
erosion control plan is required by Sec. 3.8.1, Applicability, of this Ordinance 
unless, 30 or more days prior to initiating the activity, an erosion control plan 
for such activity is filed with and approved by the County Sedimentation and 
Erosion Control Office. Even if a permit is issued in less than 30 days, no land-
disturbing activity may occur until at least 30 days after the approved plan has 
been filed with the Sedimentation and Erosion Control Office.  

5. Commencement of Activity  
Prior to initiating land-disturbing activity, the person conducting such activity 
must notify the Sedimentation and Erosion Control Office of the date that such 
activity will begin. 

12.10.7 Design and Performance Standards 

1. Except as provided in paragraph B.2. of this subsection, erosion and 
sedimentation control measures, structures and devices shall be so planned, 
designed and constructed as to provide protection from the calculated 
maximum peak of runoff from the ten-year storm. Runoff rates shall be 
calculated using the procedures in the USDA, Soil Conservation Service's 
"National Engineering Field Manual for Conservation Practices," or other 
calculation procedures acceptable to the Sedimentation and Erosion Control 
Officer, or their designee.  

2. In high quality water (HQW) zones, the following design standards shall apply:  
1. Uncovered areas in HQW zones shall be limited at any time to a maximum 

total area, within the boundaries of the tract, to 20 acres. Only the 
portion of the land-disturbing activity within a HQW zone shall be 
governed by this section. Larger areas may be uncovered within the 
boundaries of the tract with the written approval of the Director of DENR.  

2. Erosion and sedimentation control measures, structures and devices 
within HQW zones shall be so planned, designed and constructed to 
provide protection from the runoff of the 25-year storm which produces 
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the maximum peak rate of runoff as calculated according to the United 
States Department of Agriculture Soil Conservation Service's "National 
Engineering Field Manual for Conservation Practices" or according to 
procedures adopted by any other agency of this state or the United States 
or any generally recognized organization or association.  

3. Sediment basins within HQW zones shall be designed and constructed 
such that the basin will have a settling efficiency of at least 70% for the 
40-micron (0.04mm) size soil particle transported into the basin by the 
runoff of that two-year storm which produces the maximum peak rate of 
runoff as calculated according to procedures in the United States 
Department of Agriculture Soil Conservation Service's "National 
Engineering Field Manual for Conservation Practices" or according to 
procedures adopted by any other agency of this state or the United States 
or any generally recognized organization or association.  

4. Newly constructed open channels in HQW zones shall be designed and 
constructed with side slopes no steeper than two horizontal to one 
vertical if a vegetative cover is used for stabilization, unless soil 
conditions permit a steeper slope or where the slopes are stabilized by 
using mechanical devices, structural devices or other acceptable ditch 
liners. In any event, the angle for side slopes shall be sufficient to restrain 
accelerated erosion.  

5. Ground cover sufficient to restrain erosion must be provided for any 
portion of land-disturbing activity in a HQW zone within 15 working days 
or 30 calendar days following completion of construction or 
development, whichever period is shorter. 

12.10.8 Permanent Downstream Protection of Stream Banks, Channels and Slopes 

A. Intent  
Stream banks and channels downstream from any land-disturbing activity shall 
be protected from increased degradation by accelerated erosion caused by 
increased velocity of runoff from the land-disturbing activity.  

B. Performance Standard  
The land-disturbing activity shall be planned and conducted such that the 
velocity of stormwater runoff in the receiving watercourse at the point of 
discharge resulting from a ten-year storm after development shall not exceed 
the greater of:  

1. The velocity specified according to the soil type in the following table, for 
a point of discharge into a receiving watercourse with bare soil or rock 
banks or bed;  

 

 

Materials 
Maximum 

Permissible 
Velocities 

Name Description FPS 1 MPS 2
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Materials 
Maximum 

Permissible 
Velocities 

Name Description FPS 1 MPS 2

Fine Sand 
(noncolloidal) 

Cecil fine sandy loam, Pinkston fine 
sandy loam   2.5 0.8

  

Appling sandy loam, Creedmoor 
sandy loam, Helena sandy loam, 
Mayodan sandy loam, Wedowee 
sandy loam, Wilkes sandy loam, 
White shore sandy loam     

Silt Loam 
(noncolloidal) 

Georgeville silt loam, Herndon silt 
loam, Lignum silt loam, Roanoke silt 
loam 3 0.9

Ordinary Firm 
Loam  

Iredell loam, Mecklenburg loam, 
Wahee loam, Davidson clay loam, 
White Store clay loam-eroded     

Fine Gravel 5 1.5

Stiff Clay (very 
colloidal)  

Iredell-Urban land complex, White 
Store-Urban land complex, Mayodan-
Urban land complex 5 1.5

Graded, Loam 
to Cobbles 
(noncolloidal) 

Tatum gravelly silt loam, Nason stony 
silt loam, Goldston slaty (channery) 
silt loam 5 1.5

Graded, Silt to 
Cobbles 
(colloidal)   5.5 1.7

Alluvial Silts 
(noncolloidal) 

Wehadkee silt loam, Congaree silt 
loam, Chewacla silt loam, Cartecay 
silt loam 3.5 1.1

Alluvial Silts 
(colloidal)    5 1.5
Coarse Gravel 
(noncolloidal)   6 1.8
Cobbles and 
shingles    5.5 1.7
Shales and 
Hard Pans   6 1.8

Gullied Land 
and Urban 
Land 

These soil types are variable with 
respect to texture, both colloidal and 
noncolloidal. The amount of cut, fill 
and grading into the original soil 
could affect velocity. Average velocity 
is 3.0. 3 0.9

1 FPS: Feet per second 
2 MPS: Meters per second 
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2. The velocity specified according to the type of vegetation and depth of 
flow in the following table, for a point of discharge into a vegetated 
receiving watercourse; or  
 

Vegetatively Protected Watercourses and Point of Stormwater Discharge 
3. T

h
e
 
v
e
l
o
c
i
t
y
 
i
n
 
t 

 
3. The receiving watercourse determined for the ten-year storm prior to 

development.  

C. If the conditions enumerated in paragraph B, Performance Standard, of this 
subsection cannot be met, the channel below the discharge point shall be 
designed and constructed to withstand the expected velocity.  

D. Slope Protection  
When soils with slopes as indicated in the following table occur between a point 
of stormwater discharge and the next confluence of concentrated stormwater 
runoff, such areas, on- or off-site, shall be protected from accelerated erosion 
by diverting the stormwater discharge from those soil surfaces. Diversion may 
include the provision of piped, paved or armored storm drainage facilities.  
   

Critical Soils of Durham County 
ApC Appling sandy loam 6-10% slopes 
CfC Cecil fine sandy loam 6-10% slopes 
CrC Creedmoor sandy loam 6-10% slopes 
DaD Davidson clay loam 6-10% slopes 
GeC Georgeville silt loam 6-10% slopes 
GeD Georgeville silt loam 10-15% slopes 
GIE Goldston slaty silt loam 10-25% slopes 
GIF Goldston slaty silt loam 25-45% slopes 
GrC Granville sandy loam 6-10% slopes 
Gu Gullied land Clayey materials 

Group 
No. Vegetation 

Depth of Flow 
Maximum 
Permissible 

(feet) Velocity 

1 Bermudagrass 
up to 1                    
greater than 1 

4                      
6 

2 Tall fescue; Reed canarygrass; 
Kentucky bluegrass 

up to 1                    
greater than 1 

3                      
6 

3 Grass and legumes, mixed; Weeping 
lovegrass 

up to 1                    
greater than 1 

3                      
4 

4 Lespedeza, sericea; Red fescue; Red 
Top 

up to 1                    
greater than 1 

2.5                   
2.5 

5 

Annuals: Annual lespedeza (KOBE); 
Sudangrass                                           
Small grain: (Rye, Oats, 
barley); Ryegrass 

up to 1                    
greater than 1 

2.5                   
2.5 

Notes: Do not use vegetative protection on longitudinal parallel to flow slopes 
steeper than 10% except for side slopes. Annuals: use only as temporary protection 
until permanent cover is established. 
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Critical Soils of Durham County 
HeC Helena sandy loam 6-10% slopes 
HrC Herndon silt loam 6-10% slopes 
HsC Herndon stony silt loam 2-10% slopes 
IrC Iredell loam 6-10% slopes 

IyC 
Iredell-Urban land 
complex 6-10% slopes 

MfC Mayodan sandy loam 6-10% slopes 
MfD Mayodan sandy loam 10-15% slopes 
MfE Mayodan sandy loam 15-25% slopes 

MrC 
Mayodan-Urban land
complex 0-10% slopes 

MrD 
Mayodan-Urban land 
complex 10-15% slopes 

MuC Mecklenburg loam 6-10% slopes 
NaD Nason silt loam 10-15% slopes 
NaE Nason silt loam 15-25% slopes 
NoD Nason stony silt loam 10-15% slopes 

PfC 
Pinkston fine sandy 
loam 2-10% slopes 

PfE 
Pinkston fine sandy 
loam 10-25% slopes 

TaE Tatum gravelly silt loam 15-25% slopes 
Ur Urban land   
WmD Wedowee sandy loam 10-25% slopes 
WmE Wedowee sandy loam 15-25% slopes 
WsC White Store sandy loam 6-10% slopes 
WsE White Store sandy loam 10-25% slopes 

WvC2 White Store clay loam 
2-10 % slopes, 
eroded 

WvE2 White Store clay loam 
10-25% slopes, 
eroded 

WwC 
White Store-Urban land 
complex 0-10% slopes 

WwE 
White Store-Urban land 
complex 10-25% slopes 

WxE Wilkes sandy loam 10-25% slopes 

 

E. Acceptable Management Measures  
Measures applied alone or in combination to satisfy the intent of this section 
are acceptable if there are no objectionable secondary consequences. The State 
Sedimentation Control Commission recognizes that the management of 
stormwater runoff to minimize or control downstream channel and bank 
erosion is a developing technology. Innovative techniques and ideas will be 
considered and may be used when shown to have the potential to produce 
successful results. Some alternatives are to:  

3. Avoid increases in surface runoff volume and velocity by including 
measures to promote infiltration to compensate for increased runoff 
from areas rendered impervious.  
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4. Avoid increases in stormwater discharge velocities by using vegetated or 
roughened swales and waterways in lieu of closed drains and high 
velocity paved sections.  

5. Provide energy dissipaters at outlets of storm drainage facilities to 
reduce flow velocities at the point of discharge. These may range from 
simple rip-rapped sections to complex structures.  

6. Protect watercourses subject to accelerated erosion by improving cross 
sections and/or providing erosion-resistant lining.  

F. Exceptions  
This section shall not apply where it can be demonstrated, to the Sedimentation 
and Erosion Control Officer's satisfaction, that stormwater discharge velocities 
will not create an erosion problem in the receiving watercourses. 

12.10.9 Borrow and Waste Areas 

When the person conducting the land-disturbing activity is also the person conducting 
the borrow or waste disposal activity, areas from which borrow is obtained and which 
are not regulated by the provisions of the Mining Act of 1971, and waste areas for 
surplus materials other than landfills regulated by the State Department of 
Environmental and Natural Resources Division of Solid Waste Management, shall be 
considered as part of the land-disturbing activity where the borrow material is being 
used or from which the waste material originated. When the person conducting the 
land-disturbing activity is not the person obtaining the borrow and/or disposing of the 
waste, these areas shall be considered a separate land-disturbing activity. 

12.10.10 Access and Haul Roads 

Temporary access and haul roads, other than public roads, constructed or used in 
connection with any land-disturbing activity shall be considered a part of such activity. 

12.10.11 Operations in Lakes or Natural Watercourses 

Land-disturbing activity in connection with construction in, on, over, or under a lake or 
natural watercourse shall be planned and conducted in such a manner as to minimize 
the extent and duration of disturbance of the stream channel. The relocation of a 
stream, where relocation is an essential part of the proposed activity, shall be planned 
and executed so as to minimize changes in the stream flow characteristics, except 
when justification for significant alternation to flow characteristic is provided. 

12.10.12 Responsibility for Maintenance 

During the development of a site, the person conducting the land-disturbing activity 
shall install and maintain all temporary and permanent erosion and sedimentation 
control measures as required by the approved plan or any provision of this Section, the 
North Carolina Sedimentation Pollution Control Act of 1973, as amended and all rules 
and orders adopted pursuant to it, or any order adopted pursuant to this Section. After 
site development, the land owner or person in possession or control of the land shall 
install and/or maintain all necessary permanent erosion and sediment control 

H-350



CITY/COUNTY SEDIMENTATION & EROSION 

CONTROL (UDO REQUIREMENTS) D-17   

measures, except those measures installed within a road or street right-of-way or 
easement accepted for maintenance by a governmental agency. 

12.10.13 Additional Measures 

Whenever the Sedimentation and Erosion Control Officer, or designee, determines that 
significant sedimentation is occurring as a result of land-disturbing activity, despite 
application and maintenance of protective practices, the person conducting the land-
disturbing activity will be required to and shall take the additional protective action 
directed. 

 
 
Sec. 15.1 Violations; Violators 
15.1.2 Violation 

1. It shall be unlawful and a violation of this Ordinance to establish, create, 
expand, alter, occupy, or maintain any use, land development activity, or 
structure, including but not limited to signs and buildings, that violates or is 
inconsistent with any provision of this Ordinance or any order, approval, or 
authorization issued pursuant to this Ordinance . Approvals and authorizations 
include, but are not limited to: special use permits, sign permits, certificates of 
compliance, variances, building permits, development plans, site plans, and 
conditions of such permits, variances, and plans.  

2. It shall also be a violation to engage in any construction, land development 
activity, or use, without all approvals and authorizations required by this 
Ordinance .  

3. Each day of a violation may be considered a separate and distinct violation.  

15.1.3 Violator 

1. General 
Violators may include any person who owns, leases, occupies, manages, or 
builds any structure or engages in any land development activity in violation of 
this Ordinance and any person who owns, leases, or occupies a use in violation 
of this Ordinance. A violation may be charged against more than one violator.  

Commentary: The definition of violator and the ability to 
charge more than one violator means that both tenant and 
landlord, where applicable, may be in violation and subject to 
penalties. 

2. Sedimentation and Erosion Control (Sec. 12.10)  
The person responsible for violations of Sec. 12.10, Sedimentation and Erosion 
Control, consistent with the provisions of NCGS, §113A-64 shall mean:  

1. The developer or other person who has, or holds himself out as having, 
financial or operation control over the land disturbing activity; or  

2. The landowner or person in possession, or control of the land when he or 
she has directly or indirectly allowed the land disturbing activity or has 
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benefited from it, or has failed to comply with any provisions of Sec. 
12.10, Sedimentation and Erosion Control, of this ordinance, the North 
Carolina Sedimentation and Pollution Control Act of 1973, as amended, 
and all rules and orders adopted pursuant to it. 

 15.1.4 Responsibility 

The Planning and/or Inspections Director, and/or County Engineer, or appropriate 
designees, shall enforce this Ordinance and the remedies authorized under this 
section. The responsible individual shall have the authority to settle any violations that 
involve the payment of money to the governing entity in exchange for a written release 
from actual or potential claims.  

 
 
Sec. 15.5 Sedimentation and Erosion Control Enforcement and Penalties  

15.5.1  Agents, officials or other qualified persons authorized by the Sedimentation 
and Erosion Control Officer may periodically inspect land-disturbing activities to 
ensure compliance with the North Carolina State Sedimentation Pollution Control 
Act of 1973, as amended, and all rules and orders adopted pursuant to it 
(hereafter referred to as "the Act" in this Section), Sec. 3.8, Sedimentation and 
Erosion Control, and Sec. 12.10, Sedimentation and Erosion Control, of this 
Ordinance or rules or orders adopted or issued pursuant to these sections, and 
to determine whether the measures required in the plan are effective in 
controlling erosion and sediment resulting from land-disturbing activity. Notice 
of the right to inspect shall be included in the notification of plan approval of 
each erosion control plan.  

15.5.2  No person shall willfully resist, delay or obstruct an authorized representative, 
employee or agent of Durham County while that person is lawfully inspecting or 
attempting to inspect a land-disturbing activity under this section.  

15.5.3  If it is determined that a person engaged in land-disturbing activity has failed 
to comply with the Act, Sec. 3.8, Sedimentation and Erosion Control, and Sec. 
12.10, Sedimentation and Erosion Control, of this Ordinance, or rules or orders 
adopted or issued pursuant to them, or has failed to obtain a land-disturbing 
permit or has failed to comply with an approved plan, a notice of violation shall 
be served upon that person. The notice may be served by any means authorized 
under NCGS � 1A-1, rule 4. The notice shall specify a date by which the person 
must comply with the Act, this Article, or rules, or orders adopted pursuant to 
this Article and inform the person of the actions that need to be taken to comply 
with the Act, Sec. 3.8, Sedimentation and Erosion Control, and Sec. 12.10, 
Sedimentation and Erosion Control, of this Ordinance, or rules or orders 
adopted pursuant to these sections. However, no time period for compliance 
need be given for failure to submit an erosion control plan for approval or for 
obstructing, hampering or interfering with an authorized representative while in 
the process of carrying out his/her official duties. If the person engaged in 
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land-disturbing activity fails to comply within the time specified, enforcement 
action shall be initiated.  

15.5.4  The Sedimentation and Erosion Control Officer, or designee shall have the 
power to conduct such investigations as he/she may reasonably deem necessary 
to carry out their duties as prescribed in this Section, and for this purpose to 
enter at reasonable times upon any property, public or private, for the purpose 
of investigating and inspecting the sites of any land-disturbing activity.  

15.5.5  The Sedimentation and Erosion Control Officer, or designee shall also have the 
power to require written statements, or the filing of reports under oath, with 
respect to pertinent questions relating to land-disturbing activity.  

15.5.6 Revocation of Permits  

1. The County Engineer shall have the power to revoke land-disturbing permits 
issued pursuant to Sec. 3.8, Sedimentation and Erosion Control, and Sec. 12.10, 
Sedimentation and Erosion Control. When the Sedimentation and Erosion 
Control Officer, or designee, proposes to the County Engineer that they revoke a 
land-disturbing permit, the Sedimentation and Erosion Control Officer, or 
designee shall serve the permittee or other responsible person with a notice of 
intent to revoke specifying the time and date of a pre-termination hearing to be 
held before the County Engineer. The notice shall be delivered at least three 
working days, Monday through Friday, before the date specified for the pre-
termination hearing.  

2. Should the County Engineer determine that the land disturbing permit should be 
revoked, he/she shall serve the permittee, or other responsible person, with a 
notice of revocation. Upon receipt of the notice of revocation, the responsible 
person shall immediately cause or order the cessation of all land-disturbing 
activities except those activities which are specifically directed towards bringing 
the site into a state of compliance.  

3. The person responsible for the land-disturbing activity may appeal the 
revocation of a land-disturbing permit to the Board of Commissioners by 
submitting a written demand to the Clerk to the Board of Commissioners for a 
hearing within 15 days after receipt of the written notice of revocation. The 
written demand must specify, in detail, the factual and/or legal basis for the 
appeal. No grounds, other than those so specified, may be argued.  

4. No person shall resume or continue any land-disturbing activity other than 
those necessary to bring the site into a state of compliance after receipt of a 
revocation notice and before reissuance of a land-disturbing permit or decision 
of the Board of Commissioners reinstating a land-disturbing permit. After the 
Sedimentation and Erosion Control Officer, or designee, has inspected the site 
and approved the remedial work, the responsible party may reapply for a land-
disturbing permit. The fee for reapplication shall be 100% of the current 
application fee.  

15.5.7 Civil Penalties  

1. Any person who violates any of the provisions of this Section, Sec. 3.8, 
Sedimentation and Erosion Control, or Sec. 12.10, Sedimentation and Erosion 

H-353



CITY/COUNTY SEDIMENTATION & EROSION 

CONTROL (UDO REQUIREMENTS) D-20   

Control, or who initiates or continues a land-disturbing activity for which an 
erosion control plan and/or land-disturbing permit is required except in 
accordance with the terms, conditions and provisions of an approved erosion 
control plan and/or land-disturbing permit shall be subject to a civil penalty. 
The maximum civil penalty for a violation shall be $5,000.00. A civil penalty 
may be imposed from the date the violation was commenced. Each day of 
continuing violation shall constitute a separate violation.  

2. The Sedimentation and Erosion Control Officer shall impose the civil penalty 
authorized by this section. The Sedimentation and Erosion Control Officer shall 
notify the person upon whom the civil penalty is imposed, of the amount of the 
penalty and the reason for the penalty. In determining the amount of the penalty 
the Sedimentation and Erosion Control Officer shall consider the degree and 
extent of harm caused by the violation, the cost of rectifying the damage, the 
amount of money the violator saved by noncompliance, whether the violation 
was committed willfully, and the prior record of the violator in complying or 
failing to comply with Sec. 3.8, Sedimentation and Erosion Control, Sec. 12.10, 
Sedimentation and Erosion Control, or this Section. The notice of civil penalty 
shall be served by any means authorized under NCGS §1A-1, rule 4, and shall 
direct the violator to either pay the civil penalty or contest the civil penalty, 
within 30 days after receipt of the notice of civil penalty, by filing a petition for a 
contested case under NCGS §150B, art. 3. The administrative law judge hearing 
the matter shall make a recommended decision to the Board of Commissioners. 
If either party wishes to challenge the recommended decision, they must file 
with the Clerk to the Board of Commissioners, and serve on the other parties, 
and the Office of Administrative Hearings, specific exceptions and objections, 
detailing the errors of fact or law they contend exist within the recommended 
decision, and other written argument they wish to submit, within 30 days after 
the issuance of same. Other parties shall file any response they wish to make to 
a submission of exceptions and objections within 30 days of service of same, 
but may not use this subsequent filing to submit new, or additional, exceptions 
and objections of their own. The recommended decision and any written 
submissions of the parties will be reviewed by the Board of Commissioners 
within 90 days after the official record in this matter is served upon the Clerk to 
the Board of Commissioners by the Office of Administrative Hearings. The Board 
of Commissioners shall adopt or modify the recommended decision consistent 
with the provisions of NCGS. §150B-36. Appeal of the decision of the Board of 
Commissioners shall be in accordance with NCGS §150B, art. 4.  

3. If payment is not received within 30 days after demand for payment is made the 
matter will be referred to the County Attorney's Office for initiation of a civil 
action to recover the amount of the civil penalty. A civil penalty that is not 
contested is due when the violator is served with a notice of civil penalty. A civil 
penalty that is contested is due at the conclusion of the administrative and 
judicial review of the civil penalty.  

4. The clear proceeds of civil penalties collected pursuant to this Article shall be 
credited to the Durham Public Schools in accordance with the provisions of 
NCGS §115C-437.  

15.5.8 Criminal Penalties  
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Any person who knowingly or willfully violates any provision of Sec. 3.8, 
Sedimentation and Erosion Control, Sec. 12.10, Sedimentation and Erosion Control, 
or this Section, or who knowingly or willfully initiates or continues a land-
disturbing activity for which an erosion control plan and/or land-disturbing permit 
is required except in accordance with the terms, conditions and provisions of an 
approved plan and/or land-disturbing permit, shall be guilty of a Class 2 
misdemeanor which may include a fine not to exceed $5,000.00, as provided in 
NCGS §113A-64.  

15.5.9 Enforcement Alternatives  

Violation of any provision of this Article shall result in forfeiture of any applicable 
security or portion thereof required under Sec. 3.8.3.  

1. Whenever there is reasonable cause to believe that any person is violating or 
threatening to violate Sec. 3.8, or Sec. 12.10, or any rule or order adopted or 
issued pursuant to the Act, these sections or any term, condition or provision of 
an approved erosion control plan, the County Attorney may, either before or 
after the institution of any other action or proceeding authorized by this Section, 
institute a civil action as provided in Sec. 15.5.7, Civil Penalties, of this Code, 
above, for injunctive relief to restrain the violation or threatened violation in 
superior court.  

2. The institution of an action for injunctive relief under this section shall not 
relieve any party to such proceedings from any civil or criminal penalty 
prescribed for violations of Sec. 3.8, Sedimentation and Erosion Control, Sec. 
12.10, Sedimentation and Erosion Control.  

3. Land-disturbing activities exceeding 12,000 square feet undertaken without 
first obtaining a land-disturbing permit, but which are required by Sec. 3.8, 
Sedimentation and Erosion Control, to obtain a land-disturbing permit, shall be 
subject to a permit fee of 200% of the current applicable fee, in addition to any 
civil penalty assigned per Sec. 15.5.7, Civil Penalties.  

4. Conveyance of the property subject to the permit, in whole or in part, shall not 
terminate the permit holder's obligations under this Article until such time as a 
substitute, or succeeding, permit is approved by the sedimentation and erosion 
control officer, or their designee.  

15.5.10 Restoration of Areas Affected by Failure to Comply  

The Sedimentation and Erosion Control Officer may require a person who engaged 
in a land-disturbing activity and failed to retain sediment generated by the activity, 
as required by NCGS §113A-57(3) and Sec. 12.10.6C, Ground Cover, to restore the 
waters and land affected by the failure so as to minimize the detrimental effects of 
the resulting pollution by sedimentation. This authority is in addition to any other 
civil or criminal penalty or injunctive relief authorized under this Section or the Act. 
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APPENDIX F 
City of Durham 

Code of Ordinances 
STORMWATER PERFORMANCE STANDARDS  

FOR LAND DEVELOPMENT, 
NEUSE RIVER BASIN 
Chapter 70, Article X 

 
 

The following ordinance applies to development and redevelopment that occurs 
in that part of the City that drains to the Neuse River Basin.   
The ordinance text may be found at the following link:  
www.municode.com/resources/gateway.asp?pid=19967&sid=33 
 
Ordinance text follows: 
 
 
 
ARTICLE X.  STORMWATER PERFORMANCE STANDARDS FOR NEW DEVELOPMENT 
 
DIVISION 1.  GENERALLY 
Secs. 70-720--70-735.  Reserved. 
 
DIVISION 2.  NEUSE RIVER BASIN STANDARDS 
 
Sec. 70-736.  Purpose, definitions, and applicability. 
(a)   Purpose.  This section is intended to protect water quality in the Neuse 
River Basin from additional nitrogen pollution generated from new development 
and to preserve existing riparian buffers in that basin. To achieve these 
purposes, this section establishes performance standards that: limit the amount 
of nitrogen in stormwater runoff; control stormwater peak runoff rates; 
promote the use of best management practices; and protect existing riparian 
buffers.   
(b)   Definitions.  For the purposes of this section, the terms and phrases below 
shall be defined as follows.   
Best management practice or  BMP  means stormwater and runoff pollution 
control devices or practices designed to reduce the amount of flow or 
pollutants contained in discharges to the stormwater conveyance system and 
receiving waters, which meet standards set by the city storm water division.   
Land disturbance means grubbing, stump removal, removal of topsoil and 
coarse or fine grading, including disturbance to the subgrade.   
Neuse River Basin means land that drains to the Neuse River as determined by 
the Durham Planning Department and as shown on a map that shall be 
maintained by the Durham Planning Department.   
New development  means development within the Neuse River Basin for a 
project requiring site plan or subdivision approval or similar approvals by the 
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Durham Planning Department, which, in the case of single-family detached, 
duplex, or recreational development will result in land disturbance of greater 
than one acre, or in the case of other residential (including multifamily and 
townhomes) office, institutional, commercial, or industrial development will 
result in land disturbance of greater than one-half acre. New development shall 
include redevelopment but shall not include agriculture, mining or forestry 
activities.   
(c)   Applicability.     
(1)   After March 9, 2001, all new development within the Neuse River Basin 
shall, prior to the approval of a subdivision or site plan or similar plan of any 
type, comply with the requirements for development within the Neuse River 
Basin. Where these requirements conflict with or differ from other regulatory 
requirements including, but not limited to, the Durham Zoning Code, the 
stricter of the requirements shall control. 
(2)   Development plans proposed for rezonings in the Neuse River Basin shall 
include, at a minimum, conceptual information ensuring compliance with the 
Neuse River Basin Performance Standards. 
(Ord. No. 13095, § 1(23-226), 4-18-2005) 
 
Sec. 70-737.  Nitrogen control requirements. 
(a)   Compliance with state standards.  All new development must achieve a 
nitrogen export as defined in state regulations (currently 15A NCAC 02B.0235). 
Development shall have the option of partially offsetting their nitrogen loads as 
allowed by state regulation, with payment of a nutrient offset payment 
calculated under state requirements (currently 15A NCAC 02B.0240.)   
(b)   Alternate nitrogen control standard for redevelopment.     
(1)   This standard is available for sites that were developed prior to March 9, 
2001, as other residential, industrial, institutional, or commercial and that 
contained at least 60 percent impervious area. For such sites, new development 
shall be deemed to meet nitrogen control requirements if BMP's or reductions in 
impervious area reduce nitrogen load by 40 percent from the nitrogen load that 
existed on March 9, 2001. Impervious surface shall be deemed to have existed 
on March 9, 2001, if such area was constructed in accordance with a site plan 
approved on or before March 9, 2001, and was not subsequently removed, or if 
aerial photography from 1999 through 2001, or other documentation deemed 
acceptable by the director of public works, shows such impervious area. 
(2)   Sites that have a valid demolition site plan may be given credit for 
impervious surfaces existing on March 9, 2001, but removed since that time, as 
long as the demolition site plan has not expired. 
(c)   Procedures.  The nitrogen export calculations shall be made using 
procedures approved by the director of public works. Approved methodologies 
for calculating nitrogen export may be obtained from the public works 
department, stormwater services division.   
(d)   Time of submission.  The applicant shall submit nitrogen export 
calculations for the predevelopment and post development conditions and 
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demonstration of compliance with this section prior to the approval of a 
subdivision or site plan of any type, as part of plan submission.   
(e)   Approved BMPs.     
(1)   The best management practices that maybe used to reduce nitrogen in 
stormwater runoff include the following: wet detention ponds, constructed 
wetlands, open channel practices (water quality swales), riparian buffers, 
vegetated filter strips with level spreader, bioretention cells (rain gardens), and 
sand filters. The BMP nitrogen removal efficiencies shall be as approved by the 
director of public works. 
(2)   Proprietary or demonstration BMPs must be approved by the North Carolina 
Division of Water Quality ("the division") for general use and must be designed 
in accordance with any guidelines established by the division, and any 
manufacturer's guidelines and specifications that are not inconsistent with the 
division's guidelines. 
(Ord. No. 13095, § 1(23-227), 4-18-2005; Ord. No. 13234, § 1, 3-20-2006) 
 
Sec. 70-738.  Peak runoff control requirements. 
(a)   Standards.  New development may not increase the post-development 
peak runoff rate from the one-year storm over the pre-development peak 
runoff rate by more than ten percent. If the post-development peak runoff rate 
does increase by more than ten percent, stormwater management facilities shall 
be provided such that there is no net increase.   
(b)   Procedures.  The peak flow calculations shall be made using procedures 
approved by the director of public works. Approved methods include the peak 
discharge method for the one-year, 24-hour storm as described in "Urban 
Hydrology for Small Watersheds," Technical Release Number 55 (TR-55) 
published by USDA Soil Conservation Service.   
(c)   Time of submission.  The applicant shall submit peak flow calculations for 
the predevelopment and post development conditions, prior to the approval of 
a subdivision or site plan of any type, as part of plan submission.   
(d)   Exemptions.  New development is exempted from these peak runoff control 
requirements if the overall impervious surface within the development is less 
than 15 percent and the remaining pervious portions of the site are utilized to 
the maximum extent practical to convey and control the stormwater runoff, as 
determined by the city stormwater services division.   
(Ord. No. 13095, § 1(23-228), 4-18-2005) 
 
Sec. 70-739.  BMP maintenance. 
All structural BMPs shall be designed and maintained in accordance with the 
city zoning ordinance. 
(Ord. No. 13095, § 1(23-229), 4-18-2005) 
 
Sec. 70-740.  Buffer requirements. 
(a)   Buffer.  The applicant shall show, on subdivision and site plans of all types, 
50-foot wide riparian buffers directly adjacent to surface waters (perennial and 
intermittent streams, lakes, ponds and estuaries) in the Neuse River Basin. For 
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the purpose of this section, a surface water shall be present if the feature is 
shown on either the most recent United States Geological Survey 7 1/2 minute 
quadrangle topographic maps or the most recent United States Department of 
Agriculture Soil Survey of Durham County, North Carolina.   
(b)   Calculation next to streams.  For intermittent and perennial streams, the 
buffer shall begin at the most landward limit of the top of bank and extend 
landward on all sides of the surface water, measured horizontally on a line 
perpendicular to the surface water.   
(c)   Calculation next to other waters.  For ponds, lakes, and estuaries, the 
buffer shall begin at the most landward limit of the normal water level and 
extend landward, measured horizontally on a line perpendicular to the surface 
water.   
(d)   No impact/determination.  The applicant shall demonstrate that the new 
development does not impact the Neuse buffer or that the North Carolina 
Division of Water Quality has approved the activity that impacts the Neuse 
buffer.   
(Ord. No. 13095, § 1(23-230), 4-18-2005) 
Secs. 70-741--70-749.  Reserved. 
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APPENDIX G 
City of Durham 

NEUSE ANNUAL REPORT 
EXCERPTS RELATED TO LAND DEVELOPMENT & BMPS 

 
 
 
Excerpts Follow: 
 

City of Durham Annual Report 
Neuse River Stormwater Management Report 

 
I. New Development Controls 

 
Below is a summary of the projects approved between October 1, 2007 and September 
30, 2008.  Durham requires all projects that change impervious surface provide 
calculations of predevelopment and post development nitrogen loading.  The table 
below includes loading data for all such projects, including those that fell below the 
disturbed area threshold, and that therefore did not have to comply with nitrogen 
control or peak flow requirements.   

 
Table G-1 

Nitrogen Controls for New Development  
October 1, 2007 – September 30, 2008 

 
Site plan areas Area, All Area, Applicable**
Site Area 921.73-acres 758.63-acres
Total post-development impervious surface* 207.56-acres 158.49-acres
Impervious surface added 153.79-acres 147.98-acres
Site plan Loading Lb. N

2
per 

year 
Lb. N

2
 per year

Pre-Development Nitrogen 1214.42 488.55
Post-Development (prior to applying BMPs) 3533.05 2798.53
Post-Development (with BMPs applied) 1810.25 1490.35
Pounds Purchased from NCEEP 1290.36 1290.36
Summary of BMPs proposed (Site Plan)
Swale (0) 
Wet Pond (12), 11 incorporate peak flow control as well
Bioretention (4) 
Sand Filter (2) 
Level Spreader (7) 
Wetland (0) 
Underground Detention System (0) peak flow control only
Dry Detention Pond (20) peak flow control only
Extended Dry Detention Ponds (1) 1 incorporate peak flow control as well 
Summary of BMPs approved and constructed 
(5) wet pond, (9) dry pond, (0) wetland, (0) underground, (2) sand filter, (3) bioretention, (0) 
swales, (7) level spreader 
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Summary of maintenance activities conducted on BMPs
Mowing, removing trash, dredging, repairing erosion, removing trees and other woody 
vegetation from dams and repairing pipe systems and end structures are typical 
maintenance activities that occur during the year. 
 
Over 410 BMP inspections occurred during the year.  73% were maintenance inspections and 
27% were construction inspections.  Note that the total number of inspections includes BMPs 
that are in the Neuse River Basin and the Cape Fear River Basin.  The City of Durham’s 
jurisdiction spans both the Neuse River Basin and the Cape Fear River Basin.  Of the over 
500 BMPs within our jurisdiction, 57.9% are located in the Neuse River Basin.  If it is 
assumed that BMP inspections are evenly distributed, then approximately 240 BMPs were 
inspected in the Neuse Basin. 
 
Summary of any BMP failures and how they were handled
BMPs are considered failures in the City of Durham if an Engineering Modification Plan 
(EMP) is required to be submitted to the Stormwater Services Division (SSD).  An EMP is an 
engineering plan for the construction, reconstruction, significant modification, or 
rehabilitation of a BMP that was either not completed, or was “completed” in a manner that 
significantly differs (negatively) from that detailed in the original design plans, or is in such 
a state of disrepair or functional failure that a Maintenance Certification cannot be provided 
reasonably within a 90-day threshold.  The EMP is submitted as part of an Engineering 
Modification Report submittal package.  It should be noted that an EMP is a scaled drawing 
that details the construction, reconstruction, or modification items required to bring a BMP 
facility into reasonable compliance with the original construction drawings and that only a 
registered NCPE will be permitted to submit an EMP in the City of Durham.  It is 
recommended that an NCPE preparing an EMP consult the City’s Reference Guide for 
Development for general requirements concerning construction drawing submittals in the 
City of Durham.  Since an EMP submittal will be different from a new development 
construction drawing submittal, consultation with SSD regarding the extent and detail 
required for an EMP is required.  The eventual Maintenance Certification of such a 
“modified” BMP may, at the discretion of SSD, require the inclusion of an as-built of the 
modified BMP.  Consultation with SSD regarding the extent and detail required for such an 
as-built is required.  Further information regarding the BMC Program may be found at 
http://www.ci.durham.nc.us/departments/works/stormwater_bmp.cfm 
 
During the reporting period, 2 wet detention ponds required an EMP in the Neuse River 
Basin.  SSD is currently working with the property owners to resolve these failures.  . 
A description of BMP demonstration projects together with monitoring data. 
None occurred during this year.
 
*   Includes impervious surface that may have existed in pre-development 
** Excludes sites less that 1 acre single family residential, and ½ acre all others 
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DELEGATION OF AUTHORITY TO  
IMPLEMENT NPDES STORMWATER PERMIT 

PERMIT # NCS000249 
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APPENDIX I 
City of Durham 

KEY POSITION CONTACTS 
 
 
 
City Manager - Thomas J. Bonfield 
Deputy City Manager, Operations - Theodore L. Voorhees 
Solid Waste Director – Donald Long 
Public Works Director - Kathryn Kalb  

(The Director of Public Works is authorized to act on behalf of City, see 
Appendix H.)  

CADD/GIS Administrator – David Cates 
Street and Stormwater Maintenance Supervisor – Michael Balzarano  
Engineering and Stormwater Manger – Ed Venable 
Development Review Manager – Rob Joyner 
Assistant Stormwater Manager – Paul Wiebke 
Infrastructure Manager – Christy Sokol 
Water Quality Manager – John Cox 
Water Quality Modeler – Michelle Woolfolk 
Water Quality Specialist, IDDE – Chris Outlaw 
Water Quality Specialist, Benthic – Robert Louque 
Stormwater Education Coordinator – Laura Smith 
Pollution Prevention Coordinator – Abigail Ferrance-Wu 
Industrial Stormwater Inspector – James Azarelo 
Senior Eng Tech, BMP Maintenance Assessment – Mike Fuller 
Supervisor, Street Cleaning /PWOC – Benita Quick 
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APPENDIX J 

City of Durham 
TARGET POLLUTANTS, SOURCES & AUDIENCES 

DISCUSSION 
 

General Information 
 
Section B(2)(a) of the City’s NPDES permit requires that the City identify target 
pollutants and their sources so that the public education program can address 
and discuss why those pollutants are an issue.  Section B(2)(b) requires the City 
to identify target audiences likely to have significant stormwater impacts in 
regards to the target pollutants.  The City is also required to explain why these 
targets were selected. 
 
Given that there are a number of pollutants known to impact water quality in 
local waters and/or serve as stressors that impact aquatic life support, the 
number and range of pollutants to consider can be overwhelming.  However, 
the intent of the public education program is to improve public awareness and 
to couple increased awareness with changes in behavior.  Public awareness is 
generally low.  Even more problematic is that people generally resist change.  
Education campaigns must focus on simple messages that are repeated and 
reinforced in order to be effective.  It is not necessary or desirable to target 
every pollutant that could be impacting water quality because too many 
messages would dilute their effectiveness.  In order to be effective, campaigns 
must identify and target specific activities such as owner maintenance of 
vehicles.  Campaigns with general audiences must have fairly simple messages 
whereas campaigns that target a specific business sector, such as restaurants, 
can be more detailed.   
 
Given the general resistance to change, selection of target pollutants and 
audiences must consider the feasibility of communicating enough information 
in order to effectively change awareness.  The likelihood that changes in 
awareness will lead to changes in behavior must also be considered.  Target 
selection also is determined by measureable short-term success that can be 
built upon.  Some sources are amenable to control through illicit discharge 
prohibitions.  Targeting these areas may increase the feasibility of changing 
behavior through the threat of enforcement penalties. 
 
Because of all of this, the City may elect to focus more attention on a select 
portion of the target pollutants, their sources, and/or audiences in a given year. 
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Sources of Information Used to Assess Pollutants and Sources 
 
The City is subject to Nutrient Sensitive Waters designations for the Neuse River 
Basin, Falls Lake, and Jordan Lake.  In all three water bodies nitrogen has been 
established as the limiting nutrient.  The City is subject to TMDLs for 
downstream receiving waters for nitrogen and phosphorous.  In addition, local 
TMDLs have been established for fecal coliforms and turbidity.  Pollutants in 
local stream segments on the 303(d) list for which TMDLs have not yet been 
developed include biological impairment (benthic macroinvertebrates) and 
dissolved oxygen.   
 
The City has gained extensive experience in investigating pollution, in 
evaluating stormwater quality, and in assessing water quality conditions in the 
City’s urban streams.  The City conducted storm event sampling from 1992 to 
1999 to characterize stormwater quality from a range of land uses.  Earliest 
efforts at monitoring urban streams began in 1992.  Benthic monitoring began 
in 1999.  To date the City has conducted more than 2,100 illicit discharge 
investigations.  The City has also conducted field monitoring for dissolved 
oxygen, temperature, pH and turbidity in more than 3,000 samples.  It has also 
analyzed 3,300 stream samples for fecal coliforms, 1,700 stream samples for 
nutrients and selected metals, and 170 benthic samples for aquatic life support.   
 
The City is aware that its monitoring does not necessary cover every possible 
pollutant.  In evaluating potential target pollutants, the City has review 
publications by the USGS (e.g. Circular 1291, SIR 2007–5113) that included 
monitoring of herbicides, insecticides, and other pesticides in urban streams in 
North Carolina.  The City has also reviewed numerous guidance documents 
published by the Center for Watershed Protection, the National Research 
Council and the US Environmental Protection Agency.  
 
 
Pollutants Identified in City Waters 
 
Pollutants Identified in 303(d) List and TMDLs 
The pollutants/impairments identified on the 303(d) list and in TMDLs include:  
 

 Nitrogen associated with atmospheric deposition, human sewage, leaves, 
grass clipping, fertilizer application, and pet and wildlife wastes;  

 Phosphorous which is attached to soil from historic fertilizer use, sewage, 
leaves, grass clippings, fertilizer application, pet and wildlife wastes, and 
soil erosion; 

 Fecal Coliforms from sewage (details further below), re-growth in wet 
organic matter (e.g. leaves in gutters) pet wastes, and urban wildlife 
wastes;  
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 Low Dissolved Dxygen (DO) from organic matter in stormwater runoff 
(e.g. leaves in gutters) and sewage; 

 Turbidity from clay sediment entering waterways, construction sites, and 
in stream erosion; and 

 Biological Impairment from multiple stressors (details below). 
 
Pollutants Identified in USGS Studies 
The water quality problems identified by the USGS in monitoring of urban 
streams nationwide and in North Carolina include: 
 

 Herbicides such as diuron, simazine, atrazine (low frequency of 
occurrence, elevated in 10 to 14% of samples of urban streams 
nationwide).  

 Insecticides such as diazinon1, carbaryl, and chlorpyrifos (low frequency 
of occurrence in urban streams nationwide); and  

 Hydrocarbons/PAHs  (Polycyclic Aromatic Hydrocarbons) such as 
anthracene (anthraceen had low frequency of occurrence but exceeded 
toxicity benchmarks in a few North Carolina streams).2 

 
Pollutants Identified in City Stream Monitoring 
The water quality problems identified in monitoring of the City’s urban streams 
include: 

 Fecal Coliforms (very high frequency of occurrence in monitoring 
samples); 

 DO (high frequency of occurrence in monitoring samples); 
 Turbidity (moderate frequency of occurrence in monitoring samples); 
 BOD (limited occurrence often associated with specific sources); 
 Zinc (found at one location downstream of an industrial site); and 
 Copper (found at one location downstream of an industrial site). 

 
The City’s land use-storm event sampling found fecal coliform, copper and zinc 
frequently exceed threshold criteria while total nitrogen, BOD, and TSS were of 
concern at some land uses.  Comparison of the storm event data for fecal 
coliform with available ambient data from urban stream monitoring found that 
concentrations were often significantly higher in the City’s urban streams than 
in stormwater runoff.  The City reported this in its 1999 permit renewal and 
concluded that the urban streams were impacted by illicit discharges.  While 
illicit discharges may contribute more fecal coliform and BOD than does 
stormwater runoff, runoff is nevertheless a significant source.   
 

                                                 
1 Diazinon and chlorpyrifos are no longer available to the public.  Recent data show diazinon has declined in some 
urban streams - further decline should occur as use is curtailed. In urban streams in North Carolina diazinon was not 
found to exceed aquatic life toxicity screening benchmarks. 
2 As a group, PAHs were the most frequently detected. Other studies indicate that sealcoats used to resurface roads and 
parking lots are likely the dominant source of PAHs in many streams.  Coal tar-derived sealcoats used more commonly 
in the eastern US and have higher PAH concentrations than asphalt-based sealcoats. 
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Further Pollutant/Impairment Information: Nitrogen  
The most significant source of nitrogen appears to be atmospheric deposition. 
Atmospheric reactive nitrogen is found in rainfall.  Atmospheric reactive 
nitrogen appears to derive from three sources: mobile sources (cars trucks, 
lawn mowers, etc.), stationary point emissions (e.g. power plants), and 
volatilization from agricultural use of manures and ammonia fertilizers. Its 
concentration is particularly high in urbanized areas. Reactive nitrogen is found 
also in particulate matter and occurs as dry deposition. Wet and dry deposition 
that lands on vegetated areas may be taken up by plants either through leaf 
surfaces or through root systems.  Deposition on directly-connected 
impervious surfaces has less opportunity for biological interaction before 
entering streams.   
 
Other sources of nitrogen include illicit discharges involving untreated sewage; 
nutrient leaching from leaves and yard wastes placed in street gutters and 
waterways;  runoff from lawns and landscaping, especially lawns on compacted 
urban soils; and pet wastes.  
 
Further Pollutant/Impairment Information: Fecal Coliform  
Household pets, urban wildlife, landscaping and composting are potential 
sources of fecal coliform.  Household pets are an obvious source.  Urban 
wildlife may be equally important because they are generally much more 
densely located in suburban areas than in rural areas.  Suburban gardens and 
landscaping provide abundant food for deer, raccoon, opossum and rabbits.  
Some homeowners put out feeders to attract birds.  All of these sources can 
contribute to fecal coliform in urban streams and creeks. 
 
Further Pollutant/Impairment Information: PAHs 
PAHs may derive from vehicle leaks, parking lot sealcoats, wood burning, power 
plant emissions, and fuel spills.  Seal-coating of roads and parking lots has 
been found to be the dominant source in some studies.  The City does not use 
coal-tar seal-coating on roads.  Additional information is needed to assess 
whether seal-coating contractors in the area use coal-tar or asphalt-based 
products on parking lots.  A ban on the use of coal-tar sealants may be more 
effective than education of contractors. 
 
Further Pollutant/Impairment Information: Copper and Zinc  
Because copper and zinc exceeded thresholds in stormwater runoff, the City 
began assessing the potential for aquatic toxicity in its stream monitoring 
program.  The City monitors dissolved copper and zinc in urban streams and in 
higher quality reference streams.  The City compares monitoring results to 
EPA’s continuous chronic criteria (CCC), which is calculated based on measured 
hardness.  Monitoring indicates that dissolved zinc rarely exceeds EPA’s 
continuous chronic criteria except downstream of one industrial facility, 
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Brenntag Southeast.  The City has been coordinating with state regulators and 
consultants on appropriate permitting for this facility. 
 
Dissolved copper exceeds the EPA’s CCC in less than half the urban streams 
monitored.  Further, copper exceeds the EPAs CCC more frequently in the high 
quality reference streams than in the City’s urban streams.  It is possible that 
these exceedances do not indicate a problem.  EPA’s copper CCC is intended to 
protect species in a wide variety of habitats.  The Clean Water Act procedures 
allow for recalculation of the CCC to develop a criteria specific to warm water 
streams found in Durham that excludes toxicity results for sensitive cold water 
fish like salmon and trout.  The City has not yet undertaken recalculation. 
However, the higher frequency of exceedance of the unadjusted copper CCC in 
the reference streams implies that exceedances of the unadjusted CCC may not 
be contributing to toxicity at most locations.  Only Stirrup Iron Creek has 
dissolved copper concentrations that exceed our estimate of a warm water 
copper CCC; this site is downstream from an industrial facility that has very 
high stack emissions of copper.  Control of this source would require action by 
the NC Division of Air Quality (which does not regulate emission of metals in air 
stacks). 
 
It appears likely that dissolved copper and zinc are localized issues that do not 
explain impaired aquatic life support.  It is possible that particulate metals may 
accumulate in stream sediment and exert influence on those benthic organisms 
more closely associated with sediment.  Particulate metals may be addressed 
through generalized controls on suspended sediment.  
 
 
Pollutant Sources 
 
Sources Identified in Staff Investigations 
The pollutant sources identified most often in the City’s illicit discharge 
investigations are:  
 

 Sewage from overflows, leaks, private service lines, failing septic systems, 
and discharging sand filter systems; 

 Food wastes and cooking grease from restaurant waste disposal and 
cleanup; 

 Petroleum products and automotive fluids from vehicle maintenance; 
 Sediment from construction and maintenance activities that cause flow 

alteration; and 
 Lawn care chemicals (such as fertilizer, pesticides, and herbicides) along 

with leaves and grass clippings. 
 Utility crossings which cause habitat alteration. 
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Further Pollutant Source Information: Sewage Discharges 
Sewage is more common than all of the other pollutant sources combined.  It is 
far and away the primary target pollutant source type.  Sewage sources include 
clogged private service lines, sanitary sewer overflows, breaks and leaks.  
Frequency and impacts of sewage issues are greatest in the oldest developed 
areas of the City.  The City’s Water Management Department pretreatment 
program has been successful in controlling sewer overflows caused by grease 
from commercial facilities; residential users improperly disposing of grease 
continues to be a problem.  Water Management reports that 67% of all 
blockages in Fiscal Year (FY) 2008 were caused by grease.   
 
Many small overflows occur in private service lines connected to the City’s 
system.  The City has found that rental housing with clogged private service 
lines presents unique challenges.  Absentee landlords may be difficult to 
contact and may be reluctant to undertake remediation or to quickly unclog 
service lines.  Outreach is needed to educate property owners and property 
management companies of their responsibility under the City’s ordinance to 
promptly eliminate discharges by removing clogs from sewer service lines.  
Owners are also responsible for remediating discharges; the cost of 
remediation may increase the longer a discharge persists.   
 
The City’s grease management campaign includes an extensive sewer cleaning 
program that flushed 170 miles of pipe or approximately 14% of the system in 
FY08.  The City also replaced 15,000 feet of sewer main.  Grease management 
also includes education, prevention, and enforcement.   
 
When an overflow does occur, Water Management coordinates with Stormwater 
Service to identify the extent of contamination so that impacts can be 
remediated.  Citizen reporting of discharges is critical because responding early 
can limit impacts and reduce the need for remediation.  
 
Reports of poorly operating or failing on-site residential wastewater treatment 
systems have been declining within the City.  Poorly functioning, older, 
residential wastewater systems have been a chronic problem throughout 
Durham County (as reported in local news media).  Many of the problem 
systems are single-pass sand filter systems that were designed to discharge to 
surface drainage.  Coordinated efforts involving Durham County Environmental 
Health, NC Division of Water Quality, and to a lesser extent, the City of Durham 
Stormwater Services have resulting in many of these systems being identified.  
These sources are then required to hook up to available sanitary sewer or 
become covered under an NPDES permit requiring a tablet chlorinator at the 
discharge point.   
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Further Pollutant Source Information: Vehicle Maintenance 
Issues with owner-maintenance of vehicles continue to be a problem with the 
City. Such problems include spillage and/or improper storage and disposal of 
petroleum products and other automotive fluids.  Similar issues at automotive 
service facilities have been declining as a result of pollution prevention 
requirements in the City’s Stormwater Pollution Control Ordinance.  Continued 
effort is needed to maintain a high awareness of the requirements by 
automotive service facilities, towing operators, and junk-yards.  It may be 
affective to periodically work with trade groups such as the Independent Garage 
Owners Association.   
 
Further Pollutant Source Information: Restaurants 
Durham County Environmental Health conducts routine inspection of food 
service businesses, and coordinates with City of Durham Pretreatment and 
Stormwater Service when necessary.  Exterior restaurant trash areas and 
practices of mat washing outside are reported to be sources of fecal coliforms.  
Restaurants can also be a source of food wastes and cooking grease clogging 
sanitary sewers and causing overflows although the City’s Water Management 
Department pretreatment program has largely been successful in controlling 
grease from commercial facilities    
 
Further Source Information: Sediment and Erosion  
Triassic Basin clay soils, such as those found within Durham, are highly 
erodible.  Sediment continues to be an issue within the City’s waters.  Durham 
County Sedimentation and Erosion Control reviews plans for private land 
development sites and inspects these sites at least monthly.  NC Division of 
Land Quality reviews and inspects publicly funded projects.  The City works 
with these agencies to promote compliance with existing requirements. 
Sediment controls on construction sites may fill with sediment.  Such controls 
need regular maintenance and care to work properly.  Draft national Effluent 
Guidelines for the Construction Industry will require more advanced control 
measures than those currently used.  Current practices rely heavily on settling 
which does not provide adequate control for turbidity unless chemicals are 
used.     
 
Further Pollutant Source Information: Habitat Alteration 
The City uses the North Carolina Biotic Index (NCBI), developed by the state to 
determine pollution tolerance, to assess conditions in the City’s streams.  
Benthic monitoring indicates that all urban and many rural streams are 
impacted.  The reasons for this are likely to vary from stream to stream but 
important factors may include: 
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Hydrologic modification – Increase runoff volume and peak flow rate from 
impervious surfaces contribute to making flow in urban streams “flashy.”  
The general result is higher peak flows and flooding during rain events and 
lower base flows during dry periods.  This flashiness is magnified when the 
stormwater is routed through piping systems that “efficiently” carry away 
stormwater runoff.  All of the City’s urban streams are incised, meaning they 
have down-cut and are therefore access floodplains much less frequently.  
Many streams have clearly been channelized to further confine flows to the 
main channel.  While streams being incised and channelized directly impact 
aquatic habitat, alteration in flow has secondary impacts to habitat that are 
significant. With less access to floodplains that provide temporary storage of 
runoff, the flow in these confined channels results in higher velocities, 
further enhancing the flashiness.  Frequent high flow velocities in these 
straightened, incised, and channelized streams tends to flush some exposed 
organisms downstream.  High velocities also causes stream bed and bank 
erosion.  Instead of moving sediment gradually over a range of flow 
conditions, these streams tend to move a lot of sediment during only high 
flow events.  The altered sediment transport tends to bury some organisms.  
Lower baseflow also leads to more frequent stagnant conditions with lower 
reaeration.   

 
Thermal Fluctuations – Thermal effects are likely to be more significant in 
smaller streams.  Reduced shading leads to higher water temperatures.  
Rainwater running off sun-warmed streets and parking lots can cause 
sudden changes in temperature leading to thermal shock.   

 
Food Supply – The food chain has been greatly altered in many streams.  
Leaves deposited on roadways leach nutrients and dissolved organic matter 
into streams.  The leaves themselves tended to get washed into streams only 
after being finely ground.  Food supply has changed from leaf packs to 
dissolved and fine particulate matter.   

 
Lawn Chemicals - Monitoring by USGS in urban streams in North Carolina 
has found herbicides used in “weed-and-feed” fertilizers, occasional 
occurrences of insecticides, and other chemicals used in yard maintenance.  
Urban streams may be subject to many sub-lethal ‘stressors’ that 
cumulatively impact aquatic life, however, pesticides, herbicides, and 
insecticides are likely one of the largest stressors.  

 
 
Target Pollutants, Sources, and Audiences 
 
Selected Target Pollutants/Impairments  
Because of the reasons discussed above, pollutants and impairments of concern 
include: fecal coliform bacteria, nitrogen, phosphorus, low DO, turbidity, BOD, 
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zinc, copper, hydrocarbons/PAHs, thermal pollution, and hydrologic 
modification. These pollutants and their sources will be addressed through 
education and outreach to the target audiences listed below. 
 
Selected Target Sources  
Selected target pollutant sources include: 
 

Illicit Discharges – Illicit discharges both generally and specifically including 
improper cleaning, improper storage, and improper disposal of pollutants;  
 
Sewage – Sewage from private and public components of the gravity sewer 
collection system that may include overflows and blockages caused by food 
wastes and cooking grease from problem restaurants and from residents of 
the City; 
 
Vehicle Maintenance - Petroleum products and automotive fluids from 
owner-maintenance of vehicles and from automotive service facilities; 
 
Construction Sites – Sediment and/or erosion from construction sites; 
 
Lawn Care – Lawn care including the use of pesticides, herbicides, and 
insecticides along with improper yard waste disposal; and 
 
Utility Easement Maintenance – Current utility easement maintenance 
practices damages and/or alters important habitats in our rivers and 
streams. 

 
Such sources will be addressed through education and outreach to the target 
audiences listed below. 
 
Target Audiences 
Based on the identified target pollutants and their sources, the target audience 
of this program are:  
 

General Public – The general public may be educated to recognize and report 
illicit discharges.  The general public has been selected because of the widespread 
impacts of routine human activities and the general lack of awareness of the 
impacts of stormwater runoff. 

 
Homeowners - Desired behaviors (or behavior changes) from 
educating this audience include activities involving lawn maintenance 
and stormwater runoff. 
 

Lawn Maintenance –Desired lawn maintenance behaviors include 
having soil tested before applying fertilizers, reading instructions 
on any chemicals (including fertilizers, pesticides, and herbicides) 
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before applying them to a lawn or garden, not applying lawn 
chemicals before it rains, minimizing fertilizer usage (especially 
“weed-and-feed” fertilizer), using slow-release organic forms of 
nitrogen fertilizer, using a composting lawnmower that can help 
reduce fertilizer usage, using integrated pest management rather 
than broad spectrum pesticides on a regular basis, and keeping 
leaves and grass clippings out of the street gutter by properly 
disposing of or composting them.  It also includes items such as 
having lawns aerated, encouraging practices that help establish 
deep root systems for lawns, and putting rain gardens (all of which 
will help encourage water infiltration).   
 
In addition, homeowners that live next to a stream will be 
encouraged to not mow stream banks.  We also would like them to 
establish vegetative buffers and plant trees along stream edges 
that will provide shade, help anchor soil in stream banks, filter 
nutrients from shallow groundwater, and provide a source of leaf 
packs that will help keep the food chain stabilized in the river or 
stream. 

  
Stormwater Management – We would like homeowners to 
disconnect rooftop drains from the MS4 by directing them to lawns 
(which might include rain gardens) or connecting them to larger 
rain barrels or cisterns.  In addition, homeowners could regularly 
clean organic debris from their gutters (this helps keep too much 
organic matter from entering our streams).  Homeowners can also 
plant trees that will shade driveways and other paved surfaces that 
can lead to hot water flashes with a rain event.     

 
Other Activities – dispose of grease properly to keep it from 
entering and clogging the sanitary sewer system, properly dispose 
of household hazardous waste, keep lids on garbage bins tightly 
closed to keep out animals, wind, and rain that could cause litter or 
“garbage juice.” 

 
Vehicle Owners – Vehicle owners will be encouraged to properly 
dispose of any wastes from home maintenance, regularly maintain 
vehicles so that they don’t leak fluids, and to wash their vehicles in 
such a manner that the run-off doesn’t enter storm drains. 

 
Pet Owners – Should pick up after and properly dispose of their pet’s 
wastes. 

 
Businesses – Target business sectors will include:  
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Automotive Maintenance Facilities – With this group we want to 
advance the proper usage, storage, and disposal of automotive 
fluids and other wastes such as tires.  We will also educate this 
group about their responsibilities regarding spill cleanups and 
notification of the correct officials. 
 
Rental Property Owners and Managers – We hope to leverage 
this group to educate their tenants through information 
distribution. In addition, we will educate property owners and 
managers about their responsibilities for repairing and 
maintaining sewer service lines and remediating sewage 
discharges.  
 
Landscape Professionals – This group can be educated about 
proper choice and application of lawn chemicals such as 
pesticides, herbicides, and fertilizers.  We can also encourage 
ideas such as using native plants, grouping plants with similar 
watering needs, and rain gardens.  This group would also be an 
ideal way to help encourage proper vegetative buffers and 
stream bank maintenance. 
 
Restaurants – Restaurant employees will be educated about 
proper grease disposal and other equipment cleaning 
procedures. 

 
Structural BMP Owners – Will continue to be educated about proper 
BMP maintenance and their responsibilities. 

 
Students/Young People - Some long-held practices, activities and 
behaviors have been shown to contribute to water quality degradation.  
Younger people are less resistant to changing their behavior and can 
help initiate such changes in the rest of society. 

 
Public Education and Outreach Efforts 
 
The City is a member of the Clean Water Education Partnership (CWEP), a 
consortium of approximately 30 local governments that fund a regional mass 
media campaign.  Selection of target pollutants and audiences for annual TV 
and radio campaigns is by consensus of CWEP members.  As the second largest 
contributor, the City is very active in helping select target pollutants and 
audiences.  CWEP’s approach is generally to couple an awareness message with 
an action message.   
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The City conducts extensive efforts of its own, and has used a variety of 
outreach methods and messages as indicated in the SWMP and annual reports.   
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APPENDIX K 
City of Durham 

POST‐CONSTRUCTION ORDINANCE 
FOURTH DRAFT 
January, 29 2009 

 
The City must adopt a Phase II post‐construction ordinance to comply with provisions of its NPDES 

Permit and Stormwater Management Plan.  The City expects to adopt this ordinance to become 
effective in March in order to also comply with provisions of a separate state law.  SB845 would require 
the City implement requirements for pervious parking on April 1, 2009 in areas of the City not covered 
by Water Supply Watershed, Neuse or Phase II requirements for post‐construction treatment of 
stormwater runoff applicable to new land development projects.  
 
Stormwater Development Performance Standards Ordinance Highlights 
 
Regulatory Drivers for Proposed Ordinance: 
 

 Senate Bill 845 (Section 8b) April 1, 2009 effective date – City compliance is achieved by 
adopting Neuse rules city wide. 

 
o http://www.ncleg.net/Sessions/2007/Bills/Senate/PDF/S845v4.pdf 

 
 City of Durham municipal stormwater National Pollutant Discharge Elimination System (NPDES) 

Permit requirements require adoption prior to the end of the fiscal year (6/30/09).   
 

 Both SB 845 requirements and NPDES permit requirements will be met by adoption of the 
Stormwater Development Performance Standards. 
 

 
 

 This will also provide more consistent stormwater rules throughout the city. 
 

 We are proposing public hearing at February 16, 2009 CCM and adoption at March 2, 2009 CCM 
with an effective date of March 17, 2009. 

 
 
 
Existing Regulations Already in Effect 
 
Neuse Basin Regulations.  There are requirements for nitrogen control, 1‐year discharge control, and 
buffer requirements.  This ordinance incorporates the existing Neuse requirements into one ordinance 
for the Neuse and Cape Fear Basins effectively covering the entire City. 
 
Water Supply Overlay Requirements.  These requirements are contained in the UDO in Article 8 and 
require water quality treatment based on the water supply overlay and impervious cover proposed. 
Peak Flow Requirements.  The 2‐ and 10‐year discharges are required to be analyzed for each project to 
determine the effects of any increase in discharge.  Detention may be required. 

H-380



Post‐Construction Ordinance 

Fourth Draft  K‐2  
 

 
A portion of the City is not within the Neuse Basin or the Water Supply Overlay and therefore did not 
have any water quality requirements.   
 
The above requirements will all remain in effect and will be administered in a similar manor as they have 
been with the exception of the peak flow requirements.  An exemption has been provided for projects 
with less than 200 sf of impervious area being added.  Please refer to the ordinance for further 
information on this exemption. 
 
 
Summary of Requirements for New Development 
 
This ordinance requires the reduction of nitrogen and/or suspended solids throughout the City unless it 
already meets pollutant export limits or qualifies as low density development (less than 24% impervious 
area onsite and maximum use of vegetated conveyances) or it has less than the one or one‐half acre 
disturbance limits (depending on land use).  Note that Water Supply Overlay requirements in the UDO 
remain unchanged. 
 
 Methods for Reducing Nitrogen  
 

1. Provide onsite water quality treatment with devices such as a constructed wetland, bioretention 
area, or cistern. 

2. Projects can add non contiguous parcels to a site plan to reduce nitrogen.  There are location 
requirements concerning the critical nature of the water supply overlay and the Basin (Neuse or 
Cape Fear) for the non contiguous parcel.  Also, some onsite treatment will be required inversely 
proportional to the amount of impervious area.  For example, if the original parcel was 90% 
impervious it would have to provide 10% of the reduction onsite and the remainder could be 
provided with the non contiguous parcel. 

3. Projects can buy nitrogen credits from a nutrient bank.  There is not one currently available but 
we anticipate that there will be one in the near future. 

4. An alternative nitrogen control standard is available for projects in both the Neuse and Cape 
Fear Basin (previously available only in the Neuse).  If a project contains at least 60% impervious 
area (in place prior to the original Neuse regulation for the Neuse basin or prior to the effective 
date of the proposed ordinance in the Cape Fear Basin) then a project is deemed in compliance 
with the nitrogen control requirements if it reduces the nitrogen load by 40% (as opposed to 
meeting the 3.6 lbs/ac/yr export requirement). 

5. For projects in the Neuse Basin, the nitrogen may be partially offset if it is reduced to a certain 
level (depends on land use) by payment of a nutrient offset managed by the State. 
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DIVISION X.  STORMWATER DEVELOPMENT PERFORMANCE STANDARDS 
Sec. 70‐750.  Purpose, definitions, and applicability. 
(a)  Purpose.  The purpose of this Division X is to further the health, safety and general welfare and 

convenience of the public through: 
1) Protection of receiving waters in the Neuse River Basin and Cape Fear River Basin 

impacted by stormwater runoff discharged from the City of Durham 
2) Complying with the City of Durham’s municipal stormwater National Pollutant Discharge 

Elimination System permit, issued under the authority of Section 402(p) of the Clean 
Water Act and implementing regulations at 40 CFR Part 122.26. 

3) Complying with Article 4A 113A‐71 and 113A‐72 of North Carolina General Statutes. 
4) Complying with Neuse River Basin nutrient sensitive waters management strategy, 15A 

NCAC 02B.0235 
5) Controlling pollutant loads in stormwater runoff from development projects by 

establishing performance standards for total suspended solids and nitrogen, by 
protecting buffers and by managing peak flows that cause or contribute to stream 
erosion. 

 (b) Definitions. For the purposes of this section, the terms and phrases below shall be defined as 
follows. 

Best management practice or BMP means stormwater and runoff pollution control devices or 
practices designed to reduce the amount of flow or pollutants contained in discharges to the 
stormwater conveyance system and receiving waters, which meet standards set by the City of Durham 
Engineering and Stormwater Division. 

Land disturbance means grubbing, stump removal, removal of topsoil and coarse or fine grading, 
including disturbance to the subgrade. 

Development means a project within the City of Durham requiring site plan or subdivision approval 
or similar approvals by the Durham City‐County Planning Department.  Development shall not include 
agriculture, mining or forestry activities. 
        Neuse River Basin means land that drains to the Neuse River as determined by the Durham Planning 
Department and as shown on a map that shall be maintained by the Durham Planning Department.   

Cape Fear River Basin means land that drains to the Cape Fear River as determined by the Durham 
Planning Department and as shown on a map that shall be maintained by the Durham Planning 
Department. 

Common Plan of Development means a construction or land disturbing activity that is completed in 
one or more of the following ways:  in separate stages, in separate phases, in combination with other 
construction activities.  It is identified by the documentation including but not limited to a sign, public 
notice or hearing, sales pitch, advertisement, loan application, drawing, plats, blueprints, marketing 
plans, contracts, permit application, zoning request, or computer design; or physical demarcation 
including but not limited to boundary signs, lot stakes, or surveyor markings indicating that construction 
activities may occur on a specific plot.  It can include one operator or many operators.  

Director of Public Works means the Director of the Public Works Department or designee. 
Low Density Project means a project that has less than 24% impervious area and provides for the 

use of vegetated conveyances to the maximum extent practicable.  Low Density Projects shall restrict 
the use of piped stormwater flow to road crossings and driveway access.    

(c)  Applicability. 
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1)  The requirements of this Division shall apply to single‐family detached, duplex, parks and 
recreational development that will result in land disturbance of greater than one acre; to other 
residential (including multifamily and townhomes), office, industrial, institutional, and commercial 
development that will result in land disturbance of greater than one‐half acre; and to smaller 
development projects that are part of a plan of common development that cumulatively exceed 
these thresholds: 

(a) after March 9, 2001 for project areas within the Neuse River Basin, or  
(b) after the effective date of this ordinance for project areas within the Cape Fear River 

Basin 
Compliance shall be demonstrated upon submittal of a subdivision, site plan, or similar plan of 

any type.  Where these requirements conflict with or differ from other regulatory requirements 
including, but not limited to, the Unified Development Ordinance for the City of Durham, the 
stricter of the requirements shall control. 

(2)  Development plans proposed for re‐zonings in the City of Durham shall include, at a 
minimum, conceptual information ensuring compliance with the Stormwater Performance 
Standards. 

 
Sec. 70‐751.  Pollutant control requirements. 
(a) Suspended Solids Control Requirement  Development projects meeting applicability 

requirements that are less than 24% impervious and do not qualify as low density, including projects 
that discharge to existing stormwater systems, shall provide treatment of all stormwater runoff from 
impervious surfaces conveyed in non‐vegetated conveyances with such treatment designed to treat 
runoff from the first 1‐inch of rainfall to remove eighty‐five percent (85%) Total Suspended Solids.   

(1) This requirement shall not apply to projects that do not result in a net increase in 
impervious surface and that disturb less than one acre. 

(2) For impervious areas that cannot be reasonably treated such as non‐NCDOT offsite 
transportation improvements or small areas at the edge of the site, overtreatment of onsite areas 
and/or treatment of runon from offsite right‐of‐way areas can be provided for 85% Total 
Suspended Solid removal for an equivalent impervious area, in accordance with guidelines 
approved by the Director of Public Works. 
  
(b) Suspended Solids Control Requirement  Development projects meeting applicability 

requirements that are 24% impervious to 37% impervious, shall provide treatment of all stormwater 
runoff from impervious surfaces from the first 1‐inch of rainfall to remove eighty‐five percent (85%) 
Total Suspended Solids.   

(1) This requirement shall not apply to projects that do not result in a net increase in 
impervious surface (and that disturb less than one acre.).  

(2) For impervious areas that cannot be reasonably treated such as non‐NCDOT offsite 
transportation improvements or small areas at the edge of the site, overtreatment of onsite areas 
and/or treatment of runon from offsite right‐of‐way areas can be provided for 85% Total 
Suspended Solid removal for an equivalent impervious area, in accordance with guidelines 
approved by the Director of Public Works. 
 
(c) Nitrogen Control Requirement ‐ Compliance with the State of North Carolina and City of Durham 

standards.  All development meeting applicability requirements that are greater than 24% 
impervious and are within the City of Durham within the Neuse River Basin or the Cape Fear 
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River Basin must achieve a nitrogen export as defined in State regulation 15A NCAC 
02B.0235(4)(a)(i).    
 
Commentary:  Note that there is no provision in the State regulation for offset payments in the 
Cape Fear River Basin and therefore none will be accepted.  For projects greater than 37% 
impervious, projects are required to meet nitrogen control requirements that are more 
stringent, and that will implicitly control suspended solids as a by‐product of nitrogen control; 
project applicants do not need to provide calculations for suspended solids removal. 
 
 (1) Development within the Neuse River Basin shall have the option of partially offsetting their 

nitrogen loads as allowed by State regulation, with payment of a nutrient offset payment calculated 
under State requirements (currently 15A NCAC 02B.0240). 

(2) Development within the Neuse and Cape Fear Basin shall have the option of the inclusion 
of non‐contiguous “donor” parcels on the site plan for the purpose of reducing Nitrogen load.  
Nitrogen loading can be reduced by the addition of one or more parcels (“donor parcels”) to non‐
contiguous parcels (“receiving parcels”) which can be utilized in the reduction of nitrogen loading 
subject to the following provisions: 

    a. Meet minimum onsite treatment requirements for Nitrogen reduction.   The 
percent of onsite required Nitrogen reduction shall be met in accordance with Table 1 below:    

Table 1 
 

Receiving Parcel 
Minimum Percent of Nitrogen 
Reduction Required Onsite 

Notes 

≥ 90% Impervious  0 (none)
Produces > 4.68 lbs/ac/yr unit 
nitrogen loading 
and 
is > 70% Impervious and < 90% 
Impervious 

The percent of onsite 
required Nitrogen reduction 
shall be inversely 
proportional to the percent 
impervious of the site.  
 

Commentary: A site that is 75% 
impervious will be required to achieve a 
25% nitrogen load reduction on site. A 
site that is 85% impervious will be 
required to achieve a 15% nitrogen 
load reduction on site.  

Produces ≥ 4.68 lbs/ac/yr unit 
nitrogen loading 
and 
≤ 70% impervious 
 
 

30% Commentary:  A 30% reduction to 4.68 
lbs/ac/yr is 3.6 lbs/ac/yr, the required 
unit nitrogen loading.  The 4.68 
lbs/ac/yr loading also corresponds to 
approximately 37% impervious area on 
the site depending on the mixture of 
undisturbed and managed open space 
used in the nitrogen calculations. 

Produces  < 4.68 lbs/ac/yr unit 
nitrogen loading 

100%

  
    b.  Both parcels must be in the same River Basin and the “donor parcel” shall be 

located in the same water supply watershed overlay or a lesser critical water supply overlay as the 
receiving parcel.  (i.e. A zone can donate to A or  B zone or non water supply areas , B zone can 
donate to B zone or non water supply and non water supply can donate only to non water supply) 

    c.  The portion of the donor parcel which is restricted from development as part 
of the nitrogen load reduction calculation shall remain in a vegetated or natural state.  The portion 
of the donor site restricted from development shall be protected from all future development 
through the use of a permanent conservation easement in favor of either the City of Durham or 
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Durham County or a land trust or similar conservation‐oriented non‐profit organization with the 
legal authority to accept such easements.  The organization shall be bona fide and in perpetual 
existence and the conveyance instruments shall contain an appropriate provision for the retransfer 
to the City of Durham or Durham County in the event the organization becomes unable to carry out 
its functions.  If the entity accepting the easement is not the City of Durham or Durham County, 
then a third right of enforcement favoring the City or County, as appropriate, shall be included in 
the easement. 

    d. The nitrogen load reduction calculations shall be reviewed and approved by 
the Director of Public Works as part of the Site Plan Review process. 

    e.  The donor parcel shall be subject to the review and acceptance of the 
Director of Public Works or Durham County as appropriate. 

    f.   The donor parcel shall have a legal description that meets the requirements 
of the guidelines established by the Director or Public Works. 

    g.  Property located within a designated Floodway, non‐encroachment area or 
50 foor stream buffer may not be used as a donor parcel. 

    h.  Property located within the Floodway Fringe or non‐encroachment area 
fringe may be used as a donor parcel at a rate of 150% of the property area used for the nitrogen 
reduction calculations.  

 
(3)  Projects that meet minimum treatment requirements may use nutrient banks to reduce 

nitrogen load in accordance with City policy as approved by the Director of Public Works and any 
applicable state requirements. Projects that use nutrient banks to reduce nitrogen load are subject 
to minimum onsite treatment requirements in 70‐751(b)(2)a Table 1. 

 
(4) Loading calculations shall account for increases in nitrogen load from increases in 

impervious surfaces associated with any required offsite improvements to City streets.   
Commentary: No offset payment program is available in the Cape Fear River Basin. 
(c) Alternate nitrogen control standard for development in the Neuse River Basin. 

(1) This standard is available for sites that were developed prior to March 9, 2001, as other 
residential, office, industrial, institutional, or commercial and that contained at least 60‐percent 
impervious area.  For such sites, development shall be deemed to meet nitrogen control 
requirements if BMPs, reductions in impervious area, or a combination thereof, reduce nitrogen 
load by 40‐percent from the nitrogen load that existed on March 9, 2001.  Impervious surface shall 
be deemed to have existed on March 9, 2001, if such area was constructed in accordance with a 
site plan approved on or before March 9, 2001, and was not subsequently removed, or if aerial 
photography from 1999 through 2001, or other documentation deemed acceptable by the Director 
of Public Works, shows such impervious area. 

(2) Sites that have a valid demolition site plan may be given credit for impervious surfaces 
existing on March 9, 2001, but removed since that time, as long as the demolition site plan has not 
expired. 
(d) Alternate nitrogen control standard for development in the Cape Fear River Basin. 

(1) This standard is available for sites that were developed prior to the effective date of this 
ordinance as other residential, office, industrial, institutional, or commercial and that contained at 
least 60‐percent impervious area.  For such sites, development shall be deemed to meet nitrogen 
control requirements if BMPs, reductions in impervious area, or a combination thereof, reduce 
nitrogen load by 40‐percent from the nitrogen load that existed on the effective date of this 
ordinance.  Impervious surface shall be deemed to have existed on the effective date of this 
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ordinance, if such area was constructed in accordance with a site plan approved on or before the 
effective date of this ordinance, and was not subsequently removed, or if aerial photography, or 
other documentation deemed acceptable by the Director of Public Works, shows such impervious 
area. 

(2) Sites that have a valid demolition site plan may be given credit for impervious surfaces 
existing on the effective date of this ordinance, but removed since that time, as long as the 
demolition site plan has not expired. 
(e) Exemption for Low Density Projects.  Site Plans that qualify as a low density project are exempt 

from Sec 70‐751 (a), (b), (c), and (d) of this ordinance; however, requirements under the City of Durham 
UDO and City of Durham Neuse Basin Standards still apply. 

(f) Procedures.  Pollutant loading calculations shall be made using procedures approved by the 
Director of Public Works.  Approved methodologies for calculating pollutant loading may be obtained 
from the Public Works Department. 

(g) Time of submission.  The applicant shall submit pollutant loading calculations for the pre‐ and 
post‐development conditions and demonstrate compliance with this section prior to the approval of a 
subdivision or site plan of any type, as part of plan submission. 

(h) Approved BMPs. 
(1) The BMPs that may be used to reduce pollutants in stormwater runoff include, but are not 

limited to, the following:  wet detention ponds, constructed wetlands, open channel practices 
(water quality swales), riparian buffers, vegetated filter strips with level spreader, bioretention 
cells, cisterns, and sand filters.  The BMP pollutant removal calculations shall be as approved by the 
Director of Public Works. 
 
Sec. 70‐752.  Peak runoff control requirements. 
(a)  Standards.  Properties and waterways downstream from land development sites may be 

adversely impacted from increases in volume, velocity; and peak flow rates. Any land‐disturbing activity 
which results in an increase of impervious area may be required to provide BMPs or make other 
improvements to the existing drainage system to address water quantity concerns, water quality 
concerns, or both if the proposed development will increase potential flood damages to existing 
properties or significantly increase pollutant levels in downstream receiving waters. 

 Prior to the approval of any subdivision or site plan or the issuance of a building permit for any 
structure other than a single‐family residence, the owner of the property proposed for development 
shall submit a stormwater impact analysis that complies with the requirements of the Director of Public 
Works and which determines the impact of the increased stormwater runoff on downstream 
stormwater facilities and properties whenever the peak runoff rate from either the 2‐year storm or the 
10‐year storm increases as a result of the proposed development. The need for BMPs to address impacts 
shall be determined by the Director of Public Works. 

Development may not increase the post‐development peak runoff rate from the one‐year storm 
over the pre‐development peak runoff rate by more than ten percent. If the post‐development peak 
runoff rate does increase by more than ten percent, stormwater management facilities shall be provided 
such that there is no net increase.   

 (b) Procedures.  The peak flow calculations shall be made using procedures in the City of Durham 
Reference Guide for Development. 

(c)  Time of submission.  The applicant shall submit peak flow calculations for the pre‐ and post‐
development conditions, at the time of submission of an application for a subdivision or site plan of any 
type, as part of plan submission. 
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(d)  Exemptions.   Development is exempted from Sec. 70‐752.  Peak runoff control requirements if 
the cumulative impervious surface added since March 9, 2001 is less than 200 square feet and the 
project area is located in the Neuse River Basin.  Development is exempted from Sec. 70‐752 Peak runoff 
control requirements if the cumulative impervious surface added since the effective date of this 
ordinance is less than 200 square feet and the project area is located in the Cape Fear River Basin. 
 

Sec. 70‐753.  BMP Design. 
(a) Structural BMPs that fall under the jurisdiction of North Carolina Department of Environmental 

Resources Division of Land Resources shall be designed in accordance with North Carolina Dam Safety 
Laws which shall include NCGS 143‐215.23‐37, the latest version and all associated administrative code.  
Structural BMPs that are exempted from the North Carolina Dam Safety Laws and all other proposed 
structural BMPs shall be designed in accordance with the City of Durham Reference Guide for 
Development. Existing ponds that are proposed to remain within the proposed site shall be brought into 
compliance with all applicable City of Durham Reference Guide for Development and the North Carolina 
Dam Safety Laws. These existing ponds shall be considered structural BMPs. 

 
Sec. 70‐754.  BMP Maintenance. 
(a) All structural BMPs shall be maintained in compliance with City of Durham maintenance 

protocols, policies, procedures, and requirements as outlined in the latest version of the City of 
Durham's "Owner's Maintenance Guide for Stormwater BMPs Constructed in the City of Durham.” 

 
Sec. 70‐755.  Buffer Requirements. 

       (a)   Buffer.  The applicant shall show, on subdivision and site plans of all types, 50‐foot wide riparian 
buffers directly adjacent to surface waters (perennial and intermittent streams, lakes, ponds and 
estuaries) in the Neuse River Basin. For the purpose of this section, a surface water shall be present if 
the feature is shown on either the most recent United States Geological Survey 7 1/2 minute quadrangle 
topographic maps or the most recent United States Department of Agriculture Soil Survey of Durham 
County, North Carolina.   
        (b)   Calculation next to streams.  For intermittent and perennial streams, the buffer shall begin at 
the most landward limit of the top of bank and extend landward on all sides of the surface water, 
measured horizontally on a line perpendicular to the surface water.   
        (c)   Calculation next to other waters.  For ponds, lakes, and estuaries, the buffer shall begin at the 
most landward limit of the normal water level and extend landward, measured horizontally on a line 
perpendicular to the surface water.   

(d)   No impact/determination.  The applicant shall demonstrate that the new development does 
not impact the Neuse buffer or that the North Carolina Division of Water Quality has approved the 
activity that impacts the Neuse buffer. 

(e)  Relief from buffer requirements in the Neuse River Basin may be allowed when surface waters 
are not present in accordance with the provisions of 15A NCAC 02B.0233(3)(a) as determined by the 
North Carolina Department of Environment and Natural Resources (NCDENR). The City Public Works 
Director, County Engineer, or designees, as appropriate, may allow relief from buffer requirements 
outside the Neuse River Basin pursuant to the applicable City or County standards and procedures. 

 
This Ordinance shall be effective March 17, 2009.    
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APPENDIX L 
City of Durham 

INVENTORY OF MUNICIPAL FACILITIES,  
ACTIVITIES AND OPERATIONS  

 
 
Permit NCS0000249 requires the City to “maintain an inventory of facilities and 
operations owned and operated by the permittee with the potential for generating 
polluted stormwater runoff.”  Other NPDES permits issued within the City of Durham 
are included in Table L-1.  Table L-2 lists other major permits. 
 
Stormwater Services has identified the following typical activities as having potential to 
discharge pollutants to the drainage system: 
 

Vehicle repair  
Vehicle fueling  
Vehicle washing  
Vehicle storage  
Outdoor loading  
Outdoor storage 
Waste management  

Building repair  
Building maintenance  
Parking lot maintenance  
Turf management  
Landscaping  
Swimming pool discharges  
Grading, land development & construction  

  
These activities were used to generate a list of City facilities that have potential to 
contribute polluted stormwater runoff.  Pollution potential is based on the activities 
taking place at a facility. 
 
The following activities area associated with specific departments: 

 Building repair:  General Services 
 Building maintenance:  General Services 
 Parking lot maintenance:  Lanier Parking Solutions (contract operator) 
 Turf management and landscaping:  General Services and Parks & Recreation 
 Swimming pool discharges:  General Services 
 Water, sewer, and stormwater utilities maintenance:  Public Works and Water 

Management 
 Grading, land development & construction:- General Services, Public Works, and 

Water Management 
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Below is a list of typical municipal facilities that have the potential to contribute 
polluted stormwater runoff together with information about those facilities within the 
City of Durham (a city facility that has multiple uses may be listed under several types): 

 
 Composting facilities – none1   
 Asphalt plants - none 
 Concrete plants - none 
 Equipment storage and maintenance yards – General Services, Public Works 

Operations Center, and Water Management Administration Facility  
 Hazardous Waste Handling and Transfer Facilities – none 
 Household Hazardous Waste Collection – no storage, only drop off2 
 Incinerators and landfills - none 
 Solid Waste Transfer Station – Waste Disposal and Recycling Center (Transfer 

Station) 
 Materials Storage Yards – General Services Facility, Public Works Operations 

Center, and Water Management Administration Facility 
 Municipal Golf Courses – none1  
 Public Works Yards – Public Works Operations Center 
 Vehicle Maintenance Yards – Fleet Maintenance, Public Works Operations Center, 

Solid Waste Vehicle Wash, and DATA Transit Maintenance (DATA is under private 
management and operation) 

 Vehicle Fueling - Fleet Maintenance, Public Works Operations Center, and DATA 
Transit Maintenance (DATA is under private management and operation) 

 Water and Wastewater Treatment Facilities – North Durham Water Reclamation 
Facility, South Durham Water Reclamation Facility, Williams Water Treatment 
Facility, and Brown Water Treatment Facility 

 Fire Training Center – Durham Fire Training Academy 
 Other Public Buildings – City Hall and ancillary buildings; Police and Fire 

Stations; there are no municipal libraries (low potential for pollution.) 
 Other City Facilities – 4 parking decks and 6 public parking lots with 60 or more 

spaces 
 
The city facilities included above are summarized below.  Listing order is generally 
north to south to facilitate finding facilities on a map that is in preparation.  

 Brown Water Treatment Facility, 1615 Infinity Rd 
 Water Management Administration Facility, 1600 Mist Lake Dr 
 Waste Disposal and Recycling Center (Transfer Station), 2115 E. Club Blvd 
 Household Hazardous Waste Center, 1900 E. Club Blvd (across from NDWRF) 
 North Durham Water Reclamation Facility, 1900 E. Club Blvd 
 Durham Fire Training Academy, 2008 E. Club Blvd 
 Fleet Maintenance, 1900 Camden Av 
 Solid Waste Vehicle Wash Station, 1833 Camden Av 

                                                 
1 Yard waste is currently is disposed of in a landfill in Brunswick County, VA.  Application has been submitted for a 
permit to construct and operate a compost facility.  The permit will require that compost leachate be addressed as a 
wastewater.  Preliminary plans are to use authorized Pump-and-Haul to transfer the leachate to the city’s North 
Durham WRF. A SWPPP will also be prepared.  Construction may begin in FY 2009. 
2
 HHW drop-off is available at 1900 E Club Blvd.  City contracts with EcoFlo for collection and disposal services.  EcoFlo 

packs and removes HHW daily.   
1 Hillandale Golf Course is not operated by the City; the land it is on was donated to the City in return for public access 
to the course, but it must remain as a golf course.  The City is not involved in course operation. 
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 DATA Transit Maintenance (contract operator), 1907 Fay St 
 General Services Facility, 2011 Fay St 
 Hillandale Golf Course (public access course under private operation), 1600 

Hillandale Road 
 Williams Water Treatment Facility, 1405 Hillandale Rd 
 Public Works Operations Center, 1100 Martin Luther King Pkwy 
 South Durham Water Reclamation Facility, 6605 Farrington Road  

 
The following are recreational facilities, some of which have potential for contributing 
polluted stormwater runoff (beyond landscaping) but are implementing mitigation 
measures as listed:  

 
Dog Parks: 

 Pineywood Park (400 E Woodcroft Parkway, at Woodlake Dr) 
 Northgate Park (Lavender Ave) 

Dog Parks are open to dogs whose owners have paid City of Durham Department of 
Parks and Recreation (DPR) dog fees and are wearing their “Dogapalooza” DPR Tag.  
Owners are required to clean up after their dogs.  ‘Mutt Mitt’ type clean-up stations 
are provided.   
 
Outdoor Pools  

 Forest Hills, 1639 University Drive  
 Hillside, 1300 South Roxboro Street 
 Long Meadow Pool, 917 Liberty Street 

Open Mid-June to mid August, filter backwash discharges to the sanitary sewer 
system. 

 
Recreation Centers (with indoor pools) 

 Edison Johnson Recreation Center, 500 West Murray Av, (919) 560-4270, 
Audrey Gill 

 I. R. Holmes Sr. Recreation Center at Campus Hills, 2000 South Alston Av, 
(919) 560-4444. Brian Rhea 

The pools have filter backwash discharges to the sanitary sewer system. 
 
Other Recreation Centers 

 Lyon Park Recreation Center, 1309 Halley St, (919) 560-4288, Jeff Forde 
 W.D. Hill Recreation Center, 1308 Fayetteville St, (919) 560-4292, Andre 

White 
 Weaver Street Recreation Center, 3000 Weaver St, (919) 560-4294, Nikiya 

Cherry-Sanders  
 
Neighborhood Centers (based out of 400 Cleveland Street, (919) 560-4355) 

 East Durham Neighborhood Center (2615 Harvard Ave.), 560-4278  
 E.D. Mickle Neighborhood Center (1204 N. Alston Ave.), 560-4284  
 T.A. Grady Neighborhood Center (531 Lakeland St.), 560-4280  
 W.I. Patterson Neighborhood Center (2641 Crest St.), 560-4560  
 Walltown Neighborhood Center (1300 Club Blvd.), 560-4296 
 Club Boulevard Neighborhood Center, 2415 Glennbrook Dr, 560-4355 
 Hoover Road Neighborhood Center, 1129 Hoover Rd, 560-4355, ext. 210 
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 Morreene Road Neighborhood Center, 1100 Morreene Rd, 560-4405 
 Liberty Street Neighborhood Center, 131 Commerce St, 560-4355, ext. 210 

 
Regional Parks  

 West Point on Eno, 5101 N. Roxboro Rd, 471-1623 
(Environmental education at this site, may fall under state park system in future) 

 
Privately-Operated Facilities On Municipal Property 

 Historic Durham Athletic Park (DAP) 
 Durham Bulls Athletic Park (DBAP) 
 Hillandale Golf Course 
 Durham Performing Arts Center (DPAC) 

(These facilities were privately developed, and are under private operation, 
maintenance and management.) 

 
Other Facilities 

 Armory, 212 Foster St, 560-4514 
 CCB Plaza, 201 N. Corcoran St, 560-4355 
  Forest Hills Clubhouse, 1639 University Dr, 560-4782 

 
Parks –There are 21 community parks, 41 neighborhood parks and miniparks; 14 
miles of greenways and trails existing out of a planned system of 118 miles.  The 
City has 16 acres of public open space per 1000 residents, including lake surfaces, 
or 6 acres per 1000 excluding water surfaces.  Dispensers of bags to pick up pet 
wastes (e.g. ‘Mutt Mitt’ type clean-up stations) have been provided in parks and on 
trails and greenways.   

 
 
Other locations of interest include: 
 
Fire Station Locations  

Station #1, 139 E. Morgan Street, 560-4245 
Station #2, 1001 Ninth Street, 560-4251 
Station #3, 822 S. Miami Blvd., 560-4255 
Station #4, 1818 Riddle Road , 560-4257 
Station #5, 2212 Chapel Hill Blvd., 560-4261 
Station #6, 3700 Swarthmore Road, 560-4264 
Station #7, 3919 N. Duke Street, 560-4266 
Station #8, 225 Lick Creek Lane, 560-1405 
Station #9, 2012 E. Club Blvd., 560-4271 
Station #10, 1805 Cole Mill Road, 560-4311 
Station #11, 2800 W. Cornwallis Road, 560-4463 
Station #12, 1230 Carpenter Fletcher Road, 560-4260 
Station #13, 2901 S. Miami Blvd., 560-4907 
Station #14, 1327 Umstead Road, 560-1126 
Station #15, under construction 
Station #16, Farrington Rd, 560-1450 
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High priority facilities with tanks include: 
 

 Brown Water Treatment Facility, 1615 Infinity Rd 
 North Durham Water Reclamation Facility, 1900 E. Club Blvd 
 Fleet Maintenance, 1900 Camden Av 
 DATA Transit Maintenance (contract operator), 1907 Fay St 
 Williams Water Treatment Facility, 1405 Hillandale Rd 
 Public Works Operations Center, 1100 Martin Luther King Pkwy 
 South Durham Water Reclamation Facility, 6605 Farrington Road,  

 
 
 
 

Table L-1 
Facilities Requiring NPDES Industrial  

Stormwater Permits* 

Facility Permit Type Permit Number 
or Certificate of 

Coverage 

Facility Contact 

South Durham 
Water Reclamation 
Facility 

Industrial 
Stormwater-
NCG11 

NCG110082 

Bob Dodson, 
Superintendent, 
Department of 
Water Management 

North Durham 
Water Reclamation 
Facility 

Industrial 
Stormwater-
NCG11 

NCG110092 

John Dodson, 
Superintendent, 
Department of 
Water Management 

Fleet Maintenance 
Industrial 
Stormwater-
NCG8 

NCG080771 

Kent Cash, 
Director, 
Department of 
Fleet Maintenance 

Solid Waste 
Vehicle Wash 
Facility 

Industrial 
Stormwater-
NCG8 

NCG080773 

Corenta Evans, 
Supervisor, 
Department of 
Solid Waste  

Public Works 
Operations 
(PWOC) 
Center/Water 
Management/Fuel 
Island 

Industrial 
Stormwater-
NCG8 

NCG080776 

Tom Lucas, Water 
Distribution and 
Collection 
Specialist, 
Department of 
Water Management 

DATA Bus 
Maintenance 
Facility, 1903 Fay 
Street 

Industrial 
Stormwater-
NCG8 
 

NCG080788 
issued to 
contract 

operator DCTC 

Jeff Meadows, 
DCTC; Jim Frei, 
consultant 

* Each listed facility has developed and is implementing a Stormwater Pollution 
Prevention Plan (SWPPP). 
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Table L-2 
Permits Other Than Stormwater 

Issued to the City or County 

Facility or  Permit Type Permit Number 
or Certificate of 

Coverage 

Facility Contact 

South Durham 
Water Reclamation 
Facility 

Major 
Wastewater NC0047597 

Bob Dodson, 
Superintendent, 
Department of 
Water Management 

North Durham 
Water Reclamation 
Facility 

Major 
Wastewater 

NC0023841 

John Dodson, 
Superintendent, 
Department of 
Water Management 

City of Durham 
Sewer Collection 
System 

Non-discharge WQCS00005 

Tom Lucas, Water 
Distribution and 
Collection 
Specialist, 
Department of 
Water Management 

County of Durham 
Sewer Collection 
System 

Non-discharge WQCS00038 

Joseph R. Pearce 
Utility Division Mgr, 
Durham County 
Engineering 
Department 
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APPENDIX M 
Table L-1.  Stormwater Services Ambient Monitoring Locations, 2008 
Site ID Location (Street) Basin 

Ambient 
Chemistry 

Benthic 
Macroinvertebrates 

CC2.5CC Scott King Rd. @ 1st stream crossing east of Fayetteville Rd Cape Fear Yes - 

NE0.0NE Sedwick Rd Cape Fear Yes (a) Yes 

NE1.2NE Bridge on Hwy 54 just west of Hwy 55 intersection Cape Fear Yes - 

NE2.2NP Meridian Pkwy @ 1st stream crossing Cape Fear Yes (a) - 

NH0.0NHC Chapel Hill Rd Cape Fear Yes (a) - 

NH1.0SC Garrett Rd Cape Fear Yes (a) Yes 

NH2.3MC Pickett Rd Cape Fear Yes (a) Yes 

NH3.0NHC Erwin Rd Cape Fear Yes - 

NH3.3SC East of 15/501 on Cornwallis Rd Cape Fear Yes (a) - 

NH4.3SC Erwin Rd. @ Center for Living driveway, near Cameron Rd Cape Fear Yes - 

NH4.8SCTDT Duke University Rd. just West of intersection w/ Anderson St Cape Fear Yes - 

NH5.0SCTD Anderson St Cape Fear Yes - 

NH8.8NHC Turkey Farm Rd Cape Fear Yes (a) Yes 

TF0.0TC HWY 751 south of 54 & north of I-40 Cape Fear Yes (a) Yes 

TF2.0TCTC Hope Valley Rd @ Rugby Rd Cape Fear Yes (a) - 

TF1.2TC South Roxboro St Cape Fear - Yes 

TF3.4TC Martin Luther King Pkwy @ PWOC Cape Fear Yes (a) - 

TF4.4TC Weaver St Cape Fear Yes - 

TF5.1RC Elmira St Cape Fear Yes - 

TF5.6TC University Dr. (Forest Hills Park) Cape Fear Yes (a) - 

TF6.5RCUT Sima Ave Cape Fear Yes (a) - 

EL1.9EC Glenn Rd Neuse Yes (a) Yes 

EL10.7EC Bellevue Ave - main channel / above Trib from the Northside Neuse Yes - 
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Site ID Location (Street) Basin 
Ambient 

Chemistry 
Benthic 

Macroinvertebrates 

EL5.5GC Camden Ave. Neuse Yes Yes 

EL5.6EC Midland Terrace above Camden Ave Neuse Yes (a) Yes 

EL7.1SEC Off the End of Glendale Ave. South side of Club Blvd Neuse Yes (a) - 

EL7.6SECT Knox St. between Ruffin and Washington St Neuse Yes - 

EL7.9EC Murray Ave near Museum Life & Science Neuse Yes (a) Yes 

EL8.1GC Holloway St. one block east of Alston Ave Neuse Yes (a) - 

EL8.5SEC Club Blvd @ Onslow St. (Walltown Park) Neuse Yes - 

EL8.6SECUT Corner of Foster and Hunt St. @ Iron Bridge Neuse Yes - 

EN10.3WC East of Guess Rd. on Horton Rd Neuse Yes (a) - 

EN12.2ERT3 First stream crossing on November Dr. before Dawn St Neuse Yes - 

EN13.3ER Cole Mill Rd Neuse Yes (a) - 

EN4.9ER Snow Hill Rd Neuse Yes (a) Yes 

EN7.7ERT1 Just West of Old Oxford Hwy on Hebron Rd Neuse Yes - 

EN8.9ER Roxboro Rd. (West Pt. on the Eno) Neuse Yes (a) Yes 

EN9.6CRC West of Roxboro Rd. on Latta Rd Neuse Yes - 

FR13.0FR State Forest Rd. (SR 1614) Neuse Yes (a) Yes 

LC1.1LC Southview Rd. south of Hwy 98  Neuse Yes (a) Yes 

LC2.0RBC Kemp Rd. @ intersection w/ Southview Rd.  Neuse Yes (a) - 

LL3.4LLC Mineral Springs Rd. just north of 98 Neuse Yes (a) Yes 

LL4.6LLT2 Lynn Rd. south of NC 98 Hwy Neuse Yes (a) Yes 

LR9.6LR South of intersection of Patrick Rd. and Johnson Mill Rd Neuse Yes (a) Yes 

PN2.4PN Burton Rd. between Geer St. and Cheek Rd Neuse Yes (a) Yes 

SI1.6SIC Chin Page Rd Neuse Yes (a) - 

 
(a)  Analysis for this site includes nutrients, suspended solids, copper and zinc.
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APPENDIX N 
Table N-1 Stormwater Services Ambient Monitoring Summary, 2007 
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APPENDIX O 
WATER QUALITY RECOVERY PROGRAM TEMPLATE 

 
 

7.10.1  Purpose 
 
The purpose of the Water Quality Recovery Program (WQRP) Plan is to reduce levels of 
the pollutant of concern in accordance with the assigned MS4 NPDES regulated Waste 
Load Allocation (WLA) identified in the approved Total Maximum Daily Load (TMDL) for 
the (*****) Watershed. 
 
 
7.10.2  Background 
 
Identify the watershed and provide brief description including details such as 
vegetation, topography, climate, hydrology, geology, soils, current and future land use, 
industrial, municipal, and other point source dischargers, stream classifications, 
aquatic species, and relevant history.  Provide a map or maps as necessary. 
 
[Add maps:  watershed location, land use maps, etc.] 
 
[Add information about relevant TMDL.  Approval date, affected streams, related NPDES 
permit info, etc.] 
 
 
7.10.3  TMDL Implementation Team 
 
Assemble a team of staff representatives from affected municipal agencies that 
conduct activities in the TMDL watershed.  Identify other potential staff resources as 
necessary to serve on TMDL Implementation Team.  Example municipal agencies could 
include stormwater (the MS4 permittee), wastewater, other public works, street 
maintenance, solid waste, etc. based on the pollutant of concern.  The Permittee (MS4) 
will be responsible for interpreting data, judging BMP effectiveness, reporting to DWQ, 
and coordinating activities and reviews with the Implementation Team to meet the 
components and goals of the WQRP. 
 
 
7.10.4  Water Quality Concerns 
 
Discuss the pollutant or pollutants of concern (POC) in the TMDL watershed.  Each 
approved TMDL will assign a regulated waste load allocation (WLA) for the POC.  It may 
be necessary to design a WQRP for each pollutant of concern.  Discuss any concerns 
related to the POC, state standards, water quality targets, etc.  An assessment of actual 
and potential sources should also be included as described in the related TMDL. 
In addition, discuss any other WQ concerns, issues, or contributing factors in the 
watershed. 
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7.10.5  MS4 Major Outfall Identification 
 
Identify and map the location of known major outfalls (as defined in the MS4 NPDES 
permit) within the Permittee’s jurisdictional area with the possibility of discharging the 
pollutant of concern (POC) to the impaired segments, its tributaries or to segments and 
tributaries within the watershed contributing to the impaired segments.  Create a 
schedule to locate the position of unknown major outfalls that may discharge the POC 
to the impaired segment, its tributaries or to segments and tributaries within the 
watershed contributing to the impaired segments. 
 
Add map of watershed showing streams & outfalls. 
 
 
7.10.6   WQRP Monitoring Plan 
 
Development of the WQRP monitoring plan will occur in year 3 of the 5-year NPDES 
permit term, per the MS4 NPDES permit and WQRP Implementation Schedule & Plan.  
The monitoring plan will be submitted to DWQ for approval. 
 
The goals of the WQRP monitoring plan are: 
 

1. Identify the significant sources of the pollutant of concern. 
2. Evaluate the performance of BMPs utilized in the WQRP, where possible. 
3. Assess progress toward the goals of the WQRP at the TMDL identified 

compliance point. 
 
The following text from the MS4 NPDES permit details the requirements for developing 
the WQRP monitoring plan: 
 
“Develop a monitoring plan for each pollutant of concern.  The monitoring plan shall 
include the sample location by written description and latitude and longitude 
coordinates, sample type, frequency, any seasonal considerations, and a monitoring 
implementation schedule for each pollutant of concern.  The monitoring plan shall 
include in-stream and/or major outfall monitoring at locations deemed necessary to 
support assessment of activities in the Water Quality Recovery Program to address the 
MS4 NPDES regulated Waste Load Allocation (WLA) identified in the TMDL.  Where 
appropriate, the permittee may reduce the monitoring burden by proposing to monitor 
in-stream sites and/or major outfalls that the Division would consider substantially 
similar to other in-stream sites and/or major outfalls in the defined TMDL watershed. 
The monitoring plan shall be adjusted as additional in-stream sites and/or major 
outfalls are identified in accordance with the schedule required in the Storm Water 
Management Plan and as accumulating data may suggest.” 
 
7.10.7   BMP Identification 
 
The results of the watershed and POC analysis should be utilized to develop the BMP 
strategies aimed at reducing the pollutant of concern.  Employed BMPs should be 
assessed annually (beginning in year 5 of the current permit term) to determine BMP 
performance where possible.  The assessment will include an evaluation to determine 

H-398



 

Water Quality Recovery Program 

Template  O-3  
 

if any additional BMPs should be employed to address the MS4 NPDES regulated Waste 
Load Allocation identified in the TMDL to the maximum extent practicable. 
  
Initial targeted BMPs may include: 

 Increased public education efforts 
 Watershed specific website 
 Increased public participation 

 
Based on the initial WQRP plan assessment, additional targeted BMPs may include:  

 Increased IDDE – stream walks, monitoring, etc 
 Increased point source or industrial inspections 
 Increased municipal operations, street sweeping, catch basin cleaning, etc 

 
 
7.10.8     Implementation Schedule and Plan 
 
Activities in the WQRP will be conducted in various years of the current MS4 NPDES 5-
year permit term as follows: 
 

 Develop WQRP Plan and submit to DWQ – by end of year 2 
 Complete MS4 major outfall identification – by end of year 2 
 Develop WQRP monitoring plan and submit to DWQ – by end of year 3 
 Implement WQRP – beginning of year 4 
 Conduct Year 4 WQRP plan assessment – by end of year 4 
 Conduct Year 5 WQRP plan assessment – by end of year 5 

 
 
7.10.9    WQRP Data Assessment  
 
An assessment of activities conducted under the WQRP will be performed per the 
implementation schedule above.  The assessment will include a review of 
programmatic management measures, existing WQRP data, watershed data, 
monitoring data and other relevant data.  This assessment can be used, where 
possible, to evaluate the performance of existing BMPs and identify additional BMPs as 
necessary. 
 
 
7.10.10 WQRP Reporting 
 
Activities and assessments conducted under the WQRP will be reported to DWQ along 
with the annual report submitted each year for the MS4 NPDES permit.  At a minimum, 
this will include: 
 

 As assessment of available data collected under the monitoring plan for each 
pollutant of concern 

 An assessment of the performance of BMPs employed, where possible 
 A map showing the location of major outfalls in TMDL watersheds with the 

potential for discharging the POC 
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 A schedule for locating currently unknown major outfalls that may potentially 
discharge the POC in TMDL watersheds 

 Identification of in-stream and outfall sampling locations 
 Identification of additional BMPs, if necessary 
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APPENDIX A 
STATE OF OUR STREAMS REPORT 

Based on Monitoring  
For 2007 

 

 

 

State of Our Streams Reports for 2005, 2006 and 2007 may be found on the 
City’s Stormwater web page under Water Quality or directly using the following 
link: 

http://www.durhamnc.gov/departments/works/stormwater_water_quality.cfm. 
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APPENDIX B 
City of Durham 

Code of Ordinances 
STORMWATER POLLUTION CONTROL ORDINANCE 

Chapter 70, Article V 
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CHAPTER 70, ARTICLE V 
STORMWATER MANAGEMENT AND POLLUTION CONTROL 

 
DIVISION 1.  GENERALLY 
 
Sec. 70-492.  Purpose. 
The purpose of this article is to further the health, safety and general welfare and 
convenience of the public through: 

(1)   Regulating the use, placement, storage, and management of pollutants in order 
to prevent pollution of stormwater; 

(2)   Limiting pollution of stormwater in the public and private drainage system so as 
to limit pollution of the waters of the state and restore, protect, and maintain 
better water quality and the benefits that come from better water quality; 

(3)   Prohibiting illicit discharges and illicit connections to the public and private 
drainage system that increase pollution; 

(4)   Protecting the conveyance capacity of the drainage system by controlling 
blockages, and the emission or disposal of substances or effluents, including 
sediment, that are injurious to the drainage system; 

(5)   Complying with the city's National Pollutant Discharge Elimination System 
permit issued under the authority of section 402(p) of the clean water act and 
implementing regulations at 40 CFR 122.26; 

(6)   Establishing inspection, surveillance, monitoring, and enforcement and penalty 
procedures to the maximum extent authorized under law to achieve the above-
described objectives, and to ensure compliance with this article; and 

(7)   Authorizing fees necessary to conduct inspections and monitoring of the 
stormwater system. 

(Ord. No. 13342, § 1(23-140), 11-20-2006) 
 
Sec. 70-493.  Definitions. 

(a)   The acronyms used herein are: 
TABLE INSET: 
 

  BMP    Best Management Practice    

NPDES    National Pollutant Discharge Elimination System    

MS4    Municipal Separate Storm Sewer System    

NCDENR   North Carolina Department of Environment and Natural Resources    

NOI    Notice of Intent    

SWPPP    Stormwater Pollution Prevention Plan    

USEPA    United States Environmental Protection Agency    

 
(b)   In this article, the following terms and phrases shall be defined as indicated 
unless the surrounding context indicates such definition is clearly erroneous. The 
definitions shall apply whether the term is used in the singular or in the plural, and 
whether or not the term is capitalized. 

Best management practice (BMP)  means government-approved controls, 
including both nonstructural and structural measures that are designed to reduce 
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the flow of stormwater runoff, or to reduce the amount or concentration of 
pollutants that enter stormwater and/or the drainage system. Examples of 
nonstructural BMPs include inspections for leaks and spills, general maintenance 
and good house keeping practices to prevent pollution, education, and on-site 
maintenance of a spill cleanup kit. Examples of structural BMPs are facilities such 
as a roofed shed or elevated storage area to keep precipitation or runoff from 
reaching raw material storage areas, bioretention cells, and retention and 
detention ponds.   
Clean Water Act  means the Federal Water Pollution Control Act (33 USC 1251 et 
seq.) and any subsequent amendments thereto.   
Director  , unless otherwise specified, means the director of the department of 
public works of the city or any successor department in which stormwater 
services is located, and includes any individual to whom the director delegates 
responsibilities under this article.   
Discharge  means any release, spill, leak, pumping, flow, escape, dumping, 
deposit, or disposal of any gas, liquid, semi-solid, or solid substance.   
Drainage system  means the system of natural and constructed conveyances for 
collecting and transporting stormwater, whether publicly or privately owned. It 
includes lakes, ponds, rivers, perennial and intermittent streams, connected 
wetlands, open ditches, catch basins and other inlets, pipes, sewers, drains, 
culverts, and, in addition, created stormwater management facilities that provide 
partial treatment by passive means such as wet detention ponds, detention 
basins, and stormwater wetlands. The MS4 and waters of the state within the city 
are components included within the drainage system, among other components.   
Guidelines  means the written guidelines of the stormwater services division, or 
any successor division responsible for stormwater management, approved by the 
director.   
Hazardous substance  means materials or mixtures containing materials which 
pose a physical, environmental, health or safety hazard by virtue of their 
ignitable, reactive, corrosive, highly irritating or sensitizing, carcinogenic or toxic 
properties. Hazardous substances include, but are not limited to, those 
designated pursuant to 33 USC 1321(b)(2)(A), and those listed or defined in 29 
CFR 1910.1200, 40 CFR 116, and 40 CFR 261 subpart B.   
Illicit connection  means any drain, junction, or conveyance, whether on the 
surface or subsurface, that can discharge nonstormwater discharges, such as 
sewage, process wastewater, or wash water, to the MS4 or to watercourses. Illicit 
connections include, but are not limited to, interior floor drains, whether or not 
previously allowed under the building code.   
Illicit discharge generally  means any discharge to the drainage system that is 
not composed entirely of stormwater, unless specifically allowed as an 
authorized discharge in section 70-513.   
Municipal separate storm sewer system (MS4)  means the system of 
constructed conveyances, including municipal streets, catch basins, curbs, 
gutters, pipes and ditches owned and operated by the municipality and designed 
or used for collecting and conveying stormwater, and which is not intended to be 
used to convey sewage or other wastewaters. In the city, the MS4 generally 
includes that part of the storm sewer system within street rights-of-way or on 
other city owned property.   
National Pollution Discharge Elimination System (NPDES) permit  means a 
permit that authorizes the discharge of pollutants to waters of the United States 
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issued under the clean water act 33 USC 1242 by the USEPA, or issued by the 
NCDENR under authority delegated by USEPA.   
Nonstormwater discharge  means any discharge to or pollution of the drainage 
system that is not entirely from a form of natural precipitation.   
Notice of intent  or  NOI  means the notice of intent that is required by the 
NPDES stormwater multisector general permit issued by USEPA, or the notice of 
intent required by an NPDES general permit issued by the NCDENR.   
Person  means any individual, partnership, co-partnership, LLC, firm, company, 
corporation, unincorporated association, organization, joint stock company, 
trust, estate, institution, governmental entity or any other entity that owns a 
property, conducts a business, or controls management or activities.   
Pollutant  means a substance that alters the chemical, physical, biological, 
thermal, or radiological integrity of water in a manner that may cause or 
contribute to the impairment of waters of the state based on the water quality 
classifications assigned under 15A NCAC 2B.0300. Pollutants include, but are not 
limited to: paints, varnishes, and solvents; gasoline and other petroleum fuels; 
oil and other automotive fluids; detergents; food waste, including cooking oil 
and grease; nonhazardous liquid and solid wastes and yard wastes; refuse, 
rubbish, garbage, litter, or other discarded or abandoned objects, floatables; 
insecticides, fungicides, herbicides and other pesticides; fertilizers; soot, slag, 
and ash; hazardous substances and wastes; inadequately treated sewage, animal 
wastes, fecal coliform, Escheria coli and pathogens; dissolved and particulate 
metals; hot water; wastes and residues that result from constructing a building 
or structure (including, but not limited to, sediments, slurries, and concrete 
rinsates); eroded soils, sediments and particulate matter; and noxious or 
offensive matter of any kind.   
Pollution and polluted  means containing pollutants.   
Repeat violation  means a violation occurring on the same property, or a 
violation by a person that has committed a previous violation, or by an entity in 
which a previous person who has committed a violation is part owner or in partial 
control. A violation for the purposes of determining a repeat violation includes, 
but is not limited to, violations in which the violator has been notified of the 
violation by any governmental entity, whether or not any action, remedy, or 
penalty has occurred as the result of such violation.   
Responsible  means having direct or indirect control over the occurrence of an 
action, incident, or condition. Responsibility includes the ability to control what 
occurs on property through ownership of property, or through ownership, 
control, or management of a business, organization, or other entity whose 
activities occur on property and cause in part or in whole the action, incident, or 
condition. Causation may be through deliberate action or through negligence, 
omission, or inattention.   
Stormwater  means any surface flow, runoff, and drainage consisting entirely of 
water from any form of precipitation, and resulting from such precipitation.   
Stormwater pollution prevention plan  or  SWPPP  means a government-
approved plan identifying actual or potential pollutants that could enter the 
drainage system at a site, and which describes the best management practices 
that will be employed to reduce pollutant discharges to the drainage system.   
Wastewater  means any water or other liquid, other than uncontaminated 
stormwater, discharged from a facility after use. Examples include water used for 
washing, flushing, cleaning, or in a manufacturing process.   
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Watercourse  means the open channel and open water components of the 
drainage system and includes lakes, ponds, rivers, perennial and intermittent 
streams, connected wetlands, open ditches, and stormwater management 
facilities such as wet detention ponds, detention basins, and stormwater 
wetlands.   
Waters of the state  , as defined in G.S. 143-212(6), means any stream, river, 
brook, swamp, lake, sound, tidal estuary, bay, creek, reservoir, waterway, or 
other body or accumulation of water, whether surface or underground, public or 
private, or natural or artificial, that is contained in, flows through, or borders 
upon any portion of this state, including any portion of the Atlantic Ocean over 
which the state has jurisdiction.   

(Ord. No. 13342, § 1(23-141), 11-20-2006) 
Secs. 70-494--70-510.  Reserved. 
 
DIVISION 2.  PROHIBITIONS AND REQUIREMENTS 
 
Sec. 70-511.  Illicit discharges; containment of spills and discharges; plans to prevent 
discharges. 

(a)   Prohibition.  The discharge, emission, disposal, pouring, or pumping, directly or 
indirectly, to the drainage system of any liquid, solid, gas, or other substance, other 
than stormwater, is an illicit discharge and is prohibited, except as allowed in 
section 70-513. This prohibition also includes airborne emissions where such 
emissions deposit pollutants into the drainage system.   
(b)   Containment of discharges and spills; notice.  Persons responsible for property 
where an illicit discharge or a spill that may enter the drainage system has occurred 
shall immediately take appropriate and timely action to contain the discharge or 
spill. Such person shall notify the director within one working day and comply with 
all other legally required reporting requirements.   
(c)   Plans to prevent illicit discharges.     

(1)   Where the location or manner of storage of pollutants on property may cause 
a significant illicit discharge, or where an illicit discharge has previously occurred 
on property, the director may require that a responsible person for such property: 

a.   Develop and maintain BMPs meeting guidelines; 
b.   Apply for and follow a local permit; and 
c.   Develop, submit for approval, and follow an SWPPP. 

(2)   In determining whether to impose such additional requirements the director 
shall consider: 

a.   The history of the property; 
b.   The likelihood of illicit discharges without additional measures; and 
c.   The impact of such discharges. 

(3)   A permit or plan required under this section is a regulatory requirement and 
not a penalty. 

(Ord. No. 13342, § 1(23-142), 11-20-2006) 
 
Sec. 70-512.  Illicit connections. 

(a)   Prohibition.  Construction, creation, or maintenance of an illicit connection is 
prohibited, except that maintenance during a grace period may be allowed as 
described in subsection (c) of this section.   
(b)   Examples of illicit connections.  Examples of illicit connections include, but are 
not limited to, pipes or ditches that carry process wastewater or wash water to the 
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MS4 or to watercourses, including but not limited to indoor drains whether or not 
previously allowed under the building code.   
(c)   Removal; grace period.  Illicit connections that were legal prior to passage of the 
ordinance from which this article is derived may continue to exist until June 1, 2007, 
at which point they must be removed. However, where the connection has the 
potential to discharge hazardous substances, the connection shall be removed 
immediately unless an extension is granted. The director may allow an extension of 
up to three months for removal of such illicit connection upon a showing of 
substantial hardship and minimal risk to the public from the delay.   

(Ord. No. 13342, § 1(23-143), 11-20-2006) 
 
Sec. 70-513.  Authorized nonstormwater discharges. 
The following discharges are not considered illicit discharges prohibited under this 
article: 

(1)   NPDES authorized.  Discharges specifically authorized from a property by an 
NPDES individual or general permit, a discharge waiver, or a waste discharge order, 
provided that the discharger demonstrates full compliance with all requirements of 
the permit, waiver, or order in accordance with section 70-514.   
(2)   Flushing.  Discharges of treated potable water used to flush and clean-up a 
sewage spill where sewage and flush water are collected and returned to the sanitary 
sewer system, and discharges from water line flushing that have been 
dechlorinated.   
(3)   Emergency firefighting or spill removal.  Discharges from emergency 
firefighting activities, or emergency remediation of a spill of a hazardous substances 
authorized by a federal, state, or local government on-scene coordinator, and other 
discharges specifically allowed in writing by the director as necessary to protect 
public health and safety.   
(4)   Dye testing.  Dye testing using suitable dyes, if verbal notification is given to 
the director prior to the test.   
(5)   Specific listed activities.  Certain conditionally exempt discharges listed in this 
subsection, provided they are not found to be significant contributors of pollutants. 
The director may determine in writing that any such discharge from any property is 
no longer exempt if there is evidence of significant pollution from such discharge.   

a.   Water line flushing; 
b.   Landscape irrigation; 
c.   Diverted stream flows; 
d.   Rising groundwaters; 
e.   Groundwater infiltration; 
f.   Uncontaminated pumped groundwater; 
g.   Discharges from potable water sources; 
h.   Foundation drains; 
i.   Air conditioning condensate (commercial/residential); 
j.   Irrigation waters (does not include reclaimed water as described in 15A NCAC 

2H .0200); 
k.   Springs; 
l.   Water from crawl space pumps; 
m.   Footing drains; 
n.   Lawn watering; 
o.   Residential and charity car washing; 
p.   Flows from riparian habitats and wetlands; 
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q.   Dechlorinated swimming pool discharges; 
r.   Street wash water; 
s.   Discharges from flushing and cleaning stormwater conveyances with 

dechlorinated, unmodified water. 
(6)   Wetland dredging.  Dredging or filling of wetlands authorized by a state or 
federal agency pursuant to the clean water act if conducted in accordance with 
applicable requirements.   
(7)   Mitigation.  Mitigation projects approved by a state or federal agency pursuant 
to the clean water act if conducted in accordance with applicable requirements.   
(8)   Piping.  Piping of streams or stabilization of stream banks and shorelines in 
accordance with requirements of the Durham City-County Unified Development 
Ordinance and state or federal authorization and requirements pursuant to the clean 
water act.   
(9)   Farming and forestry.  Ongoing farming and forestry activities that are exempt 
from permit requirements of section 404 of the clean water act, as specified in 40 
CFR 302, conducted in accordance with applicable requirements such as the 
provisions of 15A NCAC 2B .0233 regarding riparian buffers in the Neuse River 
Basin.   

(Ord. No. 13342, § 1(23-144), 11-20-2006) 
 
Sec. 70-514.  Demonstration of compliance under NPDES permits, SWPPPs, BMPs, 
general NPDES permits, or similar authorizations. 

(a)   Required documentation, on-site record maintenance.  Properties subject to a 
plan to control discharges to the drainage system under NPDES permits, SWPPPs, 
BMPs, or local permits must demonstrate compliance. The following records shall be 
maintained on site and shall be available for inspection and copying by city 
representatives upon request.   
(1)  A copy of the NPDES permit, state or EPA-issued order, SWPPP, or notice of 

coverage, as applicable, issued for the premises, activity or operation; 
(2)  If applicable, a copy of the NPDES permit application, NOI to comply with a 

general NPDES permit, application for an sedimentation and erosion control 
permit, or similar application; 

(3)  Any monitoring plan required as a provision of a permit, SWPPP, or BMP; 
(4)  All inspection and monitoring data collected for a three-year period, or such 

shorter period as the property has been required to collect such data. 
(b)   Noncompliance.  Failure to demonstrate full compliance with a permit, SWPPP, 
BMP, or other legal authorization, and failure to obtain a permit required under 
applicable law, shall, among other things, result in a discharge being considered an 
illicit discharge under section 70-511.   

(Ord. No. 13342, § 1(23-145), 11-20-2006) 
 
Sec. 70-515.  Pollution prevention requirements for automotive activities. 

(a)   Secondary containment; spill cleanup kits.  Motor oil, antifreeze, other 
automotive fluids, and other petroleum products that are stored outdoors shall have 
secondary containment and shall be stored under a covered area. Gas stations, other 
fuel-dispensing facilities, nonresidential properties on which ten or more gallons of 
petroleum or automotive products are stored, and tow-truck operators shall 
maintain a spill clean-up kit of a type and size to meet guidelines.   
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(b)   Auto towing, maintenance, service, salvage.  Properties that are used for 
storage of towed vehicles, vehicle maintenance, vehicle service, or salvage of vehicle 
parts from vehicles shall have:   
(1)   One or more spill clean-up kits of a type and size to meet guidelines; 
(2)   Secondary containment and a covered storage area for substances covered 

under subsection (a) of this section; 
(3)   Covered bays in which all vehicle service or maintenance shall be conducted, 

except for emergency road service, glass repair, and electrical service, such as 
battery replacement; and 

(4)   Storage for vehicle parts, both new and used, so that the parts are not exposed 
to stormwater runoff or precipitation. 

(c)   Spills/leaks.  Persons responsible for property where a spill or leak of 
automotive or petroleum products has occurred shall clean up the spill or leak and 
report it in accordance with section 70-511(b).   
(d)   NPDES permit.  Demonstration under section 70-514 of compliance with a valid 
NPDES permit that specifically addresses an activity controlled under this section, 
and imposes different requirements than those stated in this section, shall be 
deemed compliance with this section.   

(Ord. No. 13342, § 1(23-146), 11-20-2006) 
 
Sec. 70-516.  Stormwater pollution prevention plans (SWPPPs) for storage of salvaged 
vehicles. 

(a)   Submission of SWPPP.  Storage of ten or more junked, salvaged, or unlicensed 
vehicles (hereafter "salvage vehicles") outside, such that they are exposed to 
precipitation, shall require an SWPPP if the facility does not possess an NPDES permit 
for such activity. The SWPPP shall be developed and submitted to the director in 
accordance with the schedule below.   
(1)   By September 1, 2007, for facilities with 30 or more salvage vehicles; or 
(2)   By February 1, 2008, for facilities with more than ten but less than 30 salvage 

vehicles. 
(b)   Content of SWPPP.  The SWPPP shall be in compliance with guidelines and shall 
prevent the discharge of used motor oil and other petroleum products, antifreeze, 
solvents, other automotive fluids, brake dust, sediment from land disturbance, and 
other pollutants. The SWPPP shall include the following and such other information 
as may be required in guidelines:   
(1)   A map showing the general location of the facility, and a separate site map, 

drawn to scale, showing location of structures, drainage features on the 
property, salvage autos, and vehicle parts and equipment cleaning areas; 

(2)   A description of storage practices, loading and unloading activities, outdoor 
process areas, activities that generate dust or particulates, and waste disposal 
practices; 

(3)   A list of significant spills or leaks of pollutants that have occurred at the site 
during the three previous years and any corrective actions taken in response; 

(4)   Methods, in accordance with guidelines, to reduce risk of stormwater pollution, 
such as secondary containment, and BMPs; and 

(5)   Monitoring schedule and method for documenting compliance with the SWPPP. 
(c)   Alternative SWPPP.  A SWPPP developed pursuant to a valid NPDES general or 
individual permit for stormwater discharge shall be deemed compliant with this 
section provided compliance is demonstrated under 70-514.   
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(d)   Maintenance of SWPPP.  The SWPPP shall be maintained on site, and shall be 
readily available for review by the city upon request.   

(Ord. No. 13342, § 1(23-147), 11-20-2006) 
 
Sec. 70-517.  Pollution prevention requirements for hazardous substances. 
Hazardous substances that are stored outdoors shall have secondary containment and 
shall be stored in a covered area. Where the volume or location of hazardous 
substances presents a risk of pollution to the drainage system, the director may 
require a person to submit an SWPPP or application for a local permit for approval, and 
to follow such SWPPP or permit. 
(Ord. No. 13342, § 1(23-148), 11-20-2006) 
 
Sec. 70-518.  Spills and releases of pollutants. 

(a)   Containment.  Persons responsible for a spill or other release of pollutants upon 
the roads, highways, or in the right-of-way shall take appropriate and timely action 
to contain and clean up the spilled material to prevent it from entering any drainage 
system. Appropriate action may include contracting with a third party that is 
licensed by the state to handle and dispose of the spilled material.   
(b)   Report.  A person responsible for a spill that is subject to G.S. 143-215.75 et 
seq. or other applicable law shall immediately report the spill to the Durham City-
County Emergency Management System ("EMS"). The Durham City-County EMS shall 
report all spills, with details as to location and nature of the spill, within one 
working day to the director.   

(Ord. No. 13342, § 1(23-149), 11-20-2006) 
Secs. 70-519--70-524.  Reserved. 
 
DIVISION 3.  INSPECTIONS 
 
Sec. 70-525.  Authority to enter, inspect, and monitor; routine inspection program. 

(a)   Right to inspect.  City representatives, upon presentation of credentials and 
other documents as may be required by law, may enter public or private properties 
at all reasonable times to inspect, investigate, or monitor activities and conditions 
subject to this article. If consent has not been given through a permit or other 
similar authorization, or a person able to give consent has not consented to entry or 
inspection, or entry is not otherwise authorized, the director shall obtain an 
administrative search warrant from a magistrate as provided under G.S. 15-27.2. 
The director shall show either that the property is subject to a routine inspection 
program and inspection under such program is due, or that probable cause exists to 
inspect.   
(b)   Inspection activities.  City representatives are authorized to do the following as 
necessary to determine compliance or noncompliance with this article:   
(1)   Observe, inspect, measure, sample, test, and monitor; 
(2)   Place devices to remain on site for runoff or discharge sampling, monitoring, 

flow measuring, or metering; 
(3)   Inspect, copy, or examine any records, reports, plans, test results or other 

information; and 
(4)   Photograph or video record property conditions, activities, potential causes of 

pollution, and potential violations. 
(c)   Confidential information.  City representatives shall treat as confidential 
information the composition of materials and substances documented during an 
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investigation if a claim is timely made and substantiated that such substances are 
trade secrets.   
(d)   Obstruction.  No person shall obstruct, hamper, or interfere with a city 
representative carrying out official duties. Upon presentation of credentials by city 
inspectors, necessary arrangements shall be made to allow immediate access onto 
premises or into an area protected by security measures. Any obstruction to the safe 
and easy access to property, a facility or enclosure on property, or to monitoring 
devices shall immediately be removed. Unreasonable delays in providing safe and 
reasonable access or removing obstructions shall be a violation of this article.   
(e)   Routine inspection program.  The director may establish, though guidelines, a 
routine inspection program for properties, businesses, or other activities in order to 
gather information regarding stormwater, pollution of the drainage system, and 
compliance with this article. The inspection cycles for categories of properties, 
businesses, or activities may differ depending on location, proximity to particular 
streams or other waters of the state, prior history, type of business or activity 
conducted on site, size of facility, nature of substances on site, or other parameters 
related to the objectives of this article.   

(Ord. No. 13342, § 1(23-150), 11-20-2006) 
Secs. 70-526--70-530.  Reserved. 
 
DIVISION 4.  DRAINAGE SYSTEM MAINTENANCE; CONSTRUCTION PERMITS 
 
Sec. 70-531.  Maintaining drainage systems; permitted alterations. 

(a)   Maintaining clear drainage system.  All persons shall keep and maintain the 
drainage system, both surface and underground, located on their property free from 
obstructions, trash, and debris.   
(b)   Obstructing drainage system.  No person shall deposit, or allow or cause to be 
deposited, into any part of the drainage system, including, but not limited to, street 
gutters, catchbasins, ditches, pipes, and streams, any material or substance that will 
cause or contribute to blockage or reduced discharge of the drainage system, or that 
will damage the drainage system. This includes, but is not limited to, refuse, 
rubbish, construction waste, leaves, landscaping debris, garbage, and dirt and 
sediment.   
(c)   Upset.  The prohibition above shall not apply to NPDES-authorized discharges 
of sediment that result from an upset as defined in the applicable NPDES permit.   
(d)   Permitted activities.  The provisions above do not prohibit the construction, 
reconstruction or alteration of drainage systems and BMPs that comply with city 
design standards and sound engineering practices where construction is in 
accordance with section 70-533, or the applicable sedimentation and erosion 
control program, and where the work employs adequate sediment and erosion 
control practices.   

(Ord. No. 13342, § 1(23-151), 11-20-2006) 
 
Sec. 70-532.  Obstructing the free flow of water. 
No person shall construct, install or maintain any stormwater or drainage system in 
such a manner as to obstruct or impede the free flow of water. This section does not 
apply to the construction, reconstruction or alteration of drainage systems and BMPs in 
compliance with city design standards and sound engineering practices and for which a 
permit or other approval has been secured from the city's stormwater services division. 
(Ord. No. 13342, § 1(23-152), 11-20-2006) 
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Sec. 70-533.  Permit requirements for construction; fees. 

(a)   Approvals for BMPs, construction connecting to MS4.  All construction of, or 
nonroutine maintenance work on a BMP, or other drainage feature that is intended 
to prevent pollutants from entering the drainage system, or a natural or constructed 
portion of the drainage system that directly connects to the MS4 or to the waters of 
the state shall require a permit or other approval from the city.   
(b)   Guidelines.     
(1)   Guidelines may require that: 

a.   Permits or approvals be obtained for other work on the drainage system; 
b.   Certain work is exempt from permitting or approvals, based on: 
1.   The nature of the activity; 
2.   The size of the infrastructure; 
3.   Other permits that are in place; and 
4.   Other criteria relevant to drainage system impacts; and 
c.   Mandated practices for work on the drainage system be followed in lieu of 

obtaining a permit or approval. 
(2)   Guidelines may also specify the information required to be submitted for a 

permit or approval, or for a determination that a permit or approval is not 
required. 

(c)   Fees.  The city shall establish appropriate fees to recover the costs of review of 
applications and issuance of permits and approvals authorized in this division, and 
for the monitoring of BMPs and other drainage features that discharge directly or 
indirectly to the MS4. The city may also require security instruments or other 
financial guarantees, or payment into a fund in lieu of such guarantees, to ensure 
the continuous upkeep and/or reconstruction of city-required BMPs or other 
pollution prevention features.   

(Ord. No. 13342, § 1(23-153), 11-20-2006) 
Secs. 70-534--70-537.  Reserved. 
 
DIVISION 5.  ADMINISTRATION AND ENFORCEMENT 
 
Sec. 70-538.  Administration and enforcement of article and stormwater program. 
The director is authorized to administer and enforce the provisions of this article and 
other regulations of the city concerning the stormwater system unless a contrary 
intention is expressed in such other regulations. Among other things, the director shall 
have the authority to issue guidelines to implement this article, and to establish fees, 
as authorized by the city council, in the adopted budget or otherwise, to implement 
the stormwater activities authorized in this article and in other sections of this Code. 
The director is also authorized to remediate any violations, to alter any previously 
issued remedies, and, except as limited below, to settle any case or controversy arising 
under this article, including, but not limited to, those subject to administrative 
remedies. In the event of judicial action that has been filed on behalf of or against the 
city regarding this article or the city's stormwater program, any settlement shall be 
approved by the city manager or city council, as applicable, consistent with the city 
manager's delegated settlement authority. 
(Ord. No. 13342, § 1(23-154), 11-20-2006) 
 
Sec. 70-539.  Declaration of violation; remedies. 
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(a)   Violation.  Failure to comply with the provisions of this article or the guidelines, 
conditions, plans, permits, approvals, or other similar authorizations issued 
pursuant to this article is a violation of this article, unlawful, and subject to all 
remedies authorized under law, including, but not limited to, those described in this 
division.   
(b)   Separate offense.  Each day of a violation may be considered a separate 
violation or offense.   
(c)   Persons responsible.  All persons considered under the definitions of this article 
to be responsible for a violation shall be considered violators. Violators include, but 
are not limited to, owners of property where a violation occurs; persons in the 
design or construction field who have created, directed, or assisted in the design or 
construction of an improvement or feature in violation of the requirements of this 
article; and persons who have control over the use or maintenance of property or 
the activities occurring on property where a violation has occurred. Multiple 
violations may be charged against multiple individuals or entities for an action that 
violates this article.   
(d)   Remedies not limited.  The remedies provided herein, whether civil, criminal, or 
administrative, are not exclusive; may be exercised singly, simultaneously, or 
cumulatively; may be combined with any other remedies authorized under the law; 
and may be exercised in any order.   
(e)   Public nuisance.  A violation that results in observable or detectable negative 
impacts to the drainage system or to the public health or safety is a public nuisance 
and subject to all remedies for a nuisance available in law and equity.   

(Ord. No. 13342, § 1(23-155), 11-20-2006) 
 
Sec. 70-540.  Remedies and penalties. 
Remedies available for enforcement of this article, and penalties for its violation, 
include, but are not limited to, those described in the following subsections. Pursuit of 
certain remedies and penalties requires compliance with the procedures specified in 
section 70-541. 

(1)   Administrative remedies.     
a.   Show cause meeting.  The director may have a meeting with the violator prior 

to taking any enforcement action under this article. The violator shall receive 
notice of such meeting consistent with procedures in section 70-541, and shall 
have an opportunity to be heard.   

b.   Consent orders.  The director may enter into consent orders, assurances of 
voluntary compliance, or other similar agreements with a violator. Such 
agreements shall include, but not be limited to, specific action to be taken by 
the violator to correct the violation within the time period established in the 
order. A consent order may also include a mitigation project undertaken to 
improve environmental quality of the drainage system in the event that the 
director and the violator agree on such project as an additional compliance 
measure to generally remediate the impacts of a violation.   

c.   Administrative orders.  The director may direct a violator to comply with this 
article through an administrative order which sets forth specific actions that 
must be taken and a timetable for taking them.   

d.   Mandatory security for compliance.  The director may require a violator to post 
a bond or provide other financial security of a type, form, and amount as 
specified in the discretion of the director, to assure performance of any actions 
required to bring a property into compliance with this article.   
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e.   Termination of utility service.  Where it appears that the continuation of water 
and/or sewer service may contribute to a violation of this article, as, for 
example, an illicit connection, utility service may be terminated.   

f.   Costs added to utility bill.  The costs of any action taken by the city to 
investigate and remediate a violation of this article may be added to the 
violator's utility bill, and, if unpaid, may result in termination of utility service as 
otherwise provided in this Code.   

g.   Termination of access.  Any property on which illicit discharges to the MS4 
have occurred may have their access to the MS4 terminated if such termination 
would contribute to the likelihood that the illicit discharge would be reduced or 
abated.   

h.   Withholding of inspections, permits, certificate of occupancy or other 
approvals.  Building inspections; permits for development or other 
improvements; requests for plan approval for zoning, subdivision, other 
development or construction; and certificates of occupancy may be withheld or 
conditioned upon compliance with this article until a violator with ownership or 
management of the property for which permits or approvals are sought has fully 
complied with this article and all actions taken pursuant to this article.   

(2)   Civil penalties.     
a.   Assessment of penalty.  The director may assess civil penalties for violations of 

this article after providing the violator notice and opportunity to respond 
described in the procedures set forth in section 70-541. Such penalty, if unpaid 
within 30 days of notice to the violator that payment is due, may be collected 
through a civil action in the nature of debt as described in subsection (3) of this 
section. The director shall apply the standards and criteria set forth in 
subsections (2)b through (2)d of this section in determining the amount of the 
penalty.   

b.   Penalty amounts for properties used for nonresidential purposes.  A maximum 
base penalty of up to $10,000.00 per violation may be assessed for violations 
occurring on properties used, in whole or in part, for nonresidential purposes or 
containing nonresidential uses, subject to the following limitations and 
additions:   
1.   An additional $10.00 per gallon may be added to the base amount for an 

illicit discharge to the drainage system that exceeds 1,000 gallons; 
2.   An additional 25 percent may be added to the base amount for repeat 

violations; and 
3.   First-time violations on property, or by a person, shall be limited to 

$2,000.00 per violation unless the property or person is an industrial activity 
subject to NPDES requirements. 

c.   Penalty amounts for properties used for residential purposes.  A maximum 
base penalty of up to $500.00 per violation may be assessed for violations 
occurring on properties used entirely for residential purposes, subject to the 
following limitations and additions:   
1.   Penalties for blockages of the drainage system shall be limited to $100.00 

per violation, except for multifamily residential properties, or when the 
blockage causes off-site impacts. 

2.   The maximum base penalty may be doubled for repeat violations. 
d.   Criteria for assessing penalty.  In determining the amount of the penalty, the 

director shall consider the following factors in addition to any factors set forth 
in guidelines:   
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1.   The degree and extent of harm to the environment, the public health, public 
property, and private property; 

2.   The duration and gravity of the violation; 
3.   The effect on ground or surface water quality or on air quality or on flood 

hazard; 
4.   The cost of rectifying the damage; 
5.   The amount of money saved by noncompliance; 
6.   Knowledge of the requirements by the violator, and/or reasonable 

opportunity or obligation to obtain such knowledge; 
7.   Whether the violation was willful; 
8.   Actions taken by the violator to prevent or remediate the impacts; 
9.   Whether the violation is a repeat violation; and 
10.   The costs of enforcement to the city. 

(3)   Judicial actions.     
a.   Injunction, abatement.  The director may institute an action in a court of 

competent jurisdiction for a mandatory or prohibitory injunction and/or an 
order of abatement or other equitable remedy that requires, among other 
things, that action be taken on property to correct a violation. A violator who 
fails to comply may be cited for contempt, and the city may execute the order 
under G.S. 160A-175(e). A violator may also be subject to remedies available for 
a nuisance under G.S. 160A-193 or other law. Costs of prosecution and/or 
correction and of remediation of the violation may be assessed as a lien on the 
property upon which the violation has occurred, and collected as unpaid taxes, 
as provided by law.   

b.   Criminal prosecution and penalties.  Violation of this article shall be a 
misdemeanor and is subject to the maximum fine permitted under state 
statutes. Each day of the violation shall be a separate offense and may be 
punished by imposition of the maximum fine.   

c.   Collection of civil penalties.  Action may be instituted against the violator to 
recover any civil penalty that has not been paid within 30 days of the date the 
violator receives notice of the penalty.   

(Ord. No. 13342, § 1(23-156), 11-20-2006) 
 
Sec. 70-541.  Procedures for notifying violator and meeting with director. 

(a)   Content of notice.     
(1) Except in emergencies, as described hereafter, upon determining that a 

violation has occurred, the director shall provide to each violator against whom 
remedial action or penalties may be pursued, written notice that describes: 

a.   The location of the property and the nature of the violation; 
b.   A general description of the remedies and penalties that may be incurred if 

the violation is not corrected; 
c.   The action needed to correct the violation; 
d.   The time period during which corrective actions must occur; 
e.   How to provide explanatory or additional information and a contact person 

with whom the violation can be discussed; 
f.   How to request a meeting with the director available for certain violations as 

described below; and 
g.   The deadline for providing information or requesting a meeting. 
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(2) Only one such notice shall be required to each violator, regardless of the 
number of remedies or penalties that are pursued or the timing of their 
institution. 

(b)   Service.  The notice shall be placed in an envelope bearing the name of the 
violator and, in addition, any names of individuals upon whom service is intended. 
Delivery shall be by one or more of the following methods, as appropriate:   

(1)   Certified or registered mail, return receipt requested; 
(2)   Hand delivery to the individual, if the violator is an individual; 
(3)   Hand delivery to an adult at the business or institutional address of the 

violator if the violator is an entity; 
(4)   Any means authorized for the service of documents by Rule 4 of the North 

Carolina Rules of Civil Procedure; or 
(5)   First class mail addressed to the violator, if notice of the violation is also 

posted at the violator's residence or place of business, as may be appropriate. 
(c)   Delay in imposing certain remedies/penalties.  Except in emergencies, as 
described hereafter, utility service shall not be terminated under section 70-
540(1)e., civil penalties shall not be assessed, and judicial action shall not be 
initiated prior to the expiration of the time period allowed for the violator to correct 
the violation. The director may extend the times allowed in the written notice for 
correction of the violation. The extension must be in writing.   
(d)   Meeting.  If the violator makes a timely request for a meeting with the director, 
during the time period set forth in the notice provided under subsection (a) of this 
section, such meeting shall be scheduled at a time determined in the discretion of 
the director prior to terminating utility service under section 70-540(1)e., imposing 
a civil penalty, or initiating judicial action. The violator shall have the opportunity to 
present any information relevant to the violation or proposed remedy or penalty at 
the meeting, in writing or orally.   
(e)   Additional written notice of termination of utility service or imposition of civil 
penalties.   

(1)   Except in emergencies as described hereafter, when the director determines 
to terminate utility service under section 70-540(1)e., or assess a civil penalty, 
additional written notice of such proposed action shall be given to the violator. 
The notice shall contain: 

a.   Copy of the notice initially given under subsection (a) of this section; and 
b.   The director's written determination regarding the termination of utility 

service and/or civil penalties to be assessed and the reasons for such action. 
(2)   Service on the violator shall be as provided in subsection (a) of this section. 
(3)   A right to appeal prior to termination of utility services may be available as 

further provided in the utility payment provisions of this chapter. 
(Ord. No. 13342, § 1(23-157), 11-20-2006) 
 
Sec. 70-542.  Emergencies. 
If delay in correcting a violation would seriously threaten the effective enforcement of 
this article or pose an immediate danger to the public health, safety, or welfare, or to 
the waters of the state, then the director may order the immediate cessation of the 
violation without utilizing the procedures described in section 70-541. Any person 
ordered to cease such violation or to remedy such violation shall do so immediately. 
The director may seek immediate enforcement through any remedy or penalty 
authorized in this article or other applicable law. 
(Ord. No. 13342, § 1(23-158), 11-20-2006) 
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Secs. 70-543--70-551.  Reserved.

H-421



City/County UDO 

Environmental Protections Standards C-1 

 
 

APPENDIX C 
City/County 

ENVIRONMENTAL PROTECTIONS STANDARDS 
Article 8, 

Unified Development Ordinance (UDO) 
 

 
Article 8 of the UDO presented on the following pages may also be accessed 
using the following link:  www.durhamnc.gov/udo/. 
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ARTICLE 8 ENVIRONMENTAL PROTECTION 
Sec. 8.1 Purpose 

Durham County is endowed with an abundance of natural resources, including land, 
forests, streams and rivers, lakes, wildlife and natural beauty. Inappropriate 
development threatens the quality of the natural resources that make it a special place 
to live and work. Durham's governing bodies recognize that establishing standards for 
the protection of Durham County's natural resources represents prudent stewardship 
of the land and good business. The multiple purposes of natural resource protection 
standards are:  

1. To preserve and enhance the quality of the water in rivers, streams, ponds and 
lakes that flow into and out of Durham County;  

2. To minimize future flooding problems by restricting development in flood prone 
areas;  

3. To preserve the water carrying capacity of watercourses and the natural water 
storage capacity of the floodplain;  

4. To protect land and watercourses from pollutants, sedimentation and erosion;  
5. To retain open spaces in order to protect their environmentally-sensitive 

character;  
6. To protect and conserve significant natural resources from degradation due to 

inappropriate development. Such natural resources include Inventory Sites, 
wildlife and plant life habitats, wetland areas and riparian areas;  

7. To minimize the impact of development by controlling the location, intensity, 
pattern and design of development and construction activities;  

8. To enhance the aesthetic appearance of Durham as a means of improving 
quality of life and attracting new businesses and residents;  

9. To improve air quality by reducing the heat island effect; and 
10. To protect environmentally sensitive lands while recognizing the legitimate 

expectations of property owners and Durham's economic development goals.  

Sec. 8.2 Exemptions from Environmental Protection Standards 
8.2.1 Water Supply Reservoirs 

Public water supply reservoirs and associated facilities shall be exempt from the 
requirements of this Article unless explicitly acknowledged within any section. 

Sec. 8.3 Tree Protection and Tree Coverage 
8.3.1 Tree Coverage Standards 

1. Purpose  
The primary purpose of the tree coverage standards is the preservation and 
maintenance of undisturbed tree cover and the provision of replacement tree 
cover on development sites in the Suburban Tier. Tree coverage serves to 
reduce glare, noise, air pollution, and soil erosion; to moderate temperatures; to 
reduce stormwater runoff; to preserve remnants of Durham's native ecology; to 
provide habitat for native plants and wildlife; to provide a healthy living 
environment; and to make Durham County a more attractive place to live.  

2. Applicability  
1. Tree coverage standards shall only be applied in the Suburban Tier.  
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2. Developments in the RR and RS-20 Districts shall be exempt from tree 
coverage requirements provided enforceable assurances are provided 
that no mass grading will be utilized during the development process.  

3. Tree Coverage  
1. New development other than additions to existing single-family detached 

houses shall include tree coverage areas on a portion of the development 
tract.  

2. Additions to development existing as of the effective date of this 
Ordinance shall provide tree coverage as a percentage of the area 
proposed for disturbance.  

3. Locations  
1. Tree coverage areas in new subdivisions shall be located in 

common open space or buffers required by other provisions of this 
Ordinance, except that new subdivisions without the buffers that 
make payment in lieu of required open space under Section 7.2.2, 
Required Open Space, may locate tree coverage areas on private 
lots or as otherwise specified as below.  

2. Any forested land in the floodway, non-encroachment area, 
floodway fringe, non-encroachment area fringe, or Area of Shallow 
Flooding (Zone AO) (unless proposed to be filled or developed in 
accordance with Sec. 8.4.4, Development in Special Flood Hazard 
Areas and Future Conditions Flood Hazard Areas), preserved 
wetlands and wetland buffers, steep slope areas, stream buffers, 
Durham Natural Inventory Sites, Major Transportation Corridor 
(MTC) buffers, and any portion of the tract left undisturbed in 
order to create required perimeter buffers that satisfies the 
minimum size requirements established in Sec. 8.3.1D , Preserved 
Tree Coverage, or Sec. 8.3.1E, Replacement Tree Coverage, below 
may be used as tree cover.  

4. Tree coverage standards may be met either by preserving existing trees 
on the site, by planting replacement trees, or a combination of both. The 
percentage of a tract which shall have tree coverage is as indicated in the 
table below. The total tree coverage area shown reflects the addition of 
replacement tree coverage area to the preserved tree coverage area 
shown.  

Residential Development 
Preserved Tree 
Coverage Area (%)    

Total Tree Coverage
Area Required (%)  

20 20 

At least 15 but less than 20 23 

At least 10 but less than 15 24 

Less than 10 25 

Nonresidential Developments  
Preserved Tree  
Coverage Area (%)  

Total Tree Coverage 
Area Required (%)  

10 10 

At least 8 but less than 10 13 

At least 6 but less than 8 14 
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Less than 6 15 

5. For the purposes of calculating tree coverage requirements, the water 
surface area of ponds, lakes and other water bodies (excluding 
stormwater control structures) shall be excluded from the total land area 
of the development tract.  

6. Tree preservation and tree replacement areas shall be shown on all 
preliminary plats, final plats, site plans and development plans in order to 
clearly assign tree replacement responsibility to future owners. Tree 
preservation and tree replacement areas on any individual lot shall be 
clearly shown on all plot plans for the lot.  

7. Property owners shall be responsible for protecting and preserving tree 
preservation and tree replacement areas during and after the 
development process in accordance with standard horticultural practice 
and Sec. 8.3.2, Protection of Existing Vegetation.  

4. Preserved Tree Coverage  
Areas proposed as tree preservation shall meet the following requirements to 
satisfy the tree coverage standards in Sec. 8.3.1, Tree Coverage an Protection 
Standards:  

1. The provisions of Sec. 8.3.2, Protection of Existing Vegetation, shall be 
fulfilled.  

2. Tree preservation areas shall be located in the areas listed in Sec. 8.3.1, 
Tree Coverage Standards, above. Additional tree preservation areas may 
be located outside of these areas, in which case they shall be located in 
order to preserve specimen trees and to preserve clusters of trees that 
add to the aesthetic quality of the development as viewed from the public 
right-of-way.  

3. Clusters of Trees  
1. The tree coverage area for a cluster of trees shall be determined by 

the exterior boundary of the total root protection zones for all of 
the trees in the cluster.  

2. For parcels greater than one acre, no tree preservation area for a 
cluster of trees may be counted toward meeting the tree coverage 
standard unless it includes a minimum of 1,000 square feet (or 
such smaller area as required by paragraph 8.3.1C.4 above) and 
has no individual dimension of less than 25 feet.  

3. For parcels one acre or less, no single tree preservation area for a 
cluster of trees may be counted toward meeting the tree coverage 
standard unless it includes a minimum of 500 square feet (or such 
smaller area as required by paragraph 8.3.1C.4 above) and has no 
individual dimension less than 15 feet.  

4. At least 75% of the tree coverage included within any tree 
preservation area shall be composed of trees with at least a two 
inch dbh as determined through use of landscape sampling 
pursuant to Sec. 9.3.3, Sampling.  

5. At least 75% of the root protection zone for a cluster of trees shall 
be located on the subject site for it to be considered a protected 
cluster.  

4. Individual Trees  
The tree coverage area for an individual tree shall be determined by the 
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tree's root protection zone. At least 75% of the root protection zone for a 
tree shall be located on the subject site in order for that tree to count as 
preserved. Individual trees may be counted toward tree coverage credit 
provided that the tree's diameter is at least ten inches dbh or greater. 
Where specimen trees of 18 inches dbh or greater are preserved outside 
of other required buffers, tree coverage credit shall be granted at one and 
one-half times the size of the root protection zone.  

5. Construction in Preserved Tree Coverage Area  
1. Preserved tree coverage areas shall not be used for active 

recreational purposes, except for walking paths and foot trails 
constructed with minimal disturbance of tree roots and existing 
vegetation provided a registered arborist has certified that the 
construction of the trail has been designed to minimize impact to 
the existing trees. No tree over 10 inches dbh shall be removed for 
the construction of trails.  

2. All buildings shall be set back at least 10 feet from the edge of any 
preserved tree coverage area.  

3. Utility lines and drainage channels shall be minimized within the 
root protection zones of trees to be saved. Preferably, such 
facilities should be located adjacent to driveways and in groupings 
as allowed by sound engineering practices.  

5. Replacement  
Tree Coverage Areas proposed as tree replacement shall meet the following 
requirements to satisfy the standards found in Sec. 8.3.1C, Tree Coverage:  

1. For parcels greater than one acre, no tree replacement area may be 
counted toward meeting the tree coverage standard unless it includes a 
minimum of 1,000 square feet (or such smaller area as required by 
paragraph. 8.3.1C.4 above) and has no individual dimension of less than 
25 feet.  

2. For parcels one acre or less, no tree replacement area may be counted 
toward meeting the tree coverage standard unless it includes a minimum 
of 500 square feet (or such smaller area as required by paragraph 
8.3.1C.4 above) and has no individual dimension less than 15 feet.  

3. When replacement trees are provided in order to satisfy the requirements 
of Sec. 8.3.1C, Tree Coverage, coverage credit shall be accrued in 
accordance with the following table with credit calculated based on the 
required planting area for the proposed trees up to a maximum credit for 
any single tree of 275 square feet. In meeting this standard, at least 50% 
of replacement trees shall be two and one-half inches dbh or greater. A 
minimum of 50% of replacement trees shall be large, maturing, hardwood 
species native to Durham County.  

Hardwood 
Caliper 
(inches)   

Non-
Hardwood 
Height (feet)
  

Credit 
(square feet) 
  

4 18 or over 275 

3-1/2 16 to 18 250 

3 14 to 16 225 

2-1/2 12 to14 200 
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2 10 to12 175 

1-1/2 8 to 10 150 

1 7 to 8 100 
Less than 1 Less than 7 No credit 

4. Where evidence can be provided that a development tract is entirely in 
agriculture (other than forestry) and has been continuously maintained in 
such use since January 1, 1980, the tree coverage standard indicated in 
Sec. Sec. 8.3.1C, Tree Coverage, may be reduced by 33% and the 
replacement tree requirement may be entirely met with trees of any size 
greater than two inches in caliper with tree coverage credit granted in 
accordance with the table above. Such tree coverage requirement 
reductions shall not apply to nonresidential development.  

EXAMPLE: 10 trees at 2-1/2-inch caliper requires 2,000 square feet of 
planting area, and provides 2,000 square feet of replacement tree credits.  

5. Areas designated as replacement tree coverage shall be subject to the 
use limitations imposed on preserved tree coverage in Sec. 8.3.1D.5, 
Construction in Preserved Tree Coverage Areas, except that stormwater 
control measures designed as bioretention facilities shall be allowed.  

6. Replacement trees shall be planted before any Certificate of Compliance 
is issued, unless the planting has been deferred to an appropriate season 
in accordance with the requirements of Sec. 9.11.2, Extensions for All 
Other Development.  

8.3.2 Protection of Existing Vegetation 

Any trees preserved on a development tract in order to meet Ordinance 
requirements or otherwise indicated to be preserved shall meet the following 
protection standards.  

1. Protection measures to be used during grading and construction shall be 
specified on all grading, site, and erosion control plans with details of the tree 
protection fence(s) and its location shown on site plans and erosion control 
plans.  

2. Root protection zones shall be established around all trees to be preserved. The 
root protection zone shall either be a six-foot radius around the tree or a one 
foot radius for every inch of tree dbh, whichever is greater.  

3. A tree protection fence constructed of a material resistant to degradation by 
sun, wind, and moisture for the duration of the construction, shall be installed 
at the same time as the erosion control measures, and shall remain in place 
until all construction is complete. Such fencing shall be mounted on metal posts 
placed no further than ten feet apart. Silt fencing shall not serve as tree 
protection fencing except in unusual circumstances, such as when topography 
limits the area available for installation of both tree protection fencing and 
erosion control measures.  

4. At the start of grading involving the lowering of the existing grade around a tree 
or stripping of topsoil, a clean, sharp, vertical cut shall be made at the edge of 
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the tree save area at the same time as other erosion control measures are 
installed. Tree protection fencing shall be installed on the side of this cut 
farthest away from the tree trunk. This procedure shall be incorporated as a 
note on the grading and erosion control plans.  

5. No storage of materials, dumping of waste materials, fill, or parking of 
equipment shall be allowed within the root protection zone, and no trespassing 
shall be allowed within the boundary of the root protection zone, and shall be 
so noted on the grading and erosion control plans and posted at each end of 
the tree protection fence with perimeter signs spaced a maximum of 100 feet 
on center thereafter. Each sign shall read "no trespassing/tree protection area" 
and "prohibido entrar/zona protectora para los arboles".  

8.3.3 Tree Survey  

1. Purpose  
The primary purpose of the tree survey requirements is to provide better 
information about the presence and location of significant trees on sites 
proposed for development. This information is needed before plans for 
development are so far advanced that it is unreasonable and impractical to 
modify the plans to protect the trees identified on the tree survey. Knowing the 
location and size of specimen trees helps the staff and governing body evaluate 
possible modifications to the proposed plans to preserve significant trees and 
improve the appearance of proposed development.  

2. General Tree Survey  
For a development plan showing building envelopes rather than building 
footprints, a generalized survey describing existing forest stands, indicating the 
range of species and approximate size of trees on the tract, shall be provided.  

3. Specimen Tree Survey  
1. A specimen tree survey shall be required for any development plan 

showing specific building footprints, site plan, or preliminary plat.  
2. The specimen tree survey shall show the general location, species and 

size of any specimen tree, which shall be defined as all trees other than 
trees of the Pinus genus greater than 18 inches dbh. specimen tree of the 
Pinus genus shall only be considered significant and required to be 
shown on tree surveys in the Rural Tier.  

3. A specimen tree survey shall not be required for land in the floodway, 
non-encroachment area, floodway fringe, non-encroachment area fringe, 
or Area of Shallow Flooding (Zone AO) (unless proposed to be filled or 
developed in accordance with Sec. 8.4.4, Development in Special Flood 
Hazard Area and Future Conditions Flood Hazard Areas), preserved 
wetlands and wetland buffers, steep slope areas, stream buffers, Major 
Transportation Corridor (MTC) buffers, and, if preserved, Durham Natural 
Inventory Sites.  

4. Land Disturbance Tree Survey  
1. A land disturbance tree survey shall be required for any site plan, 

preliminary plat, grading plan, or erosion control plan.  
2. The land disturbance tree survey shall show the location, species, size 

and root protection zone of any tree greater than 10 inches dbh that is 
within a tree protected area and within 30 feet of any area proposed for 
disturbance. For the purpose of this paragraph, a tree protected area 
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shall include any floodplain, steep slope area, stream buffers, required 
landscape buffers, tree coverage areas, Inventory sites, or wetlands. In a 
conservation subdivision under Sec. 6.2.4, Conservation Subdivision, a 
protected area shall also include any other primary or secondary 
conservation area.  

8.3.4 Clear-Cutting 

1. Standard  
Properties shall not be clear-cut during the conduct of forestry activities. To 
maintain the visual character of the site from adjoining properties and right-of-
way, a vegetated perimeter buffer shall be maintained while tree harvesting for 
forestry occurs. A 32-foot wide buffer of naturally existing vegetation shall be 
maintained along all boundaries of the property being forested that adjoin other 
properties. Along public rights-of-way, a 50-foot buffer of naturally existing 
vegetation shall be maintained, exclusive of areas required for access to the 
site.  

2. Penalties  
1. City  

Site plans proposing development of properties that failed to maintain 
such a buffer during forestry activities shall be denied for a period of five 
years from the date of clearing.  

2. County  
Site plans proposing development of properties that failed to maintain 
such a buffer during forestry activities shall be denied for a period of 
three years from the date of clearing.  

Sec. 8.4 Floodplain and Flood Damage Protection Standards 
8.4.1 Purpose 

The primary purpose of the floodplain and flood damage protection standards is to 
preserve and maintain the natural floodplain in an undisturbed vegetated state in order 
to maintain flood storage capacity, control stormwater, improve water quality and 
conserve plant and wildlife habitat. Additionally, these standards serve to promote 
public health, safety, and general welfare and to minimize public and private losses 
due to flood conditions within flood prone areas.  

In addition, this section serves to facilitate implementation of the Federal Flood 
Insurance Program and to minimize the possibility that new construction will sustain 
damage from flooding by:  

1. Restricting or prohibiting uses that are dangerous to health, safety and property 
due to water or erosion hazards, or which result in damaging increases in 
erosion or in flood heights or velocities;  

2. Requiring that uses vulnerable to floods, including facilities which serve such 
uses, be protected against flood damage at the time of initial construction;  

3. Controlling the alteration of natural floodplains, stream channels, and natural 
protective barriers, which are involved in the accommodation of floodwaters;  
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4. Controlling filling, grading, dredging, or other development that may increase 
erosion or flood damage;  

5. Preventing or regulating the construction of flood barriers that unnaturally 
divert flood waters or that may increase flood hazards to other lands;  

6. Minimizing damage to public facilities and utilities such as water and gas mains, 
electric, telephone and sewer lines, and streets and bridges located in areas of 
special flood hazard; and  

7. Ensuring that property owners and potential property owners are notified that 
property is a Special Flood Hazard Area or Future Conditions Flood Hazard Area.  

Commentary: Losses in floodprone areas are the result of the cumulative 
effects of obstructions, removal of vegetative cover, and construction 
practices that cause an increase in flood heights and velocities. Increased 
flood heights and velocities create a greater threat to land uses and 
structures that are inadequately elevated, floodproofed, or are otherwise 
unprotected from flood damage. Occupancy in flood prone areas by uses 
vulnerable to floods or other hazards can result in loss of life, property, 
health and safety hazards, disruption of commerce and governmental 
services, extraordinary public expenditures of flood protection and relief, 
and impairment of the tax base, all of which adversely affect the public 
health, safety, and general welfare. 

The degree of flood protection required by this ordinance is considered 
reasonable for regulatory purposes and is based on scientific and 
engineering consideration. Larger floods can and will occur. Actual flood 
heights may be increased by man-made or natural causes. This ordinance 
does not imply that land outside the Special Flood Hazard Areas and 
Future Conditions Flood Hazard Areas or uses permitted within such areas 
will be free from flooding or flood damages. This ordinance shall not 
create liability on the part of Durham City or County or by any officer or 
employee thereof for any flood damages that result from reliance on this 
ordinance or any administrative decision lawfully made hereunder. 

 
8.4.2 Applicability 

This section shall apply to all Special Flood Hazard Areas and Future Conditions Flood 
Hazard Areas within the City and County of Durham as identified by the Federal 
Emergency Management Agency (FEMA) or produced under the Cooperating Technical 
State (CTS) agreement between the State of North Carolina and FEMA in its Flood 
Hazard Boundary Map (FHBM) or Flood Insurance Study (FIS) and its accompanying 
flood maps, such as the Flood Insurance Rate Map(s) (FIRM) and/or the Flood Boundary 
Floodway Map(s) (FBFM), for Durham County dated May 2, 2006; February 2, 2007; 
April 16, 2007; June 4, 2007; August 2, 2007; or May 16, 2008, are adopted by 
reference and declared to be a part of this ordinance. Also adopted by reference and 
declared to be a part of this ordinance are associated Physical Map Revisions and 
Letters of Map Change issued by FEMA as of May 16, 2008. The Special Flood Hazard 
Areas and Future Conditions Flood Hazard Areas also include those defined through 
standard engineering analysis for private developments or by governmental agencies, 
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but which have not yet been incorporated in the FIRM. This includes, but is not limited 
to, detailed flood data:  

1. generated as a requirement of Sec. 3.22.2.B (11 & 12), Duties and 
Responsibilities;  

2. preliminary FIRMs where more stringent than the effective FIRM; or  
3. post-disaster Flood Recovery Maps.  

8.4.3 Standards 

1. General  
In all Special Flood Hazard Areas and Future Conditions Flood Hazard Areas the 
following provisions are required:  

1. All new construction and substantial improvements shall be anchored to 
prevent flotation, collapse, or lateral movement of the structure;  

2. All new construction and substantial improvements shall be constructed 
with materials and utility equipment resistant to flood damage;  

3. All new construction or substantial improvements shall be constructed by 
methods and practices that minimize flood damages;  

4. Electrical, heating, ventilation, plumbing, air conditioning equipment, and 
other service facilities shall be designed and/or located so as to prevent 
water from entering or accumulating within the components during 
conditions of flooding. These include but are not limited to HVAC 
equipment, water softener units, bath/kitchen fixtures, ductwork, electric 
meter panels/boxes, utility/cable boxes, appliances (i.e., washers, dryers, 
refrigerator, etc.), hot water heaters, electric outlets/switches;  

5. All new and replacement water supply systems shall be designed to 
minimize or eliminate infiltration of flood waters into the system;  

6. New and replacement sanitary sewage systems shall be designed to 
minimize or eliminate infiltration of flood waters into the systems and 
discharges from the systems into flood waters;  

7. On-site waste disposal systems shall be located and constructed to avoid 
impairment to them or contamination from them during flooding;  

8. Any alteration, repair, reconstruction, or improvements to a structure 
which is in compliance with the provisions of this ordinance, shall meet 
the requirements of new construction; and  

9. New solid waste disposal facilities and sites, hazardous waste 
management facilities, salvage yards, and chemical storage facilities shall 
not be permitted. A structure or tank for chemical or fuel storage 
incidental to an allowed use or to the operation of a water treatment 
plant or wastewater treatment facility may be located in a Special Flood 
Hazard Area only if the structure or tank is either elevated or 
floodproofed to at least the regulatory flood protection elevation and 
certified according to the certification requirements in Sec. 3.22, 
Floodplain Development Permit.  

10. Fill material shall be used for all new construction and substantial 
improvements to create an elevation that is two feet above base flood 
elevation, except as otherwise authorized pursuant to 8.4.4, 
Development in Special Flood Hazard Areas and Future Conditions Flood 
Hazard Areas. The fill material shall be required to extend for a distance 
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of 40 feet from the exterior walls of a building. Where the distance to the 
property line is less than 40 feet, the fill shall extend to the property line. 
The required fill material distance shall include a sloped edge with a 
maximum 3:1 slope [for example, for a fill three feet deep: 31 feet of flat 
fill plus nine feet of sloped fill] or a retaining wall in lieu of the slope [for 
example, a side yard of flat fill and a retaining wall]. Residential accessory 
structures which are defined as nonhabitable structures by the North 
Carolina Building Code are exempt from requirements to extend the fill 
material away from the base but are required to be placed on fill which is 
two feet, or five feet in Zone A, above base flood elevation. Exceptions 
from any of these requirements resulting from special storm water 
considerations shall be forwarded to the approving authority, if other 
than the Floodplain Administrator,  with a recommendation from the 
Floodplain Administrator.  

2. Specific Standards  
In all Special Flood Hazard Areas where Base Flood Elevation (BFE) data has been 
provided and in Future Conditions Flood Hazard Areas where future conditions 
flood elevations data has been provided, as set forth in Sec. 8.4.2, Applicability, 
or Sec. 3.22.2.B (11 & 12), Duties and Responsibilities, the following provisions 
are required:  

1. Subdivisions  
1. Land in the Special Flood Hazard Areas and Future Conditions 

Flood Hazard Areas may be used for the following purposes, 
provided that such uses are designed and constructed to minimize 
clearing, grading, erosion and water quality degradation and are in 
compliance with the Sec. 8.4, Floodplain and Flood Damage 
Protection Standards. Land within Special Flood Hazard Areas and 
Future Conditions Flood Hazard Areas shall not serve to meet 
minimum lot size requirements, except in the Rural Tier and on 
property zoned RR or RS-20 in the Suburban Tier where at least 
50% of the required lot area is located outside the floodway or 
non-encroachment area or floodway fringe.  

2. When permitted, development proposals located within Special 
Flood Hazard Areas shall:  

1. be consistent with the need to minimize flood damage;  
2. have public utilities and facilities such as sewer, gas, 

electrical, and water systems located and constructed to 
minimize flood damage;  

3. have adequate drainage provided to reduce exposure to 
flood hazards; and,  

4. have Base Flood Elevation (BFE) data provided if 
development is greater than the lesser of five (5) acres or 
fifty (50) lots/manufactured home sites. Such Base Flood 
Elevation (BFE) data shall be adopted by reference per Sec. 
8.4.2, Applicability, to be utilized in implementing this 
code.  

2. Residential Construction  
New construction or substantial improvement of any residential structure 
(including manufactured homes) shall have the reference level, including 
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basement, elevated no lower than the regulatory flood protection 
elevation.  

3. Non-Residential Construction  
New construction or substantial improvement of any commercial, 
industrial (other than hazardous, solid waste, salvage yards, chemical 
storage facilities or similar uses which are prohibited) or other non-
residential structure shall have the reference level, including basement, 
elevated no lower than the regulatory flood protection elevation. 
Structures located in AE and X (Future) Zones may be floodproofed to the 
regulatory flood protection elevation in lieu of elevation provided that all 
areas of the structure below the required flood protection elevation are 
watertight with walls substantially impermeable to the passage of water, 
using structural components having the capability of resisting hydrostatic 
and hydrodynamic loads and the effect of buoyancy. A registered 
professional engineer or architect shall certify that the standards of this 
subsection are satisfied. Such certification shall be provided to the official 
as set forth in the certification requirements in Sec. 3.22, Floodplain 
Development Permit.  

4. Manufactured Homes  
1. New or replacement manufactured homes shall be elevated so that 

the reference level of the manufactured home is no lower than the 
regulatory flood protection elevation.  

2. Manufactured homes shall be securely anchored to an adequately 
anchored foundation to resist flotation, collapse, and lateral 
movement in accordance with the State of North Carolina 
Regulations for Manufactured/Mobile Homes, 1995 Edition, and 
any revision thereto adopted by the Commissioner of Insurance 
pursuant to NCGS §143-143.15 or a certified engineered 
foundation. Additionally, when the elevation would be met by an 
elevation of the chassis thirty-six (36) inches or less above the 
grade at the site, the chassis shall be supported by reinforced 
piers or other foundation elements of at least equivalent strength. 
When the elevation of the chassis is above thirty-six (36) inches in 
height, an engineering certification is required.  

3. All foundation enclosures or skirting shall be in accordance with 
Sec. 8.4.3.B.5, Elevated Buildings.  

4. All new, substantially improved or substantially damaged 
manufactured home parks or subdivisions located within Special 
Flood Hazard Areas shall prepare an evacuation plan for 
evacuation of all residents. The plan shall be filed with the 
Inspections Director, or designee (as the Floodplain Administrator) 
and the Emergency Management Coordinator prior to the time of 
site plan approval, plat approval, or building permit, if site plans or 
plats are not required.  

5. Elevated Buildings  
New construction or substantial improvements of elevated buildings that 
include fully enclosed areas that are below the regulatory flood protection 
elevation shall not be designed to be used for human habitation, but shall 
be designed to be used only for parking of vehicles, building access, or 
limited storage of maintenance equipment used in connection with the 
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premises, be constructed entirely of flood resistant materials below the 
regulatory flood protection level in Zone AE and X Zone (Future) and meet 
the following design criteria:  

1. Measures for complying with this requirement shall be designed to 
automatically equalize hydrostatic flood forces on exterior walls by 
allowing for the entry and exit of floodwaters. To meet this 
requirement, the foundation must either be certified by a 
professional engineer or architect or meet the following minimum 
design criteria:  

1. Provide a minimum of two openings on different sides of 
each enclosed area subject to flooding.  

2. The total net area of all openings must be at least one (1) 
square inch for each square foot of each enclosed area 
subject to flooding.  

3. If a building has more than one enclosed area, each area 
must have openings on exterior walls to allow floodwater to 
directly enter;  

4. The bottom of all required openings shall be no higher than 
one (1) foot above the adjacent grade; and  

5. Openings may be equipped with screens, louvers, or other 
opening coverings or devices provided they permit the 
automatic flow of floodwaters in both directions. For 
purposes of this provision, vinyl or sheet metal skirting 
shall not be considered an enclosure for regulatory and 
flood insurance rating purposes and therefore shall not 
require hydrostatic openings.  

2. Access to the enclosed area shall be the minimum necessary to 
allow for parking of vehicles (garage door) or limited storage of 
maintenance equipment used in connection with the premises 
(standard exterior door) or entry to the living area (stairway or 
elevator). The interior portion of such enclosed area shall not be 
partitioned or finished into separate rooms, except to enclose 
storage areas.  

6. Additions/Improvements  
1. Additions and/or improvements to pre-FIRM structures when the 

addition and/or improvements in combination with any interior 
modifications to the existing structure are:  

1. not a substantial improvement the addition and/or 
improvements must be designed to minimize flood 
damages and must not be any more non-conforming than 
the existing structure; or  

2. a substantial improvement, the existing structure and the 
addition and/or improvements must comply with the 
standards for new construction.  

2. Additions to post-FIRM structures with no modifications to the 
existing structure shall require only the addition to comply with 
the standards for new construction.  

3. Additions and/or improvements to post-FIRM structures whereas 
the addition and/or improvements in combination with any interior 
modifications to the existing structure are:  
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1. not a substantial improvement, the addition and/or 
improvements only must comply with the standards for new 
construction; or  

2. a substantial improvement, the existing structure and the 
addition and/or improvements must comply with the 
standards for new construction.  

4. Where a fire wall or independent perimeter load-bearing wall is 
provided between the addition and the existing building, the 
addition(s) shall be considered a separate building and only the 
addition must comply with the standards for new construction.  

7. Recreational Vehicles  
Recreational vehicles shall not be located within Special Flood Hazard 
Areas for 180 days or more and shall be licensed and ready for highway 
use (on wheels attached to a site by quick-disconnect type utilities with 
no permanently attached additions). Recreational vehicles not meeting 
these standards shall meet the standards of manufactured homes above.  

8. Temporary Structures  
Prior to the issuance of a floodplain development permit for a temporary 
structure, Applicants must submit to the Floodplain Administrator a 
written plan for the removal of such structure(s) in the event of a 
hurricane or flash flood warning notification. The plan must include the 
following information:  

1. a proposed time period for which the temporary use will be 
permitted;  

2. the name, address, and phone number of the individual 
responsible for the removal of the temporary structure;  

3. the time frame prior to the event at which a structure will be 
removed (i.e. minimum of 72 hours before landfall of a hurricane 
or immediately upon flood warning notification);  

4. a copy of the contract or other suitable instrument with a trucking 
company to ensure the availability of removal equipment when 
needed; and  

5. designation, accompanied by documentation, of a location outside 
the Special Flood Hazard Area or Future Conditions Flood Hazard 
Area to which the temporary structure will be moved.  

9. Accessory Structures  
When accessory structures (sheds, detached garages, etc.) are to be 
placed within a Special Flood Hazard Area or Future Conditions Flood 
Hazard Area, the following criteria shall be met:  

1. Accessory structures shall not be used for human habitation 
(including work, sleeping, living, cooking or restroom areas);  

2. Accessory structures shall be designed to have low flood damage 
potential;  

3. Accessory structures shall be constructed and placed on the 
building site so as to offer the minimum resistance to the flow of 
floodwaters;  

4. Accessory structures shall be firmly anchored in accordance with 
Sec. 8.4.3, General;  

5. All service facilities such as electrical and heating equipment shall 
be installed in accordance with Sec. 8.4.3, Specific Standards;  
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6. Openings to relieve hydrostatic pressure during a flood shall be 
provided below regulatory flood protection elevation in 
conformance elevated building requirements in Sec. 8.4.3, 
Standards; and  

7. An accessory structure with a footprint less than 150 square feet 
does not require an elevation or floodproofing certificate. Elevation 
or floodproofing certifications are required for all other accessory 
structures in accordance with the certification requirements in Sec. 
3.22, Floodplain Development Permit.  

3. Floodplains without Base Flood Elevations  
Within the Special Flood Hazard Areas established in Sec. 8.4.2, Applicability, 
where no Base Flood Elevation (BFE) data has been provided, the following 
provisions shall apply:  

1. No encroachments, including fill, new construction, substantial 
improvements or new development shall be permitted within a distance 
of 20 feet each side from top of bank or five times the width of the 
stream whichever is greater, unless certification with supporting technical 
data by a registered professional engineer is provided demonstrating that 
such encroachments shall not result in any increase in flood levels during 
the occurrence of the base flood discharge.  

2. The BFE used in determining the regulatory flood protection elevation 
shall be determined based on one of the following criteria set in priority 
order:  

1. If Base Flood Elevation (BFE) data is available from other sources, 
all new construction and substantial improvements within such 
areas shall also comply with all applicable provisions of this 
ordinance and shall be elevated or floodproofed in accordance 
with standards in Sec. 3.22.2.B (11&12).  

2. All subdivision, manufactured home park and other development 
proposals shall provide Base Flood Elevation (BFE) data if 
development is greater than five (5) acres or has more than fifty 
(50) lots/manufactured home sites. Such Base Flood Elevation (BFE) 
data shall be adopted by reference per Sec. 8.4.2, Standards, to be 
utilized in implementing this ordinance.  

3. When Base Flood Elevation (BFE) data is not available from a 
Federal, State, or other source as outlined above, the reference 
level shall be elevated to or above five feet above the highest 
adjacent grade.  

4. Floodplains with Base Flood Elevations but no Established Floodway or Non-
Encroachment Areas 
Along rivers and streams where Base Flood Elevation (BFE) data is provided but 
neither floodway nor non-encroachment areas are identified for a Special Flood 
Hazard Area on the FIRM or in the FIS, no encroachments, including fill, new 
construction, substantial improvements, or other development, shall be 
permitted unless certification with supporting technical data by a registered 
professional engineer is provided demonstrating that the cumulative effect of 
the proposed development, when combined with all other existing and 
anticipated development, will not increase the water surface elevation of the 
base flood more than one foot at any point within the community.  
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5. Floodway and Non-Encroachment Areas 
Located within the Special Flood Hazard Areas established in Sec 8.4.2, 
Applicability, are areas designated as floodways or non-encroachment areas. 
The floodways and non-encroachment areas are extremely hazardous areas due 
to the velocity of floodwaters that have erosion potential and carry debris and 
potential projectiles. The following provisions shall apply to all development 
within such areas:  

1. No encroachments, including fill, new construction, substantial 
improvements and other developments shall be permitted unless it has 
been demonstrated through hydrologic and hydraulic analyses performed 
in accordance with standard engineering practice that the proposed 
encroachment would not result in any increase in the flood levels during 
the occurrence of the base flood. Such certification and technical data 
shall be presented to the Floodplain Administrator prior to issuance of 
floodplain development permit.  

2. If the encroachment requirements of Sec. 8.4.3.E, Floodway and Non-
Encroachment Areas, are satisfied, all development shall comply with all 
applicable flood hazard reduction provisions of this ordinance.  

3. No manufactured homes shall be permitted, except replacement 
manufactured homes in an existing manufactured home park or 
subdivision provided the following provisions are met:  

1. the anchoring and the elevation standards of Sec. 8.4.3, Standards, 
and  

2. the non encroachment standards of Sec. 8.4.3.E, Floodway and 
Non-Encroachment Areas, are met.  

6. Standards for Areas of Shallow Flooding (Zone AO)  
Located within the Special Flood Hazard Areas established in Sec 8.4.2, 
Applicability, are areas designated as shallow flooding areas. These areas have 
special flood hazards associated with base flood depths of one (1) to three (3) 
feet where a clearly defined channel does not exist and where the path of 
flooding is unpredictable and indeterminate. In addition to the general 
standards in 8.4.3.A, all new construction and substantial improvements shall 
meet the following requirements.  

1. The reference level shall be elevated at least as high as the depth number 
specified on the Flood Insurance Rate Map (FIRM), in feet, plus a 
freeboard of 2 feet, above the highest adjacent grade; or at least five feet 
above the highest adjacent grade if no depth number is specified. 

2. Non-residential structures may, in lieu of elevation, be floodproofed to 
the same level as required in Sec. 8.4.3.F.1 so that the structure, together 
with attendant utility and sanitary facilities, below that level shall be 
watertight with walls substantially impermeable to the passage of water 
and with structural components having the capability of resisting 
hydrostatic and hydrodynamic loads and effects of buoyancy. 
Certification is required as per Sec. 3.22.6, Certification Requirements, 
and Sec. 8.4.3.B.3, Non-Residential Construction.  

3. Adequate drainage paths shall be provided around structures on slopes, 
to guide floodwaters around and away from proposed structures.  
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8.4.4 Development in Special Flood Hazard Areas and Future Conditions Flood Hazard 
Areas 

Development and land disturbing activity within Special Flood Hazard Areas and Future 
Conditions Flood Hazard Areas shall be prohibited, except as provided below. The 
Floodplain Administrator and the governing bodies shall not approve development that 
is located below the regulatory flood protection elevation if such development is 
otherwise required to be located at or above the regulatory flood protection elevation 
or is not permitted within the Special Flood Hazard Areas or Future Conditions Flood 
Hazard Areas. 

1. Development Allowed  
Land in Special Flood Hazard Areas may be used for the following purposes, 
with no special approvals required:  

1. Agricultural uses, including active agriculture, pasture forestry, wildlife 
sanctuary, game farms, and similar uses; and  

2. Lawns and gardens.  
2. Development Requiring Floodplain Administrator Approval  

1. Development of one single-family or duplex residence on a single lot of 
record that exists as of January 1, 2006, may utilize fill, pursuant to a 
floodplain development permit issued under Sec. 3.22, Floodplain 
Development Permit, in the floodway fringe, non-encroachment area 
fringe, or Areas of Shallow Flooding (Zone AO) if the Floodplain 
Administrator determines that:  

1. The proposed fill provides for a better balance between overall 
efficiency of the site design and improved conservation elsewhere 
on the site than would be possible without intrusion in the 
floodway fringe, non-encroachment area fringe, or Areas of 
Shallow Flooding (Zone AO); and  

2. The proposed fill represents the minimum amount of floodway 
fringe, non-encroachment area fringe, or Areas of Shallow 
Flooding (Zone AO) intrusion to achieve this better balance.  

2. Floodproofing or elevation by design in lieu of required fill for new 
construction or substantial improvements on lots of record that exist as 
of January 1, 2006 pursuant to a floodplain development permit issued 
under Sec. 3.22, Floodplain Development Permit. If the Floodplain 
Administrator approves floodproofed or elevated-by-design construction 
or improvements rather than use of fill in Zone AE or Zone X (Future), the 
approval shall specify the minimum foundation opening requirements 
and limitations on below-BFE enclosures uses, if applicable.  

3. Development Requiring Development Review Board Approval  
1. Land in Special Flood Hazard Areas or Future Conditions Flood Hazard 

Areas may be used for the following purposes, provided that the DRB 
determines that such uses are designed and shall be constructed to 
minimize clearing, grading, erosion and water quality degradation.  

1. Active and passive recreational activities.  
2. Wetlands constructed or restored for mitigation purposes.  

2. Land in the floodway fringe, or non-encroachment area fringe, or Areas 
of Shallow Flooding (Zone AO) may be used for the following purposes, 
and may be filled in support of such uses,  provided that the DRB 
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determines that such uses are designed and shall be constructed to 
minimize clearing, grading, erosion and water quality degradation.  

1. Crossings by streets, driveways, pedestrian walkways, and 
railroads provided that they cross the Special Flood Hazard Areas 
or Future Conditions Flood Hazard Areas as nearly perpendicular 
to the stream as possible. Such facilities may run within and 
parallel to the stream if no other access to the property is feasible.  

2. Intakes, docks, piers, utilities (including water and wastewater 
treatment, stormwater control and sedimentation and erosion 
control facilities), bridges, other public facilities and water-
dependent structures.  

3. Land in the floodway or non-encroachment area may be used for the 
following purposes, and may be filled in support of such uses,  if a 
professional engineer registered in the State of North Carolina certifies 
that such uses will result in no increases in flood levels during the 
occurrence of a base flood or if the Federal Emergency Management 
Agency (FEMA) authorizes conditional approval of the proposed 
encroachment via a Conditional Letter of Map Revision (CLOMR), and 
provided that the DRB determines that such uses are designed and shall 
be constructed to minimize clearing, grading, erosion and water quality 
degradation.  

1. Crossings by streets, driveways, pedestrian walkways, and 
railroads provided that they cross Special Flood Hazard Areas or 
Future Conditions Flood Hazard Areas as nearly perpendicular to 
the stream as possible. Such facilities may run within and parallel 
to the stream if no other access to the property is feasible.  

2. Intakes, docks, piers, utilities (including water and wastewater 
treatment, stormwater control and sedimentation and erosion 
control facilities), bridges, other public facilities and water-
dependent structures.  

3. Other encroachments authorized by FEMA.  
4. Development Requiring Governing Body Approval  

1. Fill or Development in the Floodway Fringe or Non-Encroachment Area 
Fringe  
Fill or development (e.g., parking or floodproofing or elevation by design) 
in the floodway fringe, non-encroachment area fringe, or Areas of 
Shallow Flooding (Zone AO) that is not authorized above is not permitted 
unless it is in support of otherwise permissible uses and authorized by a 
major special use permit issued under Sec. 3.9, Special Use Permit,  and 
provided that the appropriate governing body finds that:  

1. The proposed fill or development provides for a better balance 
between overall efficiency of the site design, and improved 
conservation elsewhere on the site than would be possible without 
intrusion into the floodway fringe, non-encroachment area fringe, 
or Areas of Shallow Flooding (Zone AO); and  

2. The proposed fill or development represents the minimum amount 
of floodway fringe, non-encroachment area fringe, or Areas of 
Shallow Flooding (Zone AO) intrusion to achieve this better 
balance.  
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Commentary: Intrusion within the floodway fringe or non-
encroachment area fringe may allow preservation of other 
significant resources on the site, and the governing body is 
empowered to review the balancing of these two concepts.  

5. No credit shall be allowed for land in the floodway or non-encroachment area, 
except in the RR District where 100% density credit may be given for land in the 
floodway or non-encroachment area in Conservation Subdivisions pursuant to 
Sec 6.2.4, Conservation Subdivision.  

6. The amount of land in the floodway fringe or non-encroachment area fringe 
may be credited for residential density on adjacent land in the same 
development at a rate of 50% of that allowed by the zoning, except in the RR 
District where 100% density credit may be given for land in the floodway fringe 
or non-encroachment area fringe in Conservation Subdivisions pursuant to Sec 
6.2.4, Conservation Subdivision.  

Sec. 8.5 Stream Buffer Protection Standards 
8.5.1 Purpose Objectives 

The primary purpose of the stream buffer protection standards is to maintain land 
adjacent to streams in a vegetated state in order to enhance and maintain water 
quality, protect stream channel wetlands, minimize stormwater runoff, reduce 
sedimentation and erosion, conserve plant and wildlife habitat and protect wildlife 
movement corridors.  

Commentary: Note that streams may have additional stream buffer requirements in 
accordance with Sec. 8.7, Watershed Protection Overlay Standards, Section 401 Water 
Quality Certification administered by the North Carolina Division of Water Quality, and 
related requirements within the jurisdiction of the US Environmental Protection Agency 
and US Army Corps of Engineers. 

 
8.5.2 Types of Stream Buffers 

1. The stream buffer protection standards shall apply to intermittent streams, 
perennial streams, and naturally occurring ponds and lakes. Stream buffers shall 
be clearly indicated on all development plans, site plans, preliminary plats and 
final plats.  

2. Where maps show a difference in stream type for a particular reach of stream, 
the map that shows the greater level of stream protection shall apply.  

3. Relief from buffer requirements in the Neuse River Basin may be allowed when 
surface waters are not present in accordance with the provisions of 15A NCAC 
02B.0233(3)(a) as determined by the North Carolina Department of Environment 
and Natural Resources (NCDENR). The City Public Works Director, County 
Engineer, or designees, as appropriate, may allow relief from buffer 
requirements outside the Neuse River Basin pursuant to the applicable City or 
County standards and procedures.  

8.5.3 Pond Removal 
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Commentary: Note that ponds that appear on USGS or NRCS maps may be wetlands 
and may require approval from the North Carolina Department of Environment and 
Natural Resources and the US Army Corps of Engineers prior to being drained.  

If a property owner or applicant proposes to remove a pond and such removal is 
approved by the City Public Works Director, County Engineer or designee, a stream 
buffer of the size required on the stream immediately downstream of the pond shall be 
maintained along the portion of the stream located where the pond is to be removed. 

8.5.4 Stream Buffer Size 

Stream buffers shall apply on each side of the stream and shall begin at the most 
landward limit of the top of the bank perpendicular to the direction of stream flow. 
Stream buffers for both intermittent and perennial streams shall be a minimum of 50 
feet in width. 

8.5.5 Stream Buffer Use Limitations 

1. Land within the stream buffer shall not serve to meet minimum lot size 
requirements, except in the Rural Tier and on property zoned RR or RS-20, in 
the Suburban Tier, where at least 50% of the required lot area is outside the 
stream buffer.  

2. Buildings and other features that require grading and construction shall be set 
back at least ten feet from the edge of the stream buffer.  

3. To avoid a loss of effectiveness in protecting streams, the stream buffer shall 
remain in natural undisturbed vegetation in the Suburban and Rural Tiers, 
except as provided by this section or allowed pursuant to a variance approved 
by the Board of Adjustment in accordance with Sec. 3.15, Variances. Except in 
the Neuse Basin, where the 30 feet closest to the stream shall remain in 
undisturbed vegetation, clearing and revegetating stream buffers in the 
Suburban and Rural Tiers for the purposes of improving pollutant removal 
efficiency may be permitted based upon a conclusive finding by the 
Development Review Board that such efficiency will be improved.  

4. Except in the Neuse Basin, where the 30 feet closest to the stream shall remain 
in undisturbed vegetation, stream buffers within the Urban, Compact 
Neighborhood, and Downtown Tiers may be landscaped rather than left in an 
undisturbed state, at the discretion of the property-owner in accordance with an 
approved revegetation plan.  

5. Any use allowed by this section shall be designed and constructed to minimize 
the amount of intrusion into the stream buffer and to minimize clearing, 
grading, erosion and water quality degradation.  

6. Crossings by streets, driveways, railroads, recreational features, intakes, docks, 
utilities, bridges or other facilities shall be allowed provided that they are 
designed to minimize the amount of intrusion into the stream buffer. Such 
facilities may run generally within and parallel to the stream buffer only where 
no alternative location is practical and when their design minimizes the amount 
of intrusion of the stream buffer.  
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7. Stormwater control structures and temporary erosion control structures shall be 
considered utilities for the purposes of this section and may be allowed in 
stream buffers, provided that:  

1. The property owner or applicant demonstrates to the satisfaction of the 
City Public Works Director or County Engineer, or their designees, as 
appropriate, that such facilities cannot be practicably located outside of 
the stream buffer, and that any proposed stormwater control structure is 
sited and designed to minimize disturbance of the stream and stream 
buffer. Siting stormwater control structures away from the stream 
channel shall be considered preferable to siting such structures in the 
stream channel;  

2. Alternate methods of stormwater and erosion control shall be considered 
prior to approval of such structures in the stream buffers; and  

3. A vegetated buffer of a width determined by the City Public Works 
Director or the County Engineer, or their designees, as appropriate, may 
be required around the stormwater control structures.  

8. For development on lots of record created prior to January 1, 1997, septic 
system drain field repair areas may be allowed in stream buffers, provided that:  

1. The intrusion into the stream buffer is the minimum necessary;  
2. The intrusion shall not result in an undisturbed stream buffer less than 

30 feet; and  
3. The property owner or applicant demonstrates to the satisfaction of the 

Durham County Health Department that the repair area cannot be located 
outside of the stream buffer.  

9. Sanitary sewer lines, on an alignment generally parallel to the stream, may be 
allowed in stream buffers, provided that:  

1. The property owner or applicant demonstrates to the satisfaction of the 
City Public Works Director or the County Engineer, or their designees, as 
appropriate, that the lines cannot be practicably located outside of the 
stream buffer;  

2. Design and construction specifications minimize damage to the stream 
and the possibility of line leakage; and,  

3. The line is generally located at least 35 feet from the top of the stream 
bank and the easement is no closer than 20 feet from the top of the 
bank.  

10. Stream buffer may be used for passive recreational activities, such as trails, 
provided that service facilities for such activities, including but not limited to 
parking, picnicking and sanitary facilities, are located outside of the stream 
buffer.  

11. Site plan approval by the Development Review Board shall be required for any of 
the stream buffer intrusions described above. When any of the activities 
described above involves land clearing, the cleared area shall be revegetated in 
a manner described on the site plan. However, where a site plan is not required 
by any other provision of this Ordinance, the County Engineer, or designee, is 
authorized to approve plans for erosion control structures in stream buffers.  

8.5.6 Piping Streams 

1. Perennial Streams  
Except in the Rural Tier, perennial streams may be piped, thereby exempting the 
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piped section of the stream from stream buffer requirements, only when 
allowed by Sec.8.5.5F or when the Board of Adjustment issues a variance in 
accordance with the provisions of Sec. 3.15 , Variances, and makes the following 
findings in addition to the findings required in Sec. 3.15.10 , Environmental 
Protection.  

1. The site plan proposing perennial stream piping includes features on the 
site, such as best management practices, that provide water quality 
benefits at least equal to those of the stream buffer; and  

2. The proposed perennial stream piping is not substantially in conflict with 
the other objectives of this section.  

2. Intermittent Streams  
Except in the Rural Tier, intermittent streams may be piped, thereby exempting 
the piped section of the stream from stream buffer requirements, only when the 
Development Review Board, or, for projects that do not require a site plan by 
any other provision of this ordinance, the City Public Works Director or County 
Engineer, or their designee, as appropriate, determines that:  

1. The site plan proposing intermittent stream piping includes features on 
the site, such as best management practices, that provide water quality 
benefits at least equal to those of the stream buffer; and  

2. The proposed intermittent stream piping is not substantially in conflict 
with the other objectives of this section.  

3. Where stream piping is approved, a vegetated buffer area or other device 
approved by the City Public Works Director or County Engineer, or their 
designee, as appropriate, shall be provided at any intake structure. All buffers 
and physical improvements related to the stream piping shall be located entirely 
on the site or on easements adjacent to the site.  

8.5.7 Density Credits 

No credit shall be allowed for land within stream buffers, except in the RR District, 
where density credits may be given for stream buffers in conservation subdivisions 
pursuant to Sec. 6.2.4, Conservation Subdivision.  

Sec. 8.6 Water Supply Reservoir Buffer 
8.6.1 Reservoir Buffer Standards 

1. A reservoir buffer shall be maintained from the normal pool of all water supply 
reservoirs as shown in the table below, except that the buffer around any 
reservoir shall not apply to land that does not naturally drain to that reservoir.  

Reservoir Buffer Width 

Lake Michie 250 feet 

Little River Reservoir 250 feet 

Jordan Reservoir 250 feet1  

Falls Reservoir 250 feet1  
1 On nonresidential uses, the buffer width 
shall extend to 1,000 feet in accordance 
with Sec. 4.11.4, Nonresidential Land Use 
Restrictions. 
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2. Reservoir buffers shall remain in natural undisturbed vegetation, except for 
intrusions allowed pursuant to Sec. 8.5.5, Stream Buffer Use Limitations.  

3. At the request of a property owner, the governing body may reduce the 
reservoir buffer requirements through the issuance of a Major Special Use 
Permit , whenever it determines that:  

1. The reservoir buffer would result in exceptional hardship, depriving the 
property owner of all reasonable use of the property.  

2. The proposed intrusion into the reservoir buffer is the minimum amount 
necessary to relieve that exceptional hardship.  

4. In making its determination, the governing body shall consider 
topography, erosion potential, and the size of the parcel, in addition to the 
review of factors specified in Sec. 3.9.8, Criteria for Approval of Major and Minor 
Special Use Permits. 

Sec. 8.7 Watershed Protection Overlay Standards 
8.7.1 Applicability 

The watershed protection overlay standards of this section shall apply to the 
Watershed Protection Overlay as set forth in Sec. 4.11, Watershed Protection Overlay. 

8.7.2 General Requirements 

1. Minimum Lot Size  
1. In all Watershed Protection Overlays, except F/J-B and E-B, the minimum 

lot sizes indicated in the following table shall be applied in all new 
subdivisions unless the subdivision uses the cluster provision in 
accordance with Sec. 6.7, Cluster Subdivision, or the conservation 
subdivision provisions of Sec. 6.2.4, Conservation Subdivision.  

Overlay 
Minimum Lot Size

Rural Tier Suburban Tier

M/LR-A 3 acres 20,000 square 
feet 

M/LR-B 3 acres 20,000 square 
feet 

F/J-A 3 acres 1 acre 

E-A Not Applicable 20,000 square 
feet 

2.  In the F/J-B and E-B overlays, developers of single-family subdivisions 
shall comply with the requirements of the underlying zoning district.  

2. Impervious Surface Limits  
1. Any development in a Watershed Protection Overlay shall be subject to 

limits on the amount of impervious surfaces permitted in accordance with 
the following table. Development plans, site plans, preliminary plats, and 
final plats shall clearly identify the amount of existing and proposed 
impervious surfaces.  

 
Overlay Low Density Option High Density Option Impervious Surface 
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Impervious Surface 
Limit 

Limit

M/LR-A 6% Not permitted 

M/LR-B 6% Not permitted 

F/J-A 

Within one-half mile 
of the normal pool: 

6%; 
 
 
 
 

Between one-half 
and one mile from 

the normal pool: 9%

Not permitted in the Rural Tier.  
 
40%, for all areas not in the Rural Tier 
and for those uses allowed in Sec. 4.11.4; 
 
Nonresidential Land Use Restrictions, 
intensities greater than 25% shall require 
a Major Special Use Permit pursuant to 
Sec. 3.9, Special Use Permit.  

F/J-B, E-B 24% 70% 

E-A 24% Not permitted 

2. The impervious surface limit provisions of this section may be exceeded 
through an impervious surface credit transfer. Credit for the impervious 
surfaces allowed on one or more parcels ("donor parcels") may be 
transferred to non-contiguous parcels ("receiving parcels"), such that the 
amount of impervious surface available for a development project would 
be the total of what is normally allowed on the receiving parcel plus what 
is transferred from the donor parcel(s). Impervious surface credit transfer 
is subject to the following provisions:  

1. The donor parcel and receiving parcel shall be located within the 
same water supply watershed.  

2. The impervious surface credit transfer shall not be from a donor 
parcel in Area B to any receiving parcel in Area A.  

3. The portion of the donor parcel which is restricted from 
development as part of the impervious surface credit transfer shall 
remain in a vegetated or natural state or used for crop production 
or pasture provided that best management practices (BMPs) as 
developed by the Soil and Water Conservation District are utilized. 
The portion of the donor site restricted from development shall be 
protected from all future development through use of a permanent 
conservation easement in favor of either:  

1. Durham County; or  
2. A land trust or similar conservation-oriented non-profit 

organization with legal authority to accept such easements 
(the organization shall be bona fide and in perpetual 
existence and the conveyance instruments shall contain an 
appropriate provision for retransfer to the County in the 
event the organization becomes unable to carry out its 
functions). If the entity accepting the easement is not the 
County, then a third right of enforcement favoring the 
County shall be included in the easement.  

4. The impervious surface credit transfer shall be reviewed and 
approved through use of the site plan process pursuant to Sec. 
3.7, Site Plan Review.  
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3. Stormwater Control Requirements  
Where development proposes intensity greater than the maximum authorized by 
the Low Density Option, engineered stormwater controls shall be used to control 
stormwater runoff from the first inch of rainfall in order to meet water quality 
concerns.  

4. Ownership, Design and Maintenance of Engineered Stormwater Controls  
1. Unless otherwise approved, ownership of the engineered stormwater 

controls shall remain with the property owner or a property owner's 
association, which shall be responsible for the continued care and 
maintenance of such controls.  

2. Engineered stormwater controls shall be designed and constructed in 
accordance with standards and specifications established by the City 
Public Works Director or County Engineer, or their designees, as 
appropriate.  

3. Except as allowed in (c.) below, no building permit shall be issued for a 
site proposed for development, until:  

1. [City only] The City Public Works Director or County Engineer, or 
their designees, as appropriate, has approved plans and 
specifications for the proposed engineered stormwater controls 
and the property owner has entered into an Agreement and 
Covenants with the City or County, as appropriate, in accordance 
with the terms established by either the City Public Works Director 
or County Engineer, or their designees, as appropriate;  
 
[County only] The City Public Works Director or County Engineer, 
or their designees, as appropriate, has approved plans and 
specifications for the proposed engineered stormwater controls 
and the property owner has entered into an Agreement and 
Covenants or Operation and Maintenance Agreement with the City 
or County, as appropriate, in accordance with the terms 
established by either the City Public Works Director or County 
Engineer, or their designees, as appropriate; and  

2. The property owner has posted a performance bond, other surety 
instrument, or other payment satisfactory to the City or County, as 
appropriate, in an amount determined by the City Public Works 
Director or County Engineer, or their designees, as appropriate to 
assure construction, maintenance, repair, and/or reconstruction 
necessary for adequate performance of the engineered stormwater 
controls.  

3. For office, institutional, commercial, industrial and multi-family 
projects, building permits may be issued but construction drawing 
approval or water or sewer permit approval shall be withheld until 
compliance with (a) and (b) above.  

[City only] The Agreement and Covenants required under paragraph a. 
above may be required prior to site plan or preliminary plat approval. 

[County only] The Agreement and Covenants or Operation and 
Maintenance Agreement required under paragraph a. above may be 
required prior to site plan or preliminary plat approval.  
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4. No certificate of compliance shall be issued for any structure constructed 
within a site proposed for development, other than as allowed below, 
until the City Public Works Director or County Engineer, or their 
designees, as appropriate, has approved construction of the engineered 
stormwater controls and after review and approval of submitted “as-built” 
drawings. Notwithstanding this requirement, the Stormwater Division of 
the City may allow for delay in approval of construction of stormwater 
controls and submission and approval of as-built drawings for single 
family housing, (including, in addition, semi-attached houses, duplexes, 
and townhomes) and other developments requiring multiple certificates 
of occupancy in accordance with adopted policies of the City.  

5. Stream Buffers  
Stream buffers subject to the use limitations of Sec. 8.5.5, Stream Buffer Use 
Limitations, shall apply to all perennial and intermittent streams as defined in 
Sec. 8.5.2, Types of Stream Buffers, in a Watershed Protection Overlay, with the 
width of the buffer measured from the top of stream bank perpendicular to the 
direction of flow as set forth below: 

Overlay Perennial Stream 
Buffer Width 

Intermittent Stream 
Buffer Width 

M/LR-A 150 feet 50 feet 

M/LR-B 150 feet 50 feet 

F/J-A 150 feet 100 feet 

F/J-B, E-B 100 feet 
50 feet 
High Density 
Option: 100 feet 

E-A 150 feet 50 feet 

6. Wastewater Treatment and Facilities  
1. Wastewater Treatment  

Except as indicated below, wastewater treatment facilities shall be 
prohibited in all Watershed Protection Overlays.  

1. Individual on-site ground absorption systems shall be permitted, 
subject to the approval of the Durham County Health Department 
or the State of North Carolina, as applicable.  

2. A spray irrigation wastewater treatment system to serve a single-
family house shall be permitted, provided that:  

1. The owner enters into a written agreement with the Durham 
County Health Department which:  

1. Provides for Health Department access to the 
property for the purpose of monitoring the system 
during its construction and operation; and  

2. Provides that the owner and certified operator shall 
provide to the Health Department copies of any and 
all applications, plans, permits, reports and any other 
documents concerning but not limited to the 
permitting, system, design, construction, operation, 
monitoring or repair of the system.  
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2. The owner shall not act as the certified operator for a spray 
irrigation system to be installed on his or her property.  

3. Publicly-owned wastewater treatment facilities, and replacement 
and expansions of such facilities, shall be allowed in F/J-B and E-B 
overlays.  

4. Wastewater treatment facilities may be permitted in the F/J-A 
overlay through the issuance of a Major Special Use Permit 
pursuant to Sec. 3.9, Special Use Permit, subject to the restrictions 
described in Sec. 12.7, Water and Sanitary Sewer Systems.  

2. Sanitary Sewer Services  
1. Except in the Rural Tier , public and private sanitary sewer lines, 

force mains, and pump stations shall be permitted within all 
Watershed Protection Overlays. Public and private pump stations 
shall be equipped with the following safety features:  

1. Battery-backed alarm systems activated by pump failure or 
power outage, connected by an automatic dialer to a 24-
hour maintenance service approved by the City Public Works 
Director or County Engineer, or their designees, as 
appropriate.  

2. Provision for connection of a portable generator. The City 
Public Works Director or County Engineer, or their 
designees, as appropriate, may require the pump station to 
be equipped with on-site, stand-by power.  

2. Within the Rural Tier, new public or private sanitary sewer lines or 
outfalls, including necessary force mains and pump stations, may 
be permitted within the Watershed Protection Overlays subject to 
City Council or Board of Commissioners approval, as appropriate:  

1. Only to serve an existing use or structure for which a health 
hazard has been documented by the County Health 
Department or the State of North Carolina; or  

2. If associated with a wastewater treatment facility permitted 
pursuant to Paragraph 1, Wastewater Treatment, above.  

3. In considering such extensions, all reasonable alternatives shall be 
considered prior to a decision to extend the sewer services. All 
service connections, installed in accordance with the North 
Carolina Plumbing Code, shall be permitted only in accordance 
with Durham City Code, Sections 23-80 through 23-83.  

7. Hazardous and Nuclear Materials  
1. Prior to site plan approval, an Emergency Contingency Plan shall be 

prepared and submitted through the Planning Department to the Durham 
County Fire Marshall and the Environmental Resources Director for review 
and approval. The Emergency Contingency Plan shall be prepared in 
accordance with the requirements in the Superfund Amendments and 
Reauthorization Act (SARA), Title III and shall be updated annually. In 
addition, the Emergency Contingency Plan shall include:  

1. A plan for the site showing buildings and the locations of points of 
storage, transfer and use of nuclear and hazardous materials;  

2. A list of nuclear and hazardous materials kept on-site in any 
quantities;  
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3. The location of spill control valves on any bridges and causeways; 
and  

4. The person responsible for on-site spill control and containment, 
and the appropriate means of contacting that person on a 24-hour 
basis.  

2. Any container or tank used to store hazardous materials shall be 
equipped with leak detection devices and shall be double-walled or have 
other secondary containment features.  

3. Points of storage, transfer and use of substantial quantities of hazardous 
materials shall be protected by a dike or comparable containment 
structure, constructed of a material resistant to hazardous material the 
dike or structure is designed to contain. The dike or structure shall be 
sized to handle at least the maximum amount of material to be stored or 
used and shall be constructed and installed in a manner to exclude 
rainwater and stormwater runoff.  

4. All floor drains that could collect hazardous materials shall be connected 
to a corrosion resistant tank or catch basin sized to handle the maximum 
amount of hazardous material to be stored or used. These floor drains 
shall not be open to the site's natural drainage system and discharges to 
the site's storm drainage system or to adjacent surface waters shall be 
prohibited.  

5. Points of storage, transfer and use of hazardous or nuclear materials 
shall have roof coverage.  

8.7.3 Exceptions 

All development within Watershed Protection Overlays shall be subject to the 
restrictions in this section, with the following exceptions: 

1. Existing Development  

For the purposes of this section, existing development shall be considered to 
include any impervious surfaces constructed before January 1, 1994. All new 
uses and activities and all expansions of previously-existing uses and activities 
shall conform to Sec. 4.11.4, Nonresidential Land Use Restrictions and Sec. 
8.7.2, General Requirements. 

2. Existing Single-Family Lots  

New construction and additions to existing residential buildings on single-
family residential lots recorded prior to January 1, 1994 shall be constructed in 
accordance with the watershed protection regulations, if any, in effect at the 
time the lot was created.  

3. Stormwater Control Exemptions  

Proposed development projects not in the Rural Tier, and in F/J-B or E-B 
overlays involving less than one acre cumulatively, of land disturbing activity 
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shall be exempt from the stormwater control requirements indicated in this 
Section.  

8.7.4 High Density Option Approval  

Any development utilizing the High Density Option within the F/J-A overlay shall 
require site plan approval by the appropriate governing body.  

8.7.5 Changes to Tier Boundaries 

The City or County shall not extend the Urban or Suburban Tier boundaries further into 
the M/LR-A or F/J-A overlays. 

Sec. 8.8 Steep Slope Protection Standards 
8.8.1 Purpose 

The primary purpose for the slope protection standards is to minimize grading, land 
instability and the removal of vegetation in order to:  

1. Protect the quality of wetlands and water courses below the slope from 
increased sedimentation;  

2. Protect steep slope plant and animal habitat from disturbance and development; 
and  

3. Preserve the aesthetic quality of the natural terrain. 

8.8.2 Steep Slope Areas 

1. Slope is the relationship of vertical rise to horizontal run, expressed as a 
percentage. Steep slope areas shall be defined as land areas that:  

1. Have a grade of 25% or more;  
2. Have an area of 5,000 square feet or greater; and  
3. Are located within 200 feet of any floodway fringe or perennial stream or 

within 100 feet of an intermittent stream.  
2. Steep slope areas refer to natural grades and shall not include man-made 

grades. Slope calculations shall use the smallest contour interval for which maps 
are available. Steep slope areas shall be determined irrespective of tract 
boundaries.  

3. Steep slope areas shall be clearly indicated on all site plans, development plans, 
preliminary plats, and final plats. When a property owner or developer believes 
that the presence or location of a steep slope area is different than what is 
shown on the appropriate topographic map, the Development Review Board 
shall have the authority to determine the location or presence of the moderate 
or steep slope area for purposes of meeting the requirements of this section. 

8.8.3 Steep Slope Development Limitations 

Development and land disturbing activity on steep slope areas shall be conducted only 
in accordance with the following requirements. Compliance with these requirements 
shall be determined by the approving authority.  
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1. Development shall be designed and constructed in order to minimize 
disturbance to the natural landform as much as possible. Development shall 
demonstrate appropriate terrain-adaptive design and construction techniques. 
An inability to design a particular development allowed by the underlying zone 
without significant disturbance to the natural landform may indicate that the 
site should not accommodate the full amount of proposed development. 
Alternate site design and construction measures shall be encouraged to mitigate 
the effects of development on steep slopes. The grade of reconstructed slopes 
shall not exceed 50%. Non-load bearing retaining walls shall be encouraged in 
order to reduce the amount of disturbance to the natural slope.  

2. In order to accommodate building placement on steep slope areas, street and 
side yard setbacks on lots on the interior of the development may be reduced by 
up to 50% by the Development Review Board.  

3. On any tract proposed for construction, no more than 15% of the steep slope 
area on the tract shall be graded. For purposes of this calculation, the land areas 
of individual steep slope areas on the tract shall be added together to establish 
the total steep slope area for the tract.  

4. Development shall be designed and arranged in order to minimize the impact of 
street construction on steep slope areas. Proposed right-of-way for major 
thoroughfares, minor thoroughfares and collector streets shall be exempt from 
the steep slope area grading limits of this section, provided that the 
Development Review Board determines that proposed rights-of-way are 
designed and arranged in order to minimize the impact on steep slope areas. 

8.8.4 Density Credits 

The amount of land designated as steep slopes may be credited for residential density 
on adjacent land in the same development at a rate of 15% of that allowed by the 
zoning.  

Sec. 8.9 Wetlands Protection Standards 
8.9.1 Purpose 

The primary purpose of the wetlands protection standards is to conserve and maintain 
natural wetlands in an undisturbed vegetated state in order to provide storage of 
stormwater runoff, minimize degradation of preserved wetlands from the impacts of 
adjacent development, improve water quality and preserve plant and wildlife habitat. 

8.9.2 Application of Wetlands Protection 

The City and County acknowledge the pre-eminence of the Federal and State 
governments with regard to the identification and regulation of wetlands. Accordingly, 
the standards contained within this section shall not duplicate the requirements of the 
US Army Corps of Engineers (the Corps) or the North Carolina Department of 
Environment and Natural Resources (DENR), Division of Water Quality (DWQ), but shall 
require the buffering of wetland areas, identified by these agencies, on development 
plans, site plans, preliminary plats, and final plats. 
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8.9.3 Exemptions from Wetland Buffer Requirements 

1. The wetland buffer shall not apply to any wetland approved for dredging or 
filling under a Section 404 Permit issued by the Corps or a Section 401 Water 
Quality Certification issued by the DWQ.  

2. The wetland buffer shall not apply to wetland areas associated with man-made 
ponds or man-made drainage ditches.  

3. The wetland buffer shall not apply to any retained wetland area less than one 
acre in size.  

8.9.4 Wetland Buffer Width  

1. The wetland buffer shall be provided along the perimeter boundary of the 
wetland area and shall be at least 25 feet in width.  

2. The approving authority may reduce the wetland buffer to ten feet in width, 
provided it determines that the proposed development includes site features or 
will employ construction management techniques to provide at least a 
comparable level of protection for the wetland area. Such site features and 
construction management techniques shall include but not be limited to 
additional grass or revegetated buffers, double silt fencing, diversion ditches 
with temporary slope drains and application of sod on any slope adjacent to 
wetlands. 

8.9.5 Wetland Buffers Use Limitations 

Wetland buffers shall remain in natural undisturbed vegetation, except as provided 
below.  

1. Crossings by streets, driveways, culverts, railroads, recreational features, 
intakes, docks, utilities, bridges or other facilities shall be allowed. Stormwater 
control facilities and wetlands constructed for mitigation purposes shall be 
allowed in wetland buffers.  

2. Wetland buffers may be used for passive recreational activities, such as walking 
and bicycling trails, provided that service facilities for such activities, including 
but not limited to parking, picnicking and sanitary facilities, are located outside 
of the wetland buffer. Water-oriented recreational facilities, such as boat or 
fishing piers located within wetland buffer areas, shall require a use permit from 
the Board of Adjustment pursuant to Sec. 3.8, Sedimentation and Erosion 
Control.  

3. Land within the wetland buffer shall not serve to meet minimum lot size 
requirements except in the Rural Tier and on properties zoned RR or RS-20, in 
the Suburban Tier, where at least 50% of the lot is outside of the wetland buffer 
or wetland.  

4. Any use allowed by this section shall be designed and constructed to minimize 
the amount of intrusion into the wetland buffer and to minimize clearing, 
grading, erosion and water quality degradation.  
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Sec. 8.10 Durham Inventory Site Protection Standards  

The protection of Durham Inventory of Natural Areas and Rare Species (known as 
Durham Inventory Sites), whenever possible, is accomplished through a series of 
development standards, including, but not limited to:  

1. Site plan review procedure in Sec. Sec. 3.7;  
2. Special use permits in Sec. 3.9;  
3. Conservation subdivisions in Sec. 6.2.4;  
4. Open space in Sec. 7.2 ; and  
5. Tree protection and tree coverage in Sec. 8.3.  
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Figure 7-1: The Iterative Process of 
Stormwater Management 

Section 7.0 
Storm Water Management Program (SWMP) Plan 
 
 
The goals of this SWMP are to:  
 

 Reduce the discharge of pollutants from the MS4 to the maximum 
extent practicable; 

 Protect water quality; and 
 Satisfy the appropriate requirements of the Clean Water Act-NPDES 

Program. 
 
This SWMP Plan details the proposed program elements to be implemented 
under the City’s NPDES municipal storm water permit, NCS000249.  The City’s 
permit incorporates the six minimum control measures now required under 
the NPDES Phase II program.  It also includes other provisions applicable to 
Phase I programs.  This SWMP includes the best management practices (BMPs) 
that will be used to fulfill requirements, the measurable goals for each BMP, 
the implementation schedule (and frequency, if applicable) for each BMP, and 
the person or positions responsible for implementation. 
 
Annual reports will summarize the City’s progress in implementing the BMPs 
in the SWMP Plan, provide interim assessment of the effectiveness of 
components of the SWMP, and, if necessary, propose adjustments or changes.  
Under federal Phase I stormwater regulations, municipal permittees are 
required to assess and evaluate the effectiveness of their SWMP over time and 
revise or enhance best management practices until water quality standards are 
achieved.  This iterative process, shown in Figure 7-121, is sometimes referred 
to as adaptive management or 
continual process improvement.  
This process includes the steps 
of developing a plan, 
implementing it, evaluating its 
effectiveness, and then repeating 
the whole process until the 
desired water quality goals are 
met. The City of Durham’s 
stormwater program has 
undergone considerable 
evolution and will continue to do 
so under the current SWMP Plan. 
 

                                                 
21 California Stormwater Quality Association (2007). Municipal Stormwater Program Effectiveness Guide. California: 
CASQA. 
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Figure 7-222 shows the many 
different outcome levels at which 
effectiveness can be assessed.  While 
the ultimate goal is to restore and 
protect water quality in receiving 
waters, it is recognized that for 
many pollutants knowledge 
regarding sources of the pollutant 
and how that pollutant moves 
through the environment is 
incomplete.  Adaptive management 
provides the opportunity to begin 
management based on what we 
know, recognizing that much more 
information will be needed in order 
to achieve restoration.   
Assessing changes and establishing 
statistical trends in receiving water 
quality parameters is a long-term 
activity that requires many years of monthly monitoring data.  The City began 
regular monthly ambient monitoring in calendar 2004.  The subsequent period 
has included two severe droughts.  Such variable climatic conditions may 
require a larger than usual dataset in order to assess trends. 
 
In general, outcomes higher on the pyramid in Figure 7-2 require much longer 
time-horizons for implementation and assessment.  The focus of assessment 
under this SWMP will be on levels lower in the pyramid.  This is the City’s 
second NPDES Municipal Stormwater Permit.  Compliance with this SWMP 
focuses on Level 1 assessment.  Through membership in the Clean Water 
Education Partnership, the City will evaluate progress at Level 2 on the 
pyramid.  Progress at Level 3 is documented at the individual site level.  
During this the term of the permit the City will periodically report on higher 
outcome levels as information is available.  
 
 
7.1 Program Implementation  
This section describes the general organizational structure of the City.  It also 
provides an introduction to departments that play significant roles in carrying 
out this SWMP and summarizes their general responsibilities.  In addition, 
management responsibilities for coordination and the tools that will be used 
to support these duties are outlined. 
 
7.1.1 General Organization - The City operates under a Council-Manager 
form of government.  Budget authority rests with the City Council which is 

                                                 
22 Ibid. 

Figure 7-2: Classification of Outcome 
Levels 
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comprised of seven members).  The City has 2,425 full time employee 
positions authorized in the FY09 budget.  The City provides police and fire 
protection, water and sewer services, solid waste collection and recycling, 
public works, neighborhood improvement services, transit and parking 
services, and administrative services.  The City also engages in community 
development, economic and work force development, and human relation 
activities.  Planning, building inspections and zoning enforcement are handled 
by combined City-County Planning and City-County Inspections Departments.  
Public Works handles inspection of roads, water and wastewater utility lines, 
stormwater conveyances, and stormwater management facilities. 
 
An overall City organizational chart is provided in Figure 7-3 showing the 
departments and reporting paths within the City. 
 
 
Figure 7-3: City Departments Organization Chart (as of 1/12/2009) 
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7.1.2 Departments and Positions Responsible for SWMP Implementation - 
NPDES permit NCS000249 includes requirements that apply to and impact 
many different departments within City government and require coordination 
with several departments within County government. City of Durham 
departments that contribute to the goals of the SWMP include Public Works, 
General Services, Water Management, Parks and Recreation, Fire, Technology 
Solutions, Solid Waste, and Neighborhood Improvement Services.  City and 
County combined departments that contribute to the goals of the SWMP 
include the Planning and Inspection Departments. County departments 
involved include the Engineering (Sediment and Erosion Control), Emergency 
Management, and Public Health.  Each of these groups and the role they play 
in implementing the SWMP Plan is summarized in the sections below.    
 

7.1.2.1 Public Works Department - The Stormwater Manager, working 
under the Director of Public Works, is responsible for implementation and 
coordination of the activities discussed in this SWMP.  Responsibility for 
gathering information and coordinating annual reporting, as well as 
implementation of key aspects of the SWMP, rests with work units within 
the Public Works Department.  An organizational chart for the stormwater 
related functions within the Public Works Department is provided in Figure 
7-4.  A table listing contact names associated with key roles is provided in 
Appendix I; this list will be updated in annual reports.  Divisions and work 
groups within the Public Works Department are further outlined below. 

 
7.1.2.1.1 Engineering and Stormwater Services Division - In 2007 the 
Stormwater Services Division was consolidated with the Engineering 
Division.23  Work groups within the Engineering and Stormwater Services 
Division are responsible for stormwater related planning, engineering, 
construction, and construction management of stormwater 
infrastructure, floodplain management, water quality monitoring, illicit 
discharge control, outfall inspection, industrial inspection, education 
and outreach, public involvement, utility mapping, utility billing, 
engineering inspections of conveyances, engineering evaluation of 
stormwater treatment practices, and BMP operation and maintenance 
inspections. 

 
The major workgroups within the Engineering and Stormwater Services 
Division and their responsibilities are summarized below. 

 
Stormwater Infrastructure Group - This group is part of the Engineering 
and Stormwater Services Division of the Public Works Department.  Its 
major responsibilities include: drainage investigations; small drainage 
projects (design, right of entry agreements, easements, and  

                                                 
23 The manager of the new Engineering and Stormwater Services Division now serves as both Stormwater Manager and 
Engineering Manager. 
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construction supervision); stormwater conveyance capital improvements 
projects (design contracting, property acquisition, contract bidding, 
construction contract administration, and inspections); National 
Floodplain Insurance Program technical support for flood plain 
management (floodplain information requests, review of map revision 
requests, ‘no rise’ determinations); coordination with CADD/GIS Work 
Group on GIS mapping of infrastructure; and coordination with 
Stormwater Maintenance on maintenance repairs. 

 
Water Quality Group - This group is part of the Engineering and 
Stormwater Services Division of the Public Works Department.  The 
major responsibilities of this group in relation to the SWMP are: illicit 
discharge detection and elimination programs (pollution reporting 
hotline, complaint response, outfall inspection and screening, 
investigation of high bacteria found in stream monitoring, enforcement); 
industrial inspections; water quality monitoring programs (ambient 
stream monitoring, biological assessment stream monitoring, operation 
of certified benthic laboratory, outfall screening, special studies); public 
education and outreach support; public involvement support; watershed 
planning support; program management support and TMDL support. 
 
Engineering and Stormwater Review - This group is part of the 
Engineering and Stormwater Services Division of the Public Works 
Department.  Its major responsibilities include: review of land 
development plans and construction drawings (for conformance with 
engineering design and performance requirements for streets, water 
distribution systems, and wastewater collection systems.  A subunit is 
responsible for reviewing stormwater collection and treatment design, 
field evaluation of stormwater treatment systems prior to acceptance, 
on-going operation and maintenance inspection of existing stormwater 
treatment systems and management of watershed planning contracts.  
The Stormwater Review subunit operates two certification programs, one 
to certify professional engineers in submitting Certified As-Built 
Drawings for newly completed BMPs prior to acceptance by the City, and 
the other to certify individuals in conducting required Annual 
Inspections and submitting Annual BMP Maintenance Certifications.  
 
Engineering Inspections - This group is part of the Engineering and 
Stormwater Services Division of the Public Works Department.  The 
major responsibilities of this group are: construction inspections of 
streets, water, sewer, and stormwater conveyance systems for new 
development and redevelopment. 
 
Engineering Design - This group is part of the Engineering and 
Stormwater Services Division of the Public Works Department.  This 
group’s major responsibilities related to the SWMP are: design, property 
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acquisition, construction contract bidding, construction contract 
administration, and inspections for City streets, water, and sewer 
projects. 

 
7.1.2.1.2 Streets and Stormwater Maintenance Division - In 2008 the 
Street Sweeping Division, which is funded by the City stormwater utility, 
was moved from the Solid Waste Department to the Public Works 
Department.  The Street and Stormwater Maintenance Division of the 
Public Works Department is now responsible for the inspection and 
maintenance of MS4 inlets and pipes. The Street Sweeping Division 
maintains gutters and cleans inlet grates.   

 
The major workgroups within the Streets and Stormwater Maintenance 
Division and their responsibilities are summarized below. 

 
Stormwater/Drainage Maintenance - This group is part of the Streets 
and Stormwater Maintenance Division of the Public Works Department.  
Its major responsibilities in relation to the SWMP are: construction of 
minor drainage maintenance repairs referred from the Stormwater 
Infrastructure Group; conducting routine inspection of self-cleaning 
inlet basins and video inspection of downstream pipe systems; using 
flush and vacuum trucks to clean inlet basins, manholes, and pipes; and 
using the CATV truck to inspect the pipe systems.  A subunit is 
responsible for removing debris and materials dumped in streams that 
could block flow and cause flooding 

 
Street & Bus Stop Cleaning – This group performs vacuum-type street 
sweeping of downtown and residential streets, roadside litter collection, 
dead animal pick-up, and cleaning of bus stops.  

 
7.1.2.1.3 CADD/GIS Work Group - This group is also a part of the 
Public Works Department. It includes Stormwater Utility Billing and 
Stormwater GIS Mapping of infrastructure functions. This group’s 
responsibilities include: obtaining annual satellite imagery to aid in 
maintaining current maps of parcel impervious surface; using survey 
grade GPS instruments to update the GIS map of stormwater 
conveyances; GIS mapping of stormwater detention and treatment 
facilities; contracting for city aerial photography, topography, 
planimetrics mapping, GIS mapping of streets, water utilities and sewer 
utilities, and related city mapping programs. 

 
7.1.2.2 General Services Department – The General Services Department 
is responsible for project design; property acquisition; construction; 
contract bidding; construction contract administration; inspections of most 
city construction projects including buildings, parks, and trails (exceptions 
are public works and utilities projects related to water system, sewer 
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system, sidewalks and streets).  This group is also responsible for 
maintenance of landscaping and right-of-way. 
 
7.1.2.3 Water Management Department – The Water Management 
Department operates and maintains the sanitary sewer collection system. It 
also: coordinates with SWS on controlling sanitary sewer overflows; 
operates pretreatment programs for major industries typically coordinating 
with Stormwater Services industrial inspection; provides water supply and 
wastewater treatment (including planning, management and operation of 
two water treatment plants and two wastewater treatment plants (advanced 
treatment for nutrient removal); operates and maintains the water 
distribution system; maintains utility easements for water distribution and 
wastewater collection; operates an industrial pretreatment program, a 
cross-connection control program, and a water conservation program (rain 
barrels, shower head replacement, toilet replacement rebate).  The water 
conservation program coordinates with Solid Waste and Stormwater 
Services on the City’s EnviroStars business recognition program. 
 
7.1.2.4 Parks and Recreation Department – The Parks and Recreation 
Department maintains park trails and greenways. The group also operates 
programs at City parks and trails (including two dog parks).  This group 
has partnered with the Stormwater Services Division to operate pet waste 
stations in parks and along trails.  

 
7.1.2.5 Fire Department (Spill Response Program) – The Fire Department 
has a HAZMAT (HAZardous MATerials) Team that assists with containment 
of spills.  The Fire Prevention Bureau supervised by the Fire Marshall 
inspects all commercial buildings, including industrial sites, regarding 
materials storage and fire safety. 

 
7.1.2.6 Technology Solutions Department – The Technology Solutions 
Department manages computer systems, servers, and networks. Their 
duties include managing the Geographic Information System (GIS), 
enterprise database, and various other databases. 

 
7.1.2.7 City Attorney’s Office – The City Attorney’s Office handles 
stormwater- related legal matters, including permit review, assistance with 
ordinance development, support of enforcement efforts, and review of 
contracts and agreements. 

 
7.1.2.8 Solid Waste Department – The Solid Waste Department provides 
curbside solid waste and recycling collection to City resident.  In 2008, the 
department began providing free bulky item and white goods collection.  
The department provides support for City-sponsored stream clean ups in 
the spring and fall, as well as year-round support for Adopt-A-Stream and 
Adopt-A-Street programs.  The department also operates the City’s 
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Household Hazardous Waste Collection Center, open five days per week 
and funded by the Stormwater Utility.  The department also operates a 
swap shop to further promote recycling.  Solid Waste staff members have 
been coordinating in the development of the City’s EnviroStars business 
recognition program. 

 
7.1.2.9 Neighborhood Improvement Services – Neighborhood 
Improvement Services (NIS) handles enforcement of ordinances pertaining 
to litter, junk and debris, and abandoned vehicles, as well as minimum 
housing code.  NIS also addresses illegal sit-outs and illegal dumping 
related to rental housing.  NIS has conducted workshops for landlords and 
property management companies that included a stormwater pollution 
prevention component. 

 
In addition to the departments and/or divisions that play key roles in 
implementing this SWMP, staff throughout the City have substantive roles.  For 
example, City employees in all divisions and departments use City fueling 
stations and are therefore responsible for following procedures in fueling 
vehicles, reporting spills, and reporting pollution.   
 
The City has also partnered with the County in implementing some programs 
that have key roles in implementing the SWMP.  These areas are summarized 
below.   
 
 7.1.2.10 City/County Planning Department – This department 

implements a Unified Development Ordinance (UDO)24.  Its responsibilities 
include zoning, subdivision, comprehensive planning, and local area 
planning.  It also manages reviews by the Joint City/County Planning 
Commission, the City’s Development Review Board (DRB), the Board of 
adjustment (BOA), and City Council.  In addition, the department also 
coordinates the site plan acceptance review process to ensure 
completeness. It reviews development applications for conformity with UDO 
requirements that protect County-wide riparian and wetland buffers, water 
supply watershed riparian and reservoir buffers, water supply overlay 
zoning density limits, including lot-by-lot impervious limits for low-
density development. It distributes plans to the Transportation Division, the 
Engineering and Stormwater Division, and the City/County Sediment and 
Erosion Control Program for review of requirements related to roads, 
stormwater conveyance and treatment, water and sewer utilities, and 
construction site runoff.  The Planning Department provides overall 
coordination of the review process.  The Planning Department enforces the 
UDO requirements that protect vegetated riparian buffers.   

  

                                                 
24 This is also discussed in Section 3.1.2-3.1.4. 
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 7.1.2.11 City/County Inspection Department – This department is 
responsible for building permits and inspections.  It also takes care of 
zoning inspection and enforcement.  Zoning enforcement staff coordinate 
with SWS on pollution prevention at automotive service facilities.  

 
Other areas of the SWMP are handled entirely by the county or at a county 
level.  Such programs include sediment and erosion control and some 
emergency response activities.  These are further discussed below.  
 

7.1.2.12 Durham County Sediment and Erosion Control – This group is 
part of the Durham County Engineering Department.  It administers a 
locally delegated program under the City/County Unified Development 
Ordinance adopted by both City Council and Durham County 
Commissioners.25  Responsibilities of the group include reviewing local 
construction erosion and sedimentation control plans, issuing land 
disturbance permits, and conducting regular monthly inspection of 
construction sites. 
 
7.1.2.13 Durham County Emergency Management – This group is 
responsible for county emergency management programs and handling 
chemical spills (including coordinating spill response, clean up, and 
reporting). 
  
 
7.1.2.14 Durham County Health Department – This group permits and 
inspects septic systems. It also inspects restaurants and often coordinates 
with the City of Durham Stormwater Services Division to resolve violations 
involving improper grease handling.  
  

7.1.3 Funding – Funding for the City’s stormwater program is provided 
through a stormwater utility.  Utility fees are based on the amount of 
impervious surface on a property.  This is true of both residential26 and non-
residential development.  Revenues are also derived from review fees for land 
development projects that require stormwater management facilities.  The 
City’s annual NPDES reports include revenues and expenditures for the 
Stormwater Utility, positions funded by the utility, and budget for the 
approved Stormwater Capital Improvement Program.   
 
Within stormwater services, budget needs are managed and coordinated by 
the Assistant Stormwater Manager based on input from the work groups 
within the division.  The Assistant Stormwater Manager compiles the needs 
and initiatives from all the groups across the Public Works Department and 

                                                 
25 This is discussed at length in Section 3.1.3.  The UDO portion referenced is available in Appendix D. 
26 Fees for residential development are divided into two tiers.  The lower tier is for those residential units with less 
than 2,000 square feet of impervious surface; all other residences with more impervious areas are assigned to the 
second tier.  
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then works with its director to develop the overall budget request for the 
Public Works Department.  This budget then is sent to the City Manager’s 
Office and the City Council for further approvals. 
 
7.1.4 Tracking SWMP Plan Goals – The Public Works Department tracks goals, 
accomplishments, and performance in a work plan spreadsheet that already 
tracks many of the measurable goals that have been included in the SWMP 
Plan.  Objectives, performance goals, and specific work initiatives are 
established at the beginning of each fiscal year and entered into the work plan 
spreadsheet.  Individuals from each work group or division, typically managers 
and supervisors, are assigned reporting responsibility to update the statistics 
for their group in the work plan quarterly.  Some additional statistics are 
tracked monthly within divisions and work groups.   
 
Working under the Assistant Stormwater Manager, the Water Quality Manager 
is responsible for reviewing quarterly performance and progress reports from 
other departments.  The Water Quality Manager also tracks progress of 
measurable goals, compiles data for annual reports, and compiles data 
received from other divisions within the Public Works.   
 
To facilitate communication, management, and regulatory compliance, the 
City’s Department of Audit Services has worked with the City’s Department of 
Technology Solutions to develop and implement software to track permits, 
licenses, and other renewal items.  The “OnBase WorkView Renewal Item 
Tracking System” serves as both a document management system and an 
electronic reminder system that will facilitate City-wide tracking of deadlines 
and submissions.   The software will be used to track data submissions and 
reports from other departments to the Stormwater Services Division. It will 
also be used to track reports and submissions required of the five industrial 
sites operated by the City.  The Stormwater Manager, Assistant Stormwater 
Manager, and Water Quality Manager will coordinate with the Assistant to the 
Director to enhance reporting across the Public Works Department. 
 
 
7.2 Public Education and Outreach on Storm Water Impacts 
The City of Durham has been conducting a Public Education and Outreach 
Program for more than a decade.  The program works to increase awareness 
by educating the public and specific target audiences about the impacts of 
their behaviors on water quality.  Efforts to change awareness are 
accompanied by information about actions that members of the public can 
take to reduce pollutants entering receiving waters.  The program uses many 
tools and approaches to reach a variety of audiences.   
 
The target pollutants, their sources, and target audiences of public education 
and outreach efforts are further described below.  Further information about 
how these were chosen is available in Appendix J.  
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7.2.1 Target Pollutants - Target pollutants for stormwater education include: 
fecal coliform bacteria, nitrogen, phosphorus, low DO, turbidity, BOD, 
hydrocarbons/PAHs, thermal pollution, and hydrologic modification. These 
pollutants and their sources will be addressed through education and outreach 
to the target audiences listed below.  Zinc and copper appear to be associated 
with a limited number of industrial sites and will be addressed through city 
industrial monitoring and inspection together with state permitting. 
 
7.2.2 Target Pollutant Sources – Target pollutant sources include: 
 

7.2.2.1 Illicit Discharges – Illicit discharges both generally and specifically 
including improper cleaning, improper storage, and improper disposal of 
pollutants;  
 
7.2.2.2 Sewage – Sewage from private and public components of the gravity 
sewer collection system that may include overflows and blockages caused 
by food wastes and cooking grease from problem restaurants and from 
residents of the City; 
 
7.2.2.3 Vehicle Maintenance - Petroleum products and automotive fluids 
from owner-maintenance of vehicles and from automotive service facilities; 
 
7.2.2.4 Construction Sites – Sediment and/or erosion from construction 
sites; 
 
7.2.2.5 Landscape Maintenance and Lawn Care – Landscape maintenance 
and lawn care including use of herbicides, insecticides and other pesticides 
along with improper yard waste disposal; and 
 
7.2.2.6 Atmospheric Deposition – SPARROW Modeling by USGS suggests 
that atmospheric deposition is the largest single source of nitrogen 
impairment in the Neuse, Tar-Pam and Cape Fear River Basins, and is 
particularly significant in the Raleigh-Durham-Chapel Hill area27.  This 
finding is consistent with work by Howarth.  Broad efforts to improve air 
quality and reduce emissions of greenhouse gasses will have water quality 
benefits.  

 
7.2.3 Target Audiences – Based on the identified target pollutants and 
their sources, the target audience of this program are:  
 

7.2.3.1 General Public – The general public may be educated to recognize 
and report illicit discharges.  The general public has been selected because 

                                                 
27 McMahon, et. al, 2002, Map figures on page 20 show impact of atmospheric deposition of total nitrogen. 

H-467



 

64  
 

of the widespread impacts of routine human activities and the general lack 
of awareness of the impacts of stormwater runoff. 

 
7.2.3.2 Homeowners - Desired behaviors (or behavior changes) from 
educating this audience include activities involving lawn maintenance 
and stormwater runoff. 
 

7.2.3.2.1 Lawn Maintenance –Desired lawn maintenance behaviors 
include having soil tested before applying fertilizers, reading 
instructions on any chemicals (including fertilizers, pesticides, and 
herbicides) before applying them to a lawn or garden, not 
applying lawn chemicals before it rains, minimizing fertilizer 
usage (especially “weed-and-feed” fertilizer), using slow-release 
organic forms of nitrogen fertilizer, using a composting 
lawnmower that can help reduce fertilizer usage, using integrated 
pest management rather than broad spectrum pesticides on a 
regular basis, and keeping leaves and grass clippings out of the 
street gutter by properly disposing of or composting them.  It also 
includes items such as having lawns aerated, encouraging 
practices that help establish deep root systems for lawns, and 
putting rain gardens (all of which will help encourage water 
infiltration).   
 
In addition, homeowners that live next to a stream will be 
encouraged to not mow stream banks.  We also would like them 
to establish vegetative buffers and plant trees along stream edges 
that will provide shade, help anchor soil in stream banks, filter 
nutrients from shallow groundwater, and provide a source of leaf 
packs that will help keep the food chain stabilized in the river or 
stream.  

  
7.2.3.2.2 Rooftop Runoff – We would like to encourage 
homeowners to disconnect rooftop drains from the MS4 by 
directing them to lawns (which might include rain gardens) or 
connecting them to larger rain barrels or cisterns.  In addition, 
homeowners could regularly clean organic debris from their 
gutters (this helps keep bacteria and organic matter from entering 
our streams).  Homeowners can also plant trees that will shade 
driveways and other paved surfaces that can lead to hot water 
flashes with a rain event.    

 
7.2.3.2.3 Other Activities – Homeowners should dispose of grease 
properly to keep it from entering and clogging the sanitary sewer 
system, properly dispose of household hazardous waste, keep lids 
on garbage bins tightly closed to keep out animals, wind, and rain 
that could cause litter or “garbage juice.” 
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7.2.3.3 Vehicle Owners – Vehicle owners will be encouraged to 
properly dispose of any wastes from home maintenance, regularly 
maintain vehicles so that they don’t leak fluids, and to wash their 
vehicles in such a manner that the run-off doesn’t enter storm 
drains. 

 
7.2.3.4 Pet Owners – Should pick up after, and properly dispose of, 
their pet’s wastes. 

 
7.2.3.5 Businesses – Target business sectors will include:  

 
7.2.3.5.1 Automotive Maintenance Facilities – With this group 
we want to advance the proper usage, storage, and disposal of 
automotive fluids and other wastes such as tires.  We will also 
educate this group about their responsibilities regarding spill 
cleanups and notification of the correct officials. 
 
7.2.3.5.2 Rental Property Owners and Managers – We hope to 
leverage this group to educate their tenants through 
information distribution. In addition, we will educate property 
owners and managers about their responsibilities for repairing 
and maintaining sewer service lines and remediating sewage 
discharges.  
 
7.2.3.5.3 Landscape Professionals – This group can be 
educated about proper choice and application of lawn 
chemicals such as pesticides, herbicides, and fertilizers.  This 
group would also be an ideal way to help encourage proper 
vegetative buffers and stream bank maintenance. 
 
7.2.3.5.4 Restaurants – Restaurant employees will be educated 
about proper grease disposal and other equipment cleaning 
procedures.     

 
7.2.3.6 Students/Young People - Some long-held practices, activities 
and behaviors have been shown to contribute to water quality 
degradation.  Younger people are less resistant to changing their 
behavior and can help initiate such changes in the rest of society. 

 
Not all of the audiences identified above will be addressed each year.  
However, each audience will be addressed at least once during the permit 
period.  Furthermore, Stormwater Services intends to be reactive to new 
information and to regulatory programs (including state rules, TMDLs, and 
NSW management plan requirements) and will review existing programs and 
initiate new outreach activities as they are needed.  The following Sections 
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explain the BMPs that will be implemented to meet these requirements, the 
audience and pollution sources that will be targeted, outreach strategy, and 
measures of success. 
 
In addition to its own efforts, the City has been an active participant in 
the Clean Water Educational Partnership (CWEP).  The City participates in 
the selection of target pollutants, sources, and audiences for CWEP 
efforts, but it has less control over those efforts.   
 
7.2.3 BMPs Summary – Table 7.1 identifies the BMPs and the measurable 
goals associated with each that the City will implement to fulfill its public 
education and outreach requirements.   

 
The semi-annual Waterways newsletter, articles in City newsletters, newspaper 
articles, and brochures use print to disseminate information on specific 
pollutants, behaviors that help eliminate pollutants, and general stormwater 
issues.  The website uses electronic means to provide a variety of information 
both to specific target audiences as well as to the general public.  The media 
campaign is designed for a wider audience using more general messages 
aimed at pollution prevention measures and increased volunteer participation.    
 
Workshops and presentations focus on a relatively small audience but are an 
effective tool for addressing specific topics including targeted pollution 
sources.  Workshops are also effective at gaining volunteer participation.  The 
business outreach program targets specific audiences and selected pollution 
sources that are of primary concern in Durham.   
 
Table 7-1: BMP Summary Table for the Public Education and Outreach Program28 

 

BMP Measurable Goals Frequency 
Responsible 

Position 
Develop a list 
of (a) Target 
Pollutants and  
(b) Target 
Audiences 
 

Target pollutants and audiences are 
discussed in Sections 7.2.1 and 7.2.2 
of this SWMP Plan. 

completed 
Water 

Quality 
Manager 

                                                 
28 The letters in the left hand column of this table reference the associated table of BMPS for Public Outreach in the 
City’s NPDES Permit NCS000249.  This table starts on page 3 of the permit. 
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Table 7-1: BMP Summary Table for the Public Education and Outreach Program28 
 

BMP Measurable Goals Frequency 
Responsible 

Position 

(c) 
Informational 
Website 

The City promotes and maintains the 
Stormwater Services Website: 
www.durhamnc.gov/stormwater. 
This contains biannual newsletters; 
annual reports to citizens on water 
quality; information about pollution 
prevention; BMP maintenance, 
stormwater technology, and practices; 
and inform about how to contact staff.  
 

ongoing 
Pollution 

Prevention 
Coordinator 

The City also financially supports, 
contributes material to, and promotes 
the Clean Water Education Partnership 
website www.NCcleanwater.org 

ongoing 
Public 

Education 
Coordinator 

(d) Develop 
and 
Distribute 
Public 
Education 
Materials  

Acquire or develop and distribute 
public education materials to identified 
target groups. 

ongoing 
Pollution 

Prevention 
Coordinator 

Develop and distribute information to 
target business sectors. 

one sector 
target each 

year 

Pollution 
Prevention 

Coordinator 
Educate homeowners about target 
pollutants and stormwater issues 
(through Waterways and Citizens 
Newsletters). 

2 issues 
per year 

Public 
Education 

Coordinator 

(e) Media 
Campaign 

Document campaign reach and 
frequency for each type of media like 
radio and TV (including those elements 
implemented locally or through a 
cooperative agreement). 

year 1, 2, 3 
& 5 

Public 
Education 

Coordinator 

(f) Promote 
and Maintain 
Hotline/Help 
line 

Promote stormwater hotline – see 
giveaways, newsletters, etc.  

periodically 
each year 

Public 
Education 

Coordinator 

Maintain a stormwater pollution 
reporting hotline (see Section 7.4 
IDDE).   

Ongoing 
Water 

Quality 
Manager 

(g) Implement 
Public 
Education and 
Outreach 
Program:   
Group One 

Develop utility bill inserts about 
stormwater issues. (e.g. Waterways 
and Citizens Newsletters) 

2 
newsletters 

per year 

Public 
Education 

Coordinator 
In addition, the City will complete 
outreach  through one or more of the 
following activities each year (the type 

2 articles 
in City 

newsletters 

Public 
Education 

Coordinator 
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Table 7-1: BMP Summary Table for the Public Education and Outreach Program28 
 

BMP Measurable Goals Frequency 
Responsible 

Position 
will depend upon the target audience): 
Articles or advertisements in local 
newspapers; targeted mailing; kiosks 
and  signage; and displays at point-
of-sale. 

targeted 
mailing to 

one 
business 

sector per 
year 

Industrial 
Inspector 

and Pollution 
Prevention 

Coordinator 

(g) Implement 
Public 
Education and 
Outreach 
Program:   
Group Two 

Participate in community events and 
festivals through a table-top display. 

six events 
per year Public 

Education 
Coordinator 

Maintain a speaker’s bureau that gives 
presentations to civic organizations, 
business and neighborhood groups. 

five 
presentations 

per year 

Organize stream cleanups (Earth Day 
in spring, Big Sweep in fall; adopt-a-
stream program) 
 

two times 
per year 

Public 
Education 

Coordinator; 
WQ staff 

(g)Implement 
Public 
Education and 
Outreach 
Program:   
Group Three 

Provides press releases to promote 
news coverage of pollution and 
stormwater issues; creates 
informational ads or articles for local 
newspapers.  Frequency is for 
combination of press releases, ads, 
and articles 

ongoing; 
three per 

year 

Public 
Education 

Coordinator 

Provides outreach through 
informational workshops. 2 per year 

Public 
Education 

Coordinator 

Outreach to classrooms and school 
groups. City will report number of 
presentations and total number of 
students present 

25 per year 

Distribute promotional giveaways and 
specialty items including pens, rubber 
ducks, rain gauges, etc. with the 
Hotline number printed on them. 

six events 
per year 

Public 
Education 

Coordinator 

(h) Provide 
Public 
Education 

Inform public employees, businesses, 
and the general public of hazards 
associated with illegal discharges and 
improper disposal of waste. 

provided  
in items  
(a) - (g) 
above 

Public 
Education 

Coordinator/ 
Pollution 

Prevention 
Coordinator 

 
 
 
The City has split the position of Public Education Coordinator into two half-
time FTE positions: Pollution Prevention Coordinator and Public Education 
Coordinator.  The Pollution Prevention Coordinator will target selected 
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businesses and City employees. The Public Education Coordinator work will 
target city residential issues related to home and yard maintenance, DIY 
vehicle maintenance, etc. through various media. 
 
Experience has shown that a variety of public outreach methods are required 
to reach the various audiences involved.  The following sections provide more 
detailed information about some of the public education and outreach efforts 
of Stormwater Services than is provided in the summaries in Table 7-1. 
 

7.2.3.1 Informational Website - The City maintains an extensive website29 
that it continues to develop.  In addition, the City has been funding and 
actively supporting development of the Clean Water Education Partnership 
website30 that provides additional information on pollution prevention 
practices.   
 
The City website has pages devoted to announcements, BMP maintenance, 
BMP design/plan review, drainage problems, flooding, floodplain 
information, utility fee information, water quality, and watershed master 
planning projects such as the current project for Ellerbe Creek.  Information 
on how to contact key staff in designated areas is also available. 
Further, there is a web page devoted to stormwater education that provides 
information on Project WET workshops for educators, adopt-a-stream 
programs, pollution prevention for individuals and businesses.  The 
Waterways newsletter is also posted twice a year on this site.  A page 
devoted to stormwater water quality provides access to the annual ‘State of 
Our Streams’ report to citizens and also provides information on various 
ways to report pollution.   
 
During the permit term, the City expects to add slide shows or very short 
videos to provide supplemental education messages regarding pollution 
reporting and pollution prevention. 

 
 

7.2.3.2 Printed Brochures, Newsletters, and Guidance Documents – The 
City will use printed materials such as the “Clean Water Guide for 
Homeowners” to reach audiences associated with target specific pollution 
sources.  Specific audiences include the general public and subgroups of 
the general public such as homeowners, those who complete their own 
vehicle maintenance, and pet owners.  Materials will also target commercial 
activities including yard maintenance companies, rental property managers, 
automotive service facilities, mobile washers, and restaurants.  A guidance 
document has been prepared for homeowners’ associations, pond 

                                                 
29 Available online at: www.durhamnc.gov/stormwater. 
30 Available online at: www.NCcleanwater.org. 
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management companies, and others who own or maintain structural 
stormwater treatment practices (BMPs).   
 
Brochures will be distributed at public events and during responses to 
citizen requests for investigations. Brochures will also be developed to 
increase public involvement as described further below.  A biannual 
newsletter will be used to provide information concerning program 
activities and specific measures for protecting water quality.  The 
newsletter will be distributed by mail in utility bills that reach nearly every 
household in the City.   
 
Primary distribution of materials targeting commercial groups will be either 
at a trade group meeting or by targeted mailing.  Each group will be 
targeted at least once during the remainder of the permit. If a target 
audience continues to create stormwater issues, a second round of 
outreach may be completed.  Besides mailings, the City also has 
information available on its website and information videos available for 
loan on industrial pollution prevention.   
 
Many handouts the City has developed are in English and Spanish.  The City 
has also developed a Spanish translation of its Stormwater Pollution 
Ordinance to facilitate communication about its requirements.  The City has 
funded bilingual information needs and plans to continue to do so. 

 
7.2.3.3 Media Campaign – The City has used several strategies for media 
campaigns.  The City itself has funded local radio and TV public service 
announcements to reach specific target audiences.  The City also works 
with media outlets to advertise community events. 
 
The City has also participated in (and was a founding member of) the Clean 
Water Education Partnership (CWEP).  CWEP is a consortium of local 
governments and state agencies that develop and fund an annual mass 
media public education campaign.  The initial CWEP media campaign was 
based on the City recommendation to use or adapt video and printed 
materials developed in Puget Sound public service announcements.  
Campaigns have since evolved; now an awareness ad is paired with an ad 
that promotes changes in behavior in the selected target audience.  The 
City will continue to conduct media outreach as indicated in the table 
above.  It may elect to do so through participation in CWEP’s annual media 
campaign that uses both television and radio spots to reach a wide 
audience.  After the behavior and target audience have been selected, 
appropriate media outlets will be selected, with the mix of radio and 
television varying. It is expected that statistics from the spring and summer 
campaigns would be available from CWEP in time to include in annual 
reports.  The number of spots and the number of impressions will be 
reported. 
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7.2.3.4 Hotline/Helpline – The City has been maintaining a pollution 
reporting hotline (560-SWIM) since 1998 (this is discussed further in 
Section 7.4, IDDE).  The City regularly promotes the hotline in articles, 
newsletters, and on giveaways as described in following sections.  

 
7.2.3.5 Additional Outreach – In addition to work accomplished through 
CWEP, the City will use many programs of its own to communicate with the 
general public.  Examples of this include “Info Corner” ads in local papers, 
twice annual “Waterways” newsletter utility bill inserts, and short articles 
and messages in other newsletters.  City staff provides press releases to 
promote news coverage of pollution and stormwater issues.   The City will 
also occasionally pay for informational ads in local newspapers if they 
become necessary.   
 
At local festivals, trade shows, health fairs, etc. the City staff will use a 
commercial exhibitor table-top display to educate the public about water 
pollution, stormwater runoff, and the City’s Stormwater Services Division.  
Examples of such events include Earth Day Festival, IBM Earth Day, and 
Centerfest, and Latino Fest.  As a member of the Upper Neuse River Basin 
Association, the city provides educational materials and support to help 
staff the UNRBA booth at the Eno Festival.  Such community events are also 
used to distribute targeted message brochures, promotional giveaways 
promoting the hotline, or other messages.   
   
A Speakers Bureau makes presentations to clubs, churches, colleges, 
homeowners associations, scout groups, and other civic groups as 
requested.  The City will also conduct workshops and classroom outreach 
annually.  Examples of this include working with Project WET to train 
educators to better leverage existing resources.  At community events the 
City will track statistics about the exposure of the general public to 
stormwater information and include these statistics in the annual reports.   
 
During the term of the permit the City may undertake supplemental 
activities such as participating in school science fairs and field days, or 
using the City’s cable channel to display messages, play informational 
videos, highlight projects and the work of the Stormwater Services, provide 
information about water quality in Durham’s waters, or explain how 
citizens can make a difference.  Frequency statistics from such activities 
would also be included in annual reports as they were available.  
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7.3 Public Involvement and Participation 
At the City’s request, the Durham Environmental Affairs Board has solicited 
membership and participation in a Citizen Advisory Committee to review the 
SWMP Plan and to provide citizen input on future development of the City’s 
stormwater programs.  The City will continue active engagement of citizens in 
stream cleanups, Adopt-A-Stream, Adopt-A-Street and other participatory 
programs. It will also continue to seek ways of engaging residents in reporting 
pollution problems. 
 
Table 7.2 contains a summary of the BMPs used to involve citizens in the 
stormwater management process and involve them in protecting our local 
water quality. 
 
 
Table 7-2: BMP Summary Table for the Public Involvement & Participation Program31

 

BMP Measurable Goals Frequency 
Responsible 

Position 

(a) Administer 
a Public 
Involvement 
Program 

Develop and implement a Public 
Involvement Program, as presented in 
(b) through (e) below. 

development 
completed; 
implement–
ation is  
ongoing 

Water Quality 
Manager/ 
Public 
Education 
Coordinator 

(b) Allow the 
Public an 
Opportunity 
to Comment 
on the SWMP 

The draft SWMP has been distributed 
to interested citizens via the 
Stormwater Citizens Participation 
Group (CPG). 

completed 

Water 
Quality 

Manager 

Three meetings of the CPG have been 
held to review the draft SWMP and 
receive comments. 

completed 

The City will continue to work with the 
CPG to review future revisions and 
additions to the SWMP and/or Water 
Quality Recovery Programs. 

as needed 

The final SWMP and annual reports will 
be posted on the City’s website. annually 

Pollution 
Prevention 

Coordinator 

(c) Organize a 
Volunteer 
Community 
Involvement 
Program  

Organize/sponsor volunteer stream 
cleanup campaigns that promote 
citizen participation such as Earth Day 
cleanups and Big Sweep cleanups. 

2 major 
events per 

year Public 
Education 

Coordinator Work with citizens to label storm 
drains. 

ongoing 

Sponsor an adopt-a-stream program. ongoing 

                                                 
31 The letters in the left hand column of this table reference the associated table of BMPS for Public Involvement and 
Participation in the City’s NPDES Permit NCS000249.  This table starts on page 5 of the permit. 
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Table 7-2: BMP Summary Table for the Public Involvement & Participation Program31

 

BMP Measurable Goals Frequency Responsible 
Position 

Sponsor an adopt-a-street program. ongoing 

Executive 
Director, 

KDB; Public 
Education 

Coordinator 

(d) Establish a 
Mechanism 
for Public 
Involvement 

The Environmental Affairs Board (EAB) 
has established the Stormwater 
Citizens Participation Group (CPG) to 
serve as the primary mechanism for 
citizen and stakeholder input; varied 
City & County staff also attend EAB 
meetings to provide input on 
stormwater issues and the stormwater 
program. 

ongoing 
Assistant 

Stormwater 
Manager 

(e) Maintain a 
Hotline 

The City will continue to maintain a 
stormwater pollution reporting hotline 
per Section 7.4, IDDE; the hotline will 
be promoted as indicated in Table 7-
1(f) & Section 7.2. 

ongoing 
Water 

Quality 
Manager 

 
The City/County Environmental Affairs Board (EAB) was asked to assist with 
providing public input.  The EAB decided to form a sub-committee of 
interested citizens, the Citizen’s Participation Group (CPG).  After an initial 
introductory meeting, the CPG meet several times to consider and comment 
on the SWMP.  Citizens were interested in the ordinance needed for new 
development; for which a separate set of meetings was planned.  The CPG will 
be expected to provide input on the Water Quality Recovery Plans.    
 
The City sponsors volunteer stream cleanups as part of annual spring Earth 
Day Festival, and Fall Big Sweep campaigns. 
 
Volunteer community Adopt-A-Street programs are organized by Keep 
Durham Beautiful (KDB), an independent nonprofit organization.  Operational 
support for KDB is provided by the City of Durham and Durham County.  KDB 
is housed in the City of Durham’s General Services Department.  KDB supports 
Adopt-A-Street and other litter clean-ups across the community.  It also 
supports beautification projects and events and education for both community 
and school children (currently K-3).  KDB provides information to the Public 
Education Coordinator for reporting in annual reports. 
 
In addition to the above, the City operates a green business recognition 
program called EnviroStars that recognizes efforts in solid wastes/recycling, 
water conservation, stormwater pollution prevention and other areas.  This 
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program is undergoing revision.  The revised program will be added to the 
City’s SWMP.  
 
 
 
7.4 Illicit Discharge Detection and Elimination 
 
Durham is an historic community with development dating all the way back to 
the 1800s.  The National Urban Runoff Program clearly shows much poorer 
water quality being associated with areas of older development for any given 
land use.  Construction built before World War II was generally not subject to 
building codes, was not inspected, and, in some cases, construction used 
materials that would not be allowed today.  Weathering, settling, and wear-
and-tear have gradually resulted in aging infrastructure throughout the 
country.  According to the EPA (1993), for many pollutants, stormwater 
contributes a small portion of the total mass discharged from a storm drain 
system.  The City has found many illicit discharges in the parts of the City that 
have older infrastructure.  An effective IDDE program is therefore essential to 
the success of the SWMP. 
 
The City began developing and implementing its IDDE program in 1994.  Since 
then it has continued to refine its implementation by using multiple strategies, 
indicators, and techniques that have proven successful over time (as discussed 
in Section 3.1.3).  This program has been developed to meet the following 
objectives: 
 

 Detect and eliminate illicit discharges, including preventable spills and 
illegal dumping to the Permittee's MS4; 

 Address significant contributors of pollutants to the MS4;  
 Implement appropriate enforcement procedures and actions; 
 Develop a map showing the permittee's major MS4 outfalls to state 

waters receiving discharges; and 
 Inform employees, businesses, and the general public of hazards 

associated with illegal discharges and improper disposal of waste. 
 
The City will continue to maintain and develop the IDDE program discussed in 
Section 3.1.1.5 and detailed below.  The IDDE program will focus on 
identifying significant contributors of nitrogen, fecal coliform bacteria, and 
other target pollutants.  The City will revise its program as cost-effective new 
tools become available and as information is gathered through water quality 
monitoring.  The table below summarizes the BMPs to be implemented.  Text 
sections that follow the table provide additional discussion of the BMPs 
intended to meet this requirement. 
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Table 7-3:  BMP Summary Table for the IDDE Program32

BMP  Measurable Goals Frequency 
Responsible 

Position 
(a) Develop 
and 
Implement an 
IDDE Program 

Develop and implement an IDDE 
program including provisions for 
program assessment and 
evaluation. 

development 
completed; 

implementation 
ongoing 

Water Quality 
Manager 

(b) Maintain 
Appropriate 
Legal 
Authorities 

Review experience with 
enforcement of Stormwater 
Pollution Control Ordinance and 
evaluate need for minor 
adjustments. 

annually Water Quality 
Manager 

(c) Maintain a 
Storm  
Water System  
Inventory  
 

Continue to maintain and update 
map and inventory data of 
drainage system components 
(including receiving streams and 
major outfalls) utilizing a GIS 
database. 

ongoing CADD/GIS 
Administrator

Document procedures used to 
identify, locate, and update GIS 
drainage system maps in areas of 
new development. 

3rd year of 
permit 

CADD/GIS 
Administrator

Identify and map additional 
smaller outfalls during dry weather 
screening.  

ongoing 
activity 

Water Quality 
Specialist 

(d) Develop an 
Inventory of 
Major Outfalls 
that Discharge 
to Waters of 
the State 

Replace existing maps of major 
outfalls by modifying GIS maps to 
identify major outfalls. 

ongoing 
activity 

Water Quality 
Specialist 

Maintain inventory of major 
outfalls including attribute 
information on location, 
identification number, size and 
type of structure, apparent 
condition of structure, and dry-
weather flow   

  

For each major outfall include 
attribute information indicating 
the SIC code or description best 
reflecting principal products or 
services: 
 for those commercial or 

industrial facilities identified as 
an illicit discharge under the 
IDDE Program; and 

ongoing 
activity 

 

Water Quality 
Specialist 

 

                                                 
32 The letters in the left hand column of this table reference the associated table of BMPS for the IDDE Program in the 
City’s NPDES Permit NCS000249.  This table starts on page 6 of the permit. 
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Table 7-3:  BMP Summary Table for the IDDE Program32

BMP  Measurable Goals Frequency 
Responsible 

Position 

 for each industrial facility, and 
each commercial facility with an 
industrial activity permitted to 
discharge stormwater 

ongoing 
activity 

Industrial 
inspector 
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Table 7-3:  BMP Summary Table for the IDDE Program 

BMP  Measurable Goals Frequency 
Responsible 

Position 

(e) 
Inspection/ 
Detection 
Program to 
Detect Dry 
Weather 
Flows at MS4 
Outfalls in 
Targeted 
Areas 
 

Update and document procedures 
for evaluating dry weather flows 
and for tracing the sources of 
illicit discharges.  

ongoing 
activity 

Water Quality 
Specialist 

Inspect major outfalls routinely 
and record: GPS location; size and 
condition of structure; and need 
for maintenance. Test any dry-
weather flows for evidence of 
contamination; track and identify 
sources of contamination.  (Areas 
shall be targeted for inspection 
based on stream monitoring 
results and watershed planning 
activities.) 

Review data from water quality 
monitoring to target IDDE outfall 
screening.  

annually 
Water Quality

Manager 

Eliminate illicit discharges 
identified in outfall screening 
through education and 
enforcement proceedings that 
remove the pollutants source(s) or 
report it to the State to be 
properly permitted (as 
appropriate).  Continue 
administration of the Storm Water 
Pollution Control Ordinance. 

ongoing 
 Water 
Quality 

Manager 

(f) 
Training of 
Municipal 
Employees 
Involved in 
IDDE 

Conduct training for municipal 
staff involved with detecting and 
reporting illicit discharges.  
Training will cover IDDE 
procedures, instrument 
calibration, safety, GPS usage, and 
source tracking. It will also include 
mentoring, shadowing, review of 
guidance manuals, and review of 
City procedures. 

ongoing 
Water Quality 

Specialist 
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Table 7-3:  BMP Summary Table for the IDDE Program 

BMP  Measurable Goals Frequency 
Responsible 

Position 

(h) 
Maintain 
Public 
Reporting 
Mechanisms 

Continue to maintain pollution 
reporting hotline (560-SWIM) and 
other means for public reporting 
of illicit discharges.  Average 
response time shall be less than 
1.5 working days.  Continue to 
refine procedures as needed. 

ongoing 
Water Quality 

Specialist 

Regularly publicize mechanisms 
for the public to report illicit 
discharges as discussed in Section 
7.2. 

ongoing 
Public 

Education 
Coordinator 

(i) Establish 
Procedures 
to 
Identify and 
Eliminate 
Failed Septic 
System and 
Sanitary 
Sewer 
Overflows 

Procedures are in place to identify 
and report failed septic systems 
located within the City to Durham 
County Department of 
Environmental Health. These 
procedures are reviewed annually. 

ongoing 
Water Quality

Manager 

Procedures are in place to identify 
and report sanitary sewer 
overflows and sewer leaks to the 
systems operators; annually 
coordinate with Durham City Water 
Management and Durham County 
Engineering to review. 

ongoing 
Water Quality

Manager 

Conduct 
Assessment 
& Evaluation 
of IDDE 
Program 

Review status of ongoing 
investigations and identify 
resources to complete 
enforcement cases; evaluate 
response time and timeliness of 
NOVs.  

monthly 
Water Quality 

Specialist 

Conduct annual program 
assessment and evaluation 
including illicit discharges by 
watershed and breakdown of 
investigations by how they were 
initiated (e.g. call to hotline, 
inspection by staff). 

annually Water Quality 
Manager 

Review water quality data and 
enforcement history to determine 
target area(s) for the coming year. 

annually 
Water Quality 

Manager 
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7.4.1 Illicit Discharge Detection and Elimination - The City will continue to 
investigate means of identifying, locating, and characterizing illicit discharges 
to improve control and elimination.  Strategies, indicators, and techniques the 
City will use are summarized below. 
 

7.4.1.1 Procedures for Locating Priority Areas - Techniques used to 
identify priority areas with a higher potential for illicit connections and 
discharges include: stormwater system inspection and dry weather 
screening (discussed in Section 3.1.1.5); water quality monitoring 
(discussed in Section 3.1.1); tracking fecal coliform bacteria sources 
(discussed in Section 3.1.1.7.4); inspecting industrial and commercial 
facilities, focusing on facilities with the highest potential for illicit 
connections and discharges (discussed in Sections 7.7 and 7.8); public 
education, outreach and involvement (discussed in Sections 7.2 and 7.3); 
and GIS mapping of land uses, water quality index, sanitary sewer systems, 
and MS4 (discussed in Sections 7.1.2.1.3).     
 
7.4.1.2 Procedures for Inspecting Outfalls and Screening Dry Weather 
Flows - Standard outfall inspection and screening activities will be 
performed.  Observation of odors, staining, discoloration, or unusual algal 
growth will be noted.  Any dry weather flows will be sampled and tested 
immediately to assess its potential of being an illicit discharge. Field 
monitoring equipment will be used as necessary to measure pH, 
conductivity, turbidity, temperature, and dissolved oxygen levels.  Field 
analytical screening tests will be used to evaluate the presence of 
ammonia, chlorine, and potassium.  Additional field screening tests for 
other parameters will be performed when necessary to evaluate other 
contaminants.   
 
7.4.1.3 Procedures for Tracing the Source of an Illicit Discharge - When 
a dry weather flow is found staff analyze it for contamination.  If screening 
criteria are exceeded, indicating a high potential of an illicit discharge, staff 
will stop and immediately trace the flow until its source(s) are located.  
Outfall screeners will use mapping GPS units and/or pen tablet PC 
computers to locate outfalls, view surface topography, and subsurface 
piping systems.  Staff members have been trained to use multiple 
strategies for tracing the source of pollutants including tracing upstream, 
moving midway up the system (bisection) to access, or moving directly to 
likely source areas.  Data will be entered in a database and post-processing 
will apply additional weight-of-evidence criteria to results; outfalls 
exceeding weight-of-evidence will be revisited for re-sampling and source 
tracing.  
 
7.4.1.4 Procedures for Removing the Source of the Illicit Discharge - 
Once the source of a pollutant is detected, evidence will be collected.  Then 
enforcement procedures under Durham’s Storm Water Pollution Control 
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Ordinance will be followed. Typically a Notice of Violation (NOV) will be 
issued as soon as the responsible party has been determined.  The NOV 
will require immediate discontinuation of the discharge and remediated of 
impacts.  Follow up inspections and other activities will be conducted to 
ensure compliance. All activities will be documented on an investigation 
reporting form and maintained in the City’s Investigations database.  

 
7.4.2 Storm Water System Inventory – SWS has identified and mapped the 
inlets and outlets of the City’s storm water system (all pipes 12 inches and 
larger) as well as receiving waters as a component of its original NPDES permit 
application.  Stormwater system inventory data and maps are currently 
maintained in a GIS database and will continue to be updated and maintained 
as part of the NPDES permit program. 
 
7.4.3 Regulatory Mechanism - The City rewrote its Stormwater Pollution 
Control Ordinance in 2006 to clarify prohibited discharges, require certain 
pollution prevention measures, and provide for escalated enforcement when 
necessary to achieve compliance.  The City’s Municipal Code was reorganized 
in 2008, and the ordinance is now found at Chapter 70, Article V, Sec 70-492 
through 70-542.  A copy of the ordinance is contained in Appendix B.  
Allowable and prohibited discharges are consistent with permit provisions in 
Part 1, 9(a) and 9(b) of the City’s permit.  The ordinance covers discharges to 
any part of the drainage system whether they are public or private.  The 
ordinance also requires businesses engaged in certain activities to implement 
pollution prevention practices to reduce the likelihood of spills and other 
pollution sources.   The ordinance includes right-of-entry procedures that 
provide for collection of evidence.  The ordinance has multiple options for 
escalated enforcement and provides adequate authority to control non-
stormwater discharges to the drainage system. 
 
7.4.4 Ordinance Administration and Enforcement - Detailed administration 
and enforcement procedures have been developed for the Storm Water 
Pollution Control Ordinance, including guidelines for issuing a notice of 
violation (NOV).  The City has developed and is continuing to refine a set of 
digital example files for NOVs that include commentary and guidance.  The 
ordinance provides that the accused may request an explanatory meeting to 
discuss the City’s evidence and to provide additional evidence, including 
mitigating or exculpatory information.  The City has also developed template 
letters for Notice of Proposed Civil Penalty (NPP) that provide a second 
opportunity for any responsible party to request an explanatory meeting and 
provide mitigating information prior to final imposition of penalty.  Appeals to 
the Ordinance may be heard in Superior Court.   
 
The City will update and revise its written enforcement procedures guidance 
based on the renumbering of City Code that occurred in 2008 and the 
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experience gained over the first three years of enforcement.  The City will 
continue to enforce this ordinance. 
 
7.4.1 Assessment and Evaluation of IDDE Program - Stream monitoring is 
used to guide IDDE efforts.  Once a year, an assessment of local water quality 
is used to determine whether changes in stream monitoring position, type, or 
frequency are warranted to better support the IDDE program.  Assessment is 
also used to consider whether changes are warranted in the pollution 
prevention provisions of the City’s Stormwater Pollution Control Ordinance 
(either to alleviate undue hardship or to include additional measures for target 
business). 
 
In addition, Stormwater Services (SWS) conducts monthly self-assessment of 
numerous performance indicators for the IDDE program.  On a quarterly basis 
SWS reports key performance statistics on workload, productivity, and 
outcomes (typically including efficiency and effectiveness) to Public Works and 
City management in the Department’s Work Plan. 
 
 
7.5 Construction Site Stormwater Runoff Control 
North Carolina has a well established program to address the impacts of 
construction site runoff that predates requirements in municipal stormwater 
permits.  As summarized in the City’s permit the objectives of controlling 
runoff from construction sites are to: 
 

 Reduce pollutants in stormwater runoff from construction activities 
disturbing one or more acres of land surface and those activities less 
than one acre that are part of a larger common plan of development. 

 Provide procedures for public input, sanctions to ensure compliance, 
requirements for construction site operators to implement appropriate 
erosion and sediment control practices, reviews of site plans that 
incorporate consideration of potential water quality impacts, and 
provides procedures for site inspection and enforcement of control 
measures. 

 
As indicated in the City’s permit, construction site runoff within the City of 
Durham is regulated primarily by three other entities: Durham County Erosion 
and Sediment Control Program (which handles construction projects by 
entities that do not have the power of eminent domain such as private projects 
- most types of construction), North Carolina Department of Transportation 
(which handles state road projects), and the North Carolina Division of Land 
Quality (which handles projects by entities with eminent domain authority or 
that are publicly funded). 
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For all three of these entities, an erosion control plan is required for sites that 
disturb more than one acre under the North Carolina Erosion Control Law.  As 
discussed in Section 3.1.3 and 3.1.4 above, projects under jurisdiction of the 
Durham County Erosion and Sediment Control Program are subject to more 
stringent requirements in the City-County UDO. 
 
7.5.1 Durham County Erosion and Sediment Control Program - The City of 
Durham relies on the Durham County Erosion and Sediment Control Program 
to enforce sediment and erosion measures for privately funded construction 
projects.  The County program is delegated, reviewed, and authorized by the 
North Carolina Division of Land Quality.  It effectively meets the requirements 
of the Construction Site Runoff Controls by permitting and controlling 
development activities disturbing one or more acres of land surface and those 
activities less than one acre that are part of a larger common plan of 
development.  Permits and plans may also be required for any other land-
disturbing activity when off-site damage is occurring or if the potential for 
significant off-site damage exists.  Additionally, a plan and permit may be 
required when the applicant (or a parent, subsidiary, or other affiliate of the 
applicant) has previously conducted land-disturbing activity without a 
required permit or has engaged in the other activities enumerated in Section 
3.8.7 of the UDO.    
 
The County program implements provisions of a Unified Development 
Ordinance (UDO) adopted by both the City of Durham and the County of 
Durham; the Erosion and Sedimentation Control requirements are in Section 
3.8 of the UDO (available in Appendix D).  As provided in Section 3.8.1 of the 
UDO, the ordinance is enforced by the Durham County Sedimentation and 
Erosion Control Officer throughout Durham County, including within the City 
of Durham.  (The exception is certain practices that are not subject to local 
approvals under state law. For example: mining, forestry, agriculture, 
government funded development projects, projects by entities with eminent 
domain authority.)  This program includes procedures for public input, 
sanctions to ensure compliance, requirements for construction site operators 
to implement appropriate erosion and sediment control practices, review of 
site plans that incorporate consideration of potential water quality impacts, 
and procedures for site inspection and enforcement of control measures. 
 
The private land development projects regulated by the Durham County 
Sedimentation and Erosion Control Program constitute the majority of 
construction projects in the City.  The program endeavors to inspect each 
project at least once per month (described in Appendix E).  The program 
includes staff training, workshops to train contractors, architects and 
engineers, and review of program elements to evaluate effectiveness and 
consider the need for modified requirements and procedures. The program 
recently increased fees, tightened requirements for temporary seeding 
following grading, and announced phasing requirements as outlined in the 
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state’s newly revised Sediment Control Design Manual. Design criteria for 
sediment basins now encourage the use of surface skimmers or baffles to 
improve the performance of sediment basins. 
 
The City and County will be evaluating improvements to the UDO erosion and 
sediment requirements.  A number of changes are under consideration 
including requiring (rather than encouraging) skimmers in sediment basins, 
reducing the disturbance threshold for when a plan is required, and reducing 
the length of time to stabilize disturbed land. 
 
7.5.2 North Carolina Department of Transportation - The City of Durham 
relies on the North Carolina Department of Transportation (NCDOT) to comply 
with sediment and erosion control requirements for state road construction 
projects within the City. The NCDOT effectively meets the requirements of the 
construction site controls by self-permitting, self-inspection, and controlling 
the impacts from land disturbing activities disturbing one or more acres and 
those activities of less than one acre that are part of a larger common plan of 
development. 
 
7.5.3 North Carolina Division of Land Quality - The NCDLQ effectively 
meets the sediment and erosion control requirements by permitting and 
controlling development activities disturbing one or more acres of land 
surface and those activities less than one acre that are part of a larger 
common plan of development within the City of Durham.  In addition to other 
reporting mechanisms, the Division continues to promote its “Stop Mud" 
hotline for reporting. 
 
The submission of a proposed Erosion and Sedimentation Control Plan to the 
Division of Land Resources or to a delegated local program is considered 
equivalent to submission of a Notice of Intent for coverage under the General 
Permit.  General permit coverage begins upon issuance of approval for the 
Sediment and Erosion Plan.  The Durham County Erosion and Sediment Control 
Program provides copies of the General Permit to applicants that have projects 
disturbing one acre or more.  Sites that disturb more than one acre are subject 
to provisions of the state’s general permit for construction activity 
(NCG010000) unless the project has obtained other NPDES stormwater permit 
coverage for construction activities.   
 
The above three entities have primary responsibility for plan review, 
permitting, and site inspection.  However, SWS conducts independent 
investigation of construction activity based on water quality monitoring, staff 
observations, and citizen complaints and concerns (the City continues to 
promote reporting to the City’s hotline for all water quality reporting).  The 
City will continue to investigate and selectively to conduct independent 
enforcement where a construction site discharges sediment to the MS4, causes 
water quality violations, or otherwise fails to comply with the provisions of 
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NCG010000 in a manner that significantly threatens water quality.  
Investigations will continue to be tracked in the City’s investigations database.  
Trends will continue to be reported in annual reports. 
 
 
7.6 Post-Construction Storm Water Management in New 
Development and Redevelopment  
Permit NCS000249 requires the City to develop, implement, and enforce a 
program of post-construction stormwater runoff controls for new 
development.  The objectives of the program include: 
 

 Managing stormwater runoff from new development/redevelopment that 
drains to the MS4 and disturbs an acre or more of land surface 
(including projects less than an acre that are part of a larger common 
plan of development or sale). 

 Providing a mechanism to require long-term operation and maintenance 
of BMPs. 

 Ensuring controls are in place to minimize water quality impacts. 
 

The permit recognizes limits on the City’s jurisdiction.  The City is not 
required to apply post-construction site runoff controls to entities that are 
exempt from permittee's jurisdiction, including entities exempted under 
N.C.C.S. 113A-5. 
 
As discussed in Section 3, the City of Durham has been implementing state 
programs that require and enforce post-construction management of storm 
water discharges from new development and redevelopment.  Water supply 
watershed protection requirements (discussed in Section 3.1.2) generally 
comply with, and in many areas exceed, the requirements of 15A NCAC 
2B.0215 and 2B.0216.  The City’s Neuse River Stormwater Ordinance 
(discussed in Section 3.1.6) complies with the Neuse River Basin Nutrient 
Sensitive Waters (NSW) Management Strategy, 15A NCAC 2B.0235.  As shown 
in Figure 7-5 below, these programs cover approximately 60% of the City.  
Although these programs cover a substantial portion of the post-construction 
requirements under the permit, some additional changes are needed to 
address all of the provisions in the permit.   
 
The foremost change is that requirements have not been in place in the area 
of the City shown in red shown in Figure 7-5.  In addition to extending 
requirements citywide, ordinance changes are needed to comply with permit 
requirements that low density development must use vegetated conveyance, 
and to address ordinance provisions regarding Nutrient Sensitive Waters.   
 
The permit also requires that where development or redevelopment drains to 
Nutrient Sensitive Waters (NSW) the City must implement measures to control 
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nutrients.  The City drains to three water bodies declared to be Nutrient 
Sensitive by the North Carolina Environmental Management Commission.  
Nitrogen has been found to be limiting in the Neuse River Basin, Falls of the 
Neuse Lake (also known as Falls Lake), and the Upper New Hope Arm of Jordan 
Lake.  The City is already implementing a local program and ordinance for the 
Neuse under state rules.  The local program protects riparian buffers, 
educates the public about fertilizers and other sources of nitrogen and 
phosphorous, and detects and removes illicit discharges that contribute 
nutrients.   
 
Rulemaking is nearly complete for Jordan Lake.  Stakeholder meetings to 
develop rules for Falls Lake are well underway.   
 
The City recognizes that potential implementation deadlines included in rule-
making may be several years away.  Interim controls are needed such that 
additional new development does not further increase nutrient load to these 
NSW water bodies.   
 
Ordinance Changes – After consultation with staff at the Division of Water Quality, the City 
has modified its post‐construction program in order to address the Phase 2 requirements for 
post‐construction stormwater treatment throughout the City, to address low density 
requirements, and to address NSW waters throughout the City.   
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Figure 7-5: City of Durham Post-Construction Stormwater Treatment 
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To address NSW requirements, the Neuse Basin’s 3.6 pound/acre/year nitrogen loading 
requirement will be applied to development everywhere in the City.  This loading limit is based 
on the mix of undeveloped forested and agricultural land that over time may be developed in 
the Neuse River Basin.  It is likely that within two years, more specific loading limits will be 
developed and applied based on the land mix in the other two basins.   
 
The new ordinance requires treatment to remove 85% TSS on development sites that are less 
than 24% impervious, but which do not use vegetated conveyances to the maximum extent 
practicable.   
The adopted ordinance is provided in Appendix K together with an explanation of how it 
changes post‐construction management of stormwater in Durham.  The ordinance complies 
with the requirements of Section F of the permit by extending coverage throughout the City, by 
requiring treatment for projects under 24% imperviousness that do not use vegetated 
conveyance, and by implementing and enforcing post‐construction stormwater controls for 
projects that disturb one acre or more of single family residential and one‐half acre or more of 
commercial, institutional or multifamily residential development.  Under the ordinance, 
development includes both new development and re‐development, and includes smaller 
projects that are part of a larger common plan of development. 
 
The City will implement this ordinance and will continue to enforce a program to manage post‐
construction storm water discharges to the MS4.   
 
The table below summarizes the BMPs to be implemented and maintained 
during the remainder of the permit to meet the objectives of the Post-
Construction Storm Water Management Program.  Text sections that follow the 
table further explain the BMPs intended to meet this requirement. 
 
 
Table 7-4: BMP Summary Table for the Post-Construction Stormwater            

Management Program33 

BMP Measurable Goals Frequency Responsible 
Position 

(a) Post-
Construction 
Stormwater 
Management 
Program 

Develop and adopt by ordinance revisions 
to the City’s existing post-construction 
ordinances that require stormwater 
controls on new development and 
redevelopment in all areas of the City.   

Ordinance 
adoption 
March 16, 

2009 

Assistant 
Stormwater 

Services 
Manager  

(b) Stormwater 
Management 
Strategies 
which Include 
BMPs 
Appropriate 
for the MS4 

Develop strategies that include a 
combination of structural and/or non-
structural BMPs implemented in 
concurrence with (a) above.   

ongoing 

Assistant 
Stormwater 

Services 
Manager 

Provide a mechanism to require long-term 
operation and maintenance of structural 
BMPs.   

ongoing 
Development 

Review 
Manager 

                                                 
33 The letters in the left hand column of this table reference the associated table of BMPS for the Post Construction 
Stormwater Management Program in the City’s NPDES Permit NCS000249.  This table starts on page 9 of the permit. 

H-491



 

88  
 

Table 7-4: BMP Summary Table for the Post-Construction Stormwater            
Management Program33 

BMP Measurable Goals Frequency Responsible 
Position 

Require annual inspection reports of 
permitted structural BMPs performed by a 
qualified professional.34 

ongoing 

Assistant 
Stormwater 

Services 
Manager 

(c) Establish 
Nutrient 
Sensitive 
Waters (NSW) 
Protection 
Measures  
(for Programs 
with 
Development 
or 
Redevelopment 
Draining to 
NSW Waters) 

In the Neuse River Basin, the City has been 
implementing an approved NSW Urban 
Stormwater Management Program that 
includes requirements to manage and limit 
nitrogen loading from new development 
and redevelopment, buffer protection, 
public education, illicit discharge detection 
and control, and identification of retrofit 
opportunities. 

ongoing 

Assistant 
Stormwater 

Services 
Manager 

The City’s post-construction ordinance 
extends nitrogen control through the City 
(including areas draining to Jordan Lake). 
The City will continue to implement the 
associated NSW programs throughout the 
City. 

Ordinance 
adoption by 
March 17, 

2009 

Assistant 
Stormwater 

Services 
Manager 

Develop and implement a nutrient 
application management program for both 
inorganic fertilizer and organic nutrients 
to reduce nutrient loading to waters of the 
State. 

To be 
developed 

after Jordan 
Lake 

Fertilizer 
Management 
Workshop. 

Facilities 
Operations 
Manager, 

Department of 
General 
Services; 

(d) Establish a 
Program Under 
the Post-
Construction 
Minimum 
Control 
Measure for 
Fecal Coliform 
Bacteria 

Continue coordinating with Durham 
County Environmental Health through 
communicating results of water quality 
assessments and IDDE work.  Coordinate 
and encourage control of the known 
sources of fecal coliform bacteria to the 
maximum extent practicable.  The City will 
review and revise procedures annually.   

ongoing Water Quality 
Manager 

(e) Restrictions  
and Covenants 

The City will use recorded plats and 
recorded Operation and Maintenance 
Agreements to indicate restrictions that 
convey with a property as one way of 
ensuring that development projects will 
continue to be operated and maintained 
consistent with approved plans. 
Recorded conservations easements will 
also be used to protect property. 

ongoing 
Development 

Review 
Manager 

                                                 
34 A qualified professional means an individual trained and/or certified in the design, operation, inspection and 
maintenance aspects of the BMPs being inspected.  For example, someone trained and certified by NC State for BMP 
Inspection and Maintenance. 
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Table 7-4: BMP Summary Table for the Post-Construction Stormwater            
Management Program33 

BMP Measurable Goals Frequency Responsible 
Position 

(f) Operation 
and 
Maintenance 

The City will require an operation and 
maintenance plan for each structural BMP 
required by the program.  The plan will 
direct and guide property owners and 
other responsible parties in operation and 
maintenance practices, including 
schedules, to ensure the continuing long-
term effectiveness of the BMP.  

ongoing 

Assistant 
Stormwater 

Services 
Manager 

The City will require an operation and 
maintenance agreement with property 
owner(s). The agreement will require 
owner(s) to have each structural BMP 
inspected annually by a certified inspector 
and then submit a maintenance inspection 
report to the City. 

ongoing 
Development 

Review 
Manager 

The City will conduct annual quality 
assurance inspections selectively on a 
portion of each certified inspector’s 
reports. 

ongoing 

Assistant 
Stormwater 

Services 
Manager 

(g) Setbacks 
for Built-upon 
Areas 

The City will continue to enforce riparian 
buffer requirements throughout the City 
(UDO Section 8.5) along with any wider, 
more restrictive buffer requirements in 
water supply watershed areas (UDO 8.7).  
[UDO Section 8.5 requires that land 
development applications protect 50-foot 
vegetated buffers from the top of bank for 
perennial streams, intermittent streams, 
and naturally occurring ponds and lakes.  
The UDO provides that these features are 
present if the feature is shown on either 
the most recent version of the soil survey 
map prepared by the Natural Resources 
Conservation Service of the United States 
Department of Agriculture or the most 
recent version of the 1:24,000 scale (7.5 
minute) quadrangle topographic maps 
prepared by the United States Geologic 
Survey (USGS).  The UDO also allows the 
City to make a determination that surface 
waters are not present based on an onsite 
determination by qualified personnel 
consistent with the provisions of 15A 
NCAC 02B .0233(3)(a).] 

ongoing 

Senior Planner, 
City/County 

Department of 
Planning 
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Table 7-4: BMP Summary Table for the Post-Construction Stormwater            
Management Program33 

BMP Measurable Goals Frequency Responsible 
Position 

(h) Educational 
materials and 
training for 
developers 

City Engineering and Stormwater Services 
development plans reviewers will continue 
to conduct workshops for engineers, 
architects, and developers at least twice a 
year.  The workshops will include 
design/review examples, updates on new 
engineering standards and revised 
ordinance requirements, operation and 
maintenance plan elements, etc.  

two 
workshops 

per year 

Development 
Review 

Manager 

 
 

7.6.1 Post Construction Runoff Management Program - As discussed 
above, the City of Durham will adopt a revised ordinance to address post-
construction runoff from new development and re-development across the 
City (this would include any areas that drain to NSW).   
(a) Post‐Construction Stormwater Management Program 
(b) Strategies which include BMPs appropriate for the MS4 
(c) Establish nutrient sensitive waters (NSW) protection measures (for programs with development 
or redevelopment draining to NSW waters) 
(d) Establish a program under the Post‐Construction minimum measure to control the sources of 
fecal coliform to the maximum extent practicable. 
(e) Restrictions & Covenants 
(f) Operation & Maintenance 
(g) Setbacks for Built‐upon Areas 
(h) Educational materials and training for developers 
Prior to adoption draft ordinance versions were reviewed at three public 
meetings held over a series of months to solicit comments from the public.  
Draft ordinances and summaries of comments were posted to the City’s 
website during the development process.  Prior to being scheduled for 
adoption, the draft ordinance was submitted to the NC Division of Water 
Quality for review.  The ordinance was modified in response to comments, and 
the City submitted draft criteria for the land banking provision in the 
ordinance.  After Division acceptance of the ordinance and changes by the City 
Attorney’s office, the ordinance was adopted in March 2009.  The adopted 
version is available on the City’s website at 
http://www.durhamnc.gov/departments/works/pdf/sw_perf_standards031609.pdf.   
 
The ordinance was adopted as a City development performance standard, 
rather than through amendment of the City-County Unified Development 
Ordinance (UDO).  Performance standards are somewhat less subject to 
vesting than changes in planning and zoning requirements.  The ordinance 
will be enforced through the City’s engineering-stormwater development 
review process.  The ordinance applies to projects that exceed minimum land 
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disturbance thresholds, and to smaller projects that are part of a larger 
common plan of development.  The City has used disturbed area thresholds 
that mirror those the City has required for projects in the Neuse Basins: a one 
acre threshold for single family detached development, duplex development, 
and parks and recreation development; a one half acre threshold will apply to 
all other development including multifamily development.  These thresholds 
meet or exceed those provided in the permit. 
 
The ordinance is consistent with the City’s permit in that projects may not 
qualify as low density unless they use vegetated stormwater conveyance to the 
maximum extent practicable, limiting piping to road culverts and driveway 
pipes.  The ordinance require development projects with less than 24% 
impervious surface that do not use vegetated conveyance to provide treatment 
of all piped stormwater runoff from impervious surfaces to remove eighty-five 
percent (85%) of Total Suspended Solids (TSS).  
 
High density projects with between 24% and 37% impervious cover must 
provide treatment of all stormwater runoff from impervious surfaces from the 
first one inch of rainfall to remove eighty-five percent (85%) TSS and must 
limit nitrogen export from the project to 3.6 pounds per acre per year.  
Projects that are required to make off-site improvements to City streets that 
increase impervious surface must also address the nitrogen load resulting 
from those increases.   
 
High density projects with above 37% impervious surface area are required to 
provide nitrogen controls and will provide adequate TSS controls as a by-
product of controlling nitrogen.  The ordinance does include provisions for 
offsite mitigation.  These include land banking after meeting minimum on-site 
treatment requirements, and offset payments after treating down to certain 
thresholds. 
 
In lieu of the 30 foot setback provided in the state’s Phase II program, 
subdivisions and site plans will be required to protect 50-foot buffers on all 
perennial and intermittent surface waters.  A surface water will be considered 
present if the feature is shown on either the most recent version of the soil 
survey map prepared by the Natural Resources Conservation Service of the 
United States Department of Agriculture or the most recent version of the 
1:24,000 scale (7.5 minute) quadrangle topographic maps prepared by the 
United States Geologic Survey (USGS). Relief from this requirement may be 
allowed when surface waters are not present in accordance with the provisions 
of 15A NCAC 2B .0233 (3) (a).  (See 15A NCAC 2H .0126(11) for exceptions to 
15A NCAC 2H .0126(10)(e)(i)(A)(III) and 15A NCAC 2H .0126(10)(e)(i)(B)(IV).) 
 

7.6.1.1 Regulatory Mechanism - The City of Durham has adopted a post-
construction ordinance, and will implement and enforce a program to 
manage post-construction storm water discharges to the MS4.  
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7.6.2 Impervious Surface Limits - Impervious surface limits will be shown on 
recorded plats and enforced by City-County Zoning.  Building inspections 
require foundation surveys and final surveys to ensure compliance.  If building 
lots exceed allowed impervious cover during development of a subdivision, 
plat revisions are required to balance impervious cover. 
 
7.6.3 Structural BMPs - In addition to the water supply watershed 
requirements discussed in the previous Section, the City of Durham currently 
requires the submission of a Stormwater Impact Analysis for all land 
development activities that involve an increase impervious cover.  If the 
impervious cover proposed in the plan would increase the peak level of storm 
water runoff from the site by more than 10%, then the plan must identify 
measures to control and limit runoff of peak flows no greater than would 
occur from the site if left in its natural, undeveloped condition for the 2 and 
10-year storm events or provide offsite drainage improvements as determined 
by the Director of Public Works. 
 

7.6.3.1 Operation and Maintenance - All structural BMPs used to meet 
these requirements shall have a Stormwater Facility Agreement and 
Covenants (SFAC) to ensure adequate long-term operation.  This SFAC will 
be recorded with the Durham County Register of Deeds Office.  In addition, 
a qualified professional must inspect all structural BMPs at least annually 
and a report of the inspection must be submitted to Durham Stormwater 
Services. 
 

7.6.4 Current Non-Structural BMPs - The City of Durham has adopted 
Natural Resource Protection Standards as part of the Durham City/County 
Zoning Ordinance (Section 11).  These standards specifically address 
floodplain protection, stream buffer protection, steep slope protection, and 
wetlands protection.  The City of Durham also has zoning ordinances to direct 
growth to identified areas.  Durham has a large area located in highly 
developed (WS-IV classification) watersheds and currently has water supply 
watershed rules contained within its zoning ordinances.  Also, the City’s Park 
and Recreation Department and Planning Department manage a program for 
maintaining and increasing open space.  This program concentrates on 
preserving environmentally sensitive and natural resource areas within the City 
including wetlands and riparian buffers. 
 
7.6.5 Onsite Wastewater Systems - The City does not evaluate permit 
applications or inspect installation of onsite wastewater systems.  These 
functions are conducted by the Durham County Environmental Health 
Department, or in the case of large discharges, the NC Department of 
Environmental Health.  Spray irrigation systems are permitted by the NC 
Division of Water Quality.  The City of Durham will continue to work with the 
Durham County Health Department’s existing oversight program for onsite 
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wastewater treatment systems for domestic wastewater to identify sources of 
fecal coliform bacteria.  The City of Durham will continue to work with the 
Division of Water Quality (Raleigh Regional Office) to identify and eliminate 
discharging sand filter systems.  The City has extended sanitary sewer 
systems to areas within the City served by failing or discharging onsite 
disposal systems.  A 2008 evaluation of sand filter systems the City sampled 
in 1999 found that most had been connected to city sewer.  The City does not 
encourage on-site systems for new development. 

 
7.6.5 Nutrient Sensitive Waters – Prior to adoption of the post-construction 
ordinance required under the current permit, the City of Durham enforced a 
NSW Urban Stormwater Management Program in the Neuse River Basin 
approved by the NC Environmental Management Commission.  The new 
ordinance for post-construction has extended that program’s 3.6 pound per 
acre per year nitrogen loading limit to apply everywhere in the City.  The City 
of Durham will develop a program to manage the application of nutrients on 
City property.  The City will continue to develop program materials for 
homeowners and businesses that address nutrient applications.   
   
7.6.6 Evaluation –Stormwater Services will track approved site plans for acres 
of low density and high density development and nitrogen loads under pre-
development and post-development conditions.  SWS will also track selected 
design characteristics for the structural BMP’s installed.  Over the longer term, 
the success of the Post-Construction Stormwater Management Program will be 
evaluated through the use of water quality monitoring data collected by SWS, 
NCDWQ, academic collaborators, and others.  This data collection will include 
water quality data from upstream and downstream of structural BMPs.  In 
addition, the collection of in-stream stormwater monitoring data in select 
watersheds will be used to identify pollutant concentrations and, potentially, 
pollutant loads.  The data from these monitoring activities will be carefully 
evaluated to assess the pollutant removal effectiveness of the structural BMPs 
as well as the overall effectiveness of these BMPs at protecting in-stream 
water quality conditions.   
 
Durham Stormwater Services will continue to evaluate the effectiveness of the 
Stormwater Facility Agreement and Covenants process to ensure the proper 
operation of BMPs.  Based on the data and information collected, the Post-
Construction Storm Water Management Program will be thoroughly evaluated 
and revised as necessary to effectively minimize negative water quality 
impacts from development and re-development activities.  Where necessary, 
ordinances will be changed to improve their effectiveness at protecting water 
quality. 
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7.7 Pollution Prevention/Good Housekeeping for Municipal 
Operations 
Permit NCS000249 requires the City to operate and to maintain the City’s MS4.  
In addition, it requires the City to develop and implement a program of 
management practices that prevent or reduce stormwater pollution from 
municipal facilities, activities, and operations.  Municipalities conduct 
numerous activities that can pose a threat to water quality if proper practices 
and procedures are not in place.  Such activities include: vehicle and 
equipment maintenance, materials handling and storage, spill cleanup, 
landscape maintenance, road maintenance, infrastructure maintenance, and 
building maintenance.  
 
Pollution prevention and good housekeeping programs are an important factor 
in the improvement of stormwater quality.  Municipal maintenance facilities 
can be significant sources of pollution if not managed properly.  Other 
municipal activities, such as waste collection, offer significant opportunities to 
prevent pollution and recycle materials.  Recycling, household hazardous 
waste and oil collection, and street sweeping are examples of some of the 
procedures that might help prevent pollution. 
 
The table below summarizes the BMPs to be implemented and maintained 
during the remainder of the permit to meet pollution prevention and good 
housekeeping requirements.  Text sections that follow the table further 
explain the BMPs intended to meet this requirement. 
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Table 7-5:  BMP Summary Table for Pollution Prevention/Good 

Housekeeping for Municipal Operations35 

BMP Measurable Goals Frequency Responsible 
Position 

(a) Develop an 
Operation and 
Maintenance 
Program 

Conduct annual field assessment of City 
owned structural stormwater treatment 
BMPs to verify conditions, operational 
issues, and maintenance needs. 

assess 
annually, 
conduct 

repair and 
maintenance 

as needed 

Senior 
Engineering 
Technician 

Continue ongoing street cleaning 
program using vacuum street sweepers 
to remove debris and pollutants from 
City streets, gutters and catch basin 
tops. Conduct other cleaning activities 
as reported. 

varies with 
weather, 
typically: 

residential 
streets 6 
times/yr; 
downtown 
streets 2 

times/month 

Supervisor, 
Street Cleaning 
/Public Works 

Operations 
Center 

Operate household hazardous waste/ 
used motor oil collection. 

four days 
per week 
except 

holidays  

Solid Waste 
Disposal 
Manager, 
contract 
operator 

Operate residential solid waste program weekly pick 
up 

Director of 
Solid Waste 
Department 

Operate residential curbside recycling 
pickup (glass, plastic, paper). 

At least 
twice 

monthly 

Waste 
Management 

Contract 
Operator 

(under Solid 
Waste) 

(b) Develop 
Site 
Stormwater 
Pollution 
Prevention 
Plan (SWPPP) 
for Municipal 
Facilities 

Develop and implement Site Pollution 
Prevention Plan for Municipal Facilities 
owned and operated by the permittee 
with the potential for generating 
polluted stormwater runoff that has the 
ultimate goal of preventing or reducing 
pollutant runoff. 

six facilities 
have NPDES 
permits and 
SWPPPs;  two 

additional 
facilities have 

SWPPPs  

varies by facility: 
responsible 

position will be 
listed in annual 

reports; 
(initial training 
and on-going 

technical 
assistance is 

provided by SWS 
Industrial 

Inspector and 
Pollution 

Prevention 
Coordinator) 

Conduct staff training of the team 
responsible for implementing the SWPPP 
at each facility. 

annually 

(c) Develop 
and Maintain 

Maintain an inventory of facilities and 
operations owned and operated by the 

Appendix L 
list will be 

Industrial 
Inspector and 

                                                 
35 The letters in the left hand column of this table reference the associated table of BMPS for the Pollution Prevention 
and Good Housekeeping for Municipal Operations in the City’s NPDES Permit NCS000249.  This table starts on page 
14 of the permit. 
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Table 7-5:  BMP Summary Table for Pollution Prevention/Good 
Housekeeping for Municipal Operations35 

BMP Measurable Goals Frequency Responsible 
Position 

an Inventory of 
Facilities and 
Operations 

permittee with the potential for 
generating polluted stormwater runoff. 

reviewed 
and 

updated 
annually 

Pollution 
Prevention 

Coordinator 

(d) Inspection 
and Evaluation 
of Facilities 
and 
Operations 

Conduct inspections at facilities owned 
and operated by the permittee for 
potential sources of polluted runoff. 
Evaluate the sources, document 
deficiencies, and plan corrective actions, 
implement appropriate controls, and 
document the accomplishment of 
corrective actions. 

Conduct at 
least 

annually for 
facilities 

with 
SWPPPs, at 
least twice 

annually for 
facilities 

developing 
SWPPPs.  

Facility 
Superintendent 

and 
Industrial 
Inspector 

(e) Inspection 
and Evaluation 
of the MS4 and 
Associated 
Structural 
BMPs 
 

Maintain a map and GIS inventory of the 
MS4 drainage system, associated MS4 
structural BMPs, significant private 
drainage systems, and associated 
private structural BMPs.   

drainage 
system map 

has been 
developed; 
496 BMPs 
have been 
mapped, 
update is 
ongoing 

CADD/GIS 
Administrator 

 (e) Continued 

Inspect and clean MS4 catch basins and 
other inlets, remove sediment and 
debris.  Inspect accessible pipes from 
inlet end.  Refer possible illicit 
discharges for investigation.

by year 3, 
inspect 10% 
of inlets per 

year 

Street 
Maintenance 

Superintendent

Inspect major outfalls for condition and 
maintenance needs during illicit 
discharge dry weather screening.  Refer 
MS4 outfalls to stormwater 
maintenance.  All outfalls and outlets 
will be inspected and screened in 
industrial and automotive maintenance 
areas. 

by year 3, 
20% of 
major 

outfalls per 
year 

Water Quality 
Specialist 

Review inspection and maintenance 
reports on private structural stormwater 
management facilities.  Conduct spot 
checks to verify reported conditions. 

assess 
annually, 
conduct 

repair and 
maintenanc
e as needed 

Senior 
Engineering 
Technician 
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Table 7-5:  BMP Summary Table for Pollution Prevention/Good 
Housekeeping for Municipal Operations35 

BMP Measurable Goals Frequency Responsible 
Position 

(f) Conduct 
Staff Training 

For staff members not otherwise 
required to have training under NPDES 
Industrial permit, conduct training in 
municipal pollution prevention and 
good housekeeping procedures.  
 

new employee 
training (NET) 

is in place; 
general 

pollution 
prevention 
training will 

be completed 
in year three, 

work  unit 
specific 

training will 
developed by 
end of permit 

cycle 

Industrial 
Inspector and 

Pollution 
Prevention 

Coordinator 

(g) Review of 
Municipality 
Owned or 
Operated 
Regulated 
Industrial 
Activities 

Conduct annual review of the industrial 
activities with a Phase I NPDES 
stormwater permit owned and operated 
by the permittee.  Review will include 
the following aspects: the Stormwater 
Pollution Prevention Plan where one is 
required, the timeliness of any 
monitoring reports required by the 
Phase I permit, and the results of 
inspections and subsequent follow-up 
actions at the facilities. 

annually Industrial 
inspector 

(h) Spill 
Response 
Procedures  

Spill response procedures have been 
included in SWPPPs. Review and revise 
other spill response procedures and 
policies.  

year 3, 
review 

annually 

Industrial 
inspector 

(i) Prevent or 
Minimize 
Contamination 
of Stormwater 
Runoff from 
All Areas Used 
for Vehicle and 
Equipment 
Cleaning 

All facilities currently engaged in 
cleaning of heavy vehicles and 
equipment are covered under NPDES 
industrial stormwater permits.    

Completed 

Industrial 
Permittee, 

see  
Appendix L

Evaluate other facilities, practices, and 
measures related to vehicle washing.  
City vehicles are directed to commercial 
facilities under contract to the City. 

Ongoing Water Quality 
Manager 

The City is evaluating options for 
emergency vehicles that must remain at 
designated locations to provide 
response times.  Options include 
contract washing, blocking a drain or 
gutter during cleaning activities, and 
properly disposing of any ponded water 
prior to removing the drain block. 

Ongoing Fire Chief 
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7.7.1 (a) Develop an Operation and Maintenance Program 
Annual Maintenance of City-Owned BMPs – The city will develop a 
maintenance program for City-owned structural BMPs that are installed under 
its Phase II post-construction ordinance, scheduled for adoption by March 17, 
2009.   
Street Cleaning Operations – The city will continue its ongoing street cleaning 
program which includes street sweeping, manual litter collection, removal of 
dead animals from city streets, and cleaning of city bus stops.  Street 
sweeping is accomplished using vacuum street sweepers to remove debris and 
pollutants from City streets, gutters and catch basin tops.  
Municipal Pollution Prevention Operations – The City will continue to operate a 
Household Hazardous Waste Center and to operate residential solid waste 
curbside pick and curbside recycling. 
 
 
7.7.2 (b) (c) (d) (g) City Facilities and Operations, Inspections, Site Stormwater 
Pollution Prevention Plans - Typical municipal activities, operations, and 
facilities are outlined in Appendix L.  This document provides an inventory of 
facilities and operations owned and/or operated by the City of Durham with 
the potential for generating polluted stormwater runoff.  Appendix L lists the 
five City operated facilities with NPDES Industrial Stormwater Permits and a 
sixth privately operated facility on City property with permit coverage.  
Currently, eight facilities have developed and are implementing Stormwater 
Pollution Prevention Plans (SWPPPs).  Appendix L lists additional facilities that 
are either targeted for developing SWPPPs or which will be evaluated during 
the coming years by SWS.   
 
Each permitted facility is responsible for developing and implementing a 
SWPPP.  The City’s Stormwater Services Industrial Inspector provides initial 
training and ongoing technical assistance.  Technical assistance includes 
training on monitoring methods and instrument calibration, providing suitable 
example SWPPPs, tables of candidate BMPs, example logs for daily inspections, 
logs for documenting staff training sessions, videos for use in training 
sessions, and other materials.  The SWS Industrial Inspector also reviews draft 
SWPPPs, conducts initial staff training in monitoring and in pollution 
prevention, and conducts frequent inspection during initial development and 
early implementation of the SWPPP to identify needed changes.  Staff members 
at each facility are responsible for developing and implementing the SWPPP, 
including filling out inspection logs, documenting BMP implementation, 
identifying deficiencies, revising the SWPPP, and conducting visual and 
analytical monitoring.  After initial SWPPP development, implementation, 
follow-up and revision, the Industrial Inspector and will reduce inspection 
frequency, but will respond to requests for assistance and will conduct 
inspections at least twice a year to verify that the SWPPP is readily available, to 
review monitoring records, and to inspect SWPPP implementation.   
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Facility personnel are responsible for maintaining and implementing the 
SWPPPs.  Each SWPPP indicates the management measures that will be 
implemented and the personnel responsible for implementation.  Personnel 
associated with each facility are responsible for visual and analytical 
monitoring, submitting reports to state regulators, reviewing the effectiveness 
of the management measures, and revising the management practices.  
Facility personnel are also responsible for maintaining inspection logs, 
training logs, and other SWPPP documents.  

 
7.7.3 (e) Inspection and Evaluation of the MS4 and Associated Structural BMPs  
- Inspection and maintenance responsibilities extend across several work 
units.  Street cleaning crews clean street gutters and catch basins tops.  The 
City has two stormwater maintenance crews, one that responds to complaints 
with the other conducting preventative maintenance cleaning; these crews 
inspect the ‘self-cleaning’ catch basin sumps in city streets, using a pole 
cameras or a CCTV crawler camera to inspect pipes for clogs or structural 
defects.  Each crew has equipment to vacuum and clean stormwater inlets and 
pipes as needed.  Stormwater outfall inspection is conducted by SWS staff 
members conducting dry weather outfall screening for illicit discharge 
detection and elimination.   
 
The City expects to adopt its Phase II post-construction ordinance by March 
17, 2009.  Structural BMPs completed after adoption of this ordinance will be 
required to execute an operation and maintenance agreement with the City 
and to submit annual inspection and maintenance reports prepared by an 
inspector certified by the City.  A SWS senior engineering inspector reviews the 
reports, conducts follow-up inspections of a selection of each certified 
inspectors annual reports.   
 
There are a number of structural BMPs constructed prior to adoption of the 
Phase II ordinance.  Virtually all of these existing BMPs are located on private 
property and nearly all discharge to waters of the state, rather than to the 
City’s MS4.  However, these BMPs will need to be properly operated and 
maintained in order for the City to take credit for them in meeting pollution 
control obligations under this permit.  Under existing operation and 
maintenance agreements for these existing BMPs, owners are to submit annual 
inspection and maintenance reports.  In recent years the City developed a 
program to certify BMP Maintenance Inspectors and now requires that such 
annual reports be prepared by an inspector certified by the City.  A SWS senior 
engineering inspector reviews the reports, conducts follow-up inspections of a 
selection of each certified inspector’s annual reports.   The city sends 
compliance letters regarding facilities that have not submitted reports.   
 
7.7.4 (f) Conduct staff training – Staff members at facilities with SWPPPs 
undergo annual training as a component of SWPPP implementation.  In 
addition, all new City of Durham employees attend mandatory four-day “New 
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Employee Training” (NET) to orient them to the City, its culture and 
requirements.  NET training is conducted monthly.  SWS conducts a one-hour 
seminar during NET covering common stormwater pollutants, the anatomy of 
the municipal separate storm sewer system, the major drainage basins and 
receiving waters in Durham, City permit requirements, city operations with 
potential to generate pollutants, pollution prevention for vehicle fueling 
operations, and identification and reporting of pollution concerns.  The City’s 
EnviroScape hands-on runoff model is used to demonstrate principles.  
 
7.7.5 (h) Spill Response Procedures – Each City of Durham municipal operation 
that has developed a SWPPP has established site-specific BMPs to address spill 
prevention, spill response and spill kits.  Spill kits are located at the City’s two 
fueling islands, and their use is covered in employee training.  For mobile 
operations, the City’s HazMat trucks and fire trucks carry spill kits and the 
City’s Stormwater Pollution Control Ordinance requires wrecker trucks to carry 
spill kits.  The need for other onboard spill kits will be evaluated during the 
term of the permit. 
 
7.7.5 (i) Areas Used for Vehicle and Equipment Cleaning –The City of Durham 
does not allow the washing of municipal or employee vehicles or equipment 
unless it is conducted at one of the three following wash facilities, except for 
occasional fire truck or ambulance cleaning where such vehicles must remain 
confined to the station for emergency response.  Each wash pit drains to the 
sanitary sewer system via an approved pre-treatment device. 

 Public Works Operation Center Wash Pit 
 Solid Waste Vehicle Wash Facility 
 Durham Area Transit Authority (DATA) Wash Bay 

The City of Durham contracts with a privately-owned commercial car wash 
facility for the cleaning of fleet vehicles such as those used by the Police, 
Public Works, General Services, etc.  This car wash facility has been inspected 
and approved for use by Stormwater Services. 
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7.8 Program to Monitor and Control Pollutants to Municipal 
Systems 
The City’s program to monitor and control pollutants in storm water 
discharges to the City’s MS4 targets the following: hazardous waste treatment, 
storage, disposal facilities; recovery facilities; industrial facilities subject to 
Section 313 of Title III of the Superfund Amendments and Reauthorization Act 
of 1986 (SARA); and industries and businesses that the Permittee determines 
are contributing or have a potential to contribute a substantial pollutant load 
to the municipal storm sewer system. 
 
The City of Durham has developed and implemented an industrial facilities 
inspections program during a previous permit term.  The City is placing 
particular emphasis on inspecting facilities that report releases (Section 313 of 
Title III of SARA) and that do not have NPDES permits.   
 
The City typically also identifies a ubiquitous business sector on which effort 
is focused.  These have included auto salvage yards and facilities with 
numerous inoperable vehicles, mobile auto maintenance operations, and 
vehicle service facilities.   
 
The City’s Stormwater Pollution Control Ordinance (Durham City Code Chapter 
70, Article V) mandates certain pollution prevention practices.  For example, 
Section 70-515 includes pollution prevention requirements for automotive 
activities, requiring vehicle maintenance to take place in a covered bay, and 
automotive fluids stored outside to be to have secondary containment and to 
be stored under a covered area.  Section 70-516 requires facilities that have 
more than ten junk, salvage or unlicensed vehicles to develop and implement 
a SWPPP.  Section 70-517 provides requirements for storage of hazardous 
substances.   
 
The table below summarizes the BMPs to be implemented and maintained 
during the remainder of the permit to meet requirements to monitor and 
control pollutants entering the municipal system.   
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Table 7-6: BMP Summary Table for Monitoring and Control of Pollutants Entering the MS436

BMP Measurable Goals Frequency Responsible 
Position 

(a) Maintain 
an Inventory 
of Industrial 
Sites 

The City maintains an inventory of 
significant industrial facilities 
including those: that are permitted for 
hazardous waste treatment, disposal, 
and recovery (currently are none in the 
City); that have reported releases 
under section 313 of Title III of the 
Superfund Amendments and 
Reauthorization Act of 1986 (SARA); 
with an industrial activity permitted in 
accordance with 40 CFR 122.26 to 
discharge storm water to the 
permittee’s MS4; with selected 
activities similar to those permitted 
under 40 CFR 122.26 that have been 
identified as having an illicit discharge 
under the City’s IDDE ordinance; that 
have potential for continued violations 
(whether commercial or industrial). 

update 
lists 

annually 

Industrial 
Inspector 

The City also reviews pretreatment 
data and conducts mailings to 
determine additional facilities that may 
need to be included as industrial sites.  

mailings 
conducted 
annually 

Industrial 
Inspector 

(b) Inspection 
Program 

Identify priorities and inspection 
procedures.   The City has a well 
developed inspection program for 
evaluating industrial facilities 
identified above. 

completed; 
review 

priorities 
at least 

every two 
years 

Industrial 
Inspector 

(c) Establish 
and 
Implement 
Evaluation 
Measures 

For facilities identified above, the City 
will continue to implement appropriate 
measures to evaluate pollutants in the 
permittee’s storm water discharges; 
such measures include facility 
inspection, review of SWPPPs, review of 
facility self-inspection logs, and review 
existing facility monitoring data.   

inspect all 
facilities 
once per 
permit 
cycle; 

inspect 
selected 
priority 

Industrial 
Inspector 

                                                 
36 The letters in the left hand column of this table reference the associated table of BMPS for the Program to Monitor 
and Evaluate Storm Water Discharges to Municipal Systems in the City’s NPDES Permit NCS000249.  This table starts 
on page 16 of the permit. 
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Table 7-6: BMP Summary Table for Monitoring and Control of Pollutants Entering the MS436

BMP Measurable Goals Frequency Responsible 
Position 

For facilities permitted by state or 
federal authorities, the City has 
established procedures for reporting 
deficiencies and non-compliance to 
the permitting agency. Where 
compliance with an existing federal or 
state industrial stormwater permit 
does not result in adequate control of 
pollutants to the MS4, the City will 
recommend and document the need 
for revised permit conditions to the 
permit issuing authority. 

facilities 
annually 

(d) Establish 
and 
Implement 
Additional 
Measures to 
Evaluate 
Commercial 
and Industrial 
Facilities 
Discharging 
to the City’s 
MS4 

The City’s industrial inspection 
program has a strong working 
relationship with the NCDWQ regional 
office, county officials, zoning 
inspectors, and other city staff.  The 
City reviews monitoring results, 
locates monitoring stations to isolate 
sources, and reviews facility 
monitoring data.  When indicated, the 
City implements additional monitoring 
where determined appropriate. 

dry weather 
flows will be 

sampled 
when 

observed 

Industrial 
Inspector 

each year at 
least one 
ambient 

monitoring 
station will 
be located 
to monitor 
the impacts 
of a single 

facility 

Monitoring 
supervisor 

 
Maintain an inventory of industrial sites – The City maintains an inventory of 
significant industrial facilities in and around the City of Durham in an MS 
Access database, developed and maintained by staff on a network server.  
There currently are no facilities that are permitted for hazardous waste 
treatment, disposal, and recovery in the City.  The City’s inventory has been 
built using several sources of information: 
 An initial general mass mailing. 
 A semiannual check of the latest EPA Toxic Release Inventory to identify 

facilities subject to Section 313 of Title III of SARA. 
 A semiannual request to the NC Division of Water Quality (contact: Robert 

Patterson) for updated lists of all NPDES permitted facilities in Durham 
County. 

 A monthly query of the City of Durham Stormwater Services’s Water Quality 
Investigation database for facilities or operations where illicit discharges 
have occurred.  Light industrial and commercial facilities have been added 
to the inventory from this source. 
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 Annual mass mailings to gather updated contact and operational 
information from facilities already in the database. 

 
For each facility the industrial database stores information street address, 
contacts, whether the facility is inside (or partially inside) city limits, 
operation/description/SIC code, applicability of NPDES program, SWPPP status, 
Contents and volumes of material storage tanks/drums, and inspection 
summary results 
 
Inspection program - Priorities for inspection have been arranged according to 
the following list: 

1. Facilities subject to Section 313 of Title III of SARA 
2. NPDES stormwater permitted facilities 
3. Facilities at which incidents of illicit discharges have occurred 
4. Facilities identified for having the potential to contribute pollutants to 

stormwater runoff 
 
First-time, or initial, inspections are arranged in advance at a convenient time.  
If applicable, the City’s inspector reviews the facility’s Stormwater Pollution 
Prevention Plan, training records, and runoff monitoring data are reviewed 
upon arrival of the City Inspector.  An inspection of the grounds and 
operations is conducted, using a standard City of Durham Industrial 
Stormwater Inspection Form as a guide and to record observations.  Digital 
photographs are taken as evidence of violations and corrective actions.  
Photographs are also taken when a facility has implemented a highly effective 
BMP. 
 
 If no violations of the City Stormwater Management and Pollution Control 

Ordinance (which includes compliance with the NPDES program, where 
applicable) are observed, the facility receives confirmation of compliance.   

 If violations of the City Ordinance are observed, these violations are 
recorded and discussed with the responsible individual.  Depending on the 
severity of the violations, a reasonable time table for implementing 
corrective actions is agreed upon.  An official Notice of Violation is sent via 
certified mail to the responsible individual.  This Notice of Violation 
outlines observed violations, required corrective actions and deadlines, 
potential consequences of violation, assurance of due process rights, and 
contact information for the Stormwater Inspector.   

 
Facilities are notified that subsequent inspections may be held randomly and 
without prior notice.  Facilities subject to Section 313 of Title III of SARA 
and/or the NPDES program are inspected every two years, unless prior 
violations require follow-up and additional routine inspection.  Facilities with 
chronic violations will be placed on an annual inspection cycle. 
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Establish and implement evaluation measures - Stormwater discharges are 
primarily evaluated through review of runoff monitoring records and facility 
inspection, as discussed in the above section.  If indicators or high probability 
of stormwater pollution are observed at a facility, the City can require the 
responsible party to conduct runoff monitoring, even in addition to that 
required by an existing NPDES permit. 
 
Establish and implement additional measures 
The City will continue to assess facilities for pollution potential.  Where 
appropriate, the City can require additional runoff monitoring, either to be 
conducted by the facility or the City.      
 
The City Inspector is equipped to measure temperature, pH, conductivity, 
ammonia, detergents, chlorine, and cyanide onsite for any field activities.  If 
deemed necessary, samples may be collected for analysis at a NC-certified 
laboratory.  Stormwater Services typically uses the City’s certified lab at the 
South Durham Water Reclamation Facility on Farrington Road for most stream 
samples.  Stormwater Services typically also maintains a contract with an 
outside certified lab for special studies, supplemental work, and analysis 
capabilities not available at the City’s lab.  
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7.9 Water Quality Assessment and Monitoring 

7.9.1 Goals - The City of Durham Water Quality Monitoring and Assessment 
Program has several goals.  They are: 
 

 To evaluate the water quality impacts of urban stormwater on area 
streams, 

 To identify illicit discharges to area streams, 
 To assess the quality of streams within the City of Durham,  
 To produce monitoring data that is comparable to data collected by the 

state, and 
 To assess compliance with state water quality programs, including Total 

Maximum Daily Loads (TMDLs) and nutrient management strategies. 
 
Information gained from this program may be used to help identify and 
eliminate sources of pollution, track short-term and long-term trends, and, 
where possible, gauge the effectiveness of stormwater management efforts 
and programs. 
 
In order to meet these objectives, the City of Durham currently conducts 
chemical, biological, and flow monitoring of the streams within its borders 
(the City modeled its stream monitoring after the NC Division of Water Quality 
ambient monitoring program).  The methodology, frequency, and locations of 
monitoring vary based upon the type of monitoring.  These different types of 
monitoring allow the City of Durham both the opportunity to evaluate streams 
independently of the State and to verify results obtained by the State.  One 
goal of the program is to produce data that is compatible with State data in 
the event that it is desirable or necessary to combine data for decision-
making purposes.   
 
Stormwater Services (SWS) reevaluates the monitoring program annually, 
generally at the end of the calendar year.  Monitoring sites are reviewed to 
determine if any sites need to be added or eliminated.  New potential stations 
are evaluated in the field to ensure safety and accessibility.  All staff of the 
Water Quality unit of Stormwater Services work to ensure that scheduled 
monitoring is completed.   
 
Special studies are conducted by stormwater staff as needed. They may 
include either or both ambient chemistry and benthic monitoring.  In the past, 
these studies have been conducted to support state monitoring results, 
provide additional information to the state decision making processes, and to 
collaborate on new methods of determining sources of pollution.  Special 
studies may be generated throughout the Stormwater Services Division of 
Public Works.  (Further information about special studies is available in Section 
3.1.1.7.) 
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The following sections discuss Ambient Chemistry and Biological monitoring 
separately, providing details of each part of the monitoring program. 
 
7.9.2 Ambient Chemistry Monitoring - The ambient chemistry portion of the 
monitoring program focuses on the surface water and, in some cases, 
sediment chemical properties.  The ambient chemistry program provides 
snapshots of water quality through the analysis of selected parameters either 
at a laboratory or in the field.  These snapshots can be used to identify short 
and long term trends and sources of pollution.  The following sections briefly 
describe the methods, monitoring frequency, and site locations for the 
ambient chemistry program. 
 

7.9.2.1 Methods - Ambient chemistry monitoring consists primarily of 
completing grab samples for analysis at a laboratory and testing field 
parameters (e.g., temperature, dissolved oxygen, pH, conductivity and 
turbidity) using probes, meters, and pens.  Stormwater Services is revising 
the Quality Assurance Monitoring Program Plan into the EPA Quality 
Assurance Project Plan (QAPP) format.  The QAPP will outline procedures to 
ensure quality data collection and analysis for different types of sampling 
including field parameters, grab samples, composite samples, and field 
screening.   
 
Generally, cleaned sample containers are obtained from the South Durham 
Water Reclamation Facility (WRF) prior to monitoring.  After collecting a 
grab sample from the thalweg (the line of maximum depth in a stream), 
filled sample containers are placed on ice immediately (samples are 
maintained at a temperature of 4 °C or less until delivery to the laboratory).  
The Stormwater Services program utilizes the laboratory services of the 
South Durham WRF to analyze these samples.  Samples are delivered to the 
laboratory, with a chain of custody form, within four hours of collection or 
by noon on the day sampled.    
 
7.9.2.2 Frequency - Samples are collected from the Neuse River basin 
during the second week of each month.  Cape Fear River Basin monitoring 
is conducted during the third week of each month.    A total of 12 samples 
should be collected for each location during a one year period (this may not 
happen if the headwater or first order streams cease flow during dry 
periods).  Sampling is performed by two teams in order to collect as many 
samples as possible on each day.   By assigning each location a specific day 
during each month, a wide variety of flow conditions should be monitored 
over the five-year permit cycle.   

 
 

7.9.2.3 Site Locations - Monitoring site locations are selected based on a 
number of criteria.  In general, the City of Durham seeks to have each 
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independent watershed within its limits included in the monitoring 
program.  Monitoring locations are then chosen based on a variety of 
criteria, including the following: 

 
Locations of Historical Monitoring Stations - Historical monitoring 
stations offer the unique opportunity to see how conditions have 
changed over time.  It is important for any monitoring program to 
establish a subset of stations just for this purpose.  These historical 
locations may be associated with City or state monitoring programs.   
Accessibility and Safety - Generally, monitoring locations are selected 
near road crossings or at sites within public lands (e.g., parks).  
Locations that would place City staff on crowded highways generally 
receive a lower priority. 
Locations of Stream Flow Monitoring - The U.S. Geological Survey 
maintains two (2) stream flow monitoring locations in the City of 
Durham.  Combining water quality data with stream flow data provides 
the most complete picture of water quality.  
Historical, Existing, or Suspected Sources of Pollution - Monitoring 
locations are typically located in areas where sanitary sewer overflows 
and spills occur frequently or where other suspected sources of 
pollution exist. 
City Special Studies or Initiatives - Special studies initiated within 
Stormwater Services may include the establishment of short or long 
term ambient monitoring locations.   
State Management Strategies - State nutrient management strategies for 
the Neuse River Estuary, B. Everett Jordan Lake, and the forthcoming 
Falls Lake strategy, influence the location of monitoring.  Additionally, 
future and existing TMDLs influence monitoring locations.  Those 
TMDLs that attribute stormwater from the City of Durham as a source of 
pollution are particularly considered. 

 
Monitoring locations are modified each year.  A map of ambient monitoring 
locations for the current year is provided in Figure 7-6.  A list of current 
monitoring locations is provided in Appendix M.  This table will be updated 
annually based on the end of year review of stations, available data, and 
the other factors listed above.  An updated list will be maintained with the 
City’s SWMP.  Each annual report will include an updated list of monitoring 
locations along with a brief narrative of changes in monitoring locations 
and/or parameters.  Updated lists will also be available upon request to the 
NC DWQ. 
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FIGURE 7-6: Ambient and Benthic Monitoring Locations 
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7.9.3 Biological Monitoring – The City of Durham monitors benthic 
macroinvertebrate communities to assess impacts of pollution on aquatic life.  
Benthic macroinvertebrates are found in all aquatic environments.  They are 
less mobile than many other groups of organisms (e.g., forage fish) and are of 
a size that makes them easily collectible.  Benthic macroinvertebrates show 
responses to a wide variety of potential pollutants, including those with 
synergistic or antagonistic effects.  In many cases, the collection of benthic 
macroinvertebrates is less costly than regular chemical analysis for a complex 
mixture of pollutants.  The DWQ benthic macroinvertebrate monitoring 
program is recognized nationally for the scientific techniques it developed 
specifically for the state of North Carolina.  Because of this, the City of 
Durham program is modeled after the DWQ benthic macroinvertebrate 
program.   
 
North Carolina has not established benchmarks for benthic macroinvertebrate 
communities in Triassic Basin streams and as a result, the City has had to 
make adjustments in the way it uses data from monitoring of benthic 
macroinvertebrates.  In addition to the underlying soils, the City’s urban 
streams are much smaller than those which NCDWQ monitors and assesses.  
The smaller watershed size and Triassic soils result in much lower base flow 
and lower habitat diversity, leading to lower diversity in aquatic life. 
 
The ideal solution would be find an undeveloped Triassic Basin watershed in 
the region and monitor a comparable sized stream as a true reference, but 
there are none in the region.   
 
The City does monitor three sites in protected watersheds but these are on 
much larger streams that drain Slate Belt geological soils, rather than Triassic 
Basin soils.  Larger streams are likely to be somewhat less impacted by natural 
variability and climatic effects of droughts or other unusual weather.  When 
these streams show impacts from natural variability, it is safe to assume that 
smaller streams are impacted more severely.  However, data from these 
‘reference’ sites is not directly compared to data from the City’s Triassic Basin 
urban streams because the watershed size and underlying geology are very 
different.   
 
To assess water quality, the City therefore relies on the North Carolina Biotic 
Index (NCBI) – which is based on the pollution tolerance of the organisms 
found.  The NCBI is likely to be somewhat less sensitive to habitat than are 
taxonomic or ecological diversity ratings.   (note: lower NCBI = better water 
quality). 
 

 
7.9.3.1 Methods - Samples are collected as described in the City of 
Durham’s Standard Operating Procedures for Benthic Macroinvertebrates. 
Organisms are collected in the field, preserved, and taken to the Aquatic 
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Identification Laboratory for processing.  Identifications of the benthic 
macroinvertebrates are conducted in house within the City’s certified 
laboratory.  Field parameters such as pH, specific conductivity, turbidity, 
dissolved oxygen (%, mg/L), and temperature are collected during each 
sampling event.  A majority of the benthic macroinvertebrate sites are co-
located with ambient chemistry monitoring stations. 

 
7.9.3.2 Frequency - Historically most benthic monitoring sites have been 
visited once per year between June and September.  Small Triassic Basin 
streams tend to dry up during the summer, so this may not be the most 
representative time to conduct this type of monitoring.  Stormwater 
Services is conducting a study of small Triassic Basin streams to compare 
results of winter collection to summer collection to assess the best season 
for monitoring.  Winter collections will occur between January and March.   
Furthermore, as data collection continues, Stormwater Services will evaluate 
the need to continue annual monitoring for all monitored sites.   

 
7.9.3.3 Site Locations - Monitoring site locations are selected based on 
fewer criteria than the ambient monitoring locations.  In general, the City of 
Durham seeks to have each independent watershed within the City Limits 
included in the monitoring program.  Criteria used for biological/ benthic 
macroinvertebrate monitoring sites are similar to those for ambient 
chemistry monitoring and include the following: 

 
Locations of Historical Monitoring Stations - Historical monitoring 
stations offer the unique opportunity to see how conditions have 
changed over time.  It is important for any monitoring program to 
establish a subset of stations just for this purpose.  These historical 
locations may be associated with City or state monitoring programs.   
Accessibility and Safety - Generally, monitoring locations are selected 
near road crossings or at sites within public lands (e.g., parks).  
Locations that would place City staff on crowded highways generally 
receive a lower priority. 
Locations of Stream Flow and Ambient Monitoring - Benthic 
macroinvertebrate sites are prioritized in order to provide a more 
complete picture of water quality.  This includes the health of aquatic 
life, the water chemistry (i.e., ambient monitoring program) and the 
stream flow (i.e., USGS stream flow monitoring).   
City Special Studies or Initiatives - Special studies initiated within 
Stormwater Services may include synoptic sampling of a defined 
watershed in any particular year.  Special studies investigating 
techniques may also be performed.   

 
Current benthic monitoring locations are shown in Figure 7-6 above.  A list 
of current monitoring locations is also provided in Appendix M.  This table 
will be updated annually based on the end of year review of stations, 
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available data, and the other factors listed above.  An updated list will be 
maintained with the City’s SWMP.  Each annual report will include an 
updated list of monitoring locations along with a brief narrative of changes 
in monitoring locations and/or parameters.  Updated lists will also be 
available upon request to the NC DWQ. 
 

7.9.4 Field Screening - Field screening monitoring programs include the illicit 
discharge detection program, the outfall screening program, stream forensics 
studies, and responses to sewer spills.  Each of these programs requires rapid 
analysis of surface water to determine if a particular analyte or parameter is 
present and to what degree.  However, the methods used for monitoring are 
similar.  Small samples of water are collected and analyzed in the field to 
determine water quality conditions.   
 
The Stormwater Services staff utilize a CHEMETRICS field chemistry kit to 
provide support for real time pollution tracking.  The use of the CHEMETRICS 
field screening methods is described in the Stormwater Services QAPP.  On a 
case-by-case basis, there may be a need for detailed or precise measurements 
such as those provided by a chemistry laboratory.  When these cases arise, 
grab samples may be collected per the QAPP and delivered to the South 
Durham WRF.   
 
Field screening methods are performed on an as needed basis.  Thus 
frequency and site location cannot be specified in advance.  Frequency may 
consist of before and after monitoring to characterize the problem and 
resolution.  More frequent analysis may be needed if an ongoing problem has 
been identified.  Similarly, monitoring locations may vary.  Monitoring 
locations may include outfalls or other discharge pipes, ditches, storm sewers 
and surface waters.  In the case of outfall screening or illicit discharge 
detection, documentation of frequency and locations will be provided in the 
Stormwater Services water quality investigations database.   
 
7.9.5 Sample and Data Analysis - Samples collected from City of Durham 
streams are analyzed both in the field and at a state certified laboratory.  
Parameters for which samples are analyzed were determined based on historic 
monitoring, state assessments, and management strategies. During the 
1990s, the Stormwater Services analyzed samples for a wide variety of 
parameters including volatiles, semi-volatiles, metals, and organophosphate 
pesticides.  Only a subset of these was actually detected in stormwater.  This 
initial monitoring demonstrated that analysis of many of these chemicals was 
not needed. 
 
Parameters included on the North Carolina 303(d) list of impaired waters (NC 
DWQ 2008a), including those subject to TMDLs, were highlighted for inclusion 
in regular monitoring.  TMDLs are discussed in Section 1.7, while 303(d) status 
is provided in Table 2-2.  Other explanatory parameters were also included in 
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order to determine potential sources and/or degradation rates.  Dissolved 
oxygen, turbidity, fecal coliform bacteria, total nitrogen, and total phosphorus 
are parameters of concern based on current and previous 303(d) listings.   
 
Sample analysis is composed both of parameters determined in the field and 
parameters determined at the South Durham WRF state certified chemistry 
laboratory.  Those parameters listed in Table 7-7 are determined in the field.  
Calibration methods for these tests are described in the QAPP.   
 
Table 7-7:  Field Parameters Measured by Stormwater Services 
Parameter Equipment used Range of 

Measurement 
Precision  Accuracy 

Temperature YSI 550A  -5 to 45°C 0.1 °C ± 0.3 °C 
DO YSI 550A 0 to 50 mg/L 0.01 mg/L ±0.03 

mg/L 
Conductivity Oakton ECTestr low

Oakton TDSTestr3 
0 – 1999 μS
0 – 1990 μS 

1 μS 
10 μS 

± 1% 
± 1% 

pH Oakton WP pH Tester 2 -1.0 – 15.0 0.1 ± 0.2 
Turbidity Hach Model 2100P37 0 – 1000 NTU ± 2% 0.01 NTU 

   
 
Other parameters are analyzed at the South Durham WRF laboratory.  This 
laboratory is state certified for all parameters listed in Table 7-8 (Certification 
# 176).  The laboratory QAPP is available upon request.   

                                                 
37 This meter meets EPA Method 180.1 specifications. 
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Table 7-8:  Laboratory Quantitation Limits 
 
Analyte 

Quantitation 
Limit 

 
Units 

 
Method 

Ammonia-Nitrogen 0.05 mg/L EPA 350.3 
Biochemical Oxygen Demand, 5-
day 

2 mg/L EPA 405.1 

Cadmium 1 µg/L EPA 200.8 
Calcium 1 mg/L EPA 200.8 
Copper 5 µg/L EPA 200.8 
Fecal Coliform Bacteria 1 cfu/100mL SM 9222D 
Magnesium 1 mg/L EPA 200.8 
Nitrate+Nitrite-Nitrogen 0.03 mg/L EPA 300.0 
Nitrogen, Total Kjeldahl 0.5 mg/L EPA 351.4 
Phosphorus, Total 0.05 mg/L EPA 365.3 
Solids, Total Suspended 1 mg/L EPA 106.2 
Zinc 10 µg/L EPA 200.8 

 
 
All locations are not monitored for all parameters.  Resource availability limits 
the total number of samples the South Durham WRF Laboratory can process.  
Samples from all ambient monitoring locations are analyzed for fecal coliform 
bacteria.  For the purposes of evaluating sources of nonpoint source pollution, 
fecal coliform bacteria analysis combined with field parameters is often 
sufficient to identify problems.  A subset of the samples is analyzed for the 
other parameters listed in Table 7-8.   Samples from ambient monitoring 
locations that include full analyses are identified in the table in Appendix M. 
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7.9.6 Quality Assurance - Stormwater Services is committed to producing 
quality data for a variety of planning and assessment uses.  As such, the 
development of an Ambient Monitoring QAPP and maintenance of the 
Standard Operating Procedures for Benthic Macroinvertebrates are high 
priorities.  As previously mentioned, the Stormwater Services Quality 
Assurance Monitoring Program plan is currently under revision to development 
a QAPP using the EPA format.  The QAPP describes, in detail, the sampling 
process design, sampling methods, sample handling and custody, analytical 
methods, and instrument testing, inspection, maintenance, and calibration.     
 
7.9.7 Record Keeping - A variety of forms are retained by Stormwater 
Services describing various aspects of monitoring.  Field sheets, chain of 
custody forms, and hard copies of the laboratory summary sheets are retained 
by Stormwater Services for all ambient monitoring.  Similar forms and sheets 
are retained for special studies (although file folders will be labeled 
separately).  For benthic macroinvertebrate sampling, field sheets and 
invertebrate identification sheets are retained for each site.  All data recorded 
on the field sheets will be maintained in a spatially referenced electronic 
database. 
   
Laboratory log books, bench sheets, and QA documentation will be retained at 
the South Durham WRF per the laboratory QAPP.   
 
Stormwater Services will retain ambient and biological records on-site for a 
minimum of 5-years.  Records may be maintained off-site for up to 12 years.  
Monitoring data is stored in one of several Microsoft Access® databases.   Data 
entry is verified monthly to correct transcription errors.   
 
7.9.8 Data Evaluation and Assessment - Stormwater Services has performed 
several data evaluations and assessments in the past.  These have been 
reported in previous annual NPDES reports and summarized in the State of Our 
Streams report since 2004.  EPA guidance on data quality assessments 
suggests a review of the objectives, sampling design, and preliminary data as 
the first steps of a statistical data review.     
 
Stormwater Services utilizes a systematic planning process when evaluating 
monitoring for the coming year.  In most cases, the sampling design will 
provide adequate data for the data evaluation.  Special studies may require a 
post-monitoring review to ensure that objectives are met.  As described in 
Section 7.9.7, databases are verified on a regular basis to ensure that 
analytical or statistical comparisons use proper and correct data.   
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In general, EPA guidance38 recommends validation of data, calculating basic 
statistics, and generating graphs.  Stormwater Services routinely evaluates 
water quality data to determine representativeness and feasibility.  This 
includes preparing time-series graphs, determining measures of central 
tendency, and evaluating distributions at each site and over all sites.  
However, there are specific evaluations that are performed quarterly or 
annually to assess water quality conditions.  These specific evaluations are 
further described below. 
 

7.9.8.1 Water Quality Index - Stormwater Services created a Water Quality 
Index (WQI) to relay surface water chemistry information to the citizens of 
Durham in an easily understood format.  The WQI is unique to Durham and 
accounts for the following chemical and physical parameters:  dissolved 
oxygen, turbidity, fecal coliform bacteria, total nitrogen, total phosphorus, 
5-day biochemical oxygen demand, dissolved copper and dissolved zinc.  
The annual average water quality index is provided in a summary table with 
comparison to NC water quality standards. 

 
7.9.8.2 Comparison to NC Water Quality Standards - Several parameters 
measured by Stormwater Services have NC Water Quality standards to 
which data are directly compared.  Water quality standards for dissolved 
oxygen, turbidity, and fecal coliform bacteria will be compared to instream 
measurements.  The continuous concentration criterion is compared to 
instream measurements in lieu of the action level standards for copper and 
zinc.  These comparisons will be presented in a tabulated form that also 
includes average nutrient levels.  An example of this summary table is 
presented in Appendix N. 

 
7.9.8.3 NC Biotic Index and Water Quality Rating - The Stormwater 
Services benthic macroinvertebrate monitoring program currently reports 
results on an annual basis.  This program, which obtained state 
certification in 2008, includes the collection, identification, and 
enumeration of macroinvertebrate species.  A NC Biotic Index (Biotic Rating 
and Water Quality Rating) is calculated for each site on an annual basis 
using DWQ methodology.  Results are summarized in tabular form, as 
shown in Appendix N. 

 
7.9.8.4 Comparison of Sites - City staff compare all data collected at each 
site to determine if any sites have unusually higher or lower concentrations 
of a variety of constituents.  Box and whiskers plots39 are used to make 
these rapid comparisons to determine sites that appear to have different 
characteristics from the others.  The City of Durham finds comparisons of 

                                                 
38 Ibid. 
39 Box and whiskers plots are summary plots of the distribution of a parameter that provide information on the 
median, interquartile range, highs and lows. 
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box plots to be particularly useful for parameters without water quality 
standards such as TSS and nutrients.   

 
7.9.8.5 Other evaluations - Other evaluations and assessment can be 
made using the water quality data collected by Stormwater Services.  These 
can range from a multitude of statistical analyses and tests to process-
based water quality modeling.  These other evaluations will be reported in 
annual NPDES reports as needed, but will not be provided in each annual 
report.  Two such evaluations that may be included every other year include 
the determination of annual nutrient loads and statistically significant 
trends, as described below. 

 
7.9.8.5.1 Annual Nutrient Loads - Annual nutrient loads may be 
calculated at locations with US Geological Survey (USGS) continuous 
discharge monitoring and water quality monitoring by Stormwater 
Services.  Annual loading will be determined using one of the two 
following publicly available programs: 

FLUX:  Maintained by the US Army Corps of Engineers and 
provided within the BATHTUB lake modeling software, and/or 
LOADEST:  Maintained by the USGS and available on the USGS 
website. 

 
7.9.8.5.2 Assessment of Trends - Assessing steady trends of 
improvement or worsening are a goal of the City of Durham monitoring 
program.  Per Schwarz (2008), the recommended sample group size for 
such analyses is 60 samples with at least five seasonal cycles.  Five 
seasonal cycles will be available in 2009 (i.e., 2004 – 2008).   
Stormwater Services anticipates incorporating trend analysis to the 
annual report in the 2009 calendar year.   

 
7.9.10 Reporting - Stormwater Services provides regular updates of water 
quality to the public and to NC DWQ.  There are two primary methods of 
reporting annual water quality assessments.   
 
The first method of communicating information about water quality is the 
annual State of Our Streams report.  The State of Our Streams report 
summarizes the water quality index, fecal coliform bacteria, and water clarity 
in a simplified format.  These reports, which are available on the Stormwater 
Services website, also include other information regarding water quality 
protection efforts made by the City of Durham.  The State of Our Streams 
reports are available from 2004 onward.   
 
The second method of communicating information about water quality is 
through the NPDES Annual Report.  Several different matrices are generated 
for the report that focus on higher reporting implementation efforts (although 
there is some overlap with the State of Our Streams report in terms of water 
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quality reporting).  A summary table, such as that provided in Appendix N, is 
provided for monitoring results in each annual NPDES report.  These tables 
have also been provided in past annual NPDES reports.  Future reports will also 
contain comparisons of monitoring locations for selected parameters, 
including box and whiskers plots of DO, conductivity, turbidity, TSS, TKN, and 
TP.   
 
 
7.10 Water Quality Recovery Programs 
For each Total Maximum Daily Load (TMDL) developed by the NC Division of 
Water Quality and approved by EPA that provides a Waste Load Allocation 
(WLA) to the City’s MS4, the City must develop a Water Quality Recovery 
Program that indicates how the City will monitor, manage, and control the 
TMDL pollutant (to the maximum extent practicable and to the extent 
authorized by law).  A TMDL Monitoring Plan must be developed within 36 
months of the issuance of the permit, or by June 30, 2010 for existing 
approved TMDLs.  For TMDLS subsequently approved by the EPA, the City will 
have 36 months to develop a TMDL Monitoring Plan. 
 
The EPA has approved TMDLs that assign a WLA to the City of Durham for 
fecal coliform bacteria for Northeast Creek and for turbidity in lower Third 
Fork Creek.  The City of Durham will develop, and include by reference, water 
quality recovery programs for these TMDLs within 24 months of the issuance 
of the permit or approval of a TMDL.  The City of Durham will develop a TMDL 
Monitoring Plan within 36 months of issuance of the permit or approval of a 
TMDL.  The template in Appendix O will be used in developing each Water 
Quality Recovery Program. 
 
After development, such Water Quality Recovery Programs will be incorporated 
into this SWMP by reference.  Following any review and comment by the 
Division on a Water Quality Recovery Program or ancillary monitoring plan, the 
City will incorporate any necessary and appropriate changes into the program 
and/or monitoring plan. 
 

H-522



 

119  
 

Section 8.0 
References 
 
California Stormwater Quality Association.  2007. Municipal Stormwater Program  

Effectiveness Guide. California: CASQA. 
 
City of Durham.  2006.  City County Planning Department: Environmental  

Enhancements to the Unified Development Ordinance.  Retrieved March 17, 
2009, from City of Durham website: http://www.durhamnc.gov/departments/ 
planning/udo_environmental_enhancements.cfm. 

 
City of Durham, Public Works Department.  2006.  Public Works Department:  

Stormwater Services Divisions.  Durham, NC: City of Durham. 
 
City of Durham, Public Works Department.  2009.  Reference Guide for Development.   

Durham, NC: City of Durham. 
 
City of Durham, Stormwater Services Water Quality Section.  2008.    Quality  

Assurance Project Plan (DRAFT).  Durham, NC: City of Durham.   
 
City of Durham, Stormwater Services Water Quality Section.  2008.  Standard  

Operating Procedures for Benthic Macroinvertebrates.  Durham, NC: City of 
Durham. 
 

Clean Water Education Partnership (CWEP).  2009.  Clean Water Education Partnership.   
Retrieved March 17, 2009, from CWEP website: http://www.nccleanwater.org/.   

 
Durham City-County Planning Department.  2006.  Durham Comprehensive Plan.   

Durham, NC: Durham City-County Planning Department. 
 
Gilliom, Robert J., et. al.  2007.  The Quality of Our Nation’s Waters: Pesticides in the  

Nation’s Streams and Ground Water, 1992–2001 (Circular 1291).  Reston, VA: 
US Geological Survey. 

 
Interpretive Policy Memorandum on Reapplication Requirements for Municipal  

Separate Storm Sewer Systems, 61 Fed. Reg. 41697 (1996). 
 
McMahon, G. and Roessler, C. (2002).  A Regression-Based Approach to Understand 
Baseline Total Nitrogen Loading For TMDL Planning. WEF Specialty Conference on 
National TMDL Science and Policy 2002. 
 
NC Division of Water Quality (DWQ).  2007.  DWQ Primary Surface Water  

Classifications.  Retrieved March 17, 2009, from 
http://h2o.ehnr.state.nc.us/csu/swc.html. 

 
NC DWQ.  2007.  NPDES Permit (NCS000249).  Raleigh, NC: NC DWQ.  

 
NC DWQ, Environmental Sciences Section.  2007.  Neuse River Basin Ambient  

Monitoring System Report: September 1, 2000 through August 31, 2005.  

H-523



 

120  
 

Raleigh, NC: NC DWQ. 
 
 
 
NC DWQ, Environmental Sciences Section.  2008.  NPDES Discharge Monitoring  

Coalition Program: Field Monitoring Guidance (Draft Version 1.0).  Raleigh, NC: 
DWQ. 
 

NC DWQ, Planning Section.  2008.  North Carolina 303(d) List of Impaired Waters.   
Raleigh, NC: NC DWQ. 

 
NC State Data Center.  2009.  Log Into North Carolina.  Retrieved March 17, 2009,  

from LINC website: http://linc.state.nc.us/. 
 
Schwarz, C. J.  2008.  Sampling, Regression, Experimental Design and Analysis for  

Environmental Scientists, Biologists, and Resource Managers.  British Columbia:  
Simon Fraser University.     

 
US Environmental Protection Agency (EPA), Office of Water.  1992.  NPDES Storm  

Water Sampling Guidance Document (EPA 833-B-92-001).  Washington DC: 
EPA. 
 
US EPA, Office of Environmental Information.  2002.  Guidance on Choosing a  

Sampling Design for Environmental Data Collection (EPA QA/G-5S).  
Washington, DC: EPA. 

 
US EPA, Risk Reduction Engineering Laboratory Office of Research and Development.   

1993.  Investigation of Inappropriate Pollutant Entries into Storm Drainage 
Systems (600/R-92/238).  Cincinnati, Ohio: EPA. 

 
Woolfolk, M., W. Hailey, J. Baker and J. Cox.  2008.  Nutrient and Bacteria  

Characterization of Surface Discharging Sand Filter Systems.  Presentation at 
the 2008 Water Resources Research Institute Annual Conference, Raleigh, NC.   
 

H-524



 

i  
 

 

 
City of Durham  

Stormwater Management  
Program Plan  

 
 

January16, 2009 
Revised May 6, 2010 

 

H-525



 

ii  
 

TABLE OF CONTENTS 
 
PREFACE 

Acronyms .................................................................................................. vi 
Background ................................................................................................ 1 

 
1. Storm Sewer System Information 

1.1. Population Served ............................................................................... 3 
1.2. Growth Rate ........................................................................................ 3 
1.3. Jurisdictional and MS4 Service Areas ................................................... 4 
1.4. MS4 Conveyance System (Public and Private) ....................................... 7 
1.5. Land Use Composition Estimates ...................................................... 10 
1.6. Land Use Estimate Methodology ........................................................ 10 
1.7. TMDL Identification ........................................................................... 12 

 
2. Receiving Streams 

2.1. Hydrologic Units ............................................................................... 16 
2.2. Receiving Streams with Index Numbers ............................................. 16 

 
3. Existing Water Quality Programs 

3.1. Local Programs ................................................................................. 25 
3.2. State Programs .................................................................................. 45 

 
4. Permitting Information 

4.1. Responsible Party Contact List .......................................................... 47 
4.2. Organizational Chart ......................................................................... 47 
4.3. Signing Official ................................................................................. 48 
4.4. Duly Authorized Representative ........................................................ 48 
 

5. Co-Permitting Information (if applicable) 
5.1. Co-Permittees ................................................................................... 49 
5.2. Legal Agreements ............................................................................. 49 
5.3. Responsible Parties ........................................................................... 49 

 
6. Reliance on Other Government Entity 

6.1. Name of Entity .................................................................................. 50 
6.2. Measure Implemented ....................................................................... 50 
6.3. Contact Information .......................................................................... 50 
6.4. Legal Agreements ............................................................................. 50 
6.5. Recognition of Contributions ............................................................ 50 

 
7. Stormwater Management Program 

7.1. Program Implementation................................................................... 53 
7.2. Public Education and Outreach on Storm Water Impacts .................... 62 
7.3. Public Involvement and Participation ................................................. 71 
7.4. Illicit Discharge Detection and Elimination ........................................ 72 

H-526



 

iii  
 

7.5. Construction Site Stormwater Runoff Control .................................... 78 
7.6. Post-Construction Storm Water Management in New Development and 

Redevelopment ................................................................................. 81 
7.7. Pollution Prevention and Good Housekeeping for Municipal Operation 

Program ............................................................................................ 90 
7.8. Program to Monitor and Control Pollutants to Municipal Systems ...... 96 
7.9. Water Quality Assessment and Monitoring  ....................................... 99 

7.10. Water Quality Recovery Programs .................................................... 109 
 
8. References 

8.0. References ...................................................................................... 111 
 
9. Appendix 

9.0. Table of Contents for Appendices 
APPENDIX A 2007 State of our Streams Report  
APPENDIX B City of Durham Stormwater Pollution Control Ordinance 
APPENDIX C City/County UDO Environmental Protection Standards 

(Chapter 8) 
APPENDIX D City/County UDO Sedimentation and Erosion Control 

Ordinance (Section 3.8) 
APPENDIX E Sedimentation and Erosion Control Site Inspection Protocol 
APPENDIX F City of Durham Stormwater Performance Standards for 

New Development, Neuse River Basin Standards  
APPENDIX G Neuse New Development Bmp Summary, from the City of 

Durham Neuse Annual Report  
APPENDIX H Authorization of Director of Public Works as Signing 

Official  
APPENDIX I Key Position Contacts  
APPENDIX J Target Pollutant, Sources and Audiences  
APPENDIX K City of Durham Draft Post-Construction Ordinance 
APPENDIX L Inventory of Municipal Facilities, Activities and Operations 
APPENDIX M Monitoring Stations 
APPENDIX N Example Monitoring Summary Results  
APPENDIX O Water Quality Recovery Program Template 

  
 

H-527



 

iv  
 

List of Tables 
 

Table 1-1: Population and Growth Rate for the City Of Durham .................. 3 
Table 1-2: Population, Land Area, and Density for the City Of Durham ....... 4 
Table 1-3:  Jurisdictional Area for the City of Durham (March 5, 2008) ........ 4 
Table 1-4:  Conveyance System Features for the City of Durham ................. 8 
Table 1-5:  Percentage of Land Uses in the City of Durham ....................... 10 
Table 1-6:  Acronyms Associated with Figure 1.3 Map Legend .................. 12 
Table 1-7: EPA Approved TMDLs with Loads Assigned to the City of  

Durham ................................................................................... 12 
Table 1-8:  Nutrient Sensitive Waters Subject to State Rule-Making ........... 14 
Table 2-1:  City of Durham Major Watersheds .......................................... .16 
Table 2-2:  Water Quality Classification and Receiving Stream Status for BIMS 

Indexed Streams by River Basin in Durham County ................. .18 
Table 3-1:  Ambient Water Quality Monitoring Parameters ......................... 27 
Table 3-2: Summary of the Current Water Supply Watershed     

Requirements .......................................................................... 39 
Table 3-3:  Sediment and Erosion Ordinance Application ........................... 40 
Table 7-1:  BMP Summary Table for the Public Education and Outreach 

Program .................................................................................. 66 
Table 7-2: BMP Summary Table for the Public Involvement and Participation 

Program .................................................................................. 71 
Table 7-3:  BMP Summary Table for the Illicit Discharge Detection and 

Elimination Program ................................................................ 73 
Table 7-4:  BMP Summary Table for the Post-Construction Storm Water 

Management Program ............................................................. 84 
Table 7-5:  BMP Summary Table for the Pollution Prevention/Good 
  Housekeeping for Municipal Operations Program .................... 91 
Table 7-6:  BMP Summary Table for Monitoring and Control of 
  Pollutants Entering the MS4 ..................................................... 97 
Table 7-7: Field Parameters Measured by Stormwater Services ............... 105 
Table 7-8: Laboratory Quantitation Limits .............................................. 106 

 

H-528



 

v  
 

List of Figures 
 

Figure 1-1:  City of Durham Watersheds and Political Boundaries ................. 5 
Figure 1-2:  Land Use Composition within City of Durham                 

Corporate Limits ...................................................................... 11 
Figure 1-3:  City of Durham Local Impaired Waters and TMDLs ................... 13 
Figure 3-1:  2007 Discharge Investigations Completed by SWS Staff ........... 34 
Figure 3-2:  Water Supply Watershed Overlay for the City of Durham .......... 38 
Figure 3-3:  Neuse River Basin Area Subject to Post-Construction Nitrogen 

Controls  ................................................................................. 43 
Figure 7-1:  Iterative Process of Stormwater Management  .......................... 52 
Figure 7-2:  Classification of Outcome Levels  ............................................ 53 
Figure 7-3:  City Departments Organization Chart  ....................................  54 
Figure 7-4:  Public Works-Stormwater Organization Chart  ......................... 56 
Figure 7-5:  Post-Construction Stormwater Treatment Map  ....................... 83 
Figure 7-6:  Ambient and Benthic Monitoring Location Map for 2008  ...... 102 

  
  

 
 

H-529



 

vi  
 

Acronyms Used In the SWMP Plan 
 
BIMS Basinwide Information Management System 
BMP  Best Management Practice  
BOD  Biochemical Oxygen Demand  
CCC Continuous Chronic Criteria 
COD  Chemical Oxygen Demand 
CWA  Clean Water Act 
DEW Digital Elevation Model 
DO  Dissolved Oxygen 
DCSWS  Durham County Storm Water Services 
DSWS  Durham City Storm Water Services 
EAB  Environmental Affairs Board 
EEUDO Environmental Enhancements to the UDO 
ETJ  Extra Territorial Jurisdiction 
EPA Environmental Protection Agency 
EPT Ephemeroptera, Plecoptera, and Trichoptera insect groups 
FY Fiscal Year 
GIS  Geographic Information System 
HAZMAT HAZardous MATerials 
IDDE Illicit Discharge Detection and Elimination 
IRCAT Integrated Report assessment CATegory 
MOU Memorandum of Understanding 
MS4  Municipal Separate Storm Sewer System 
NC North Carolina 
NCAC  North Carolina Administrative Code 
NCBI North Carolina Biotic Index 
NC DENR  North Carolina Department of Environment and Natural Resources 
NC DLQ North Carolina Division of Land Quality 
NC DOT  North Carolina Department of Transportation 
NC DWQ  North Carolina Division of Water Quality 
NET New Employee Training 
NOV Notice of Violation 
NRCS Natural Resources Conservation Service 
NPDES  National Pollutant Discharge Elimination System 
NPP Notice of Proposed civil Penalty 
NSW Nutrient Sensitive Waters 
PAH Polycyclic Aromatic Hydrocarbon 
PCB  Polychlorinated Biphenyls 
QAPP Quality Assurance Project Plan 

H-530



 

vii  
 

Acronyms Used In the SWMP Plan (continued) 
 
SARA Superfund Amendments and Reauthorization Act of 1986  
SFOMPA Stormwater Facility Operation and Maintenance Permit Agreement 
SOS State of Our Streams 
SSO Sanitary Sewer Overflow 
SWMP  StormWater Management Program 
SWPPP StormWater Pollution Prevention Plan 
SWS Storm Water Services (City of Durham, Public Works) 
TKN  Total Kjeldahl Nitrogen 
TMDL  Total Maximum Daily Load 
TP Total Phosphorus 
TSS  Total Suspended Solids 
UDO Unified Development Ordinance 
USGS U.S. Geological Survey 
W&S Water and Sewer Maintenance Division (City of Durham) 
WLA  Waste Load Allocation 
WQBA Water Quality Basin Area 
WQCA Water Quality Critical Area 
WQI  Water Quality Index (City of Durham) 
WRF Water Reclamation Facility 

 

H-531



 

1  
 

Background 
 
The City of Durham is authorized to discharge stormwater from the City’s 
Municipal Separate Storm Sewer System (MS4) to receiving waters of the State 
in accordance with the discharge limitations, monitoring requirements, and 
other conditions set forth in National Pollutant Discharge Elimination System 
(NPDES) permit NCS000249 under Section 402(p) of the federal Clean Water 
Act.  The City’s municipal separate storm sewer system is located within the 
City of Durham Jurisdictional Area and Durham County.  The system 
discharges to receiving waters within the Cape Fear and Neuse River basins.  
The permit requires development and implementation of a Stormwater 
Management Program.  This Stormwater Management Program is limited to 
the jurisdictional area within the City of Durham’s municipal boundaries 
because the City does not exert authority over an Extra Territorial Jurisdiction 
(ETJ).   
 
The City of Durham Municipal Separate Storm Sewer System is the drainage 
conveyance or system of drainage conveyances owned and operated by the 
City of Durham.  The City’s MS4 includes curbs, street gutters, catch basins, 
storm drain pipes, swales, ditches, and other man-made conveyances 
designed or used for collecting and conveying stormwater.  Durham’s MS4 is 
primarily the drainage conveyances in City-owned streets and on City 
property.  There are other MS4s within the City of Durham including publicly-
owned drainage conveyances of the NC Department of Transportation, 
Durham Technical Community College, North Carolina Central University, 
Durham City-County School System, and Durham County.  Drainage on 
private property typically is covered by private drainage easements and are 
for the benefit of adjacent property owners. 
 
On May 17, 1993 the City of Durham submitted its application for a NPDES 
Municipal Stormwater Permit under the federal Clean Water Act’s Phase I 
regulations for large and medium size cities.  The City’s first permit was 
issued by the North Carolina Division of Water Quality and became effective 
December 30, 1994.  On December 23, 1998, the City submitted a timely 
application for permit renewal.  In October of 1999, NC DENR, Division of 
Water Quality acknowledged the City's timely application, and authorized the 
City to continue operating under its existing permit in accordance with 
federal regulations.  The City was allowed to implement program elements 
outlined in the renewal application while it awaited issuance of a new permit.  
The North Carolina Division of Water Quality subsequently developed 
implementation requirements for the Phase II stormwater program and 
requested a supplemental permit application addressing the new 
requirements of the Phase II program; the City submitted the supplemental 
information June, 2003.  The City was issued a second round permit that 
became effective July 1, 2007. 
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In part II of the permit, Section I.1 requires development and implementation 
of a Stormwater Management Program (SWMP).  A SWMP Plan was developed 
for the initial permit, and has been modified over the years to comply with 
provisions of the initial permit and provisions in the City’s application for 
permit renewal.  The City is required to continue implementing the prior plan 
until this one has been approved. 
 
Municipal stormwater management is intended to be implemented in an 
iterative manner with each five-year permit containing more detailed 
requirements, and municipal permittees responding with better tailored, 
more advanced stormwater management programs.  Iterative improvements 
may also occur on a shorter cycle, with permittees making minor revisions to 
their management plans annually. 
 
Issuance of a new NPDES permit with new provisions, and with more detailed 
requirements for provisions in the initial permit, requires development of a 
new SWMP Plan.  The purpose of this plan is to establish the means by which 
the City will achieve compliance with the permit (NCS000249) and the 
specific requirements of section 402(p)(3)(B) of the Clean Water Act. This 
section of the Clean Water Act requires that the City, to the maximum extent 
practical and allowable under State or local law, effectively prohibits non-
stormwater discharges to the City's MS4 and that controls and management 
measures are implemented by the City to reduce the discharge of pollutants 
from the MS4.   
 
Once this SWMP Plan has been approved by the North Carolina Division of 
Water Quality, its provisions become enforceable parts of the permit (as 
outlined in part II, section I.2 of the permit).  Implementation of best 
management practices consistent with the provisions of this plan will 
constitute compliance with the standard of reducing pollutants to the 
maximum extent practicable.  Until this plan is approved, the City will 
continue to comply with the SWMP Plan (latest modification) developed under 
the previous permit. 
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Section 1.0 -  
Storm Drainage System Information 
 
 
1.1 Population Served 
This Stormwater Program Management Program (SWMP) addresses the City’s 
MS4 located within the City of Durham municipal boundaries.  The City of 
Durham is the fourth largest City in North Carolina according to the 2000 
census.  Table 1-1 provides the population and estimated average annual 
growth rate for the City of Durham and for Durham County as a whole.   
 
 
Table 1-1: Population and Growth Rate for the City of Durham1 
 

City-County Current Est. 
Population 
(July 2006) 

2000 
Population  

1990 
Population  

Est. Annual 
Percent 
Change 

City of Durham 214,492 187,035  136,612 3.7%  
Durham County - 223,314 181,835 - 

 
 
 
1.2 Growth Rate 
The population growth rate is estimated to be 3.7% as shown in Table 1-1 for 
the incorporated area of the City of Durham. This growth rate was calculated 
using the percent change between the 1990 and 2000 population totals from 
the Decennial Census, annualized by dividing this percent change by ten.   
 
Table 1-2 provides the population, land area, and population density for the 
City of Durham.  Population density has remained relatively constant over the 
last 16 years, indicating that the City has grown through expansion largely as 
a result of voluntary annexation.   
 
Voluntary annexation agreements are executed throughout the year, but 
formal annexations occur only twice a year.  The Planning Department 
updates jurisdictional boundaries after annexations formally occur.  
 
 

                                                 
1 The source of this population data is the 1990 and 2000 Decennial Census information obtained from the 
following website:  http://linc.state.nc.us/ and represents corrected census data. 
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Table 1-2: Population, Land Area and Density for the City of Durham2 
 
Parameter 1980 1990 2000 2006 
Population 101,149 136,612 187,035 214,492 
Land Area (sq. mile) 42.32 70.22 94.64 103.67 
Density (pop/ sq. mile) 2,390 1,946 1,976 2,069 

 
 
1.3 Jurisdictional and MS4 Service Areas 
The City of Durham is the only incorporated municipality in Durham County.  
The City and County enjoy a unique relationship, and jointly operate 
combined City-County Planning and City-County Inspections Departments.  
The location of the City in relation to Durham County and major watershed 
areas is provided in Figure 1-1.  
 
The current jurisdictional area with the City of Durham is provided below in 
Table 1-3.  The source of this is GIS data maintained by the Durham City-
County Planning Department (GIS feature class gis_data.A1.Dur_City, updated 
March 5, 2008, contained in the Administrative Boundaries dataset).   
 
 
Table 1-3: Jurisdictional Area for the City of Durham (March 5, 2008) 
 

Incorporated Area Total Jurisdiction 
105.8 square miles 105.8 square miles 

 
 
The City of Durham does not exert authority over extra-territorial 
jurisdictions.  The City’s authorities are constrained by its municipal 
boundaries.  

                                                 
2 This data was obtained from the same state website, http://linc.state.nc.us/, and represents corrected census 
data.   
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Figure 1-1: City of Durham Watersheds and Political Boundaries3 

 

                                                 
3 City boundaries in Figure 1-1 are based on GIS feature class gis_data.A1.Dur_City (updated March 5, 2008, 
contained in the Administrative Boundaries dataset) maintained by Durham City-County Planning Department.  
Watershed boundaries are based streams and topographic data from high resolution aerial photogrametry mapping 
by Landmark under contract to City of Durham Engineering.  Watershed delineations have been modified to reflect 
the mapped stormwater piping network in addition detailed surface topography. 
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An MS4 is a publicly-owned and operated stormwater conveyance or system 
of conveyances.  These conveyances can include curbs, street gutters, catch 
basins, storm drain pipes, swales, ditches, and other man-made conveyances 
designed or used for collecting and carrying stormwater.  Any public entity 
that owns and operates a stormwater conveyance system has an MS4, but not 
all MS4s are currently subject to regulation.  An MS4s’ service area is that 
land area that drains to the MS4. 
 
Several factors make it difficult to determine the City of Durham MS4 Service 
Area with available information.  The first is that there are several public 
entities that have MS4s in Durham.  For example, the NC Department of 
Transportation (DOT) has drainage conveyances ancillary to state and 
interstate highways that DOT owns and operates.  In addition to NCDOT, 
there are at least four other public entities with limited MS4s in the City of 
Durham. 
 
A second, and more complicating, factor is the historic use of private 
drainage easements.  In Durham drainage easements on private property are 
not public or municipal easements as may be the case in other communities; 
instead they are platted as private easements for the benefit of adjacent 
property owners, allowing neighbors to alleviate blockages in the event the 
property owner does not do so.  Much of the open channel drainage system 
and a significant portion of stormwater piping in Durham is private drainage– 
meaning the property owner is responsible for maintenance.  This private 
drainage is not owned and operated by the City.  A significant portion of 
private drainage does enter the City’s MS4, but some enters NC DOT’s MS4 
or drains directly to waters of the state. 
 
In summary, the City of Durham’s MS4 is essentially the system of man-
made stormwater conveyances located within the right-of-way of City-owned 
streets or on City-owned property.  As indicated in Section 1.4 below and 
discussed in Section 7.1, the City has developed a detailed feature inventory 
and map of both the public and private system of drainage conveyance. 
 
Using the inventory and map in combination with a parcel map, the City has 
begun to determine MS4 features (this is discussed further in the section 
below).  However, parcel data maps maintained by the Durham County Tax 
Assessor’s Office do not show ownership for certain parcels.  For example, 
parcels associated with the main channel of Ellerbe Creek do not appear in 
the Tax Assessor’s GIS parcel database because Ellerbe Creek was the subject 
of a US Army Corps of Engineers flood control project in the late 1950s.  
Neither the Corps nor the County Tax Assessor’s Office have accessible 
property records for the land involved in the flood control project. 
 
Determining the City of Durham MS4 Service Area will require determining 
the private drainage that enters the City’s MS4 and the inlets of this 
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combined system.  It will also require using surface topography to delineate 
areas or “catchments” that drain to each inlet.  The City intends to develop a 
conditioned Digital Elevation Model (DEM) that would facilitate delineating 
drainage catchments.   
 
Determining the MS4 Service Area is important for determining the 
applicability of the federal Clean Water Act and the City’s permit obligations.  
Note that the City’s stormwater management plan has always been 
comprehensive, going beyond minimum permit requirements.  For example, 
the City has mapped virtually the entire drainage system, including almost all 
public and private system components 12 inches and larger.  Some pipes 
smaller than 12 inches have been mapped for specific purposes.  Similarly, 
the City’s illicit discharge ordinance addresses non-stormwater discharges to 
both public and private components of the drainage system.   
 
 
1.4 MS4 Conveyance System (Public and Private) 
The existing City of Durham MS4 conveyance system is composed of curbs, 
gutters, catch basins, street culverts, pipes, ditches and swales all located 
within the right-of-way of City streets and on City-owned property.  Other 
MS4s within City limits include those of the NC Department of 
Transportation, NC Central University, Durham Technical Community College 
and Durham City-County Schools.  Much of the drainage in the City is on 
private property and is maintained by the property owner; drainage 
easements on private property are platted as private easements for the 
benefit of adjacent property owners, allowing neighbors to alleviate 
blockages in the event the property owner does not do so. 
 
The City has detailed topography and hydrology maps. The City also has 
mapped stormwater inlets, underground pipes, manholes, junction boxes, 
street culverts, and other features of the conveyance system that collect and 
convey storm water within the City of Durham.  Mapping of pipes initially 
focused on collecting data on pipes that are 12 inches and larger.  
Information on smaller pipes is now collected as the maps are updated.  
Current minimum pipe size for new construction is 15 inches.  These maps 
include features on both public and private property.  
 
There are more than 1,500 miles of open channel sections in the City of 
Durham.  Of these channel miles, approximately 1,250 miles are identified as 
rivers and streams; 150 miles are identified as ditch.  These drainage 
features have been identified based on detailed aerial photogrametry used to 
develop Durham’s two-foot topographic mapping. These maps are used in 
conjunction with US Geological Survey (USGS) and the Natural Resources 
Conservation Service (NRCS) soil survey maps to determine where riparian 
zones should be protected from development.  Field determinations are used 
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when necessary to determine the beginning of intermittent and perennial 
stream segments. 
 
There are more than 39,000 stormwater inlets, 705 miles of stormwater pipe, 
and 9,300 outlets in the City.  Much of the conveyance system is private.  
Approximately 48% of the inlets and 33% of the outlets are identified as City-
owned and operated.  Often an outlet on private property may be discharging 
water collected from City inlets. The City’s policy on conducting work on 
private drainage systems considers whether the private system conveys 
street drainage.  
 
There is an average of 4.2 inlets for each outlet. While there are 
approximately 9,300 outlets, many of these involve small drainage areas and 
small pipes.  Major outfalls are generally those 36 inches or greater along 
with all outfalls serving industrial areas. Before the City had mapped the 
stormwater infrastructure, the City identified approximately 890 major 
outfalls draining approximately 60 acres.  With growth and annexation it is 
estimated that there are now approximately 1,100 major outfalls.  Additional 
major outfalls will be identified during the permit term. Conveyance system 
features are summarized in Table 1-4 below. 
 
 
Table 1-4: Conveyance System Features for the City of Durham 

  

 
 
The City’s stormwater system inventory is housed in an enterprise GIS 
database (ArcGIS) and has been made available to the public on the City's 
online mapping web site.  The City’s inventory was originally developed by an 

Conveyance Feature  Total,
City-
wide 

Linear conveyance features
Storm drain pipe miles 705
Total storm drain pipe 
miles 

705

Open Channel:  
  River miles 279
  Stream miles 976
  Ditch miles 149
  Unknown miles 114
Total open channel miles 1,517
Number of pipe segments:  
Storm drain pipe 41,963
Culvert 534
Driveway 1,094
Minor 158
Stub 1,510
Unknown 1,799
Total # of pipe segments 47,058

Conveyance 
Feature  

Total, 
City-wide 

City-
MS4  

Point conveyance features (i.e. inlets, outlets)
Drop inlets 9,418 1,717
Curb inlets 9,676 6,636
Combo inlets 12,980 7,205
Riser pipe inlets 146 4
Slab inlets 940 194
End-section inlets 6,226 3,253
Inlet Subtotal 39,386 19,009
Junction Boxes 409 124
Manholes 2162 824
Connector Subtotal 2571 984
End-section 
outlets** 

9325 3185

Outlet Subtotal 9325 3185
End-section, 
unknown 

350 86

Other 3015 1045
Total, all nodes 54,647 24,273
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external vendor during the period from 1999 to the end of 2003.  Currently 
two storm water staff members are dedicated to the update and maintenance 
of the storm water inventory.  Development projects are required to submit 
As-Built information in digital form that is also used to update the inventory.  
Staff members conduct field survey work to resolve conflicting information 
and to collect missing information using a survey grade GPS.   
 
Integrated into the conveyance system are more than 500 stormwater 
management practices (also referred to as structural best management 
practices or BMPs).  These BMPs were constructed during land development to 
manage peak flow and/or reduce pollutant concentrations.  Virtually all of the 
BMPs in the City are located on private property.  There are only eight BMPs 
owned by the City. 
 
Current design standards require conveyances be designed for 25-year storm 
events for drainage areas of 100 acres or more; smaller drainage area 
conveyances must be designed for ten-year storm events.  For open channel 
sections, flow must be non-erosive and contained within the channel.  Pipe 
systems must be designed to provide free-surface gravity flow throughout the 
system.  Outlet energy is commonly dissipated through the use of concrete 
headwalls, end-walls, or flared end sections with riprap aprons.  In newer 
development energy dissipation of this type tends to be limited to outlets 
discharging to wet ponds, swales, and other stormwater treatment practices.  
Current practice is to dissipate flows up to the one inch storm though level 
spreaders that return the concentrated flow to a sheet flow discharged 
through a vegetated riparian buffer.  
 
Maintenance and improvements to the MS4 system are funded by storm water 
utility fees collected within the City of Durham.  The City also does drainage 
projects on private property with the property owner’s permission.  Ongoing 
maintenance of these projects remains the responsibility of the property 
owner.   
 
The City provides comprehensive inspection and maintenance of the MS4 
system through several different programs.  These include: 

 Routine maintenance such as street sweeping that cleans debris from 
inlet grates; 

 Routine cleaning of catch basin sumps, during which pipes are 
inspected and cleaned as necessary;   

 Routine inspection of major public and private stormwater outfalls that 
identifies illicit discharges, structural issues and maintenance needs so 
that they can be dealt with appropriately; and 

 Removal of debris and blockages from channels where such materials 
could cause or contribute to flooding.   
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Improvements to the drainage system include stream restoration projects 
using natural channel design techniques, channel stabilization, small scale 
drainage improvement projects that address localized flooding, master 
planning for water quality improvements and habitat enhancement, and 
retrofitting to provide stormwater treatment.   
 
 
1.5 Land Use Composition Estimates 
The number of square miles and percentage of the MS4 service area under 
residential, commercial, industrial, and open space land use categories are 
provided in Table 1-5. This data is for land within the corporate limits of the 
City of Durham.   
 
Table 1-5: Percentage of Land Uses in the City of Durham 
 

Land Use Category  Number of 
Square Miles 

% of Land Use 
within City  

Residential  
35.7 square 

miles 34%  

Commercial, Office, Institutional  
11.6 square 

miles 11% 

Industrial  
3.9 square 

miles 4%  

Open Space  
33.7 square 

miles 32%  

Agriculture 
5.5 square 

miles 5% 

Right of Way 
14.3 square 

miles 14% 

 
 
1.6 Land Use Estimate Methodology 
Figure 1-2 provides a map of the land use composition within the City of 
Durham corporate limits.  The land use map and tabular data were derived 
from Durham County 2004 existing land use, and right-of-way datasets, and 
updated using the 2008 land parcel dataset. 
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Figure 1-2: Land Use Composition within City of Durham Corporate Limits4  

 

                                                 
4 See Table 1-6 on the next page for a list of acronyms associated with the map legends existing land use. 
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Table 1-6: Acronyms Associated with Figure 1.3 Map Legend 
 
Abbreviation Land Use Category

ROS Recreation/Open Space
VAC Vacant 
UTL Utilities 
IND Industrial 
COM Commercial 
OFC Office 
PUB Public 
HDR High Density Residential
LDR Low Density Residential
MDR Medium Density Residential
VLR Very Low Density Residential 
AGR Agricultural 

  
 
1.7 TMDL Identification 
Section 303(d) of the federal Clean Water Act requires North Carolina to: 

 Identify and establish a priority ranking for water bodies that do not 
meet applicable water quality standards (referred to as the 303(d) list);  

 Establish total maximum daily loads (TMDLs) for the pollutants causing 
impairment of these water bodies; and 

 Submit the list of impaired waters and the TMDLs to the U.S. 
Environmental Protection Agency (EPA) for approval.  

 
For a water body that is not a meeting water quality standard, a TMDL 
determines the pollutant(/s) primarily responsible for the water quality 
violations and establishes the allowable pollutant loading (including a margin 
of safety) that will result in the water body meeting water quality standards.  
The TMDL process is used to establish water quality based controls to reduce 
pollutants from point and non-point sources and restore and maintain the 
quality of the water resources in compliance with applicable standards. Table 
1-7 lists the Environmental Protection Agency approved TMDLs assigned to 
bodies of water within the City of Durham.  Figure 1-3 shows impaired waters 
and TMDLs on a map. 
 

Table 1-7: EPA Approved TMDLs with Loads Assigned to the City of Durham 

Water 
Body  

Index Number 
(in Durham Co.) 

Location of 
Impairment 

Water 
Quality 

Violations 

Target 
Pollutant 

Percent 
Reduction Status 

Northeast 
Creek  

16-41-1-17-
(0.7)a 
16-41-1-17-
(0.7)b 
 

From NC Hwy 55 
to 0.5 mile 
downstream of 
Panther Creek 

Fecal 
coliform 
bacteria 

Fecal 
coliform 
bacteria 

FC: 92% 
reduction 

Approved, 
Sept. 12, 

2003 

Third Fork 
Creek 16-41-1-12-(2) 

From a point 2.0 miles 
upstream of N.C. Hwy. 
54 to New Hope Creek 

Turbidity Sediment 
TSS: 0.75 
tons/day,  

53%  

Approved, 
Jan 11, 
2005 
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Figure 1-3: City of Durham Local Impaired Waters and TMDLs  
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In addition to the 303(d) list and the TMDLs associated with it, the state also 
requires the development of Management Plans for waters designated as 
Nutrient Sensitive Waters (NSW).  For these plans, rule-making is used to 
develop consistent requirements across multiple jurisdictions.  Table 1-8 
below summarizes the status of rule-making for three water bodies for which 
rules impact, or will soon impact, the City of Durham. 
 

 

Table 1-8: Nutrient Sensitive Waters Subject to State Rule-Making 

Water 
Body  

Index 
Number (in 
Durham Co.) 

Location of 
Impairment 

Water 
Quality 

Violations 

Target 
Pollutant(s) 

Percent 
Reduction 

Rule-
making 
Status 

Neuse River 
Estuary  N/A 

Estuarine portion 
of Neuse River 

below New Bern 

dissolved 
oxygen, 

chlorophyll (a) 
Total Nitrogen TN: 30%  

Adopted as 
temp rule 

7/97, perm 
rule August 

1998 

Upper New 
Hope Arm 
of Jordan 
Lake  

16-41-1-(14) 
Jordan Lake 

above SR1008 chlorophyll (a) 

Total 
Nitrogen, 

Total 
Phosphorous 

TN: 35% 
TP:   5%  

Rules 
expected to 

become 
effective 
August 
2009 

Falls Lake 
below 
normal poll 
elevation 

27-(1) 
Falls Lake 

(turbidity: above 
I-85) 

chlorophyll (a), 
turbidity 

Total 
Nitrogen, 

Total 
Phosphorous, 

Sediment 

Unknown Modeling is 
underway 
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Section 2.0 
Receiving Streams 
 
 
The high point within the City of Durham is a ridge line that roughly divides 
the area so that it drains into two major river basins: the Cape Fear River Basin 
and the Neuse River Basin.  The City is almost evenly split; 51.8% of the City 
drains to the Neuse River Basin and 48.2% to the Cape Fear River Basin.  
 
As a rough guide, waters to the south and west of the Durham Freeway 
(Highway 147) are generally in the Cape Fear River Basin.  This part of the City 
drains first to B. Everett Jordan Lake (i.e., Jordan Lake), the Cape Fear River, 
and finally the Cape Fear Estuary near Wilmington, NC.   
 
Waters north and east of the Durham Freeway are generally in the Neuse River 
Basin.  These waters flow first to Falls Lake, the Neuse River and finally the 
Albemarle-Pamlico Sound.  The exception is Stirrup Iron Creek in southeast 
Durham County which drains into Crabtree Creek and enters the Neuse River 
downstream of Falls Lake. 
 
Since the City sits along a high point, many streams originate within the City.5  
In these streams, human development and activity control the hydrology and 
water quality. For example, the natural alignment of many receiving streams 
has been altered over the past century.  In the early 1960s the US Army Corps 
of Engineers straightened and dredged Ellerbe Creek to form a trapezoidal 
channel to alleviate flooding.  The Corps continues to require removal of large 
woody vegetation as maintenance of this flood control project.  A section of 
Goose Creek was similarly channelized and lined with concrete in the 1970s.  
The City is reviewing maintenance practices for the Corps of Engineers flood 
control projects.  
 
In areas where the US Army Corps of Engineers have not worked, there are still 
localized drainage problems.  Modeling and drainage master planning has 
been conducted to evaluate options to mitigate the threat of flood damage for 
other areas along the Eno River and a flood warning system is being enhanced.  
The City has worked with Federal Emergency Management (FEMA) on flood 
mitigation buyouts in the Old Farm area along the Eno River and along a 
tributary of Ellerbe Creek.  More recently the City has devoted efforts to 
addressing localized flooding problems that impact or may impact occupied 
dwellings.6    
 

                                                 
5 Streams that do not begin within the City are the Eno River and New Hope Creek, both of which originate in Orange 
County. 
6 Floodplain maps were updated in 2007.  Drainage master planning to model smaller components of the drainage 
system has not been initiated in other areas. 

H-546



 

16  
 

Other examples of human development affecting hydrology and water quality 
are the lack of vegetation along stream banks in some areas of Durham.  
Development regulations first began protecting selected riparian buffers in 
1994.  Further regulations protected all riparian buffers in 2002.7  However 
these regulations exempt existing uses.  In many older developed areas, much 
of the woody vegetation that helps to anchor stream banks against erosion 
has been removed.  Many stream banks remain vegetated in the newer 
developed areas.  Efforts are underway to establish woody riparian vegetation 
where feasible     
 
 
2.1 Hydrologic Units 
The City of Durham has eleven hydrologic unit drainage areas, as listed in 
Table 2-1.   
 
Table 2-1: City of Durham Watersheds  

 
Cape Fear River Basin Watersheds Neuse River Basin Watersheds 
New Hope Creek Eno River 
Little Creek Ellerbe Creek 
Third Fork Creek Panther Creek 
Crooked Creek Little Lick Creek 
Northeast Creek Lick Creek 
 Stirrup Iron Creek 

 
 
For convenience and recognizing natural boundaries, the City has further sub-
divided some of these watersheds.  The Ellerbe Creek hydrologic unit has been 
divided into Ellerbe Creek proper and Panther Creek.  Similarly New Hope 
Creek consists of three components: the main portion of New Hope Creek and 
its two urban tributaries: Mud Creek and Sandy Creek.  A map of these 
watersheds and their hydrologic units and major subdivisions is provided in 
Figure 1-1.   
  
 
2.2 Receiving Streams with Index Numbers 
Stream segments listed on the NC Basinwide Information Management System 
(BIMS) website in Durham County that currently receive runoff from the City of 
Durham (or that may do so as the City grows) are provided in Table 2-2 at the 
end of this section.  The table includes 30 segments in the Neuse River Basin 
and 21 segments in the Cape Fear River Basin.  The table includes larger 
streams and the major tributaries of those streams; however, the BIMS system 
does not include small tributaries.  
 
                                                 
7 Utility easement maintenance also impacts vegetation along waterways.  The City is working with utilities to try to 
change some of the ways these easements are maintained to allow riparian buffers to form. 
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The receiving stream tables below include the stream index number and the 
name used by NC Division of Water Quality (DWQ) (any known alternate names 
are listed in parenthesis).  Stream names are often not unique.  North Carolina 
uses its own stream index numbering system in order to avoid confusion in 
identifying streams.  North Carolina designates the uses of a water body 
through water quality classifications (this also determines which water quality 
standards are applicable to that water body). The table also includes water 
quality classifications based on the 303(d).  In many cases a stream will be 
divided into several segments; each has its own water quality classification 
and 303(d) status.  A total of seven water bodies draining the City of Durham 
are identified on the 2006 303(d) list.  
 
Three of these water bodies are in the Neuse River Basin: Ellerbe, Little Lick, 
and Lick Creeks. All of these creeks are indicated as being biologically 
impaired.  In addition, one segment of Little Lick Creek is also listed for 
violations of water quality standards for dissolved oxygen.  The Upper End of 
Falls Lake has also been included on the draft 2008 list for chlorophyll (a) and 
turbidity.   
 
In the Cape Fear River Basin, the 2006 303(d) list includes the upper New Hope 
Arm of Jordan Lake along with Northeast, Third Fork, New Hope, and Little 
Creeks.  All of these creeks are indicated as being biologically impaired.  In 
addition, the lower end of Third Fork Creek is impaired for turbidity.  The 
lower end of Northeast Creek is impaired for fecal coliform bacteria.  TMDLs 
have been developed and approved for fecal coliform bacteria in Northeast 
Creek and for turbidity in lower Third Fork Creek.  The Upper New Hope Arm 
of Jordan Lake is listed for chlorophyll (a) (this is addressed by a TMDL 
developed for total nitrogen and total phosphorous).  New Hope Creek has 
segments impaired by low DO, fecal coliform bacteria, and/or turbidity 
(although the draft 2008 list proposes removing turbidity for a segment).  The 
draft 2008 list also proposes adding nitrite+nitrate for two segments of 
Northeast Creek.   
 
Table 2-2 below contains more detail about these impaired water bodies.  The 
location of impaired stream sections within the City of Durham is discussed 
further in Section 7-4.  TMDLs addressing impaired segments of local streams 
and lakes are shown in Figure 1-3 above.     
 
To supplement its own monitoring programs, City of Durham staff use other 
documents and resources to evaluate water quality.  These documents include 
the Basinwide Assessment Reports for the Neuse River (1999) and Cape Fear 
River (2001) and the Basinwide Management Plans for the Neuse River (2001) 
and Cape Fear River (2003).  Information from some of these documents is 
also included in Table 2-2 below.  
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Table 2-2: Water Quality Classification and Receiving Stream Status for BIMS Indexed Streams by River Basin in Durham County

 Neuse River Basin; Subbasin 03-04-01

# Receiving Stream 
Name 

Description 
 

Stream 
Index 

Number 
City/MS4 

Water Quality 
Use 

Classification 

2006 Use 
Support 
Rating  

(2008 draft 
changes in 

parenthesis) 

Water Quality 
Issues - from 

2006 303d Listing 
(2008 listing & 
Basin Plans in 
parentheses) IR

 C
a
te

g
o
ry

 

1 

Falls Lake below 
normal pool 
elevation (NEUSE 
RIVER) 

From source (confluence of Eno 
River Arm of Falls Lake and Flat 
River Arm of Falls Lake) to I-85 
bridge 

27-(1) Not in City, 
but is 

downstream 

WS-IV; NSW; 
CA 
 

(proposed 
Impaired) 

DRAFT 2008 303(d) 
lists as Impaired for 
chlorophyll(a) 
[nitrogen], turbidity 

2 Eno River 
 

From Orange County SR 1561 to 
U. S. Highway 501 

27-2-
(10) 
 

Portion 
within City 

WS-IV; B; NSW
 

Fully 
Supporting 

3 Sevenmile Creek 
759-F07 

From source to Eno River 27-2-
15 
 

Not in City, 
but receives 

runoff 

WS-IV; NSW
 

Not rated

4 
Jumping Run (a.k.a. 
Warren Creek)  
760-C10 

From source to Eno River 27-2-
17 

City WS-IV; NSW Not rated

5 Mill Creek (Crystal 
Lake) 873-A01 

From source to Jumping Run 27-2-
17-1 

City WS-IV; NSW Not rated

6 
Crooked Creek 
(a.k.a Crooked Run 
Creek) 760-D08 

From source to Eno River 27-2-
18 

Portion 
within City 

WS-IV; NSW Not rated

7 Eno River 
 

From U. S. Highway 501 to a 
point 0.5 mile upstream of City 
of Durham emergency pumping 
facility raw water intake (Lat: 36 
04' 40 Long: 78 53' 00) 

27-2-
(19) 
 

Portion 
within City 

WS-IV; NSW
 

Fully 
Supporting 

8 Eno River 
 

From a point 0.5 mile
upstream of Durham emergency 
pumping facility raw water intake 
to Durham emergency pumping 
facility raw water intake 

27-2-
(19.3) 
 

Portion 
within City 

WS-IV; NSW, 
CA 
 

Fully 
Supporting 

9 Eno River  

From City of Durham
emergency pumping facility raw 
water intake to a point 0.5 mile 
upstream of Little River 

27-2-
(19.5) 
 

Portion 
within City 

WS-IV; NSW
 

Fully 
Supporting 

10 Cub Creek   From source to Eno River  27-2- Portion WS-IV; NSW 
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Table 2-2: Water Quality Classification and Receiving Stream Status for BIMS Indexed Streams by River Basin in Durham County

 Neuse River Basin; Subbasin 03-04-01

# Receiving Stream 
Name 

Description 
 

Stream 
Index 

Number 
City/MS4 

Water Quality 
Use 

Classification 

2006 Use 
Support 
Rating  

(2008 draft 
changes in 

parenthesis) 

Water Quality 
Issues - from 

2006 303d Listing 
(2008 listing & 
Basin Plans in 
parentheses) IR

 C
a
te

g
o
ry

 

20 within City

11 
Eno River (including 
the Eno River Arm 
of Falls Lake) 

From a point 0.5 mile upstream 
of Little River to Falls Lake, 
Neuse River   

27-2-
(20.5)   
 

Not in City, 
but is 

downstream 

WS-IV; NSW, 
CA 
 

(DRAFT 2008 
303(d) lists Falls 
Lake as Impaired 
for chlorophyll(a) 
and turbidity) 

12 Little River (Little 
River Reservoir) 

From a point 0.1 mile upstream 
of Durham Co SR 1461 to dam at 
Little River Reservoir    

27-2-
21-(3.5)  

Portion of 
watershed 
within City 

WS-IV; NSW

13 Little River 
From dam at Little R Reservoir to 
a point 0.9 miles from mouth 

27-2-
21-(6) 

Outside of 
City 

WS-IV; NSW

14 Cabin Branch 

From source to Little  River 27-2-
21-7 

Portion of 
watershed 
within City, 
Brown WTP 

WS-IV; NSW Not rated

15 Ellerbe Creek From source to I-85 bridge 27-5-
(0.3) 

City C; NSW 

Impaired 
 

Biological criteria 
exceeded 
 

6 
 

16 Ellerbe Creek 
From I-85 bridge to a point 2.2 
miles upstream of Durham Co SR 
1636 

27-5-
(0.7) 

City WS-IV; NSW

17 Ellerbe Creek 
From a point 0.2 miles upstream
of Durham Co SR 1636 to Falls 
Lake, Neuse River 

27-5-
(2) 

Not in City, 
but is 

downstream 

WS-IV; NSW; 
CA 

18 South Ellerbe Creek From Source to Ellerbe Creek City C; NSW Not rated

19 Goose Creek 
From source to Ellerbe Creek 
(note not all of Goose Creek is 
WSWS) 

27-5-1 City WS-IV; NSW Not rated

20 Panther Creek 
From source to a point 1.1 mile 
downstream of Durham Co SR 
1818 

27-6-
(1) 

Small 
portion 

within City 

WS-IV; NSW Not rated

21 Panther Creek 
From a point 1.1 mile 
downstream of Durham Co SR 
1818 to Falls Lake 

27-6-
(2) 

Portion 
within City 

WS-IV; NSW; 
CA 

Not rated
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Table 2-2: Water Quality Classification and Receiving Stream Status for BIMS Indexed Streams by River Basin in Durham County

 Neuse River Basin; Subbasin 03-04-01

# Receiving Stream 
Name 

Description 
 

Stream 
Index 

Number 
City/MS4 

Water Quality 
Use 

Classification 

2006 Use 
Support 
Rating  

(2008 draft 
changes in 

parenthesis) 

Water Quality 
Issues - from 

2006 303d Listing 
(2008 listing & 
Basin Plans in 
parentheses) IR

 C
a
te

g
o
ry

 

22 
Rocky Branch  
(Petty Lake, S of 
Redmill Rd) 

From source to a point 0.5 mile 
upstream of Durham Co SR 1802 

27-7-
(1) 

Currently 
outside of 

City 

WS-IV; NSW Not rated

23 Rocky Branch 
From a point 0.5 mile upstream 
of Durham Co SR 1802 to Falls 
Lake 

27-7-
(2) 

Outside of 
City 

WS-IV; NSW; 
CA 

Not rated

24 Little Lick Creek 
(Patterson Rd) 

From source to a point 0.4 mile 
upstream of Durham Co SR 1811 

27-9-
(0.5) 

Portion 
within City 

WS-IV; NSW Impaired Dissolved oxygen; 
Biological criteria 
exceeded 

5

25 Chunky Pipe Creek 
From source to Little Lick Creek 27-9-1 Portion 

within City 
WS-IV; NSW Not rated

26 

Little Lick Creek 
(including portion 
of Little Lick Creek 
arm of Falls Lake) 

From a point 0.4 mile upstream 
of Durham Co SR 1811 to Falls 
Lake, Neuse River 

27-9-
(2) 

Not in City, 
but is 

downstream 

WS-IV; NSW; 
CA 

Impaired Biological criteria 
exceeded 
 

6 
(4s)

27 Lick Creek From source to Durham Co SR 
1809 (Southview Road) 

27-11-
(0.5) 

Portion 
within City 

WS-IV; NSW Impaired Biological criteria 
exceeded 

6

28 Stirrup Iron Creek 
From source to Brier Creek 27-33-

4-2 
Portion 

within City 
C; NSW Not rated

29 
Page Branch 
tributary to Stirrup 
Iron Creek 

From source to Stirrup Iron 
Creek 

Not 
listed 

Portion 
within City 

Not listed Not rated

30 
East Fork tributary 
to Stirrup Iron 
Creek 

From source to Stirrup Iron 
Creek 

Not 
listed 

Portion 
within City 

Not listed Not rated
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Table 2-2: Water Quality Classification and Receiving Stream Status for BIMS Indexed Streams by River Basin in Durham County
  
 Cape Fear River Basin; Subbasin 03-06-05 

# Receiving Stream 
Name 

Description 
 

Stream 
Index 

Number 
City/MS4 

Water Quality 
Use 

Classification 

2006 Use 
Support 
Rating   

(2008 draft 
changes in 

parenthesis)

Water Quality 
Issues - from  

2006 303d Listing 
(2008 listing & 
Basin Plans in 
parentheses) IR

 C
a
te

g
o
ry

 

31 New Hope Creek 
From source to a point 0.3 mile 
upstream of Durham Co SR 2220 

16-41-
1-(0.5) 

Portion 
within City 

C; NSW Not Rated

32 Mud Creek From source to New Hope Creek 16-41-
1-10 

Portion 
within City 

C; NSW Not Rated

33 Sandy Creek 
From source to New Hope Creek 16-41-

1-11 
City C; NSW Not Rated

34 

New Hope Creek 

From a point 0.3 mile upstream 
of Durham Co SR 2220 to 
Durham Co SR 2220 

16-41-
1-
(11.5)a 

City WS-IV; NSW Impaired Fecal Coliform 
Bacteria 
(Turbidity ) 
Low DO 

5
(5) 
5 

35 

From Durham Co SR 2220 to I-40 16-41-
1-
(11.5)b 

Portion 
within City 

WS-IV; NSW Impaired Biological criteria 
exceeded  
Fecal Coliform 
Bacteria 
Turbidity   
Low DO   

6
(4s) 
 
5 
5 
5 

36 

From I-40 to a point 0.8 mile 
downstream of Durham Co SR 
1107 

16-41-
1-
(11.5)c 

Not in City, 
but is 

downstream 

WS-IV; NSW Impaired Biological criteria 
exceeded  
Turbidity 

6 
(4s) 
 
5 

37 

Third Fork Creek 

From source to a point 2.0 miles 
upstream of N.C. Hwy. 54 

16-41-
1-12-(1) 

City C; NSW Impaired Biological criteria 
exceeded 

6 
(3c) 

38 

From a point 2.0 miles upstream 
of N.C. Hwy. 54 to New Hope 
Creek 

16-41-
1-12-(2) 

City WS-IV; NSW Impaired Biological criteria 
exceeded  
Turbidity 
(Low DO) 

6
 
5 
(5) 

39 Gum Creek 
From source to New Hope Creek 16-41-

1-13 
Portion in 

City 
WS-IV; NSW Not Rated
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Table 2-2: Water Quality Classification and Receiving Stream Status for BIMS Indexed Streams by River Basin in Durham County
  
 Cape Fear River Basin; Subbasin 03-06-05 

# Receiving Stream 
Name 

Description 
 

Stream 
Index 

Number 
City/MS4 

Water Quality 
Use 

Classification 

2006 Use 
Support 
Rating   

(2008 draft 
changes in 

parenthesis)

Water Quality 
Issues - from  

2006 303d Listing 
(2008 listing & 
Basin Plans in 
parentheses) IR

 C
a
te

g
o
ry

 

40 

New Hope Creek 
(including New Hope 
Creek Arm of New 
Hope River Arm of B. 
Everett Jordan Lake) 

From a point 0.8 mile 
downstream of Durham Co SR 
1107 to confluence with Morgan 
Creek Arm of New Hope River 
Arm of B. Everett Jordan Lake 

16-41-
1-(14) 

Not in City, 
but is 

downstream 

WS-IV; NSW; 
CA 

Impaired Chlorophyll (a)
(Turbidity) 

5
5 

41 New Hope River arm 
of Jordan Lake 

From source at confluence of 
Morgan Creek and New Hope 
Creek arm of Jordan Lake to 
Chatham Co 

16-41-
(0.5) 

Not in City, 
but is 

downstream 

WS-IV; B; NSW; 
CA 2008-

Impaired 

Chlorophyll (a)
(Turbidity) 

5
5 

42 
Little Creek 

From source to a point 0.7 mile 
downstream of Durham Co SR 
1110 

16-41-
1-15-
(0.5) 

Small portion 
is in City 

WS-IV; NSW Impaired Biological criteria 
exceeded 

6

43 
From a point 0.7 mile 
downstream of Durham Co SR 
1110 to New Hope Creek 

16-41-
1-15-(3) 

Not in City, 
but is 

downstream 

WS-IV; NSW;
CA 

Impaired Biological criteria 
exceeded 

6 
(3c) 

44 Crooked Creek  
(Southwest Creek) 

From source to a point 0.7 mile 
upstream of mouth   

16-41-
1-16-(1)  

Portion in 
City 

WS-IV; NSW Not Rated

45 

Northeast Creek    

From source to N.C. Hwy. 55  16-41-
1-17-
(0.3)   

Portion in 
City 

C; NSW Not Rated

46 
From N.C. Hwy. 55 to Durham 
Triangle WWTP       

16-41-
1-17-
(0.7)a 

Portion in 
City 

WS-IV; NSW Impaired Fecal Coliform
Bacteria 
Turbidity   
Low DO   

4a 
5 
5 

47 
From Durham Triangle WWTP to 
Kit Creek       

16-41-
1-17-
(0.7)b1 

Portion in 
City 

WS-IV; NSW Impaired Fecal Coliform
Bacteria 
(Turbidity  ) 
(NO2+NO3-N) 

4a
(5) 
(1) 
5 

48 
From Kit Creek to a point 0.5 
mile downstream of Panther 
Creek       

16-41-
1-17-
(0.7)b2 

Not in City, 
but is 

downstream 

WS-IV; NSW Impaired Fecal Coliform
Bacteria 
Turbidity 
(NO2+NO3-N) 

4a 
5 
5 
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Table 2-2: Water Quality Classification and Receiving Stream Status for BIMS Indexed Streams by River Basin in Durham County
  
 Cape Fear River Basin; Subbasin 03-06-05 

# Receiving Stream 
Name 

Description 
 

Stream 
Index 

Number 
City/MS4 

Water Quality 
Use 

Classification 

2006 Use 
Support 
Rating   

(2008 draft 
changes in 

parenthesis)

Water Quality 
Issues - from  

2006 303d Listing 
(2008 listing & 
Basin Plans in 
parentheses) IR

 C
a
te

g
o
ry

 

49 
Burdens Creek   

From source to Durham Co SR 
2028    

16-41-
1-17-1-
(0.3)   

Not in City C; NSW Not Rated

50 
From Durham Co SR 2028 to 
Northeast Creek   

16-41-
1-17-1-
(0.7)   

Portion in 
City 

WS-IV; NSW Not Rated

51 Buck Branch 
From source to Burdens Creek   16-41-

1-17-1-
1 

Small portion 
in City 

WS-IV; NSW Not Rated

 
 

Methodology - Several sources were used to compile the information in Table 2-2. 
 Names, stream index numbers and water quality classifications were obtained from the NC Division of 

Water Quality BIMS web site for Durham County (10/18/07).   
 Identification of impaired water bodies and other use support information was obtained from the “Final 

North Carolina Water Quality Assessment and Impaired Waters List (2006 Integrated 305(b) and 303(d) 
Report),” approved May 17, 2007.  Information in the “Draft North Carolina Impaired Waters List (2008 
303(d) list)” was used provide supplemental information on selected significant changes that may occur if 
the list is approved without change.  

 The tables include a “City” column to designate water bodies that receive runoff from the City of Durham. 
Heads-up evaluation of maps and GIS resources was used to assess whether a stream was located in the 
City or received runoff from the City.  In areas where the City may annex property, some streams that 
currently do not receive runoff have been left on the list to facilitate correlation of stream identification 
where the names used in the BIMS system are different than those used by the City. 
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Water Quality Classification 
B  Primary Recreation, Fresh Water  
C  Aquatic Life, Secondary Recreation, Fresh (all Class C would become WS-V under 15A NCAC 02B 0262) 
CA  Critical Area  
HQW  High Quality Waters  
NSW  Nutrient Sensitive Waters  
ORW  Outstanding Resource Waters  
WS-II  Water Supply II -- Undeveloped  
WS-III  Water Supply III -- Moderately Developed  
WS-IV  Water Supply IV -- Highly Developed  
WS-V  Water Supply V -- Upstream  
For more information see: http://h2o.ehnr.state.nc.us/csu/swc.html 
 
Integrated Report Assessment Category (IR CAT)8 
(1) Category 4a: TMDLs approved by EPA. Not yet meeting standards. 
(2) Category 4b: Regulatory controls other than TMDLs expected to result in meeting standards by next 
listing. 
(3) Category 5: Waters for which TMDLs are required. 
(4) Category 6: Biologically impairment. Pollution/pollutant monitoring will place waters on Category 4c 
(impairment not caused by a pollutant) or Category 5 (TMDL required). 
(5) Category 6: Biologically impairment. Pollution/pollutant monitoring will place waters on Category 1 or 
Category 2 (no use threatened). 
 
 
 
 
 

                                                 
8 Source: North Carolina’s Basinwide Information Management System, 2006 303(d) Report, Draft 2008 303(d) Report, Basinwide Management Plans for Neuse River 
(2003) and Cape Fear River (1999). 
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Section 3.0 
Existing Water Quality Programs 
 
 
3.1 Local Programs 
The City initiated efforts to develop water quality programs for its forthcoming 
Phase I Stormwater Permit in 1991.  New efforts included monitoring in urban 
streams, dry weather outfall inspection/screening for illicit discharges, and 
wet weather studies to characterize stormwater runoff quality from a range of 
land uses.  As described below, these studies either have been completed or 
have been enhanced and expanded.  In addition, other studies have been 
conducted and new monitoring programs have been added.  All of these 
programs are outlined below. 
 
3.1.1 Water Quality Monitoring - Objectives of water quality monitoring 
include evaluating the impacts of urban stormwater runoff and illicit non-
stormwater discharges on water quality; identification of illicit discharges; 
assessing the quality of streams within the City of Durham; producing 
monitoring data comparable to data collected by the state; and assessing 
compliance with state water quality programs, including TMDLs and nutrient 
management strategies.  Monitoring data may be used to support illicit 
discharge investigations, evaluate trends, and, where possible, gauge the 
effectiveness of the Stormwater Management Program (SWMP).  Special studies 
are used to investigate specific questions that may relate to pollutant fate and 
transport or to effectiveness of specific BMPs.  
 
In order to meet these objectives, the City of Durham currently conducts 
chemical, biological, and flow monitoring of the streams within its borders 
(the City modeled its stream monitoring after the NC Division of Water Quality 
ambient monitoring program).      
 
Stormwater Services (SWS) reevaluates the monitoring program annually, 
generally at the end of the calendar year.  Monitoring sites are reviewed to 
determine if any sites need to be added or eliminated.  In order to support 
illicit discharge identification and elimination, the City may drop sites that do 
not have significant water quality issues in order to evaluate conditions in 
other streams.   
 
Once the City collects and evaluates water quality conditions, it shares them 
with the public.  Because water quality parameters can seem overly technical 
and confusing to a layperson, the City developed its own urban Water Quality 
Index (WQI) in 2004 to summarize water quality conditions for physical, 
bacteriological, and chemical parameters.9  The index has been used to 
                                                 
9 Although WQI values can provide a general indication of water quality conditions, it is important to note that a 
careful analysis of individual water quality parameters is necessary for identifying specific pollution problems and 
sources. 
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evaluate the data collected after 2004 (the year when the City implemented 
consistent monthly monitoring and added quality assurance samples).  The 
WQI incorporates the results of monthly monitoring of pH, turbidity, dissolved 
oxygen, biochemical oxygen demand, fecal coliform bacteria, copper and zinc.  
Seasonal variations are expected in the WQI because some parameters used in 
the index vary significantly with water temperature.  The WQI is typically used 
to compute both quarterly and annual averages for each site.  The quarterly 
average WQI is reported to department and city management providing an 
uncomplicated parameter that can indicate overall change.  The annual 
average WQI is the primary basis for summarizing water quality conditions in 
the city’s annual State of Our Streams reports to citizens (made available on 
the City’s web site).  The 2007 State of Our Streams report is included in 
Appendix A.  
 
In addition to the WQI, the City computes water quality statistics and publishes 
a one-page table to summarize water quality compliance statistics.  This table 
is included in the City’s annual reports. 
 
The following sections contain information about specific components of the 
water quality monitoring program.   
 

3.1.1.1 Ambient Stream Monitoring – Ambient monitoring data is 
currently used in the City of Durham to assess compliance with 
benchmarks and standards, to assess impairment, to identify sources and 
hotspots for targeting illicit discharge control efforts, and to support 
watershed planning.   
 
Quarterly monitoring was initiated in 1991 to assess water quality at 
thirteen sites in Ellerbe Creek and Third Fork Creek (the City’s two most 
developed watersheds).  Samples were collected by staff in what is now the 
Water Management Department.  Five to six water quality indicators - 
including fecal bacteria, chemical and physical parameters - were evaluated 
at each site.  Stormwater Services assumed responsibility for this program 
in 2000 and expanded it to include testing more water quality parameters, 
more monitoring sites, and monitoring those sites more frequently.  In 
2004, the program was significantly revised to include quality assurance 
samples, monitoring sites monthly, and testing a few additional water 
quality parameters.  In 2007 monthly ambient stream monitoring was 
conducted at 36 sites in and around Durham.  In 2008 the number of sites 
monitored increased to 45.   
 
Since 2004 the City has reviewed the program annually; monitoring 
stations and the water quality parameters tested are adjusted as needed. 
Changes are implemented in January when conditions are the least variable.   
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An early focus of the ambient monitoring program was supporting the 
identification and elimination of illegal discharges to surface waters.  
Experienced staff are aware of indicators of sewage and other common 
discharges; more frequent monitoring and  an expanded network has 
increased lead to an increase in the number of discharges identified during 
monitoring.  Discharges also become apparent in sampling results.     
 
Current water quality monitoring efforts continue to be used for identifying 
illicit discharges, but more emphasis has been placed on identifying long-
term water quality trends in pollutant concentration and pollutant loads in 
order to gauge overall program success.  Monitoring on a regular monthly 
schedule began in calendar 2004.  Five or more years of data is needed to 
accurately evaluate trends. 
 
Table 3-1 provides a list of the water quality parameters measured at 
ambient sites during 2008.  All laboratory analysis is completed by 
laboratories certified by NC DWQ. In addition, a Quality Assurance Project 
Plan (QAPP) has been developed for the City’s monitoring programs.  
 
Table 3-1: Ambient Water Quality Monitoring Parameters10 
 

Nutrient-Metals Site 
Monitoring  

Pathogen Site Monitoring

Fecal Coliform Bacteria Fecal Coliform Bacteria 
Temperature (field) Temperature (field) 
pH (field)  pH (field)  
Dissolved Oxygen (field)  Dissolved Oxygen (field)  
Turbidity (field) Turbidity (field) 
Conductivity (field)  Conductivity (field)  
TKN   
NH3   
NO2+NO3   
Total phosphorous  
Cu, Zn, Cd, Ca, Mg, Metals  
Hardness as CaCO

3
   

BOD5   
TSS  

 
 
3.1.1.2 Biological Assessment Monitoring – The City does not monitor for 
all potential pollutants that could be present in the City’s urban streams.  

                                                 
10 Use of ambient stream monitoring program to support illicit discharge identification and elimination has evolved.  
In 2007 Stormwater Services coordinated with its analytical laboratory to provide early reporting of certain parameters 
exceeding trigger levels.  Early laboratory reporting has resulted in earlier detection of sewer overflows and other 
discharges. 
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Instead, the city has followed the state’s lead in using biological 
assessments to evaluate the effects of pollution.  An advantage of this type 
of monitoring is that the aquatic community lives in the water and it serves 
as an indicator of overall health, integrating the effects of short-term and 
longer term stressors.  The benthic macroinvertebrate community should 
reflect the impacts of a variety of conditions including pollutants, rapid 
variation in water temperature, and modifications to a streams flow 
referred to as hydromodification.   

 
The City initiated its biological monitoring program in 1999 with an initial 
focus on mayflies, stoneflies, and caddisflies.  These are pollution sensitive 
aquatic-dependant benthic macroinvertebrates collectively referred to as 
EPTs (the abbreviation EPT is derived from the first letter of taxonomic 
families).  Within a few years the City expanded the program to provide 
taxonomic identification of other aquatic organisms.  This was done to 
more fully characterize water quality conditions and to be able to detect 
smaller changes in conditions.  These programs continued to evolve and 
expand.  For example, in 2000 the City began using equipment to more 
efficiently collect midges. 
 
Other improvements include members of the City’s staff becoming certified 
in 2001 through the North Carolina 401 Program to collect benthic 
macroinvertebrates.11  In 2002 the City added equipment to collect midges.  
In 2008 the City macroinvertebrate laboratory underwent laboratory 
certification testing and evaluation to become only the second certified 
laboratory operated by a local government in North Carolina.  The City 
submitted application for annual renewal and was certified in November 
2008.   
 
The City has had to make adjustments in the way it uses data from 
monitoring of benthic macroinvertebrates.  The City’s urban streams are 
much smaller than those monitored by NCDWQ.    
 
Further complicating the picture is that the City is located almost entirely in 
the Triassic Basin.  North Carolina has not established benchmarks for 
benthic macroinvertebrate communities in Triassic Basin streams.  There 
are no comparable undeveloped Triassic Basin watersheds in the region 
that can provide true reference streams.   
 
The local Triassic Basin ecoregion is characterized by very tight clay soils 
that inhibit groundwater recharge and lead to naturally low base stream 
flows.  Streams in the Triassic Basin also tend to lack habitat diversity12.  All 

                                                 
11 Four staff members are currently certified. 
12 Streams in the Triassic Basin also tend to lack rock, gravel and other porous materials commonly found in the 
hyporheic zone and consequently have reduced diversity of sediment sizing and lower habitat diversity.  All of this 
contributes to reduced diversity of aquatic life.   
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of this contributes to reduced diversity of aquatic life, an effect magnified 
in the smaller urban watersheds in Durham. 
 
The City therefore relies on the North Carolina Biotic Index (NCBI) – which is 
based on the pollution tolerance of the organisms found to assess water 
quality.  The NCBI is likely to be somewhat less sensitive to habitat than are 
taxonomic or ecological diversity ratings.   (note: lower NCBI = better water 
quality). 
 
3.1.1.3 Flow Monitoring – With the City subject to three Nutrient Sensitive 
Waters designations, the City has placed more emphasis on measuring flow 
in order to be able to estimate pollutant loads.  
 
Stream flow can be estimated using two different methods, direct 
measurement and by creating a rating curve.  In 2008, staff initiated a 
program to measure stream cross-sections and monitor flow at selected 
stream monitoring stations.  This work included establishing benchmarks, 
measuring baseline cross sections, as well as researching and 
implementing protocols for deriving flow from velocity measurements.  The 
City’s propeller velocity meter was found to be limited by propeller size and 
bearing friction.  It was not capable of measuring stream velocity in shallow 
or slow-moving local streams.  Staff research indicated that an acoustic 
Doppler velocity meter would have much greater sensitivity.  The City 
rented an acoustic Doppler velocity meter in July and November of 2008 to 
evaluate velocity measurements in shallow and slow-moving streams.  
After determining that this technology could measure velocities in shallow 
and slow-moving streams, the City purchased an acoustic Doppler velocity 
meter.  The City plans to continue collecting flow data to improve 
understanding of pollutant loading in local water bodies.  The drawback of 
this method is that velocity and flow measurements are available only when 
staff is in the field taking the measurement.  Velocity and flow information 
is not available for the period between field measurements. 
 
The second method is to use a combination of continuous stage 
information and direct measurements to develop a flow rating curve.  This 
rating curve relates the water surface elevation (also called “stage”) to the 
stream’s discharge.  This method is used by both the USGS and the City.  
Water surface elevation data can be collected using fairly reliable and 
uncomplicated automated equipment.  Additional data collected to create 
the curve includes periodic measurements of velocity (ideally encompassing 
the range of stage heights) across the channel and measurements of the 
channel’s cross-section.  This data is then plotted or used with established 
equations to create the rating curve.  The City of Durham may use curves 
developed and maintained by either the USGS or the City. 
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3.1.1.4 Meteorological Stations and Stream Gauges – To support flow 
monitoring, the City began operating a weather station on the roof of City 
Hall 2000.  This station records a number of parameters including rain 
intensity and depth.  This data is available on-line through the Weather 
Underground website.  The City has also contracted with the NC Climate 
Center to install a full meteorological station at the North Durham Water 
Reclamation Facility (WRF).   
  
In addition to the data from the weather stations, the City also uses data 
from stream gauges. These include USGS gauging stations on the Eno 
River, Ellerbe Creek and New Hope Creek that have been operating (on and 
off) for years. In 2008 the City contracted with USGS to add six additional 
gauging stations within the City to measure rainfall, stage, and/or flow.   

 
 

3.1.1.5 Outfall Inspection/Illicit Discharge Screening – The City began 
focusing more heavily on illicit discharges after a comparative analysis (box 
and whisker distributions) of data from stream monitoring and from wet 
weather land use characterization indicated that fecal indicators were 
higher in certain streams than could be explained by contaminants being 
picked up by stormwater runoff.  EPA guidance documents contain research 
indicating that, for some pollutants, dry weather illicit discharges 
contribute a greater pollutant load than wet weather discharges.  
 
Illicit discharge monitoring was initiated using consultants in 1991 to 
inspect major stormwater outfalls and to test dry weather flows for the 
presence of indicator pollutants.  The consultants used USGS topographic 
maps to evaluate drainage, identify appropriate catchment sizes, and 
discharge points.  Field work followed to inspect the condition of the 
mapped major outfalls under dry weather conditions.  When dry weather 
flows were found they were evaluated using analytical field tests to screen 
for the possible presence of indicator pollutants. The consultants 
completed screening at 344 major outfalls.   
 
Eventually, the City implemented a stormwater utility and hired staff to 
continue the various monitoring programs.  In Fiscal Year (FY) 1997, these 
staff also took over the illicit discharge program. This staff inspected the 
outfalls identified by the consultants again and identified additional outfalls 
to screen.  Over 960 outfalls inspections have been completed under dry 
weather conditions.  
 
Early in this effort, ammonia was added to the screening indicators 
suggested by the EPA in order to find sources of inadequately treated 
sewage.  Current primary field tests include ammonia, chlorine, detergents, 
and potassium; staff may conduct additional measurements based on odor, 
visual evidence, or land use using field tests for copper, phenols, 
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phosphate and other indicators.  When these inspections indicated a 
polluted dry weather flow, an investigation was conducted to locate the 
source so that it could be eliminated.  A project to map the City’s 
stormwater infrastructure system also helped detect additional discharges. 
 
EPA guidance documents indicate that older areas of development (more 
than 60-70 years old) tend to have much poorer water quality than 
relatively newer development.  Data collected by the City tends to support 
this.  It was found that illicit discharges were common on older areas of 
development and much less common - even rare - in newer areas.  Many 
illicit discharges were found to be intermittent.  Pollution investigations 
conducted in response to complaints found many sources discharging 
directly to streams rather than through stormwater pipes or ditches.  The 
first two rounds of outfall inspection were successful in finding significant 
sources of pollution, but it was clear that some areas of the City were much 
less subject to illicit discharges.   Even in areas with such discharges, it was 
believed that many intermittent discharges were being missed.  The City 
began exploring other alternatives to focus limited resources more 
efficiently.   
 
Illicit discharges are often related to laundry discharges, failing septic 
systems, leaky sewers, sanitary sewer overflows, and other sources 
associated with fecal coliform bacteria.  The City conducted short-term, 
intensive monitoring programs that focused specifically on fecal coliform 
bacteria.  Because the concentration tends to follow a log-normal 
distribution, single measurements were not considered reliable in 
identifying hotspots.  In areas where illicit discharges were suspected, 6 to 
8 samples were collected over a period of weeks to characterize the spatial 
distribution of fecal coliform bacteria.  Once hotspots were identified it was 
much easier to isolate the source or sources. 
 
The same year the City took on the illicit discharge program, it established 
a pollution reporting hotline (560-SWIM).  The City regularly promotes this 
hotline through its stormwater education and outreach program.  The City 
has also made efforts to train its employees about stormwater, the NPDES 
permit, the MS4, and the hotline.  This increased awareness of both 
citizens and City employees has lead increased calls, particularly from city 
staff members.  As a result the illicit discharge program shifted existing 
staff resources from proactive activities like outfall screening to be able to 
provide timely investigation of calls.  In FY08 the City added two additional 
staff members that will allow the City to increase routine outfall screening 
while maintaining active enforcement. 
 
Proactive efforts include both routine outfall screening and hotspot 
screening (hotspots are identified through evaluation of surface water 
quality monitoring data) to identify specific discharges that carry 
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contaminants.  These efforts are intended to identify and eliminate 
pollution sources and restore water quality conditions.13   

 
 

Other strategies to detect and eliminate illegal discharges include: 
 Dry-weather inspection/screening to detect contaminated flows; 
 Development and maintenance of GIS mapping of the stormwater, 

surface water conveyance, and other data to facilitate tracking of 
pollution sources; 

 Field use of tablet PCs and mapping GPS units to facilitate 
investigations; 

 Maintenance of a comprehensive chemical, physical, bacteriological, 
and biological monitoring program; 

 Regular visits to monitoring sites; 
 Routine evaluation of ambient water quality data; 
 Use of WQI and fecal coliform bacteria concentrations to target 

problem areas and changing conditions; 
 Same-day laboratory alerts for fecal coliform bacteria samples 

exceeding action levels; 
 Promotion of a pollution reporting hotline; 
 Education of, and reporting by, City inspectors and other employees; 
 Responding to citizen requests for service concerning water quality 

problems; 
 Administration and enforcement of the City’s Stormwater Pollution 

Control Ordinance; 
 Reporting by citizen Stream Watch groups; 
 Use of public participation efforts such as Stream Cleanups, Adopt-

A-Stream, and Storm Drain Marker Programs; 
 Coordinating with City Water and Sewer Maintenance to capture 

water contaminated by sewer overflows and pump it back into the 
collection system; and  

 Special studies to evaluate sources, transport, and fate of pollutants. 
 
To support the IDDE program and to meet other needs, the City revised its 
Stormwater Pollution Control Ordinance in November of 2006 to clarify 
allowable and prohibited discharges.  The ordinance prohibits non-
stormwater discharges to the drainage system, with a limited number of 
specific exceptions for certain discharges that do not significantly impact 
water quality, consistent with Part 1, 9(a) and 9(b) of the City’s NPDES 
permit, NCS000249.  In addition to prohibiting non-stormwater discharges, 
the ordinance also requires certain preventative measures like secondary 
containment, requires timely clean-up of spills, and provides for escalated 

                                                 
13 Other programs that inspect commercial and industrial facilities have also help identify illegal discharges. 
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enforcement when necessary to achieve compliance.14 The ordinance was 
renumbered in 2008 as part of a reorganization of the entire City code; a 
copy of the current ordinance is provided in Appendix B. 

   
Facilities that have violated the ordinance may be required to develop and 
implement a stormwater pollution prevention plans.  The ordinance 
contains many options for achieving compliance.  Thus far, the City has 
begun assessing civil penalties where necessary to achieve compliance.  
Under state law, civil penalties that are part of an ordinance containing 
criminal sanctions must be turned over to the school system. 

 
Currently, the City of Durham has a very active Illicit Discharge Detection 
and Elimination (IDDE) program that includes a pollution reporting hotline, 
citizen complaint response, stream monitoring-response investigations, 
and education of new City employees.  As of the end of FY2008, the City 
had conducted more than 2,000 investigations.   
 
The program employs a wide range of strategies to find and eliminate non-
stormwater discharges that are pollutant sources.  Stormwater Services 
personnel have executed an agreement with NC Division of Motor Vehicles 
to obtain vehicle owner information based on vehicle license plate 
information for water quality investigations.  In conducting investigations, 
staff members may work with personnel from many other agencies 
including NCDENR’s Division of Water Quality, Division of Waste 
Management, and Division of Land Quality, Durham County Engineering 
Department’s Stormwater and Sediment & Erosion Control Division, 
Durham County Emergency Management, Durham County Health 
Department.  City agencies include Solid Waste Management,  
Durham Housing Authority, Depart of Water Management Department 
Sewer Maintenance and Pretreatment; Zoning Enforcement; Inspections; 
and Neighborhood Improvement Services.  The City Attorney’s Office is 
typically involved in enforcement cases where the defendant elects to bring 
an attorney. 
 
3.1.1.6 Technical Assistance – Over many years, Stormwater Services 
(SWS) has developed a role of providing technical assistance and guidance 
to the City’s Water and Sewer Maintenance Division (W&S) when a Sanitary 
Sewer Overflow (SSO) occurs.  This role became formalized when W&S and 
SWS coordinated a policy to improve communication on the location of 
discharges.  This policy states that when SWS staff identify a sewage 
discharge they will remain on-site to direct a W&S supervisor to the 
location.   
 

                                                 
14 The ordinance also requires specific pollution prevention practices for automotive service facilities. It requires 
implementation of a stormwater pollution prevention plan for facilities with a significant number of junk or inoperable 
cars. 
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By 2001, this cooperation had led to many improvements including 
reducing response times and setting up pumps and check dams 
downstream where possible (these contain, collect, and return sewage to 
the collection system).  In 2003 a further improvement was implemented 
when SWS staff began providing technical assistance in identifying the 
extent of contamination using field analytical kits to detect ammonia and 
detergents as indicators of sewage (previously W&S used visual 
observation). 
 
Procedures developed by the City for discharges from the City owned 
collection system have subsequently been applied in enforcement and 
mitigation for sewage discharges from private sewer laterals, pump 
stations, and systems.   
 
As shown in Figure 3-1, in 2007 City SWS staff investigated 84 discharges 
related to sewage, commercial wash waters, failing septic systems, 
discharging sand filter systems, and other wastewaters. 
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Figure 3-1: 2007 Discharge Investigations Completed by SWS Staff15 

 
                                                 
15 In Figure 3-1 the volume of discharges is measured in gallons. 
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3.1.1.7 Special Studies 

 
3.1.1.7.1 Wet Weather Stormwater Quality Modeling – Monitoring and 
evaluation to characterize stormwater runoff was initiated in 1993.  
Consultants selected seven sites with relatively small drainage 
catchments and collected samples.  These sites represented a range of 
land uses including industrial; commercial; and low, medium, and high 
density residential development.  City staff completed the monitoring 
for this study in 1999.  Results were summarized in the City’s 
application for permit renewal submitted in 1999.  The data have been 
used as a basis for control strategies for nitrogen loading to the Neuse 
River Basin. 

 
3.1.1.7.2 Residential Wastewater Treatment and Disposal Study - In 
addition to hotspot monitoring, the City has conducted special studies 
of on-site residential wastewater treatment and disposal systems to 
gauge their significance.  In 1999 and 2000 the City sampled effluent 
from septic sand filter systems.  These systems treat residential sewage 
using a conventional septic tank combined with filtration through 18 
inches of sand and dispose of any treated effluent that does not 
percolate into the Triassic clays soils of the area by discharging to 
surface drainage. As shown in Figure 3-1, in 2007 City Stormwater staff 
investigated 84 discharges related to sewage, commercial wash waters, 
failing septic systems, discharging sand filter systems, and other 
wastewaters.   
 
A follow-up study was conducted in 2007 and 2008 showing that many 
systems had been eliminated but that effluent from the remaining 
systems had declined.16  
 
3.1.1.7.3 On-site Wastewater - The first special study to characterize 
effluent from discharging residential wastewater systems was conducted 
in 1999.  Records on the location of these systems were poor, and 
systems were just beginning to be identified and either connected to the 
sanitary sewer system or issued NPDES permits as discharging systems.  
Monitored systems were located both in the City and in the County.  
System performance on bacteria and BOD ranged from very good to 
virtually no treatment.  However, in even the best operating systems 
nitrogen concentrations were high in filtered effluent.   
 
A follow-up study was conducted in 2008, this time also monitoring 
phosphorous.  Many systems monitored in 1999 had been connected to 

                                                 
16 Woolfolk, et. al. 2008. 
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sanitary sewer.  Overall performance appeared worse, but this finding 
was not statistically significant. 
 
3.1.1.7.4 Bacteria Source Tracking – After state regulators initiated 
development of a fecal coliform bacteria TMDL for Northeast Creek, City 
staff conducted intensive monitoring in tributaries to identify and 
eliminate sources.  Development in this watershed is predominantly 
post-WWII.  Intensive illicit discharge detection and elimination, 
including sewer rehabilitation, resulted in significantly reducing fecal 
bacteria concentrations.  After this IDDE work had been completed, City 
staff conducted a Bacteria Source Tracking Study in Northeast Creek to 
identify the remaining sources.   

 
Bacteria found in humans, domestic animals and wildlife have different 
exposures to antibiotics; some drugs are used exclusively in humans 
and others only in animal husbandry or veterinary medicine.  The 
antibiotic resistance signature of each general type of source can be 
used as a basis for comparison.  Bacteria in samples collected from 
streams can be compared to a library of antibiotic-resistance signatures 
for local sources to determine whether bacteria are likely to come from 
humans, pets, livestock, or wild animals such as urban wildlife.  
 
In 2004 City staff collected 62 samples of scat from domestic animals, 
wildlife, and human sources in the Northeast Creek watershed.  City 
staff also collected 22 stream samples under both base flow and storm 
flow conditions at two locations.  Consultants tested bacteria in each 
sample for resistance to a range of antibiotics, and determined that the 
remaining sources were primarily pets and wildlife. 

 
 
The City has significantly expanded its efforts to protect water quality. From 
the discussion of the water quality monitoring program components in the 
previous paragraphs, it is evident that this program has expanded significantly 
in scope and type of monitoring, in the number of sites and watersheds 
monitored, and in the frequency of sample collection.   
 
 
3.1.2 Water Supply Watershed Program - In 1984, Durham City and Durham 
County coordinated the development and implementation of a Water Quality 
Protection and Sediment and Erosion Control Program.  This program was 
implemented through a Memorandum of Understanding (MOU) between the 
two jurisdictions.  Under this agreement, the City operates the water quality 
protection portion for both jurisdictions; the County operates the sediment 
and erosion control program for both jurisdictions.   
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The initial water quality program was applied to all areas of the state within 
designated water supply areas with a focus on industrial uses and treatment of 
runoff from the one-half inch storm.  In 1994 a substantially modified 
program was implemented; the focus changed to protecting riparian buffers. 
This was done using a combination of post-construction stormwater 
treatment and impervious cover limits to address the impacts of new 
development in designated water supply watershed areas.  These 
requirements were codified with the adoption of a City-County Unified 
Development Ordinance (UDO) on January 1, 2006.  The requirements are now 
found in the Environmental Protection Standards Chapter of the UDO, Chapter 
8, which is provided in Appendix C.  Current Water Supply Watershed buffer 
requirements are in Section 8.6.  Water Supply Watershed Overlay Zoning, 
density limits, and stormwater treatment requirements are in Section 8.7. 
 
There are five major surface water supplies in Durham County.  Nearly half the 
City is covered by water supply watershed overlay zoning districts.  The 
overlay zoning districts are shown on Figure 3-2.  Table 3-3 summarizes the 
density thresholds for stormwater treatment, the impervious limits, and the 
requirements for protecting riparian buffers.  Each water supply source has 
two zones, an inner area designated as a critical area (denoted by an “A” in the 
Overlay Zone identifier) and an outer area (denoted by a “B” in the identifier).  
For Falls Lake and Jordan Lake the “A” zone is shown in dark blue while the “B” 
zone is shown in aqua. 
 
In Figure 3-2, Lake Michie/Little River Critical Area is designated as M/LR-A; 
Lake Michie/Little River Basin/Protected Area as M/LR-B; Falls and Jordan 
Critical Area as F/J-A; Eno Critical Area as E-A; and Eno Protected Area as E-B. 
Table 3-2 below summarizes requirements for these areas. 
 
Within protected areas, certain uses are prohibited and others are controlled 
through special use permits. Forested buffers of 250 feet to 1,000 feet are 
required for the permanent pool of major reservoirs.  Perennial streams 
require 150 feet forested buffers in “A” zones and 100 feet buffers in the 
outer “B” zones.  Intermittent streams are protected by forested buffers of at 
least 50 feet. 
   
Low density development with imperious maximums as low as 6 percent is 
allowed in the “A” zones.  In some watershed areas, higher density is allowed 
with treatment of stormwater runoff.  Treatment must be sized for runoff from 
one inch of rainfall.  It must also be designed to remove 85% total suspended 
solids in accordance with the NC BMP Design Guide or equivalent guide.  
Continued operation and maintenance of the stormwater treatment devices is 
provided through an operation and maintenance agreement and a financial 
surety instrument between the property owner and the City. 
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Figure 3-2: Water Supply Watershed Overlay for the City of Durham17 

 

                                                 
17 The water supply watershed overlays in the legend are further explained in Table 3-2 on the next page.  
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Table 3-2: Summary of the Current Water Supply Watershed Requirements 

Overlay 
Zone 

Low Density 
Option 

Impervious 
Surface Limit 

High Density Option 
Impervious  

Surface Limit  
(requires treatment 

of stormwater runoff)

Perennial 
Stream 
Buffer 
Width 

Intermittent 
Stream 
Buffer 
Width 

Reservoir
Permanent 

Pool 

F/J-A 

Within one-
half mile of 
the normal 
pool: 6% 

Not permitted in the 
Rural Tier 

150 feet 100 feet 

2501 feet 

40%, for all areas not 
in the Rural Tier and 
with uses as allowed in 
Sec. 4.11.4 

Between one-
half and one 
mile from the 
normal pool: 

9% 

Nonresidential Land 
Use Restrictions, 
intensities greater than 
25% shall require a 
Major Special Use 
Permit, Special Use 
Permit 

F/J-B,  
E-B 24% 70% 100 feet 

50 feet 
(High 

Density 
Option: 100 

feet) 
E-A 24% Not permitted 150 feet 50 feet 

M/LR-A 6% Not permitted 150 feet 50 feet 

M/LR-B 6% Not permitted 150 feet 50 feet 
1 On nonresidential uses, the Falls/Jordan buffer width shall extend to 1,000 feet. 

 
 
3.1.3 Erosion and Sedimentation Control - Under the 1984 Memorandum of 
Understanding between the City and County (referred to in 3.1.2 above), 
Durham County developed and implemented a Sedimentation and Erosion 
Control Program that created the County Sedimentation Control Office (under 
the County Engineering Department).  Minimum requirements for this locally 
delegated program were established by the state’s Sediment and Erosion 
Control Law.  This model ordinance, as well as the design guides and manuals 
that offer guidance, were developed and updated by the North Carolina 
Division of Land Quality.  The County is authorized to regulate private 
development throughout the county, including within the City of Durham.  The 
Division of Land Quality continues to enforce requirements on publicly funded 
projects throughout the state and for private sector projects in areas of the 
state where local authority had not been granted.   
 
North Carolina requires an approved erosion control plan for sites that disturb 
one or more acres.  Initially this standard was used in Durham.  In 2002 local 
requirements were revised to require permits for sites that disturb more than 
12,000 square feet.  Local sedimentation and erosion requirements were again 
recodified with the adoption of a City-County Unified Development Ordinance 
which came into effect on January 1, 2006.  The Sediment and Erosion Control 
permit requirements are found in Section 3.8 of the UDO, implementation 
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requirements are found in 12.10, violations are discussed in Section 15.1, and 
enforcement and penalties are found in Section 15.5 of the UDO.  The 
principle UDO sections containing the Sedimentation and Erosion 
requirements have been excerpted and included in this plan as Appendix D of 
this document.  Readers may find it easier to use the “smart” version of the 
UDO that is accessible from the City’s website; extensive hyperlinks between 
sections and to definitions make the online version very accessible.   
 
Current applicability requirements are summarized in Table 3-3 below.  
Permits are always required for sites that disturb more than 12,000 square 
feet and approved plans are always required for sites greater than one acre.  
Permits and plans may be required for sites that disturb less than 12,000 feet 
on a case-by-case basis when the potential for off-site damage exists.   
 
Table 3-3: Sediment and Erosion Ordinance Application 

  
< 12,000 

square feet 
12,000 square 
feet to 1 acre > 1 acre 

Plan MR MR (R*) R 
Permit MR R R 
Plan to 
District 

  R 

Table Key: 
MR - May be required when off-site damage is occurring, if 
the potential for significant off-site damage exists, or if a 
parent, subsidiary, and/or other affiliate of the applicant, has 
engaged in the activities enumerated in Sec. 3.8.7. 
R - Required 
R* - Required in water quality critical area (WQCA), and 
water quality basin area (WQBA), Lake Michie/Little River 
Critical Area (M/LR-A), Lake Michie/Little River Basin/ 
Protected Area (M/LR-B), Falls and Jordan Critical Area (F/J-
A) and Eno Critical Area (E-A). 

 
 
Sediment and Erosion Control Site Inspection procedures are summarized in 
Appendix D.  The Sedimentation and Erosion Control Division typically has 
170 active projects at any given time.  Each active project is field inspected at 
least once during each calendar month.  Compliance issues, heavy rains, 
project size/complexity, and citizen concerns serve to trigger additional 
inspections.  Historically, 10-15% of projects are inspected multiple times 
each month.  Enforcement options include stop work orders, revocation of 
permits, civil penalties of up to $5,000 per violation, criminal penalties, and 
remediation of damage.   
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3.1.4 UDO Environmental Protection Standards - In 2001 the City and 
County adopted an environmental protection ordinance that included what 
were, at the time, leading edge protection measures.  The ordinance included 
tree protection, replanting requirements, 50 foot riparian buffers on 
intermittent and perennial streams, steep slope development limitations, and 
25 foot buffers for wetlands of one acre or more.  The ordinance also included 
restrictions on development within the 100 year floodplain.   
 
In 2006 the City and County adopted a Unified Development Ordinance (UDO) 
that incorporated these provisions with some slightly modified requirements.  
The UDO requires protection of a riparian buffer extending 50 feet from the 
top of the bank on either side of perennial and intermittent streams.  Initially 
there was an exemption for streams draining less than 25 acres, but this was 
eliminate in 2008.  These buffers are in addition to any wider buffers that may 
apply in water supply watershed overlay zoning districts.  Buffers are to 
remain in a natural vegetated state (forested or be allowed to succeed to 
forested state).  Development guidelines require a building set-back of 10 feet 
from the edge of the buffer to ensure that construction equipment would not 
compact soils within the buffer.  The UDO also put in place 25 foot buffers for 
wetlands except for man-made ponds; developers were allowed to reduce the 
buffer to 10 feet with mitigation.  The environmental standards also 
prohibited development on slopes steeper than 25%. 
 
Tree protection requirements under the UDO vary.  In suburban areas the UDO 
requires tree coverage of 20% to 25% for residential development and 10% to 
15% for commercial.  Under state law, property owners may conduct forestry 
operations without seeking local approval.  In the past property owners have 
used the forestry exemption to clear property prior to development.  To 
discourage such practices, the UDO requires that a 32 foot buffer be 
maintained along all property boundaries, and provides that if forestry 
operations do not maintain such, site plan applications proposing 
development buffers within the City shall be denied for a period of five years 
from the date of clearing.  The City’s tree preservation requirements and its 
active urban forestry program have resulting in Durham being designated a 
“Tree City” for many years running. 
 
Current UDO Environmental Protection Standards are included in Appendix C.  
In 2008 the City and County initiated a process to review environmental 
protection standards in the UDO including buffer widths, steep slopes, erosion 
and sediment control requirements, etc.  A review committee has been 
established and is receiving presentations, analysis of alternatives from staff, 
and input from academic experts in public meetings.  This process allows 
written public comment.  The review is expected to extend through FY2009. 
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3.1.5 Peak Flow Requirements - In 2002, the City adopted a stormwater 
ordinance that requires applicants for land development to evaluate peak pre-
construction and post-construction runoff for 2-year and 10-year rain events.  
If peak discharge will increase by more than 10% after construction, the 
applicant must evaluate downstream channel and culvert capacity to ensure 
they are adequate to prevent flooding or ponding at culvert entrances (ratio of 
headwater to depth less than or equal to one).  If downstream capacity is 
inadequate, the applicant has to provide on-site detention to manage peak 
flows to predevelopment conditions. 
 
3.1.6 Neuse NSW Urban Stormwater - Nearly one-half the City drains to the 
Neuse River Basin that has been classified as one of the state’s Nutrient 
Sensitive Waters (nitrogen is the limiting nutrient).  In 2004 the NC 
Environmental Management Commission approved the City’s Neuse River 
Stormwater Management Plan.  The City adopted by ordinance performance 
standards for stormwater discharges from new land development projects in 
the Neuse River Basin.  These performance standards require additional post-
construction stormwater management to address nitrogen in stormwater 
runoff in the Neuse River Basin.  Loading limits are 3.6 pounds of nitrogen per 
acre per year.  The area covered by these standards is shown in Figure 3-3.  In 
2006 the City revised its Neuse Stormwater Performance Ordinance to provide 
alternate requirements applicable to redevelopment of sites that are already 
intensely developed.  The current version of the City’s Neuse Performance 
Standards is provided in Appendix F.   
  
For projects within the Neuse River Basin that have impacts within a fifty foot 
riparian buffer, the City requires applicants to provide documentation of state 
approval.  The state determines which impacts are allowable and may require 
mitigation. 
 
The Neuse buffer requirements represent the third set of rules applicable in 
the City. Depending upon the location of a land development project, one to 
three buffer rules may apply.18  Buffer widths on streams may vary between 50 
feet and 150 feet.  Allowed uses and exemptions also vary between the three 
rules.  Since each rule is independently applicable, the strictest requirements 
will be applied in each case. 
 
The City submits an annual report on its Neuse Stormwater Management Plan.  
That report summarizes public education activities, new development controls, 
illicit discharge detection and elimination, and retrofit locations.  The New 
Development section of that report is provided in Appendix G.  Between 
October 1, 2007 and September 30, 2008, BMPs approved and constructed in 
the Neuse River Basin included five wet ponds, nine dry ponds, two sand 
filters, three bioretention cells, and seven level spreaders. 

                                                 
18 Other buffer rules are discussed in Sections 3.1.3 and 3.1.4. 
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Figure 3-3: City of Durham Neuse River Basin Area Subject to Post-
Construction Nitrogen Controls 
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3.1.7 Land Use Planning - Land use planning and land development 
practices play a critical role in controlling sources of pollution.  Source control 
is generally accepted to be much more cost-effective and reliable than 
treatment.  The City of Durham has been very fortunate to be well ahead of 
many other municipalities in land use planning.  Land development is reviewed 
by a combined City-County Planning Department.  Zoning and subdivisions 
ordinances have been updated and combined into a City-County Unified 
Development Ordinance (UDO).  In addition, the City and County have 
developed a long-range Comprehensive Plan to guide where and how private 
development should occur and how the City and County should provide public 
facilities and services to support future growth.  There are also plans for open 
space and trails. 
 
The City-County UDO uses zoning to direct where various types of 
development and certain uses may be located.  The UDO uses urban, suburban 
and rural tiers to provide a general framework for consistent and appropriate 
development.  The UDO provides for appropriate zoning and design standards 
within these areas.  For example, zoning for heavy and light industry limits 
where such potential sources of pollution may be located.  The UDO also 
designates overlay zoning for downtown and compact neighborhood areas to 
guide where development density is encouraged in order to foster smart 
growth and facilitate mass transit. The UDO uses water supply watershed 
overlay zoning to provide additional protections and limitations to protect 
sensitive waters.   
 
In addition to zoning restriction, Article 5 of the UDO requires major or minor 
special use permits that provide an additional level of review and approval.  
Special use permits are required for asphalt plants, concrete plants, hazardous 
and low-level nuclear disposal and storage facilities, recycling centers, and 
other waste related industries.  In areas zoned for light industry, special use 
permits are required for automobile wrecking, junk, and salvage yards.  
Special use permits are required for campgrounds and RV camps, marinas, 
and many other uses.  Article 5 Section 5.3 requires convenience stores with 
gas sales; wrecking, junk, and salvage yards; and vehicle service, including 
limited uses vehicle service, provide a spill prevention and counter measures 
plan with the site plan.  The article also requires that vehicle repair, servicing, 
and maintenance be conducted within an enclosed structure so that potentially 
polluting activities would be shielded from rainfall and runoff.   
 
The Environmental Protection Standards in Article 8 of the UDO provide 
additional protections.  This article includes the Water Supply Watershed 
requirements and the Erosion and Sediment Control requirements discussed in 
Sections 3.1.2 and 3.1.3.  Article 8 also has more general requirements on 
development in floodplain areas throughout Durham.  It prohibits new solid 
waste disposal facilities and sites, hazardous waste management facilities, 
salvage yards, and chemical storage. 
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The City and County are expected to conduct a review process called 
Environmental Enhancements to the UDO (EEUDO).  This process was initiated 
by the Joint City and County Planning Committee that is made up of elected 
leaders.  EEUDO will look closely at the environmental protections codified in 
the Unified Development Ordinance and recommend improvements to that 
code.  The process is expected to address erosion and sediment controls, 
buffers, wetlands, and water quality.  The process is expected to solicit input 
from recognized academic experts, staff members, regulated stakeholders, 
and the general public.  Updated information is available on the City’s web 
site.19   
 
Other resources that affect land use planning include the Comprehensive 
Plan20 and the City’s engineering standards (contained in the Reference Guide 
for Development21). The Comprehensive Plan focuses on the ultimate needs of 
the community rather than the pressing concerns of today.  Chapter 7 of the 
Plan focuses on conservation and the environment.  The City’s engineering 
standards provide additional opportunities to address specific sources.  For 
example, section 7 requires dumpster pads for food service establishments 
and that all establishments utilizing compactors have a drain connected to the 
sanitary sewer (areas beyond the pad must be sloped to drain away from 
stormwater inlets).     
 
3.1.8 Sustainability – Durham City and County together created a 
Sustainability Manager position to address multiple xuxtainability issues.  This 
position will assist in implementing the Greenhouse Gas Reduction Plan 
adopted by the City www.durhamnc.gov/ghg, and will assist city management 
in developing policies that promote use of products that are recycled, 
recyclable, bio-degradable, non-toxic, and energy efficient. 
 
 
3.1.9 Threatened and Endangered Species -There are no waters either in the 
City of Durham or immediately downstream from the City that have been 
designated as critical habitat for aquatic animal species listed as threatened or 
endangered by the U.S. Fish and Wildlife Service or the National Marine 
Fisheries Service under the provisions of the Endangered Species Act, 16 
U.S.C. 153 1-1 544 and subsequent modifications.22   
 
 
3.2 State Programs 

                                                 
19 This site is available at: http://www.durhamnc.gov/departments/planning/udo_environmental_enhancements.cfm. 
20 This plan is available online at: http://www.durhamnc.gov/departments/planning/comp_plan/. 
21 This guide is available online at: http://www.durhamnc.gov/departments/works/handbook/. 
22 While no area within Durham contains critical habitat, there are areas designated as critical habitat in the Flat River 
in Durham County and in the Eno River in Orange County. There are also species of concern in these two water 
bodies, possibly in areas near or within City limits.  There are also sensitive species in upper New Hope Creek.  The 
City will need to revisit this issue if annexation substantially changes city boundaries. 
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The following sections discuss the state programs that may affect the 
implementation of the SWMP Plan. 
 
3.2.1 NC Division of Land Resources, Land Quality Section - As mandated 
by state law, erosion and sediment control requirements for publicly funded 
projects are enforced by the Land Quality Section of the North Carolina 
Division of Land Resources. This section reviews and approves erosion and 
sediment control plans.  City SWS conducts independent investigations of such 
projects under its illicit discharge ordinance and has carried out enforcement 
actions under it authorities.  
 
3.2.2 NC Division of Water Quality: Neuse Buffers, Industrial Stormwater 
Requirements - State regulations protecting riparian buffers on streams and 
other waters within the Neuse River Basin are enforced by the North Carolina 
Division of Water Quality.  The City requires development projects that 
propose to impact riparian buffers in the Neuse River Basin to provide a letter 
from the state authorizing such impacts. 
 
3.2.3 NC Division of Waste Management - The North Carolina Division of 
Waste Management is responsible for solid waste, groundwater contamination 
from leaking underground storage tanks, dry cleaners, Superfund clean ups, 
etc.  When the City finds contaminated groundwater entering the drainage 
system, it coordinates with the staff in the Raleigh Regional Office of the 
Division of Waste Management.
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Section 4.0 
Permitting Information 
 
 
4.1 Responsible Party Contact List 
The position responsible for the overall implementation of the SWMP, 
including the coordination of all program activities, is the Stormwater 
Manager.  The Stormwater Services Division and Engineering Division were 
combined in 2007 under a single manager that serves both as Stormwater 
Manager and as Engineering Manager under the Director of Public Works.  
Contact information for the Stormwater Manager is provided below:  
 
Name: Ed Venable, PE 
Position: Engineering and Stormwater Manager 
Address:  City of Durham 

101 City Hall Plaza 
Durham, NC 27701  

Telephone:  (919) 560-4326  
Fax:   (919) 560-4316  
E-mail:    ed.venable@durhamnc.gov 
 
 
4.2 Organizational Chart 
Organization is discussed in greater detail in Section 7.1.  An overall 
organization chart for the City is provided in Figure 7-3, while an organization 
chart for Public Works is presented in Figure 7-4.   
 
The City of Durham’s Storm Water Services (SWS) will have responsibility for 
many of the activities indicated in the SWMP Plan.  SWS is contained within the 
Engineering and Stormwater Services Division of the Department of Public 
Works of the City of Durham.  The Water Quality Manager for Storm Water 
Services will be responsible for compiling data for annual reports.  This will 
include tracking and reporting on progress to fulfill the measurable goals 
listed in Section 7.   
 
A list of key individual contacts is provided in Appendix I. 
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4.3 Signing Official 
The signing official for the SWMP Plan and the annual reports is the Director of 
the Public Works Department (the Storm Water Services Division is part of this 
Department).  Contact information is provided below:  
 
Name: Kathryn Kalb, PE 
Position: Director of Public Works 
Address: City of Durham  

101 City Hall Plaza  
Durham, NC 27701 

E-mail: kathryn.kalb@durhamnc.gov 
 
 
 
4.4 Duly Authorized Representative 
 
Appendix H provides a copy of the authorizing action taken by the Durham 
City Council. 
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Section 5.0 
Co-Permitting Information 
 
 
5.1 Co-Permittees 
No co-permittees are involved in this SWMP Plan. 
 
 
5.2 Legal Agreements 
This section is not applicable to the City of Durham. 
 
 
5.3  Responsible Parties 
This section is not applicable to the City of Durham. 
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Section 6.0 
Reliance on Other Government Entity 
 
  
6.1 Name of Entity 
This section is not applicable to the City of Durham.  The City of Durham does 
not formally rely on any other government entity for implementing the SWMP 
other than those entities explicitly acknowledged in the permit and Section 7.5 
of this SWMP Plan. 
 
6.2 Measure Implemented 
This section is not applicable to the City of Durham. 
 
6.3 Contact Information 
This section is not applicable to the City of Durham. 
 
6.4 Legal Agreements 
This section is not applicable to the City of Durham. 
 
6.5 Recognition of Contributions 
Although the City does not rely on other entities to implement this SWMP, the 
City acknowledges the time, energy, and hard work of the many watershed 
and stream watch organizations within its boundaries.  Notably these include 
the Ellerbe Creek Watershed Association, Eno River Association, Friends of 
New Hope Creek, Friends of South Ellerbe Creek as well as the many smaller 
neighborhood/stream watch organizations such as the Old North Durham 
Neighborhood Association and Friends of Northeast Creek.  These 
organizations conduct numerous projects entirely on their own.  Many also 
work with the City on specific projects to conserve sensitive land, restore and 
protect water quality, and preserve the City’s natural resources. 
 
The City of Durham also wishes to acknowledge the ongoing work and 
accomplishments of many other entities at work within the City.  These groups 
include the Durham County Health Department, Durham County Engineering, 
and the other groups listed below. 
 
The City has been pleased to work with the North Carolina Ecosystem 
Enhancement Program to help facilitate projects it has undertaken within the 
City that include stream restoration, buffer enhancement/restoration, and 
treatment of stormwater flows from existing development. 
 
The Durham Soil and Water Conservation District has long been active in water 
quality protection, initially working to prevent soil loss related to agricultural 
practices.  The District conducts water quality education programs and for 
many years has hosted an “Environmental Field Day” at the West Point on the 
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Eno City Park for fifth graders in Durham County.  This event is supported and 
has participation from many resource agencies, including the City’s Water 
Management Department and Stormwater Services Division.  The District also 
completed one of the first urban stream restoration demonstration projects in 
North Carolina on a small section of Goose Creek with very limited funding.  
The District continues to conduct valuable programs and projects within 
Durham, both on its own and in partnership with the City. 
 
The City has also been privileged to work with researchers and staff at North 
Carolina Central University, North Carolina State University, Duke University, 
and the University of North Carolina in Chapel Hill.  The City has funded 
research both directly and through participation in the stormwater section of 
the NC Urban Water Consortium.   
 
These entities are making significant contributions toward protecting water 
quality (which is the goal of the City’s Municipal NPDES permit).  They also 
perform activities in the areas of stream restoration, public involvement (such 
as stream clean-ups), and public education.  The City may serve as a grant 
partner or otherwise support and participate in the work of these entities, but 
these groups also undertake work independent of City participation.   
 
As discussed in Section 7, the City is committed to undertaking its own efforts 
to implement the SWMP and will not rely on entities other than those 
acknowledged in the permit in Part II (E) and discussed in Section 7.  The City 
expects that annual reports under the NPDES permit and SWMP may include 
activities performed by other entities and groups in partnership with the City.  
In order to provide a more complete picture of efforts to restore and protect 
water quality within the City, annual reports may also include information on 
significant achievements and contributions made independent of City 
involvement.  Such information is intended to be supplemental. 
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DIRECTORY 
 

These are the most commonly referred to numbers that are involved in development plans. 
 
 Telephone (919) Fax (919) 
City of Durham (http://www.durhamnc.gov/)   
Public Works Department    
 Engineering Development Review Group: Engineering plan review, construction 

drawing approval, extension agreements 
560-4326 560-4316 

 Inspection Section: waterlines, sanitary sewer, storm sewer, right-of-ways 560-4326 560-4316 
 Engineering Services: water and sanitary sewer availability, petitions, water 

meters, frontage and tapping fees, water and sewer permits 
560-4326 560-4316 

 Stormwater Services: Stormwater design review, BMP inspections 560-4326 560-4316 
 Street Maintenance 560-4312 560-4340 
     
Department of Transportation: Traffic impact analysis, roadway improvements review 560-4366 560-4561 
   
Water Management Department:    
 Water and Sanitary Sewer Maintenance 560-4344 560-4340 
 Cross Connections: Backflow devices 560-4194  
   
Solid Waste Management Department: Dumpster locations 560-4186 560-1228 
   
Urban Forestry: Street trees and allowed landscaping within ROW 560-4197  
   
Parks and Recreation Department 560-4355 560-4021 
   
Budget  Management Department: Annexation petitions 560-4111 560-4687 
    
Joint City/County Offices   
Building Inspection Department: Building permits, fire protection 560-4144 560-4484 
   
Planning Department: Zoning requirements, rezoning, site plans, final plats 560-4137 560-4641 
   
County of Durham (http://www.co.durham.nc.us/)   
County Engineering 

 

  
 Utility Division: County sanitary sewer  544-8832 544-8590 
 Sedimentation & Erosion Control Division: Grading permit 560-0739 560-0740 
   
Fire Marshal 560-0660 560-0670 
   
Environmental Health: Well and septic permits  560-7800 560-7830 
   
State of North Carolina   
North Carolina Department of Transportation (NCDOT) 

 

 

 

 District 2 Engineer – Durham County 220-4750 560-3357 
 Resident Engineer’s Office - Durham 220-4680 560-3399 
   
North Carolina Department of Environment and Natural Resources (NCDENR)
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 Raleigh Regional Office 

 

 

 

791-4200 571-4718 
 Collection Systems Permitting (sanitary sewer) 807-6300 807-6489 
 NC Ecosystem Enhancement Program 715-0476 715-2219 
   
U.S. Army Corps of Engineers Wilmington District   
 Raleigh Regulatory Field Office 554-4884 562-0421 
   
Utility Companies   
Progress Energy  508-5400 or 1-800-452-2777 
Duke Energy 

 

 

 

1-800-653-5307  
Piedmont Electric 1-800-222-3107  
Time/Warner of Durham 595-4892 or 1-888-890-7515 
Public Service Gas 1-877-776-2427  
NC One Call (Utility Locating Company)  811  
Verizon  1-800-483-4000  
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INTRODUCTION  
 

We are pleased to distribute to design professionals this Reference Guide for Development. The City of Durham 
Public Works Department, Engineering, Stormwater Services and Transportation Divisions, prepared this guide 
to provide a reference manual to some of the City of Durham Public Works Department’s design standards and 
design requirements and to reference other key Departments involved in the Development Review Process.  
This guide does not cover all aspects of plan review or design requirements and references only the most 
frequently asked questions and procedures.  The policies, requirements, specifications and charges listed herein 
are subject to change as amended. 
 
It should be noted that projects may be required to meet additional criteria as set by the Durham City Council or 
the City of Durham Public Works Department.  The City of Durham reserves the right to require any additional 
measures in accordance with City Codes, ordinances, policies and to address public safety concerns during any 
stage of the project. 
 
There are detailed construction specifications for water, sanitary sewer, street and stormwater construction that 
are available from the Engineering Division of the Public Works Department.  
 
If you have questions regarding the City of Durham Engineering Division’s or Stormwater Services Division’s 
procedures or policies not addressed in this guide, please contact the Divisions (919-560-4326).  If you have 
questions regarding the City of Durham Transportation Division’s procedures or policies not addressed in this 
guide, please contact the Division (919-560-4366). 
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PREFACE TO THE UPDATE OF THE  
REFERENCE GUIDE FOR DEVELOPMENT  

 
As an ongoing effort to provide better customer service to all parties involved with land development in 
Durham, the Public Works Department has undertaken the task of updating and revising this manual.  Much of 
the initial printing remains the same but numerous issues, including those highlighted below, have been 
revisited and revised.   
 
Summarized below are the major changes and additions to this guide.  This summary is provided to give a 
"thumbnail sketch" of the revisions. We have elected not to highlight changes throughout the manual.  This new 
version of the Reference Guide for Development supersedes all previous versions. 
 
Section Revision Description 

1.2 Checklists have been revised and final plat checklists are now required to be submitted. 
2.1 Clarifications as to when construction drawings can be submitted for review. 
2.2 Clarification to Construction Submittal Checklist for site plan requirements to submit construction 

drawings. 
2.3 Addition of requirement for Project Construction Information sheet to be submitted at time of Pre-

Construction Conference. 
4.0 Clarification of As-built requirements -  Addition of a electronic file component for As-builts 

*(this program will begin January 2007 – see statement on the Public Works website) 
4.1 Revised as-built requirements for the BCE Program. 
4.2 Revised as-built requirements for the BCE Program. 
4.3 Revised as-built requirements for the BCE Program. 
4.4 Revised as-built requirements for the BCE Program. 
4.5 Constructed Wetland As-built Requirements 
4.6 Underground Detention As-built Requirements 
5.0 Requirements in order to obtain a water meter revised. 
7.0 Clarification of Easement location requirements.  Requirements in order to obtain a sewer service 

connection revised. 
8.0 Multiple updates 
8.1 Multiple updates 
8.2 Multiple updates 
8.3 Multiple updates 
8.4 Multiple updates 
12.0 Addition of new note requirement for all site plans. 

 June 2010 Revision: 
1.1 Revised Engineering Final Plat Checklist 
14.0 Updated Engineering Fees 
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SECTION 1.0 
 

PUBLIC WORKS DEPARTMENT 
ENGINEERING, STORMWATER SERVICES AND 

TRANSPORTATION DIVISIONS AND THE REZONING, SITE 
PLAN, PRELIMINARY PLAT AND FINAL PLAT PROCESS  

 
The following information is to provide a basic overview of the roles of the above divisions as they relate to the 
site plan and plat review process.  However it should clearly understood that all correspondence, plan submittals 
and status inquires associated with these processes must always be directed to the Durham City/County 
Planning Department.  All documents that are not received through the Durham City/County Planning 
Department will not be considered as a valid submittal and will not be reviewed accordingly by any Division. 
 
ENGINEERING DIVISION: 
 
The City of Durham Engineering Division is located on the 3rd floor of City Hall.  The Development Review 
Group is the main contact in the Engineering Division for all Engineering comments that are returned on 
rezoning, site plans and final plats.  The Development Review Group can be contacted by mail at the following 
address:  Public Works Department, City of Durham, 101 City Hall Plaza, 3rd Floor, Development Review 
Group, Durham, North Carolina, 27701.  The contact phone number for questions is (919) 560-4326 and fax 
number is (919) 560-4316.   
 
The City of Durham Engineering Division is tasked with reviewing rezoning, site plans and preliminary plats as 
these items relate to the City of Durham public and private road standards, sidewalk, water system, fire 
protection systems, sanitary sewer system and stormwater drainage and conveyance systems.  The City of 
Durham Engineering Division is also tasked with reviewing final plats as they relate to roadway rights-of-way, 
water systems, storm drainage conveyance systems, sanitary sewer systems and related easements. 
 
The typical time line for review of rezoning, site plan and plats is determined by the Planning Department.  The 
typical time line for review of all resubmittals is determined by the Planning Department. 
 
STORMWATER SERVICES DIVISION: 
 
The City of Durham Stormwater Services Division is located on the 3rd floor of City Hall.  The Stormwater 
Services Division is the contact in the Public Works Department for all stormwater impact analysis comments 
that are returned on rezoning, site plans and final plats.  The Stormwater Services Division can be contacted by 
mail at the following address:  Public Works Department, City of Durham, 101 City Hall Plaza, 3rd Floor, 
Stormwater Services Division, Durham, North Carolina, 27701.  The contact phone number for questions is 
(919) 560-4326 and fax number is (919) 560-4316. 
 
The City of Durham Stormwater Services Division is tasked with reviewing rezoning, site plans and preliminary 
plats as these items relate to stormwater impact studies, stream buffers (along with City/County Planning 
Department), floodplain analysis, stormwater quality facilities and stormwater quantity facilities, as well as 
major stream crossing systems.  The City of Durham Stormwater Services Division is also tasked with 
reviewing plats as they relate to floodplain issues, stream buffers (along with City/County Planning 
Department) and stormwater easements for water quality and quantity facilities. 
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The typical time line for review of rezoning, site plan and plats is determined by the Planning Department.  The 
typical time line for review of all resubmittals is determined by the Planning Department. 
 
TRANSPORTATION DIVISION: 

 
The City of Durham Transportation Division is located on the 4th floor of City Hall.  The Transportation 
Division is the contact in the Public Works Department for Transportation comments that are returned on 
rezoning, site plans, and final plats.  The Transportation Division can be contacted by mail at the following 
address:  Public Works Department, City of Durham, 101 City Hall Plaza, 4th Floor, Transportation Division, 
Durham, North Carolina, 27701.  The contact phone number for questions is (919) 560-4366 and fax number is 
(919) 560-4561. 
 
The City of Durham Transportation Division is tasked with reviewing rezoning, site plans and preliminary plats 
as these items relate to proposed public rights-of-way, cross-sections on proposed/existing roads, preserving the 
most current Durham Area Thoroughfare Plan (possible right-of way dedication and/or upgrade of the existing 
infrastructure), preserving the Bicycle Area Plan, placement of sidewalk, sight distance triangles, vehicular and 
pedestrian accesses, site traffic analyses (if necessary), interconnectivity of developments, and points of access. 
The City of Durham Transportation Division is tasked with reviewing final plats as they relate to proper public 
rights-of-way or private accesses (easements) and conforming to street naming convention for signage. 
 
The typical time line for review of rezoning, site plan and plats is determined by the Planning Department.  The 
typical time line for review of all resubmittals is determined by the Planning Department. 
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SECTION 1.1 
 

ENGINEERING DIVISION, SITE PLAN, PRELIMINARY PLAT AND 
FINAL PLAT SUBMITTAL REQUIREMENTS  

 
The following section provides a list, which should be used by the applicant before any site plan, preliminary 
plat or final plat submittals so that the applicants are aware of the minimum requirements in order to receive a 
complete review.  The checklists in this section are intended as a guide and are not a submittal requirement with 
plans.   
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City of Durham 
Public Works Department 

Engineering Division 
101 City Hall Plaza, Durham, North Carolina, 27701 

Telephone (919) 560-4326 FAX (919) 560-4316 
 
 
Engineering Site Plan and Preliminary Plat Submittal Checklist 
 
The following is a list of standard site plan and preliminary plat requirements that are reviewed by the City of 
Durham Engineering Division at the Site Plan and Preliminary Plat Stage of Development Review.  This list is 
intended to give general guidelines only and is not to be considered all-inclusive.  Depending upon the 
development additional items may be required.  Site Plan and Preliminary Plat submittals without the following 
minimum criteria will be returned to the applicant without a complete review being performed thus resulting in 
additional delays to the site plan and preliminary plat process until the information is provided.   
 
I. PROJECT INFORMATION 
 

Project Name:       Phase:       
Previous Project Name, if applicable:       
PIN:       Tax Map Number       Planning Case Number:       
Project Comment Contact Person:       Phone number (     )       
Fax number: (     )       Company Name:        
 
II. REQUIRED ITEMS CHECKLIST 
 
The following checklist outlines submittal requirements.  Initial in the space provided to indicate the following 
submittal requirements have been met. 
 
A. General Requirements (Cover Sheet) 
 
Applicant’s initials (typical all sections) 
____________  a. Show all of the following items on the Cover sheet:  date (original and all revisions), north 

arrow with reference, project name, vicinity map, PIN, and Tax Map Number. 
____________  b. Provide an index map with match lines for multiple sheets for all plans as needed. 
____________  c. Provide the name, address, telephone number, facsimile number, and email address if 

applicable of all professionals with a seal, signature and date. 
 
B.  Existing Site Conditions (Existing Conditions) 
 
____________  a. Provide a north arrow with reference and an engineering/graphic scale (1"=200'max). 
____________  b. Show all property boundaries with linear bearings and distances, curve boundary 

information (table format – curve number, radii, length, delta angle, chord bearing and chord 
distance) and the building setbacks. State the source of the provided boundary information. 

____________  c. Show all existing property lines, which are to be removed and label them as “Hereby 
removed”. 

____________  d. Show all adjacent parcels with the graphical angle of departure of adjacent property lines. 
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____________  e. Show all buildings and structures and label current use/facility name and finished floor 
elevation. 

____________  f. Show all pavement, parking and driveway access points on the property. 
____________  g. Show all walkways/sidewalks/handicap ramps both adjacent to the development and 

opposite any existing roadways or intersections. 
____________  h. Show all adjoining/opposing streets and alleys with names, rights-of-way and pavement 

widths, state route numbers, labeled as “Existing” and “Public” or “Private”.  Note any 
streets, alleys or rights-of-way that are unopened.  All existing features and improvements 
(driveways, sidewalk, hydrants, light poles, etc.) must be shown that exist between the right-
of-way lines. 

____________  i. Show all water lines, sanitary sewer lines, services, cleanouts, valves, hydrants within 500 
feet, water meters and vaults, backflow preventers, storm sewer systems, catch basins, 
headwalls, junction boxes, other structures, ditches and swales.  Label all sizes, widths, 
inverts and type of material (if known) information for all items. 

____________  j. For existing services or mains provide abandonment notes for water and sanitary sewer 
services which are being abandoned. 

____________  k. Show and label all easements, both public and private with location and width.  Define all 
easements by centerline bearings, distances and ties to property corners or page book and 
deed reference. 

____________  l. Show all topography with a maximum of two-foot contour intervals for the development.  
Provide notes that indicate references to any permanent benchmarks, accepted datum, and 
source data.  Durham topography maps may be used but it is recommended to obtain field 
topography. 

 
C. Proposed Development (site plan or preliminary plat sheet) 
 
____________  a. Clearly distinguish graphically between existing features and proposed features. 
____________  b. Show all proposed property lines. 
____________  c. Show all areas to be dedicated or reserved for public or private use and define with property 

lines or easements. 
____________  d. Show all building setback lines. 
____________  e. Clearly define the footprints of proposed buildings. 
____________  f. Define with details typical roadway cross-sections for all proposed public or private 

streets/alleys. Details should include typical pavement structure, size of curbing, shoulders, 
sidewalks, pavement widths and right-of-way widths as applicable. 

____________  g. Clearly show on the proposed site plan all pavement and right-of-way widths to correspond 
to details and label right of ways as ‘Public’ or ‘Private’. 

____________  h. Provide new street centerline radius to show that streets will meet City of Durham standards. 
____________  i. At the end of all street stubs to adjacent properties provide a temporary turnaround as 

instructed by City of Durham Engineering Division. 
____________  j. Clearly indicate new parking areas, proposed driveways with radii and width, and valley 

gutters. 
____________  k. If a townhome development is proposed and the streets are designed with parking on both 

sides provide the standard townhome note per the Reference Guide for Development.  The 
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pavement designs however must meet the City of Durham minimum road sections for 
residential streets. 

____________  l. If required to install sidewalk along the frontage of the property by the City of Durham 
Transportation Division, all sidewalk shall be shown at the back of right of way.  Handicap 
ramps shall be provided at all driveways and intersections and shall match existing handicap 
ramps and crosswalks for access.  Note any request for payment-in-lieu of sidewalk 
construction must be reviewed by the City of Durham Engineering and Transportation 
Division prior to approval by DRB (all requests for payment-in-lieu should be submitted in 
writing with the site plan submittal for review).  If approved by DRB the applicant is required 
to state in the special conditions box of approvals the following statement: “The applicant has 
requested approval from DRB to make a payment-in-lieu for the sidewalk along some or the 
entire frontage of this project.  This was approved by DRB on (provide date of approval).  The 
applicant agrees to make the payment-in-lieu of sidewalk (amount of payment and length of 
sidewalk to be determined by the Public Works Department) when the applicant pays the City 
of Durham Engineering Division Inspection fees.  If no inspection fees are required the 
applicant agrees to make the payment-in-lieu of sidewalk before the 1st certificate of 
occupancy will be issued.” 

____________  m. Show all internal sidewalks and provide handicap ramps per City of Durham standards.  All 
internal sidewalks shall connect to sidewalks in the public right-of-way. 

____________  n. Provide typical detail and a note in special conditions box stating driveway lengths shall be 
no less than 20’ measured from right-of-way line or street easement line as applicable for 
residential projects. 

 
D. Proposed Development (grading plan sheet) 
 
____________  a. Provide preliminary grading for all proposed projects (including subdivisions, which intend 

to utilize lot by lot grading).  Provide contours at a maximum of two-foot contour intervals.  
(Note:  Statements that grading plans will be submitted at construction drawing submittal will 
not be accepted). 

____________  b. Provide a preliminary storm drainage layout plan, which shows basic storm drainage 
locations.  Preliminary pipe sizes are not required on internal storm drainage systems at site 
plan stage. 

____________  c. Provide preliminary storm drainage easement sizes and locations.  All storm drainage lines 
and easements should be located in open space as much as possible.  Storm drainage 
easements cannot be shown as combined easements.  The Engineering Division suggests that 
final plats should not be submitted until after construction drawings have been approved so 
that all easement locations will be correctly shown and dedicated. 

____________  d. Provide typical sections for proposed surface drainage (ditches, swales, special features, 
etc). 

____________  e. Label all retaining walls with preliminary top of wall and bottom of wall elevations. 
____________  f. Provide finished floor elevations for all structures (buildings, concrete pads, pump stations, 

etc). 
____________  g. Show sanitary on grading sheet or provide sheet showing contours and sanitary sewer. 
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E. Proposed Development (utility plan sheet) 
 
____________  a. Show and label all water and sanitary sewer lines as public or private.  Preliminary sizes can 

be shown but are not required. 
____________  b. Waterlines shall be located on the north and east side of roadways and sanitary sewer lines 

shall be located on the south and west side of roadways.  All sanitary sewer outfalls shall be 
located in open space or common areas as much as possible. 

____________  c. All sanitary sewer and waterlines shall provide for connectivity to adjacent properties as 
required or directed by the City of Durham Engineering Division. 

____________  d. Show all water and sanitary sewer easements (combined easements are not allowed, but 
overlapping easements are acceptable). 

____________  e. Show all valves, manholes, sanitary sewer cleanouts, hydrants, meters with sizes (1 ½” or 
larger in vault with 4” PVC drain, shown on plan).  Sanitary sewer cleanouts located in traffic 
areas shall be labeled as traffic bearing cleanouts. 

____________  f. Show all services at right-of-way line behind sidewalk if applicable.  Show all backflow 
prevention devices needed outside of the right-of-way (in vault with 4” PVC drain or above 
ground hot box).   

____________  g. All food service dumpsters and compactors are required to have drains to a sanitary sewer.  
Dumpster pads shall be designed to not allow any other surface drainage into sanitary sewer. 

____________  h. If a sanitary sewer force main is proposed add a note stating that force main shall be ductile 
iron pipe per City of Durham Standards with a Protecto 401 or equal lining.  This is only 
required where water column separates from pipe and creates an air pocket (at high points 
with air release valves). 

____________  i. If a site is using a well and proposes to provide a sanitary sewer service for project add a 
note stating a standard water meter is required to be installed on well for sanitary sewer 
billing purposes. 

 
F. Proposed Development (Landscape plan) 
 
____________  a. Show and label all easements (water, sanitary sewer and storm drainage conveyance 

systems). 
____________  b. Remove all proposed vegetation in rights-of-way and easements. 
____________  c. Where indicated by the City of Durham Engineering Division remove any existing or 

proposed landscaping in existing or future easements (if applicable to project). 
____________  d. Show water/sewer/SD to show any conflicts caused by landscaping 
 
 G. Proposed Development (Special Conditions of Approval Box) 
 
____________  a. In the special conditions of approval box, always add the following notes: 

1. All sizes, materials, slopes, geometry, locations, evaluations, extensions and depths for 
all existing and proposed streets and utilities (waterlines, sanitary sewer lines and storm 
drainage conveyance systems) shall be designed to the specifications set forth in the 
design criteria and standards of the Public Works Department and be subject to review 
and approval by the Public Works Department at construction drawing submittal. 
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2. The designing professional (a NCPE, NCPLS or NCRLA – as required) will submit 3 
sets of construction drawings to City Engineering for review and approval before starting 
construction (see Construction Plan Approval Process).  This submittal must be done 
prior to applying for a building permit.  NOTE:  The approval of construction drawings 
is separate from site plan approval. 

3. As-built drawings shall be approved prior to water meter and sanitary sewer service 
connection installations and prior issuance of a certificate of occupancy. 

____________  b. In the special conditions of approval box, add the following notes as required: 
 1.  Extension Agreement required (submit after site plan approved but before 

construction plans).  Contact Engineering Division (560-4326, FAX 560-4316) with 
complete name (Individual, Inc., Corp., etc) and telephone number of entity extending 
services to the site. 

 2.  Annexation petition required.  Contact Budget Department at 560-4111. 
 3. If a hydrant is proposed a fire flow analysis is required.  Waterline size may change with 

fire flow analysis. Contact City Engineering at 560-4326 to schedule flow test or to 
obtain current system data. 

 4. Water and sanitary sewer permits are required for this project. 
 5. Back flow permit required with this project. Contact Department of Water Management 

at 560-4194. 
 6.  A NCDOT or City of Durham Driveway Permit is required. 
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City of Durham Public Works – Engineering 

101 City Hall Plaza Durham, NC 27701  
Phone: (919) 560-4326 Fax: (919) 560-4316 

 
 
 

Engineering Final Plat Checklist 
 
 
Date:     
 

Project Information 
 
Project Name:  
Phase:  Planning Case #:  

Previous Project Name/s:  

PIN numbers:  

Contact Person:   Email Address:  

Company Name:   Phone Number:  
 

Instructions 
 
The following is a list of standard final plat requirements that are reviewed by the City of Durham Engineering Division at 
the final plat stage of Development Review. This list is intended to give general guidelines only and is not to be 
considered all-inclusive. Depending upon the development additional items may be required. Final Plat Submittals without 
the following minimum criteria will be returned to the applicant without a complete review being performed thus resulting in 
additional delays to the final plat process until the information is provided. Initial in the space provided to indicate the 
following submittal requirements have been met. 
 

Standard Requirements 
 
Initial  
_____ Show all of the following items:  Project name, Parcel ID #, PIN, township, date (original and all 

revisions), North Arrow (labeled with source – PB/PG reference and/or NC Grid datum reference), 
and vicinity map with North Arrow (only required on Sheet 1) that clearly locates site with readily 
recognizable street names and landmarks. 

_____ Provide the name, address, telephone number, facsimile number, and email address if applicable of 
professional with a seal, signature and date. 

_____ Provide a graphic and a numeric scale on each applicable Sheet of the plat (use Standard scales). 
_____ Show the City of Durham Case Number on the plat (provided by the City of Durham Planning Dept.). 
_____ The plat must accurately reflect the data as shown on a currently approved Site Plan or set of 

Construction Drawings (if applicable) and adhere to all applicable City of Durham Development 
Standards. 
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Certificates Required 

 
Initial  
_____ Provide the surveyor's certificate of accuracy and mapping stating that the plat has been prepared in 

accordance with GS 47-30, as amended. 
_____ Provide the Survey Type Certificate. 
_____ Provide a Review Officer’s stamp. 
_____ Provide an Owner's Certificate with a Notary’s Certificate for each owner involved 
_____ Provide an Attorney's Certificate with a Notary’s Certificate for each owner involved. (ONLY 

REQUIRED FOR DEDICATION OF RIGHT-OF-WAY, PUBLIC EASEMENTS, OR OPEN SPACE).
 

Standard Notes Required 
 
Initial  
_____ Provide the Standard Driveway Note stating “the minimum driveway length shall be 20’ measured 

from the right-of-way or street easement line as applicable”. 
_____ Provide the Standard Townhome Note per the Reference Guide for Development stating, “the driving 

and parking areas shown on this drawing noted as “Private Access and Common Areas” do not meet 
City of Durham Street Standards. The features within this area are private and will never be eligible 
for public maintenance”. 

_____ Provide the Standard Sanitary Sewer Easement and/or Waterline Easement Notes (for Public 
Easements only) as applicable. 

_____ Provide the Standard Stormwater Easement Note for Public and/or Private Easements as applicable. 
 

Graphical Data and Reference Requirements 
 
Initial  
_____ Provide the exact boundary of the property being subdivided/recombined, with sufficient survey data 

to readily determine and reproduce on the ground every line shown on the boundary. 
_____ Graphically show all new property lines, clearly distinguishable from existing, all lot numbers (lot 

numbers shall run consecutively), all required setbacks (including Easement Setbacks), typical lot 
layouts, buffer limit lines, open spaces (defined with numbers or letters), and other common areas. 
Provide total land area, proposed use, and boundary descriptions for all parcels of land to be 
designated/dedicated/reserved for public or private use. Provide an “Area Table” showing the areas 
for each type of parcel ( i.e. Lots, R/W, Open Space, etc.) as well as a total area computation. 

_____ When subdividing or recombining property, graphically show all property lines to be removed, clearly 
distinguishable from property lines to remain. Provide data for all property lines or portions of property 
lines to be removed and label them as “Hereby Removed”. 

_____ Provide bearing, distance, and curve data for all lot and boundary lines. Linear dimensions shall be 
expressed in feet and decimals of a foot and all angular measurements shall be expressed by 
bearings. 

_____ All curves shall be defined by radius, central angle (delta), tangent, arc, chord distances, and chord 
bearings. All curve data shall be shown in Curve Tables. 

_____ All line segments and  curves listed in Line Segment and Curve Tables shall be shown in the 
appropriate locations on the plat, designated by L-# or C-#, and they shall be numbered consecutively 
throughout all Sheets of the plat. (i.e. do not begin renumbering on each Sheet). 

_____ Graphically show and appropriately label all “Proposed” alley lines, building setbacks, cemeteries, 
utility, storm drainage, greenway, and other easements. Define all “Proposed” easements with either 
boundary data or centerline data, and ties to property corners. (This applies to both Public and Private 
Easements). 
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Initial  
_____ Graphically show and appropriately label all “Existing” alley lines, building lines, cemeteries, utility, 

storm drainage, greenway, and other easements. Define all “Existing” easements with PB/PG and/or 
DB/PG references and centerline or boundary ties to property corners. If no existing references are 
available or if the easements have been resurveyed, define them with centerline or boundary data 
and ties to property corners. (This applies to both Public and Private Easements). 

_____ Graphically show the angle of departure of all adjoining property and right-of-way lines. 
_____ Provide the names of all adjoining property owners with deed and/or plat book references and Pin and 

Parcel ID numbers. If applicable, provide existing adjoining Lot numbers with the existing subdivision 
name and references. 

_____ Graphically show all street rights-of-way within or adjoining the property and label them with the street 
name (and SR Number if applicable), right-of-way width, “Public” or “Private”, and “Existing” or 
“Hereby Dedicated”. If available, provide the DB and/or PB references for all “Existing” rights-of-way. 

_____ Where available within 2000’, provide a precise tie (with bearing, distance, co-ordinate sets, and 
appropriate N.C. Grid Datum labels), between one or more prominent points on the exterior boundary 
of the property and a N.C. Grid Monument. If no monument is available within 2000’, add a note to the 
plat stating such, and provide bearing and distance ties, along with appropriate PB/PG references to 
the existing recorded plat used as the source to establish the plat bearings. N/A FOR EXEMPT 
PLATS (see planning for requirements of Exempt Plats).

_____ Label two or more permanent “Control Corners” on the plat.  N/A FOR EXEMPT PLATS (see 
planning for requirements of Exempt Plats). 

_____ Acquire the addresses from the City of Durham for all lots or parcels and show them on the plat. 
 

Additional Requirements for Plats with Multiple Sheets 
 
Initial  
_____ Provide an overall Index Map with a North Arrow, Lot Numbers, Street Names, Matchlines, and Sheet 

Numbers, defining the total area of coverage and indexing the area of coverage for each Sheet of the 
plat. 

_____ Graphically provide a consecutive Sheet Number for each Sheet of the plat along with the total 
number of Sheets (i.e.  Sheet 1 of __, etc.) 

_____ Graphically show and label “Matchlines” on each Sheet of the plat. Also, provide labels along the 
Matchlines ( i.e. “See Sheet___”) defining all adjoining Sheet Numbers. 
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SECTION 1.2 
 

STORMWATER SERVICES DIVISION REZONING, SITE PLAN, 
PRELIMINARY PLAT AND FINAL PLAT SUBMITTAL 

REQUIREMENTS 
 
The following section provides submittal checklists, which shall be used by the applicant before any rezoning, 
site plan, preliminary plat or final plat submittals so that the applicants are aware of the minimum requirements 
in order to receive a complete review.  All checklists shall be sealed, dated and signed by a design professional. 
 
The design checklists for rezoning, site plan, preliminary plat and final plat are to be submitted with all 
submittals, including resubmittals.  Failure to submit these checklists and item requirements with each 
submittal will result in no review of the documents. 
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City of Durham 
Public Works Department 

Stormwater Services Divisions 
101 City Hall Plaza 

Durham, North Carolina, 27701 
Telephone (919) 560-4326 

Fax (919) 560-4316 
           Design Professional’s Signature and Seal 
Stormwater Services Rezoning Plan Submittal Checklist 

 
For each review submittal, including re-submittals, the below items and submittal checklist shall be 
submitted.  Partial study packages will NOT BE REVIEWED and will be returned with NO REVIEW 
PERFORMED.  Note:  The rezoning process is conceptual in nature; the approval of proposed 
stormwater control facilities will not occur with the Rezoning Plan. 
 
Contact Stormwater Services regarding redevelopment or expansion projects for modified requirements. 
 
I. PROJECT INFORMATION 
 

Project Name:       Phase:       
Previous Project Name, if applicable:       
PIN:        Planning Case Number:       
Project Comment Contact Person:       Phone number (     )       
Fax number: (     )       Company Name:        

 
II. REQUIRED ITEMS CHECKLIST 
 
The following checklist outlines submittal requirements.  Initial in the space provided to indicate the following 
submittal requirements have been met and supporting documentation is attached. 
 
A.  General Requirements 
 
Applicant’s initials 
____________  a. Cape Fear / Neuse Basin (circle one). 
____________  b. INSIDE / OUTSIDE (circle one) Water Supply Watershed Overlay.  Indicate the water 

supply watershed overlay district(s) where the project is located.  (Circle all that apply)     
(F/J-A, F/J-B, E-A, E-B, M/LR-A, M/LR-B) 

____________  c. Show all City of Durham, Water Supply Watershed and Neuse River Basin Stream Buffers 
on the plan.  Show the 10-foot no build setback from all stream buffers.  (Note that there is no 
acreage limit for Neuse River Basin Streams.)  Contact NCDENR for evaluation of impacts 
on stream buffers.  Diffuse flow into stream buffers is required for all stream buffers. 

____________  d. A copy of the Durham County Soil Survey, including map reference, with the site boundary 
clearly shown and labeled.  The map shall clearly show all streams, soil types and soil type 
boundaries. 

____________  e. A copy of the USGS 7.5 Minute Quadrangle map, including map reference, with site 
boundary clearly shown and labeled.  The map shall clearly show all streams. 

____________  f. Floodplain located on site:  Yes / No (circle one). 
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____________  g. A copy of the effective floodplain map, including panel number and map date, with site 
boundary clearly shown and labeled is required, regardless if floodplain is located on the site.  
The 100-year floodplain and/or future 100-year floodplain with base flood elevations (if 
applicable) shall be shown on the rezoning plan if applicable. 

____________  h. Add the Following Notes to the General Conditions Note Box on the Cover Sheet of the 
Development Plan as applicable: 

  
1. “The plan as submitted conceptionally meets the ordinance standards for rezoning and the final approval 

of the stormwater impact analysis will occur at the time of site plan approval.  Compliance with all City 
of Durham ordinances, codes and policies shall be required prior to approval of the site plan/preliminary 
plat for this project.” 

2. “The proposed locations of the stormwater best management practice(s) (BMP(s)) on this project are 
conceptual only.  The proposed location of the BMP(s) shall be reviewed for appropriateness during the 
site plan/preliminary plat review process.  In no instance, shall the BMP(s) be located on private single 
family or multi-family lots.  In addition, BMP(s) may not be permitted in stream buffers or the 10-foot 
no-build setback.” 

3. “Stormwater BMP(s) or additional stormwater BMP(s) may be required with the site plan/preliminary 
plat submission.” 

4. “In all water supply watershed overlays, where stormwater BMP(s) are required to provide TSS 
removal, all impervious surface areas shall be treated by the BMP(s). 
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City of Durham 
Public Works Department 

Stormwater Services Divisions 
101 City Hall Plaza 

Durham, North Carolina, 27701 
Telephone (919) 560-4326 

Fax (919) 560-4316 
            Design Professional’s Signature and Seal 

 
Stormwater Services Site Plan and Preliminary Plat Submittal Checklist 

 
For each review submittal, including re-submittals, the entire study and submittal checklist shall be 
submitted.  Partial study packages will NOT BE REVIEWED and will be returned with NO REVIEW 
PERFORMED. 
 
Contact Stormwater Services regarding redevelopment or expansion projects for modified requirements. 
 
I. PROJECT INFORMATION 
 

Project Name:       Phase:       
Previous Project Name, if applicable:       
PIN:       Planning Case Number:       
Project Comment Contact Person:       Phone number (     )       
Fax number: (     )       Company Name:        
 
II. REQUIRED ITEMS CHECKLIST 
 
The following checklist outlines submittal requirements.  Initial in the space provided to indicate the following 
submittal requirements have been met and supporting documentation is attached. 
 
A.  General Requirements 
 
Applicant’s initials 
____________  a. Stormwater Impact Analysis (SIA) including narrative report and drainage calculations 

sealed and signed by North Carolina Professional Engineer. 
____________  b. Cape Fear  /  Neuse Basin  (circle one). 
 (If Neuse Basin circled completion of Section D. below is required) 
____________  c. INSIDE  /  OUTSIDE  (circle one) Water Supply Watershed Overlay. 
 (If INSIDE Water Supply Watershed completion of Section E. below is required) 
____________  d. Show all City of Durham, Water Supply Watershed and Neuse River Basin Stream Buffers 

on the plan.  Top of bank for the streams have been shown on the plan.  Show the 10-foot no 
build setback measured from the stream buffer line.  Diffuse flow into stream buffers is 
required for all stream buffers. 

____________  e. Durham County Soils Survey, including map reference, with site boundary clearly shown 
and labeled.  The map shall clearly show all streams, soil types and soil type boundaries. 

____________  f. USGS 7.5 Minute Quadrangle map, including map reference, with site boundary clearly 
shown and labeled.  The map shall clearly show all streams. 

____________  g. Floodplain located on site:  Yes / No (circle one). 

H-612



____________  h. A copy of the effective floodplain map, including panel number and map date, with site 
boundary clearly shown and labeled has been provided regardless if floodplain is located on 
the site.  Show the floodway, 100-year floodplain and/or future 100-year floodplain with base 
flood elevations (if applicable) on the plan. 

 
B. Peak Runoff Rate Increases1 

 
____________  a. Introduction narrative describing site conditions in pre- and post-development conditions 

including a description of site improvement changes. 
____________  b. Drainage area maps (one map for pre-development; one map for post-development) with: 

___ Scale and north arrow. 
___ Sub-basin area(s) delineated with area(s) in acres indicated. 
___ Analysis points clearly identified and labeled. 
___ Segmented TR-55 time of concentration flow paths showing each segment. 

____________  c. Methodologies and procedures described. 
____________  d. Site plan or grading plan identifying pre- and post-development drainage patterns. 
____________  e. Pre- and post-development times of concentration calculated by TR-55 segmented approach. 
____________  f. Calculations for the pre- and post-development discharges for the 2- and 10-year, 24-hour 

storm using TR-55, TR-20, HEC-HMS, HEC-1 or Rational Method. 
____________  g. Summary of Results provided in the following format (see Example below). 
 

BASIN 
NAME 

Pre-
Developed 

2-year 
discharge 

Post-
Developed 

2-year 
discharge 

% 
Increase

Pre-
Developed 

10-year 
discharge

Post-
Developed 

10-year 
discharge

% 
Increase 

 
Detention 
Required 
(Yes/No) Remarks

                 
                 

 
____________  h. Conclusion providing detailed findings. 
____________  i. Stormwater Control Facility (BMP) provided (indicate number of each type of BMP):  

___Constructed Wetland  ___Dry Detention Pond  ___Underground Detention             
___Wet Detention Pond  ___ Not required (explanation)  _____________________________ 
___________________________________________________________________________ 

____________  j. BMP benefits:  ___Control 2- and 10-year discharge  ___Other_______________________ 
____________  k. Downstream Analysis Provided with Findings or ___Not required:  ____________________  

___________________________________________________________________________
___________________________________________________________________________ 

____________  l. Downstream Improvements Proposed with a signed notarized agreement (agreement shall be 
recorded prior to site plan approval) with downstream property owner(s) Y   /   N 

                                                 
1 See Design Summaries and NCDENR BMP Manual (latest edition) for details and BMP design requirements. 
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C.  City of Durham Stream Buffers 
 
____________ a. All streams, both intermittent and perennial, shown on the Durham County Soil Survey and 

the USGS 7.5 Minute Quadrangle map that drain 25-acres or more have been shown on the 
plan.  Top of bank for the streams has been shown on the plan.  Stream buffers shall be 
shown from the tops of banks of the streams and a 10-foot no build setback shall be shown 
measured from the stream buffer line.  Diffuse flow into stream buffers is required. 

____________ b. A drainage area map showing the 25-acre point for the streams mentioned in II. C. a. has 
been provided with a north arrow and scale. 

 
D.  Neuse Basin Requirements1 2 
 
Note:  If a single family, duplex or recreational development disturbs ≤ 1 acre or a multi-family, office, 
institutional, commercial or industrial development disturbs ≤ 0.5 acres then items b, c, d, and e below 
are N/A.  Additionally, new residential development may be exempt from the 1-year peak runoff control 
requirement if impervious area does not exceed 15% and swales and other natural stormwater 
conveyances are used to maximum extent practicable.  ITEMS a. AND f. SHALL BE PROVIDED FOR 
ALL PROJECTS. 
 
____________  a. All streams, both intermittent and perennial, shown on the Durham County Soil Survey or 

USGS 7.5 Minute Quadrangle map, regardless of drainage area, require a Neuse River Basin 
Stream Buffer.  The tops of banks for the streams have been shown on the plan.  The stream 
buffer has been measured from the tops of banks and the 10-foot no build setback is shown 
from the stream buffer.  Diffuse flow into stream buffers is required for all stream buffers. 

____________  b. Pre- and post-development discharge calculations for the 1-year 24-hour storm using TR-55, 
TR-20, HEC-HMS or HEC-1.  (1-year, 24-hour storm rainfall is 3-inches) 

____________  c. Summary of Results provided in the following format (see Example below). 
 

BASIN 
NAME 

Pre-
Developed 

1-year 
discharge

Post-
Developed 

1-year 
discharge

% 
Increase

Detention 
Required  
(Yes/No) Remarks 

           
 
____________  d. BMP provided (indicate number of each type of BMP for 1-year detention):   

___Constructed Wetland  ___Dry Detention Pond  ___Underground Detention             
___Wet Detention Pond  __Other__________________________________  ___ Not required 
(explanation)  _______________________________________________________________ 

____________  e. BMP provided (indicate number of each type of BMP for nitrogen treatment):  
___Bioretention Area ___Constructed Wetlands  ___Sand Filter  ___Wet Detention Pond  
___Other  ____________________________________________________  ___Not required 

       (explanation)  ________________________________________________________________________________________________ 
____________  f. Pre- and post-development nitrogen calculations with City of Durham Nitrogen Spreadsheet. 

                                                 
1 See Section 8.2, Neuse River Basin Performance Standards, for additional details. 
2 See Design Summaries and NCDENR BMP Manual (latest edition) for details and BMP design requirements. 
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E.  Water Supply Watershed Requirements 1 
 
____________  a. Indicate the water supply watershed overlay district(s) the project is located. (Circle all that 

apply): F/J-A     F/J-B     E-A     E-B     M/LR-A     M/LR-B 
____________  b. BMP provided (indicate number of each type of BMP):  ___Bioretention Area 

___Constructed Wetlands  ___Sand Filter  ___Wet Detention Pond  ___Other  
____________________  ___Not required 

____________  c. Narrative explaining why a BMP is not provided. 
  

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 

____________  d. All runoff from all impervious surface areas are directed into the BMP. 
____________  e. All streams, both intermittent and perennial, shown on the USGS 7.5 Minute Quadrangle 

map that drain 25-acres or more have been shown on the plan.  Top of bank for the streams 
has been shown on the plan.  Stream buffers shall be shown from the tops of banks of the 
streams and a 10-foot no build setback shall be shown measured from the stream buffer line.  
Diffuse flow into stream buffers is required for all stream buffers. 

____________  f. A drainage area map showing the 25-acre point for the streams mentioned in II. E. f. has 
been provided with a north arrow and scale. 

 
 

 

                                                 
1 See Design Summaries and NCDENR BMP Manual (latest edition) for details and BMP design requirements. 
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City of Durham 
Public Works Department 

Stormwater Services Divisions 
101 City Hall Plaza 

Durham, North Carolina, 27701 
Telephone (919) 560-4326 

Fax (919) 560-4316 
           Design Professional’s Signature and Seal 

Stormwater Services Final Plat Submittal Checklist 
            
For each review submittal, including re-submittals, the submittal checklist shall be submitted with the 
final plat.  Submittals that do not include the submittal checklist will NOT BE REVIEWED.  The 
following is a list of standard final plat requirements that are reviewed by the City of Durham 
Stormwater Services Division at the final plat stage of Development Review.  This list is intended to give 
general guidelines only and is not to be considered all-inclusive.  Depending upon the development 
additional items may be required.  Final plat submittals without the following minimum criteria will be 
returned to the applicant with NO REVIEW PERFORMED. 
 
I. PROJECT INFORMATION 
 

Project Name:       Phase:       
Previous Project Name, if applicable:       
PIN:       Planning Case Number:       
Project Comment Contact Person:       Phone number (     )       
Fax number: (     )       Company Name:        
 
II. REQUIRED ITEMS CHECKLIST 
 
The following checklist outlines submittal requirements.  Initial in the space provided to indicate the following 
submittal requirements have been met. 
 
A. General Requirements  
 
Applicant’s initials (typical all sections) 
 
____________  a. Show all easements for stormwater system and BMPs (including the access easement for the 

BMP).  Easements shall be shown on all swales, storm drainage systems, including culverts, 
and BMPs as shown on the approved construction drawings. 

____________  b. Show all floodplains with map number, date and zones.  Note that the NFIP map number, 
date and zone shall be shown even if no floodplain is indicated. 

____________  c. Show all impervious surface areas per lot as required by the approved site plan and approved 
stormwater impact analysis. 

____________  d. Show all required stream buffers.  The tops of banks for the streams shall be shown and 
clearly labeled.  The stream buffer line shall be measured from the tops of banks.  A 10-foot 
no build setback shall be shown and shall be measured from the stream buffer line. 
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SECTION 1.3 
 

TRANSPORTATION DIVISION SITE PLAN, PRELIMINARY PLAT 
AND FINAL PLAT SUBMITTAL REQUIREMENTS  

 
The following section provides a list, which should be used by the applicant before any site plan, preliminary 
plat or final plat submittals so that the applicants are aware of the minimum requirements in order to receive a 
complete review.  The checklists in this section are intended as a guide and are not a submittal requirement with 
plans. 
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City of Durham 
Public Works Department 
Transportation Division 

101 City Hall Plaza 
Durham, North Carolina, 27701 

Telephone (919) 560-4366 
Fax (919) 560-4561 

 
Transportation Site Plan and Preliminary Plat Submittal Checklist  
 
The following is a list of standard site plan and preliminary plat requirements that are reviewed by the City of 
Durham Transportation Division at the site plan stage of Development Review.  This list is intended to give 
general guidelines only and is not to be considered all-inclusive.  Depending upon the development additional 
items may be required.  Site Plan and Preliminary Plat Submittals without the following minimum criteria will 
be returned to the applicant without a complete review being performed thus resulting in additional delays to the 
site plan or preliminary plat process until the information is provided. 
 
I. PROJECT INFORMATION 
 
Project Name:       Phase:       
Previous Project Name, if applicable:       
PIN:       Tax Map Number       Planning Case Number:       
Project Comment Contact Person:       Phone number (     )       
Fax number: (     )       Company Name:         
 
II. REQUIRED ITEMS CHECKLIST 
 
The following checklist outlines submittal requirements.  Initial in the space provided to indicate the following 
submittal requirements have been met. 
 
A. Access Points 
 
Applicant’s initials (typical all sections) 
____________  a. Less than 60 units – one public street access. 
____________  b. 60-90 units – 2 public street accesses or one divided access with no utilities. 
____________  c. More than 90 units or commercial development – 2 public street accesses. 
____________  d. Add a note on the plan regarding the limit of units before another access street is built. 
____________  e. Access points needed for connectivity. 
 
B. Usability of Access Points 
 
____________  a. Sight distances (horizontal and vertical alignments and obstructions). 
____________  b. Landscaping in right-of-way or interfering with sight distance (sight triangle). 
____________  c. Sight distance triangles for adjacent drives. 
____________  d. Relationship to other streets and drives (300’ min. offset on residential streets). 
____________  e. Entrance type (street type allowed if greater than 90 parking spaces). 
____________  f. Driveway grades (10% max.). 
____________  g. Turning radii (particularly fire access). 
____________  h. Turning lanes (left and right turns in and out). 
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 C. Adjoining Property 
 
____________  a. Dedicated streets (are connections made or needed?). 
____________  b. Land locking (is access to adjoining property needed?). 
 
D. Thoroughfares 
 
____________  a. Any proposed thoroughfares through the property (right-of-way and construction). 
____________  b. Additional right-of-way needed on streets adjoining project. 
 
E. Street Design 
 
____________  a. Meets Table of Minimum Design Requirements for Public and Private Residential Streets. 
____________  b. Sight Distance (vertical and horizontal curves, landscaping, signs etc.). 
____________  c. Street grades. 
____________  d. Driveway spacing, width, location and distance from intersection. 
____________  e. Correct street and right-of-way width – according to street type. 
____________  f. Minimum centerline radius – as per design speed. 
____________  g. Maximum cul-de-sac length = 800’. 
____________  h. Minimum cul-de-sac bulb radius = 50’ right-of-way. 
____________  i. Corner right-of-way radius or triangle needed. 
____________  j. Tie into existing strip pave with curb and gutter, curb and gutter to be terminated at proper 

width. 
____________  k. Widening or construction of streets identified on Urban Bicycle Route Plan must provide 

14’ wide outside through lanes. 
____________  l. Is the right-of-way 10 feet behind the back of curb?  Is there a dedication of right-of-way? 
 
F. Parking  
 
____________  a. Parking location and control (maneuvering away from entrances and intersections). 
____________  b. Parking stalls and aisle widths. 
____________  c. Handicapped parking requirement and van accessibility (size and signs) G.S. 20-37.6. 
____________  d. Is a complex source permit required? 
 
G. Miscellaneous  
 
____________  a. Dumpster location and access (turning radii). 
____________  b. Fire access to all units and/or fire lanes for shopping centers and special occupancies. 
____________  c. Pedestrian access (internal and external sidewalks). 
____________  d. Off-site improvements needed (signals, street widening, turn lanes at intersections, etc.). 
____________  e. Traffic Impact Analysis required if peak hour generation > 150 trips. 
____________  f. Name and dimension cross-sections and right-of-way. 
____________  g. Dumpster pad size. 
____________  h. General notes. 

H-621

http://www.ci.durham.nc.us/departments/works/handbook/documents/st_design_reqs.pdf


City of Durham 
Public Works Department 
Transportation Division 

101 City Hall Plaza 
Durham, North Carolina, 27701 

Telephone (919) 560-4366 
Fax (919) 560-4561 

 
Transportation Final Plat Submittal Checklist         
             
The following is a list of standard site plan requirements that are reviewed by the City of Durham 
Transportation Division at the Final Plat Stage of Development Review.  This list is intended to give general 
guidelines only and is not to be considered all-inclusive.  Depending upon the development additional items 
may be required.  Final Plat Submittals without the following minimum criteria will be returned to the applicant 
without a complete review being performed thus resulting in additional delays to the final plat process until the 
information is provided.   
 
I. PROJECT INFORMATION 
 
Project Name:       Phase:       
Previous Project Name, if applicable:       
PIN:       Tax Map Number       Planning Case Number:       
Project Comment Contact Person:       Phone number (     )       
Fax number: (     )       Company Name:         
 
II.  REQUIRED ITEMS CHECKLIST 
 
The following checklist outlines submittal requirements.  Initial in the space provided to indicate the following 
submittal requirements have been met. 
 
Applicant’s initials (typical all sections) 
____________  a. Show required right-of-way and right-of-way dedication (from site plan). 
____________  b. Make sure that the plat does not create any land locked parcels. 
____________  c. Make sure that the street names on the plat agree with the street naming convention of the 

City and County of Durham. 
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SECTION 2.0 
 

PUBLIC WORKS DEPARTMENT 
ENGINEERING, STORMWATER SERVICES AND 

TRANSPORTATION DIVISIONS AND THE CONSTRUCTION 
DRAWING PROCESS  

 
The following information is to provide a basic overview of the roles of the above divisions as they relate to the 
construction drawing review process.  However it should be noted that all plan and calculation submittals 
shall always be directed to the City of Durham Engineering Division for distribution to the appropriate 
Division.  Status inquires and correspondences associated with these processes can be directed to the individual 
reviewer of each Division. 
 
ENGINEERING DIVISION: 
 
The City of Durham Engineering Division is located on the 3rd floor of City Hall.  The Development Review 
Group is the main contact in the Engineering Division for all Engineering comments that are returned on 
construction drawings.  The Development Review Group can be contacted by mail at the following address:  
Public Works Department, City of Durham, 101 City Hall Plaza, 3rd Floor, Development Review Group, 
Durham, North Carolina, 27701.  The contact phone number for questions is (919) 560-4326 and fax number is 
(919) 560-4316. 
 
The City of Durham Engineering Division is tasked with reviewing construction documents as these items 
relate to the City of Durham public and private road standards, driveways, sidewalks, water systems, fire 
protection systems, sanitary sewer systems, stormwater drainage and conveyance systems and easements for 
these systems. 
 
The City of Durham Engineering Division is tasked with distribution of all incoming construction drawings, 
including resubmittals, and design calculation to the Stormwater Services and Transportation Divisions. 
 
The typical time line for review of construction drawings is approximately 10 business days from the day of 
receipt of the documents by the City of Durham Engineering Division.  The typical time line for review of all 
resubmittals is approximately 10 business days from the day of receipt of the documents by the City of Durham 
Engineering Division. 
 
STORMWATER SERVICES DIVISION: 
 
The City of Durham Stormwater Services Division is located on the 3rd floor of City Hall.  The Stormwater 
Services Division is the contact in the Public Works Department for all stormwater analysis comments that are 
returned on construction drawings.  The Stormwater Services Division can be contacted by mail at the 
following address:  Public Works Department, City of Durham, 101 City Hall Plaza, 3rd Floor, Stormwater 
Services Division, Durham, North Carolina, 27701.  The contact phone number for questions is (919) 560-4326 
and fax number is (919) 560-4316. 
 
The City of Durham Stormwater Services Division is tasked with reviewing construction drawing documents as 
these items relate to stormwater impact studies, stream buffers, floodplain analysis, stormwater quality systems 
and stormwater quantity facilities, as well as major stream crossing systems. 
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The typical time line for review of construction drawings is approximately 10 business days from the day of 
receipt of the documents from the City of Durham Engineering Division.  The typical time line for review of all 
resubmittals is approximately 10 business days from the day of receipt of the documents from the City of 
Durham Engineering Division. 
 
TRANSPORTATION DIVISION: 
 
The City of Durham Transportation Division is tasked with reviewing construction documents as they pertain to 
traffic control devices, signs, pavement markings, lane widths, design and traffic control of roundabouts and 
placement and design of traffic calming measures.  The Transportation Division can be contacted by mail at the 
following address:  Public Works Department, City of Durham, 101 City Hall Plaza, 4th Floor, Transportation 
Division, Durham, North Carolina, 27701.  The contact phone number for questions is (919) 560-4366 and fax 
number is (919) 560-4561. 
 
The typical time line for review of construction drawings is approximately 10 business days from the day of 
receipt of the documents from the City of Durham Engineering Division.  The typical time line for review of all 
resubmittals is approximately 10 business days from the day of receipt of the documents from the City of 
Durham Engineering Division. 
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What Types of Plans Need to be 
Submitted for Construction Plan Approval 

 
This section is intended to notify the Engineer and the Developer of those plans that need to be submitted to the 
City Engineering Division for Construction Plan review and approval before construction can begin. Note: 
Construction plan approval process begins after Zoning and Site Plan approval. 
 

 General 
 

 

Confirm that the site plan has valid approval. This generally will be a plan indicating the improvements, which 
will have the Planning Department's Site Plan Approval Stamp. Be aware that some plans may have expiration 
dates. If there is any question about the validity of the plan contact the City/County Planning Department. 
 

 Type of Development  Construction Plan 
Required 

Refer to Section 

 Commercial/Institutional/Educational    

  Only if any items are listed as 'Yes' in Specific Improvements
below  Yes 2.0-2.5 

 Multifamily  Yes 2.0-2.5 

 Subdivision Yes 2.0-2.5 

 Specific Improvements  Construction Plan 
Required 

Refer to Section 

 Water Supply    

  Service (lateral)  No Building Inspections 

  Water main extension  Yes 5.0 

  Fire Line  Yes 6.0 

  Backflow Prevention (BFP outside of buildings)  Yes 6.0 

  Hydrant Installation  Yes 5.0 

 Sanitary Sewer System   

  Service (lateral)    

   4-inch line (1 building)  No Building Inspections 
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Type of Development  Construction Plan 

Required 

Refer to Section 

   4-inch line (2 or more buildings) Yes 7.0 

   6-inch line that services only 1 building w/out 4 hour fire 
walls  No Building Inspections 

  All others Yes 7.0 

  Extensions    

   Mains (Any pipe 6-inches or greater) Yes 7.0 

   Outfalls  Yes 7.0 

  Pump Stations/force mains Yes 7.0 

  Industrial Yes Water Management 

   See Service or Extension (above)   As required 

 Specific Improvements  Construction Plan 
Required 

Refer to Section 

 Storm Drainage System    

  Pipe in right-of-way Yes 8.0 

  Any pipe or conveyance of 15-inch equivalent diameter or 
larger  Yes 8.0 

  Water Quality/Quantity Basins Yes** 8.0-8.4 

  Crossing public easements Yes 8.0 

  On-site drainage Yes 8.0 

 Streets (public or private) Yes 9.0 

 Driveway   

  Commercial   

   With approved site plan  No*  

   Site plan not required  Yes* 9.0 

  Residential-multifamily   

   With approved site plan  No*  
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Type of Development  Construction Plan 

Required 

Refer to Section 

   Site Plan not required  Yes* 9.0 

  Single Family   

   Existing street  No*  

   Site Plan not required  Yes* 9.0 

 Sidewalk   

  With approved site plan No*  

  Without site plan Yes* 11.0 

    

* Permit required from the City of Durham Engineering Division and/or from NCDOT.  

** Permit fee, surety and executed Stormwater Facility Agreement and Covenant required by direction of the 
Stormwater Service Division.  
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SECTION 2.1 
 

CONSTRUCTION DRAWING APPROVAL PROCESS 
 
This section is intended to aid in the process of construction plan submittal.  
 
I. Before Submitting Construction Plans  

1. A valid, DRB approved site plan with the DRB date of approval written in the Planning Department 
approval box shall be obtained before submitting construction drawings.  If there are any questions 
contact the City/County Planning Department at (919) 560-4137. 

2. A single construction drawing review will be granted after DRB approval but before the site plan is 
actually approved, which is indicated by the Planning Department’s Approval Stamp and Signature.  
After the first review of construction drawings, a signed and stamped site plan must be obtained from 
the Planning Department before a second construction drawing review is granted or before construction 
drawings can be approved.  Be aware that some plans may have expiration dates.  If there are any 
questions contact the City/County Planning Department at (919) 560-4137. 

3. Some projects require additional approvals that are beyond local authority (for example: erosion control 
permits, wetland permits, etc.).  The Durham City Engineering Division requires that all appropriate 
agencies be contacted and approvals for the plans shall be obtained.  Even if the City Engineering 
Division does not ask for proof of approvals, it does not relieve the applicant from obtaining them. 

4. If water and/or sanitary sewer lines are extended outside the City Limits, an Extension Agreement 
Application shall be submitted to the City Engineering Division.  In addition, an Annexation Petition 
Package shall be submitted to the City of Durham Budget and Management Services (919) 560-4111.  
The Extension Agreement will be prepared by Engineering Division and submitted to the owner for 
signatures.  A fully executed (completed with signatures and approval by City Council) Extension 
Agreement is required prior to Construction Drawing Approval outside the City Limits.  If the site is 
located within the City Limits the Engineering Division may require an Extension Agreement 
Application to be submitted.  If the Extension Agreement application is required the completed 
Extension agreement with signatures must be submitted to Engineering before construction drawing 
approval.  A copy of the Extension Agreement Application and description of the process is located in 
Section 13.0, Forms. 

5. Developers shall engage the services of a Professional Engineer registered in the State of North Carolina 
(NCPE) to prepare, sign and seal plans and specifications for the construction of all streets, water, 
sanitary sewer and applicable storm drainage systems and structures (Developers may also engage the 
services of a registered Professional Land Surveyor or Landscape Architect registered in the State of 
North Carolina to prepare, sign, seal plans and specifications for the construction of streets and 
applicable storm drainage systems and structures).  For more detailed requirements of these construction 
plans see also the Sections 2.3, Construction Phase, through Section 12.0, Standard Notes. 

6. Sanitary sewer pump stations for projects will require coordination with the City Engineering Division 
prior to submittal of site plan or construction plans.  This is to determine if the station is feasible and to 
determine the design parameters that apply. 
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II. Construction Plan Approval Process 
 

1. The construction drawings for each Division of the Public Works Department shall be submitted 
to the City of Durham Engineering Division as required by the Construction Plan Submittal 
Requirements (see Section 2.3, Construction Phase).  The City of Durham will review the 
submittals for completeness by the end of the second business day after receipt of submittal.  If all 
of the required items for each Division are not included in the submittal, the entire submittal set 
will be rejected.  The contact person listed on the submittal form will be notified and told to pick 
up the rejected submittal with a redlined list of the missing items.  All accepted submittals will be 
distributed to each Division for review.  When the reviews are completed the project contact 
person will be notified that any comments are available for pickup at the City of Durham 
Engineering Division located on the 3rd floor of City Hall.  Included with the comments (either in 
letter format or redlined on cover sheet) will be instructions to the consultants as to the next step 
in the construction plan submittal process. 

 
2. When plans have completed the entire review cycle, the consultant will be instructed to provide all 

stormwater fees, surety and maintenance agreements (if applicable – see note below) and to 
submit original drawings (reproducibles) for final review, sealing and signoff by the Engineering, 
Stormwater Services and Transportation Divisions (see sample of stamp at the end of this section). 

 
Note: Permit fee, surety and executed maintenance agreements for stormwater quality and/or quantity 
best management practices are required per the Stormwater Services Division.   No plans will be allowed 
to proceed with construction until all of these items are completed. 
 
The approval stamp below shall be provided on all of the construction drawing sheets by the design 
professional. 
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III. Construction Plan Permitting Process  
 
After construction plans are approved and signed by all applicable Divisions of the Public Works 
Department, the applicant will receive signed reproducibles and a City of Durham Transmittal Letter 
(see end of this section).  The transmittal letter will indicate what permit forms are required, the number 
of approved construction document copies that are needed and permit fees that are required for the 
project. 
 
The applicant is required to resubmit the required number of permit forms, fees and approved, signed 
construction documents copies to the City of Durham Engineering Division and/or the State of North 
Carolina as directed by the City of Durham Transmittal.  The City will review the permit applications 
for accuracy and compliance with all requirements.  The review takes approximately 10 business days.  
All City of Durham approved permit applications are issued at the end of the review period.  CITY OF 
DURHAM PERMITS ARE NOT IMMEDIATELY ISSUED AFTER SUBMITTAL OF PERMIT 
APPLICATIONS.   Permit applications, which require State of North Carolina approval or North 
Carolina Department of Transportation approval, require substantial additional review by those agencies 
and the City of Durham does not issue these permits and is not responsible for delays in acquiring these 
permits. 

 
Typical permits which are submitted and/or issued by the City of Durham include public/private water 
mains (permitted by City of Durham), public/private sanitary sewer mains (permitted by City of Durham 
and/or the State of North Carolina) and public sanitary sewer pump stations (submitted by City of 
Durham to the State of North Carolina and issued by the State of North Carolina).  NCDOT utility and 
sidewalk encroachment agreements (submitted by City of Durham to NCDOT) are issued by NCDOT. 

 
Please note that a variety of permitting situations apply for sanitary sewer inside Durham County and the 
City of Durham and that the applicant shall pay special attention to these situations and to the City of 
Durham Transmittal letter.  Certain situations will require that the applicant submit plans for review 
and/or permitting to the State of North Carolina through Durham County Engineering or directly to the 
State of North Carolina.   These situations often involve longer review periods before permits are issued 
by those review agencies. 

 
See also Section 3.0, Permitting 
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City of Durham Public Works – Engineering 
101 City Hall Plaza Durham, NC 27701  

Phone: (919)-560-4326 Fax: (919)-560-4316 
 
 
 

Letter of Transmittal 
 
 
Date:   
 
To:   From: Justin Weist, PE 
     
     
Re:   Extension Agreement: Approved    Required  
   Annexation Petition: Valid           Not valid 
   For official use only  
 
 

Other Submittals 
 
We are returning to you the original reproducible plans for the above mentioned project. These plans have been approved 
and signed by the City of Durham Public Works Department. Complete the items marked below. Allow a minimum of two 
weeks after submittal for the processing of any items listed below. 
 

 Complete the Project Information sheet and submit with 4 sets of plans. Engineering 
inspection and frontage fees will be assessed and are to be paid before starting construction. 
 

 Please include a compact disc with a PDF of the approved Construction Drawings and all 
approved calculations with the following requirements: 

• Scan resolution of 200 DPI 
• B&W Scan (no color) 
• Multiple Page Scan (no single page) 
• Disc should have project name and case number on the label 

 
 Contact City of Durham Engineering Inspections at (919-560-4326) 48 hours prior to having a 

preconstruction meeting. The contractor must have the latest edition of permitted drawings at 
this meeting. 
 

 At completion of project, prior to issuance of any certificates of occupancy or compliance, 
submit 3 sets of as-built drawings, showing inverts of all manholes and inlets, line sizes and 
slopes and the location of all meters, fire hydrants, valves, clean-outs, storm drainage, BMPs, 
etc.  Engineering or Stormwater Services inspections may have other items required for as-
builts.  See Section 4.0, As-built Drawings, through Section 4.6, Underground Detention As-
built Drawings, of Reference Guide for Development. 
 

 Complete a City of Durham Gravity Sanitary Sewer Extension Permit Application and submit 2 
sets of plans and a $450 check made payable to City of Durham. If applicable, submit 
separate co-applications for public sanitary sewer and private sanitary sewer. Approved 
sanitary sewer permits are required before starting sanitary sewer construction. 
 

 Complete the NCDENR application, listing the City of Durham as applicant and submit with 1 
set of plans and a $480 check made payable to NCDENR. Approved sanitary sewer permits 
are required before starting sanitary sewer construction (County drainage basin, inside city 
limits, Public). 
 

 Complete the NCDENR application, listing the Developer as applicant and submit with 1 set of 
plans and a $480 check made payable to NCDENR. Approved sanitary sewer permits are 
required before starting sanitary sewer construction (County drainage basin, inside city limits, 
Private). 
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 The project is within the County jurisdiction. Obtain a sanitary sewer permit from NCDENR and 
coordinate with Durham County (919) 560-0735 to obtain acceptance letter. Approved sanitary 
sewer permits are required before starting sanitary sewer construction. 
 

 This project contains a pump station and force main. Complete the NCDENR application, 
listing City of Durham/Developer (Public/Private) as applicant, and submit with 2 sets of plans 
and a $480 check made payable to NCDENR. Approved pump station permits are required 
before starting construction. 
 

 Complete a City of Durham Water Extension Permit Application and submit 3 sets of plans 
and $450 check made payable to City of Durham. Approved water permits are required 
before starting water main construction. 
 

 Submit 1 copy of plans showing a signage and pavement markings. 
 

 Submit 6 folded sets of the sheet(s) that have the sanitary sewer and/or water main 
improvements shown, within NCDOT right-of-way, for an encroachment agreement. Submit 1 
original of NCDOT’s 16.6 (3-party) form, with the owner’s signature as the 2nd party. NCDOT 
encroachment agreements are required before working within NCDOT right-of-way. 
 

 Stormwater control facility(ies) (BMP(s)) are required for this project.  Provide the required 
permit fee(s), surety(ies) and executed Stormwater Facility Agreement and Covenant 
document(s).  The required items above are to be completed prior to issuance of any water or 
sanitary sewer permits or prior to construction of any improvements. 
 

 Other items are as follows: 
  
  

 
Other permits may be required for this project (erosion control, NCDOT driveway, etc.). These permits and the items listed 
above must be obtained/complied with before starting construction or the project may be stopped during construction until 
these items have been addressed. 
 
Downloadable forms can be found for most of the above referenced items on the City of Durham Public Works 
Department’s website. 
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SECTION 2.2 
 

CONSTRUCTION DRAWING SUBMITTAL REQUIREMENTS 
 

The following introduction is used to describe the construction drawing submittal procedure developed to 
decrease the number of submittals required to obtain construction drawing approval.  This procedure was 
designed and implemented due to concerns in the development community that plan submittals were taking 
a significant amount of time to be approved and returned so that the permitting could be completed and the 
construction process could begin. 
 
The consultant shall prepare constructions drawings in accordance with the approved site plan and the City 
of Durham Reference Guide for Development.  The consultant shall then provide a construction drawing 
submittal package to the City of Durham Engineering Division located at 101 City Hall Plaza, 3rd Floor, 
Durham, NC 27701.  A construction drawing submittal package shall contain the following items: 

 
• A completed original of the City of Durham Public Works Construction Drawing Submittal 

Checklist  and shall include all items indicated in the checklist as required for the Engineering 
Division.  All items for the Engineering Division shall be bound together. 

• A completed copy of the City of Durham Public Works Division Construction Drawing 
Submittal Checklist and shall include all items indicated in the checklist as required for the 
Stormwater Services Division.  All items for the Stormwater Services Division shall be bound 
together. 

• A completed copy of the City of Durham Public Works Division Construction Drawing 
Submittal Checklist and shall include all items indicated in the checklist as required for the 
Transportation Division.  All items for the Transportation Division shall be bound together. 

 
All submittals will be reviewed for completeness by the end of the second business day after receipt.  
Incomplete submittals for any Division will cause the entire submittal to be rejected from the review 
process.  Rejected submittals can be resubmitted for a completeness review the next business day, provided 
the missing information has been added to the submittal. 
 
Responses to construction drawing comments directly on the redlined plans or in letter format are 
encouraged. 
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City of Durham Public Works – Engineering 
101 City Hall Plaza Durham, NC 27701  

Phone: (919) 560-4326 Fax: (919) 560-4316

Construction Drawing Submittal Checklist 
 
Date:     
 

Project Information 
 
Project Name:  
Phase:  Planning Case Number:  
Previous Project Name/s:  
PIN numbers:  
 

Applicant Information 
 
Contact Person:  
Company Name:  
Email Address:  
Phone Number:  Fax:  
 

Type of Submittal 
 

 1st Construction Drawing Submittal 
  Fee:    $500  $1,200 (for plans with plan and profile sheets) 

 Construction Drawing Re-submittal:    # of review 
 Original/Reproducible Construction Drawing Submittal for signatures 
 Other:             

Comments: 
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Instructions 

 
Initial in the space provided to indicate the following submittal requirements have been met.  For items that do not apply, 
the applicant should note “N/A” for those items.  Depending upon the project, additional items may be required. 
Construction drawing submittals without the following minimum criteria will be returned to the applicant without a review 
being performed. All report covers must contain the project name and PIN#s. 
 

Engineering Division Submittal Package Requirements 
 
Initial  
_____ Construction Drawing Submittal Checklist (complete this entire form) 
_____ Utility extension agreement application (if required by Public Works) 
_____ DRB approved site plan (may write the DRB approval date on the cover sheet for the first review; 

subsequent reviews require site plan copy with Planning approval stamp on the cover sheet) 
_____ Set of Construction Drawings (24”x36” sheet size – to scale)  
_____ Drainage system calculations (HGL calculations for pipes, permanent swales with shear stress 

calculations and drainage maps) 
_____ Gutter spread calculations (as required by the Reference Guide for Development) 
_____ Culvert calculations (as required by the Reference Guide for Development) 
_____ Fire flow analysis for each individual phase and full project build-out if applicable (as required by the 

Reference Guide for Development) 
_____ Private/public pump station design calculations and plans 
_____ Redlined Construction Drawings from previous submittal 
_____ Redlined drainage system calculations 
_____ Redlined gutter spread calculations 
_____ Redlined culvert calculations 
_____ Redlined fire flow analysis 
 
Original Submittal  
_____ Original signed/sealed reproducible Construction Drawings for signature 
_____ Original signed/sealed drainage system calculations 
_____ Original signed/sealed gutter spread calculations 
_____ Original signed/sealed culvert calculations 
_____ Original signed/sealed fire flow analysis 
_____ Additional set of Construction Drawings if there are comments from the previous review. 

 

H-639



 
Stormwater Services Division Submittal Package Requirements 

 
Initial  
_____ Construction Drawing Submittal Checklist 
_____ DRB approved site plan (may write the DRB approval date on the cover sheet for the first review; 

subsequent reviews require site plan copy with Planning’s approval stamp on the cover sheet) 
_____ Approved stormwater impact analysis. If any changes have been made to the site plan that affect the 

analysis, a revised analysis must be submitted and a revised site plan may be required. Additional 
time may be required to review the revised analysis. 

_____ Set of Construction Drawings (24”x36” sheet size – to scale)  
_____ Drainage system calculations (HGL calculations for pipes, permanent swales with shear stress 

calculations and drainage maps) 
_____ Gutter spread calculations (as required by the Reference Guide for Development) 
_____ Culvert calculations (as required by the Reference Guide for Development) 
_____ Final design calculations for any stormwater BMPs. All BMP designs, where routing is a key 

component of the design, will require the use of storage indication routing methodology such as TR-20 
or HEC-1 models. Provide stage-storage relationship and inflow and outflow hydrographs for all 
routing calculations. Provide all tabulated data, including calculations showing the outlet under orifice 
control, barrel control, and weir control (as appropriate), and provide the equations used to develop 
the rating tables/curves.  

_____ Stormwater BMP Design Summary filled out with design calculations (one for each BMP) 
_____ Redlined Construction Drawings from previous submittal 
_____ Redlined drainage system calculations 
_____ Redlined gutter spread calculations 
_____ Redlined culvert calculations 
_____ Redlined final impact analysis 
_____ Redlined stormwater BMP design summary and calculations 
 
Original Submittal 
_____ Original signed/sealed drainage system calculations 
_____ Original signed/sealed gutter spread calculations 
_____ Original signed/sealed culvert calculations 
_____ Original signed/sealed final impact analysis 
_____ Original signed/sealed BMP design summary and calculations 
_____ Additional set of Construction Drawings if there are comments from the previous review. 
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Department of Transportation Submittal Package Requirements 

 
Initial  
_____ Construction Drawing Submittal Checklist 
_____ DRB approved site plan (may write the DRB approval date on the cover sheet for the first review; 

subsequent reviews require site plan copy with Planning’s approval stamp on the cover sheet) 
_____ Set of Construction Drawings (24”x36” sheet size – to scale) 
_____ Cover sheet with special conditions of approval requirements 
_____ All road widening drawings (public, private or NCDOT) 
_____ Signing and marking drawings 
_____ Signing and marking notes included on plans 
_____ Standard signing and marking details included on plans (sign details, pavement marking details, street 

marker details, etc.) 
_____ Redlined signing and marking drawings 
_____ Redlined road widening drawings 
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SECTION 2.3 

 
CONSTRUCTION PHASE 

 
I.  Starting Construction  
 
Construction shall not begin until: 

1. Construction drawings have been approved, sealed (see *stamp at end of this section) and signed. 
2. Proper permits and/or encroachments have been obtained. 

a. Acquire and dedicate right-of-way 
b. Acquire and dedicate easements 

3. Permit fee, sureties and maintenance agreements for any stormwater control facility (BMP) have been 
provided to the Stormwater Services Division. 

4. Verify that all fees have been paid. 
a. These fees are mailed if there is/are water mains (permit), sanitary sewer mains (permit) or 

streets to be constructed with the project. 
b. Other projects that require Construction Drawing Approval will require an inspection fee to be 

applied for and paid for at City Engineering. 
5. Contact Durham Engineering Inspections for a pre-construction conference no less than 48 hours before 

starting construction. 
6. Provide a Project Construction Information Sheet (See Section). 

II.  During Construction  
 
During construction of a project, the following shall be kept on site at all times: 

1. A set of approved construction drawings and all revisions. 
2. A copy of all permits, including water, sanitary sewer, driveway and sediment and erosion control. 
3. A set of drawings showing as-built locations of valves, manholes, catch basins, meters, clean-outs, storm 

drain pipes, culverts, etc. 

III.  Completing Construction (Closing Construction Plan Process)  
 
After all construction is complete the project is not closed until the following items are completed: 

1. The project is complete and is acceptable to the City Engineering Inspection Section. 
2. If the following items apply to the approved construction drawings or site plan, they shall be completed 

prior to the provision of a certificate of compliance or occupancy: 
o The Developer shall furnish the Engineering Division approved as-built drawings as described in 

Section 4.0, As-built Drawings.  If a right-of-way map is required for public water, sanitary 
sewer and stormwater easements, the developer shall provide a mylar copy of the right-of-way 
map.  NOTE THAT NO METERS OR SANITARY SEWER SERVICE CONNECTIONS 
SHALL BE MADE PRIOR TO ACCEPTANCE OF ASBUILTS 

o The Developer shall furnish the Stormwater Services Division approved as-built drawings as 
described for any stormwater best management practice described in Section 4.1, Wet Detention 
Facility As-Built Drawings, 4.2, Sand Filter As-Built Drawings, 4.3, Dry Detention Facility As-
Built Drawings, 4.4, Bio-Retention Area As-Built Drawings, 4.5, Constructed Wetlands As-Built 
Drawings, and 4.6, Underground Detention As-Built Drawings. 
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o The Engineer shall submit certification pursuant to State water and sanitary sewer permits and 
stormwater best management practice(s) 

o Complete sidewalk and have it inspected 
o Final right-of-way and driveway inspection approved 
o Complete turn lanes if applicable 
o Complete stormwater collection system and complete stormwater BMP(s) and receive approval 

of construction 
o Complete water and sanitary sewer, streets and accepted 
o Complete roadway construction, including acceptance, except the top 1-inch of I-2 asphalt.  This 

1-inch course shall be installed between 6 and 12 months after initial 1 ½-inch course.  At the 
discretion of the City of Durham, posting a bond will be required for this 1-inch course. 

o Utility mainline construction permits for each utility installed 
o The responsible party for each pavement cut identified 

3. The Developer shall provide a 1-year warranty on the improvements from date of acceptance (a letter of 
acceptance will be issued by the City of Durham Public Works Department). 

*Approval Stamp that shall appear on the original Construction Drawings provided by the design 
professional for sign-off: 
 

 

 
 
 
Approval Stamp in PDF format - Acrobat Reader required. 
 

H-644

http://www.ci.durham.nc.us/departments/works/handbook/documents/approval_stamp.pdf�
http://www.ci.durham.nc.us/departments/works/handbook/documents/approval_stamp.pdf
http://www.adobe.com/prodindex/acrobat/readstep.html


SECTION 2.4 
 

CONSTRUCTION DRAWING PLAN CHECKLIST 
 
A registered Professional Engineer with the State of North Carolina shall prepare the plans (signed and sealed) 
for improvements to the water mains, sanitary sewer lines, street improvements and storm drainage systems and 
structures (see also Sections 2.5, Construction Drawing Profile Checklist, 5.0, Water Supply/Distribution, 7.0, 
Sanitary Sewer System, 8.0, Stormwater Design Criteria, 8.1, Peak Runoff Rate Increases, 8.2, Neuse River 
Basin Performance Standards, 8.3, Stormwater Control Facilities (BMPs), and 8.4, Stormwater BMP Design 
Summaries, and 9.0, Streets.   A registered Professional Land Surveyor or Landscape Architect with the State of 
North Carolina may also be used to prepare street improvements and storm drainage systems and structures.  
The following is intended as a guide in the preparation and submitting of plans for public and private 
improvements for water lines, sanitary sewer lines, street construction and storm drainage systems and 
structure improvements.  
 
The City Engineering Division's position is one of review and not of detailed checking.  Plans found deficient 
will result in the rejection of the plans and could delay the entire approval process.  Note that plan and profile 
shall be shown on the same sheet and shall be shown in the same direction. 
 
I. General for All Improvements 
___ Sheet size to be only 24-inch by 36-inch. 
___ Plan and profile sheets are required (see also Section 2.5, Construction Drawing Profile Checklist). 
___ North arrow. 
___ Parcel Identification Number (PIN) written in the upper right corner. 
___ A clear vicinity map (shown on the cover sheet or in the upper right corner) clearly showing location of site 

with respect to existing streets. 
___ Site map (showing overall limits of improvements on the coversheet or in the upper right corner). 
___ Bench mark shown and described on each plan and profile page.  All elevations to be true and not assumed.
___ Cover sheet with all consultants and developers, telephone number, address and email address, project 

name (any former names), Planning Department’s case number and entire special conditions of approval. 
___ All consultant seals and signatures. 
___ Does tree protection fence exactly match the site plan tree protection fence?  (If not, contact the Planning 

Department as a revised site plan may be necessary). 
___ Title block with street or project title, numeric and graphic scale, original date, revision date(s), drawing 

number, checked by, drawn by all in the lower right hand corner (see typical plan and profile drawing at the 
end of this section). 

___ Approval stamp provided on the construction drawings by the design professional (see Section 13.0, Forms,
for the Public Works Department stamp) on right side of sheet. 

___ Note indicating that: 
 City of Durham standards and specifications are to be used. 
___ Clearing limits shown. 
 Note: If the clearing limits are different than what was approved on the site plan, the revised plan shall be 

signed off by the Planning Department.  This could require that the plan go through the entire Development 
Review Board (DRB)/Planning Department review cycle. 
 

___ Adjacent owner(s) showing: 
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 ___ Names (optional). 
 ___ Property lines. 
 ___ Addresses (optional). 
 ___ Tax map numbers. 
 ___ Parcel Identification numbers. 
___ Right-of-Way widths. 
___ Existing and proposed with dimensions. 
___ Easements, existing and proposed with dimensions. 
___ Reference of plat book and page for dedication of additional right-of-way (if available). 
___ Existing iron pins from location survey (optional). 
___ If on a NCDOT road: 
 ___ Reference state road number and street name. 
 ___ Reference centerline intersection distance to nearest state road cross street. 
___ Beginning and ending stations, including matchline stations for multiple sheets. 
___ Easement Notes (see also section on Section 12.0, Standard Notes). 
___ Legend for drawing symbols. 
___ Drawing symbols to be proportionate. 
___ Existing paved roads are to be bored for water and sanitary sewer crossings.  Show /label and dimension 

encasement pipe and carrier pipe. 
___ Show all guardrails (include detail). Use standard NCDOT guardrail. 
___ Provide standard utility crossing note on the overall utility plan (See Section 12.0, Standard Notes). 
   
II. Water Mains 
___ Existing/proposed water lines shown (sizes, material) and labeled. 
___ Dimension and show proposed water main from centerline or right-of-way. 
___ Proposed water services installed at right angle to street. 
___ Specify the size of blow-off assemblies. 
   
III. Sanitary Sewer Mains 
___ Existing/proposed sanitary sewer lines shown and labeled. 
___ Show angle alignment on outfalls. 
___ Dimension proposed manhole from centerline. 
___ Station manholes from left to right. 
___ For outfalls orient the layout so that the lowest elevation manhole is on the left. 
___ Manholes: station and label. 
___ Existing manholes with proposed sanitary sewer connections show the following note: Core drill and install 

flexible rubber boot. 
___ Label the manholes as a drop connection or doghouse as appropriate. 
___ Show stub-out or knock out for future sewer.  Stub outs require a minimum sanitary sewer line length of 5-

feet (and cap) from the manhole for future sanitary sewer or as directed by the City Engineering Division. 
___ Lateral cleanouts shall be located at the easement or right-of-way line. 
___ 4-inch lines should tie into the sanitary sewer main with a tap (avoid the manhole) except at cul-de-sacs or 

as approved by the City Engineering Division. 
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___ 6-inch lines and larger must tie into a manhole. 
___ Show sanitary sewer services installed at right angles to the street/sanitary sewer easement for all lots and 

buildings. 
___ No storm structures or conveyance systems are shown in sanitary sewer easements except as crossing at 90 

degrees. 
___ Minimum sanitary sewer easement width for sanitary sewer mains is 30-feet.  No combined easements are 

allowed.  Overlapping easements are allowed, so long as any structures or conveyance systems are located 
outside of the sanitary sewer easement and all easements are labeled separately. 
 

IV. Storm Drainage 
___ An overall grading and drainage plan provided showing existing and proposed grading. 
___ Storm drainage calculations with hydraulic grade lines and supporting documentation (does not need to be 

on drawings).  See also Section 8.0, Stormwater Design Criteria. 
___ Signed and sealed by a registered Professional Engineer if system intercepts stormwater from public streets 

or offsite drainage. 
___ Show all on-site and adjacent storm drainage facilities. 
___ Existing drainage shown and labeled including pipes, culverts, manholes, catch basins, ditches, headwalls, 

endwalls, etc. and appropriate sizes and inverts. 
___ Proposed drainage system shown and labeled (numbered) on overall grading and drainage plan. 
___ Proposed storm drainage table showing sizes, inverts, grades, lengths, rims, materials, etc. 
___ Outlet and inlet protection (type, size/dimensions, material, etc.). 
___ Channel detail with size, typical section, lining, etc. (on the construction drawing). 
___ Show and label all storm drainage easements. 
___ Floodplain data (fringe line, elevation, floodway, and FEMA panel number). 
___ Delineated wetlands. 
___ Existing bodies of water (lakes, streams, creeks, etc.) with stream buffers and note (see Section 12.0, 

Standard Notes). 
___ Show erosion control sediment basin locations.  Basins not to be located on or cause stormwater to be 

retained on sanitary sewer easement or public right-of-way. 
___ For public streets with 24-inch pipe or larger include a 4-feet high PVC coated dark green chain link fence 

at the right-of-way.  Length shall be extended to end of fill section as it intersects existing grade. 
___ Flared end sections or headwalls are required at beginning and end of all stormwater pipes. 
___ Headwalls and endwalls or flared end sections are required on all pipes, however Stormwater Services 

reserves the right to require headwalls and endwalls instead of flared end sections or vice versa. 
___ Minimum stormwater easement width shall be determined per guidelines (Section 8.0, Stormwater Design 

Criteria).  No combined easements are allowed.  Overlapping easements are allowed, as long as any 
structures for other utilities are located outside of the stormwater easement and all easements are labeled 
separately. 

   
V. Street (refer to Section 9.0, Streets, for acceptable street types) 
___ Provide all street centerline bearings and distances.  Provide all centerline radii and length of curves. 
___ Provide a typical cross section with pavement thickness. 
___ Street names and State road numbers if applicable. 
 Existing pavement width (show shaded) dimensioned to back of curb (BOC). 
___ Curve data with super elevation, runoff data and design speed. 
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___ Residential streets are designed without superelevation.  If superelevation is desired or needed, submit a 
sketch to City Engineering indicating why this is needed. 

___ Existing and proposed centerlines (if different or new streets are proposed), curb and gutter, edge of 
pavement, driveways (with widths and material type), sidewalks, handicap ramps, etc.   (All center line 
information shall contain bearing and distance as well as all horizontal curve information). 

___ Stations along centerline and at special features (point of tangent, point of curve, catch basins, centerline 
point of intersection, low/high point, etc.). 

___ Taper and lane storage lengths shown. Calculations of lengths to be placed directly on drawings. 
___ Obstructions labeled. 
___ Posted speed limits for widening of existing streets. 
___ Design speed of new streets. 
___ Utilities identified and labeled. 
___ Trees and shrubs shown and labeled to remain and those to be removed. 
___ Street intersection turnouts with radii. 
___ Proposed elevations and grades around cul-de-sac and street intersection radii. 
___ Street width (back of curb), right-of-way width and all street intersection radii. 
___ Signing and Pavement Markings Sheet (when necessary, see Section 10.0, Transportation). 
___ At all road stubs to adjacent properties where required by the Public Works Department, the consultant 

shall provide all requested future street profiles for review and approval. 
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SECTION 2.5 
 

CONSTRUCTION DRAWING PROFILE CHECKLIST 
 
Note that plan and profile must be shown on the same sheet and must be shown in the same direction. 
 
Profile drawings are required when: 
___  The improvements are to be public. 
___  Sanitary sewer lines that are to be permitted. 
___  Private water lines where they cross the sanitary sewer lines (a cross-section is acceptable or 

dimension if crossing is on the plan view). 
___  Private streets are proposed. 
___  When the City Engineering Division determines that it is required to adequately design the 

improvements. 
   
A registered Professional Engineer with the State of North Carolina shall prepare the plans (signed and sealed) 
for improvements to the water mains, sewer mains, street improvements and storm drainage systems and 
structures.  A registered Professional Land Surveyor or Landscape Architect with the State of North Carolina 
may also be used to prepare street improvements and storm drainage systems and structures (see also Sections 
2.4, Construction Drawing Plan Checklist, 5.0, Water Supply/Distribution, 7.0, Sanitary Sewer System, 8.0, 
Stormwater Design Criteria, 8.1, Peak Runoff Rate Increases, 8.2, Neuse River Basin Performance Standards, 
8.3, Stormwater Control Facilities (BMPs), 8.4, Stormwater BMP Design Summaries, and 9.0, Streets).  The 
following is intended as a guide in the preparation and submitting of plans for improvements for water lines, 
sewer lines, street construction and storm drainage system and structures.  The City Engineering Division's 
position is one of review and not of detailed checking.  Plans found deficient will result in the rejection of the 
plans and could delay the entire approval process. 
 
I. General  
___ Plan view, required for all profile drawings (see Section 2.4, Construction Drawing Plan Checklist). 
___ The plan view is to be at the top and the profile view is to be at the bottom of the sheet (see plan 

profile sheet at the end of this section for general layout and configuration). 
___ For all improvements: 
___ Sheet size to be 24-inch by 36-inch. 
___ The scale shall be: 1-inch = 40-feet horizontally and 1-inch = 4-feet vertically.  Show the scale both 

numerically and graphically. 
___ Elevations shall be labeled in 10-foot intervals on the heavy lines (Ex. 360, 370). 
___ Existing centerline profile shall be extended adequately to design future extensions (300-feet 

preferred). 
___ Existing paved roads are to be bored for water and sanitary sewer crossings.  Show/label and 

dimension encasement pipe and carrier pipe and vertical clearance to other pipes crossed. 
___ All labels shall be legible and horizontal or vertical.  The bottom of all labels shall face toward the 

bottom of the sheet or the right side of the sheet, whichever is applicable. 
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II. Water Mains 
___ Existing water lines shown with size and type. 
___ Proposed water lines shown with size and type. 

 
___ Show minimum cover for proposed underground utilities (3-feet minimum or as required by the 

Engineering Division). 
___ Waterlines above sewer lines. 
___ Show minimum clearance between utilities: 
 ___ 18-inches vertical above sanitary sewer lines or 10-feet horizontal from sanitary sewer line. 
 ___ 12-inches from storm drainage lines. 
___ Waterlines below sanitary sewer lines (sanitary lines shall be ductile iron for 10-feet on either side of 

crossing). 
  
III. Sanitary Sewer Mains 
___ Existing sanitary sewer lines shown with size and type. 
___ Proposed sanitary sewer lines shown with size and type. 
___ Show sanitary sewer grades, inverts at manholes, lengths, rims, etc. 
___ Show intersecting inverts and label invert elevations. 
___ Show centerline of intersecting streets with stations. 
___ Check grades and inverts for accuracy. 
___ Indicate 100-year flood elevation (reference FEMA panel #, date). 
___ Show manhole rims 2-feet above 100-year flood elevation. 
___ All manholes not in street right-of-way to be 3-feet above finished grade. 
___ Add shading to all ductile iron pipe sanitary sewer lines in profiles to distinguish DIP material from 

PVC material. 
___ DIP used as force mains to be lined with “Protecto 401” or equivalent. 
  
IV. Storm Drainage 
___ Submit drainage calculations (see Section 8.0, Stormwater Design Criteria, for required drainage 

calculations). 
___ Show existing drainage to remain with inverts, size, etc. 
___ Show proposed drainage with inverts, grades, size, length, etc. 
___ Maintain a minimum of 1% grade on storm drainage pipes.  Further calculations will be required for 

grades less than 1%, but only with Stormwater Services Approval. 
___ Easements required when pipe or channel collects stormwater from a public right-of-way.  Easement 

width to be determined Section 8.0, Stormwater Design Criteria).  See Section 12.0, Standard Notes, 
for storm easement note. 

  
V. Street Design 
___ Typical section of proposed street if not already shown on plan (refer to Section 9.0, Streets, for 

acceptable street types). 
___ Existing and proposed centerline profile. 
___ Existing top of curb profile. 
___ Proposed centerline vertical curve information (VPI, VPC, VPT, Elevation, L, DS based on 
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AASHTO and K value).  Show TOC elevations at locations not covered by centerline vertical curve 
information. 

___ Proposed grade lines with percent grade shown. 
___ Maintain a minimum of 0.7% grade. 
___ Existing elevations shown along centerline, right right-of-way and left right-of-way. 
___ Profile shall be projected straight down from plan view whenever possible. 
___ Show street intersection turnouts in the profile with elevations given at PC, 1/4, 1/2, 3/4, PT. 
___ At all road stubs to adjacent properties where required by the Public Works Department, the 

consultant shall provide all requested future street profiles for review and approval. 
 
View a typical plan profile sheet. It is in PDF format - Acrobat Reader required. 
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SECTION 3.0 
 

PERMITTING PROCESS 
 
This section is intended to describe the permitting process and which items need to be permitted through the 
Engineering Division and which may need input from other agencies. The permitting process can start only 
after the plans have completed the Section 2.1, Construction Plan Approval Process.  For the fee structure, refer 
to Section 14.0, Fees. 
 

 

I. Building Permit 
 A. Single Family 

  

Contact City/County Building Inspections for a building permit or a building moving permit application 
and submittal procedure.  If the project is a new or revised site plan in Durham City or Durham County the 
City/County Planning Department should be the first point of contact.  The Planning Department will 
determine if the site requires other type of plan submittals. 

 B. Multi-family/Commercial Sites 
  Contact City/County Building Inspections for a building permit application. 
  The Engineering Division will not review the building permit application until: 
  1.  Site has a valid site plan approval. 
  2.  Construction drawings (if required) have been submitted to the Engineering Division. 
    
II. Moving and Demolition Permits and Information

 

A. When moving a structure, contact City/County Building Inspections for a Moving Permit Application.  
This completed form shall be submitted to the Engineering Division, along with a completed 
Engineering Moving Information Form (see Section 13.0, Forms) and other appropriate paperwork.  
The Moving Permit must be sent to numerous other departments and utilities listed on the application. 

 

B. When demolishing a structure, complete the Engineering Demolition Information Form and submit 
it with a drawing showing existing conditions.  Highlight locations of all utilities.  Refer to Section 5.0, 
Water Supply/Distribution, and Section 7.0, Sanitary Sewer System, for information regarding 
abandonment of water service and sewer service, respectively.  All services shall be terminated per 
Section 5.0, Water Supply/Distribution, and 7.0, Sanitary Sewer System. 

   
III. Driveway Permits 
 A. City (Single Family House) 

  

Only for new driveway construction onto a city street.  Submit to the City Engineering Division by 
telephone or by facsimile the street address a minimum of 24 hours before starting construction.  The 
permit can be picked up when the permit fee is paid.  The permit is valid if work is to begin within 30 
days of being issued. 

 B. City (Multi-family/Commercial): 

  
1.  For previously approved site plans, the permit can be applied for immediately.  Bring a copy of the 

stamped, approved site plan indicating Planning Department's sign off.  The permit will be issued 
within 24 hours. 

  
2.  For new driveway cuts onto city streets that do not require complete construction drawings (as 

indicated in the Section 2.2, Construction Plan Submittal Requirements) follow the following 
approval process: 
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    a.  Submit to Engineering Development Review a copy of a site plan for the proposed driveway for 
review and approval (allow a maximum of two weeks). 

    b.  After approval of a site plan, a permit can be applied for at the Public Works Department’s front 
desk; typical turnaround time is 24 hours. 

    c. Contact Engineering Inspections Department 48 hours before starting work to schedule an 
inspection. 

 C. State 

  

1. Part of the NCDOT driveway application is securing an approval with signature by the Engineering 
Division.  All NCDOT driveway applications shall be submitted with one copy of a signed, 
stamped and approved valid site plan by the Durham City/ County Planning Department.  All 
permits shall be completely filled out in order to be signed.  Normal turn-around time for a 
driveway permit is 24 hours. 

 2.  If the road is state maintained contact the NCDOT office (telephone number listed under Directory) 
for a permit application. 

   
IV. License Agreements (also known as Encroachment Agreements for State Roads) 
 A. City 

  
Only for encroachments of private utilities (such as irrigation systems or private communication lines) 
within the right-of-way of a city street.  Refer to the License Agreement Application (a copy of the 
agreement application is located in Section 13.0, Forms). 

 B. State 

  Referred to as Encroachment Agreements and are required for all work located inside the right-of-way of 
a state maintained road.  Contact NCDOT office for a listing of their requirements. 

   
V. Right-of-Way Inspections: 

  Prior to issuing an occupancy permit by the City/County Building Inspections Department, a right-of-way 
inspection is required by Engineering Inspection Section. Contact the City Engineering Inspection office. 

   
VI. Sanitary Sewer Permits (NPDES Sewer Extension Permit)
 A. General 

  

This section is to include sanitary sewer main extensions (private and public).  All sanitary sewer 
mains plans must have City or County Engineering approval before proceeding with permit 
application.  Refer to Section 2.1, Construction Plan Approval Process, and Section 7.0, Sanitary 
Sewer System, for more detail. 
 

  
No person shall do any of the following things or carry out any of the following activities until or 
unless they have applied for and have received from the City a permit and complied with such 
conditions, if any, as are prescribed by such permit: 

  1.  Construct any sanitary sewer system within the City's utility service area if the system is to be 
connected to the City sanitary sewer system; 

  
2.  Alter, extend or change the construction or method of operation of any sanitary sewer system 

within the City's utility service area if the system is, or is to be connected to the City sanitary 
sewer system; 

  
3.  Enter into a contract for the construction and installation or the alteration or extension, of any 

sanitary sewer system that both is within the City's utility service area and is to be connected 
with the City sanitary sewer system. 

H-654



 B. City (gravity) 

  

The City of Durham Engineering Division has been delegated by the State of North Carolina to permit 
sanitary sewer lines for the state within the City's collection system. All sanitary sewer lines extending 
from the City of Durham sanitary sewer collection system that fit the definition of a collection system 
require a sanitary sewer permit before starting sanitary sewer installation.  Collection systems shall be 
as defined by Title 15A of the North Carolina Administrative Code, Subchapter 2H. 

  If a sanitary sewer permit is required complete the following procedure: 
  1. Section 2.1, Construction Plan Approval Process. 
  2. Submit to the Engineering Division: 

 
a)  A complete sanitary sewer permit application (a copy of a permit application is located 

in Section 13.0, Forms).  A separate permit needs to be completed for a private system 
and a public system. 

 i)  Owner shall sign application 
 ii)  NCPE shall sign and seal application 

   
b)  A check in the amount of $400 made payable to the City of Durham for each permit 

application.  For example, if a project had a public and a private sanitary sewer 
distribution system, check in the amount of $800 is required (2 permits at $400 each). 

   c)  Appropriate number of City of Durham Engineering Division approved construction 
documents. 

   3.  Permit applications are generally reviewed within 10 business days of receipt. 
 C. City (Pump Stations) 

  

For projects using sanitary sewer pump stations, the applicant shall contact the City Engineering 
Division prior to submittal of site plan or construction plans.  This is to determine if the station is to be 
public or private and what special requirements might be needed.  Be advised that this process takes a 
longer time to complete since the State will need to review and issue the permit. 

  1.  Complete Section 2.1, Construction Plan Approval Process. 

  2.  Submit a complete state pump station permit application, listing the City of Durham as the 
owner. 

  3.  Submit a check in the amount of $400 made payable to NCDENR. 
  4.  Submit 2 complete sets of approved plans and specifications. 
 D. County (gravity) 

  

The County of Durham operates a sanitary sewer collection system in the southeast section of Durham 
County.  For collection systems in this area plans should be submitted simultaneously to the City 
Engineering Division and the County Engineering Division.  Contact City Engineering to confirm 
jurisdiction.  After the plans have been approved, the applicant shall forward the plans to the state.  
Coordinate approvals with the County Engineering Division. 

 E. County (Pump Stations) 

  

The County of Durham operates a sanitary sewer collection system in the southeast section of Durham 
County.  For collection systems in this area plans should be submitted simultaneously to the City 
Engineering Division and the County Engineering Division.  Contact Durham Engineering Division to 
confirm jurisdiction.  After the plans have been approved the applicant shall forward the plans to the 
state.  Coordinate approvals with the County Engineering Division at (919) 560-7993. 
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 F. County (septic) 
  Contact the Durham County Health Department for a listing of their requirements. 
 G. Industrial Wastewater Discharge Permit

    

All industrial users and any other users who discharge wastewater that exceeds the domestic waste 
concentration as specified in Sec 23-103 of the City's Sanitary Sewer Use Ordinance shall request an 
industrial user discharge determination from the Industrial Waste Control Section of the Water 
Management Department. 
 
An Industrial Wastewater Survey and Permit Application package can be obtained by calling the Water 
Management Department at (919) 560-4381.  Based on the information submitted, a determination will 
be made and a permit will be issued within 180 days from date of completed application.  No 
wastewater discharge is allowed until the Industrial Wastewater Discharge Permit is issued or a 
determination is made that a permit is not required. 
 
Conditions governing Industrial Wastewater Discharge, permit application process and applicable fees 
are contained in the City's Sanitary Sewer Use Ordinance and can be obtained from the Water 
Management Department. 

   
VII. Soil and Erosion Control (Grading) Permit

 

Contact Durham County Sedimentation and Erosion Control office before doing any land disturbing 
activity anywhere in Durham County (including inside City) to verify if a permit or a plan is needed.  
Any disturbance over 12,000 square feet requires a permit and any disturbance over 1 acre requires a 
plan and a permit. 

  
VIII. Stormwater 

 
A. Drainage Permits for any drainage work that does not require a site plan from the City/County 
Planning Department pertaining to work on individual properties (channels, pipes, culverts-15" 
or larger, inlets, etc.) not including Water Quality/Water Quantity Basins. 

  These plans only have storm drainage improvements. 
  1. Submit three sets of plans and two sets of calculations to Stormwater Services for approval. 

  2. The permit can be picked up within 24 hours at the front desk of the Public Works Department 
upon completion of #1 above. 

  3. Contact the Engineering Inspections Department 48 hours before starting work to schedule a pre-
construction conference. 

 B. Stormwater Control Facilities (BMPs)

  

See Section 8.0, Stormwater Design Criteria, through Section 8.4, Stormwater BMP Design 
Summaries, for a complete listing of requirements needed for facilities.  It is highly recommended this 
process be started as early as possible.  There is a permit fee (listed in Section 14.0, Fees), surety and 
operation and maintenance agreement required before any construction drawings will be approved. 

   
IX. Water Permits 
 A. General 

  

Plans must have City Engineering approval before proceeding with permit application.  Refer to 
Section 2.1, Construction Plan Approval Process, and Section 5.0, Water Supply/Distribution, for more 
detail. 
 

  No person shall do any of the following activities until or they have applied for and  have received 
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from the City of Durham  a permit and shall have complied with such conditions, if any, as are 
prescribed by such permit: 

  1.  Construct any water system within the City's utility service area if the system is to be connected 
to the City water system; 

  2.  Alter, extend or change the construction or method of operation of any water system within the 
City's utility service area if the system is, or is to be connected to the City water system; or 

  
3.  Enter into a contract for the construction and installation or the alteration or extension, of any 

water system that both is within the City's utility service area and is to be connected to the City 
water system. 

 B. City 

  
The City of Durham Engineering Division has been delegated by the State of North Carolina to permit 
waterlines for the state within the City's distribution system. The following waterlines will need a 
permit: 

   1.  Public or private waterline distribution systems as defined by NCDENR. 
   2.  All fire lines; 
 a.  That have taps on them outside of the building, or 
 b.  That have fire hydrants 
   3.  Lines that the City Engineering Division determines require a permit. 
  If a permit is required: 
  1. Complete Section 2.1, Construction Plan Approval Process; 
  2. Submit to the Engineering Division; 

   
a)  Complete water permit application (a copy of a permit application is located in the section 

entitled Section 13.0, Forms).  A separate permit shall be completed for a private system 
and a public system. 

   i)  Owner shall sign application 
   ii)  NCPE shall sign and seal application 

   
b)  A check in the amount of $200 made payable to the City of Durham for each permit 

application.  For example, if a project had a public and a private water distribution system, 
1 check in the amount of $400 is required (2 permits at $200 each). 

   c)  Three (3) sets of approved plans by the City of Durham Engineering Division. 
  3. Permit applications are generally reviewed within 10 business days of receipt. 
 C. State 

  
Required for all private waterline distribution systems with wells.  Contact North Carolina Department 
of Environmental Health and Natural Resources for a listing of their requirements and/or the Durham 
County Health Department. 

 D. Cross-Connection 

  
Refer also to the Section 6.0, Cross Connection Control. Contact Water Management Department-
Cross Connection Control for permit application.  Cross connection permits are required for back-flow 
preventers which are required on all waterlines that are: 

  1. Greater than 50' of dead end line. 
  2. Fire lines. 
  3. Irrigation lines. 

  
4. Lines as required by Cross-Connection. 
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X. Wetlands 

  

Contact the U.S. Army Corps of Engineers if there is any possibility of wetlands on the site before 
starting any land planning.  All wetlands shall be mapped and plans approved by the Corps of 
Engineers.  An area is generally considered as potential wetlands if the site has floodplain, creeks (dry 
or wet weather), ponds or meets certain other criteria of the Corps of Engineers.  Wetland mitigation 
plans may also be required.  Note that it is the responsibility of the applicant to contact the U.S. Army 
Corps of Engineers and this should be done early in the planning process. 

   
XI. Utility Mainline Construction Permits

  
This permit type shall be applied for by all utility companies that possess a franchise agreement to 
operate within the City of Durham limits and wish to install their utilities within the existing or proposed 
public right-of-way of a development.  Permits shall be required when: 

  A. The proposed development is located within the current City limits and the proposed utility is to be 
placed within the public right-of-way and/or easement. 

  B. The proposed development is located outside the current City limits, but an annexation petition is 
being pursued. 

Utility companies shall submit letters of application and plan drawings to the City Engineering Division.  
Permits shall be issued prior to the start of work. 

 

 
XII. As-Built Approval 

  Before  a sanitary sewer connection or water meter are installed and prior to issuance of certificate of 
occupancy, As-Built drawings must be approved.  See Section 4.0 for as-built submittal requirements. 
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SECTION 4.0 
 

AS-BUILT DRAWING SUBMITTAL REQUIREMENTS 
 
Special provisions for as built approval: 
 
Water meters and sanitary sewer connections shall not be installed without prior As-Built approval.  
Also, approved As-Built drawings are required for issuance of the certificate of occupancy. 
 
As-built drawings shall include plans that were approved under Section 2.1, Construction Plan Approval 
Process.  As-built drawings are required for: 
 

 
I.  Public water mains, sanitary sewer systems, street improvements, stormwater control facilities and all 

stormwater conveyance systems (including open channel conveyance systems and all pipes 15-inches 
or larger in diameter; both inside and outside (on private property) the public right-of-way). 

 II. As needed for individual permits issued if the permits require as-builts. 
If as-built drawings are required, use the following procedure: 

  1. Submit three (3) sets of prints to the Public Works Department/Engineering Division for review, 
modified as follows: 

    a)  Correct the drawings to the as-built condition.  The corrections shall be legible. 
  b)  Remove "Proposed" from all locations. 

  c)  Horizontal distances should scale within 5-feet.  Vertical distances should scale within 6-inches.  
Redraw items to correct locations, if actual location differs by more than this. 

  d)  All installed pipe sizes, pipe materials and pipe locations shall be indicated (inverts or top 
elevations).  

  e)  On the plan view, water connections shall be shown by dashed lines and sanitary sewer 
connections by solid lines. 

  f)  Water meter and sanitary sewer service cleanout locations referenced to the nearest property lines 
to the nearest 0.1-feet. 

  

g)  If water-only project, connections should be located by station from nearest mainline valve or 
hydrant valve (Ex. WM 2+00).  0+00 shall be labeled at the valve where stationing begins with 
an arrow indicating the direction that stations run.  Stations should generally run in the same 
direction for each street. 

  h)  If sanitary sewer-only or water and sanitary sewer project, services should be located with 
distance from property corner or from station from nearest downstream manhole (Ex: W S 1+80).

  i)  On the plan view, show distances between all water line valves, tees, bends, etc. (EX: 500-feet 
valve to tee). 

  j)  Water mains shall have a separate detail sketch on the plan view above all intersecting water 
mains and fire hydrants showing as-built distances between valves, hydrants, crosses, tees, etc. 

  k)  Show as-built stations for all sanitary sewer and storm drainage manhole on plan view and 
profile view (Ex: MH Sta. 3+01.59). 

  
l)  Plan view for sanitary sewer and storm drainage shall have as-built manhole-to-manhole 

distances (Ex: 301.59 MH to MH). Distances shall be measured in the field from center of 
manhole cover to center of manhole cover. 

  m)  Profile view shall have as-built manhole rim elevations for sanitary sewer outfalls (Ex: RIM 
810.10). 
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n)  Profile view shall have as-built elevation for the all inverts for all sanitary sewer and storm 

drainage manholes (Ex: C/L MH INV 800.10).  Elevations shall be shown for the invert at the 
top of the drop pipe for an outside drop manhole and for the vent pipe on a Type B manhole. 

  o)  As-built MH-to-MH distances and invert elevations shall be used to compute as-built grades.  
Grades shall be carried out to two decimal places (Ex: 5.06%). 

  
p)  Major horizontal alignment changes shall be indicated on the plan view.  For sanitary sewer, 

survey parties need to turn angles for major changes only.  All sanitary sewer outfall sections 
shall have bearings, distances and easements noted. 

  q)  Show as-built grades, inverts, rim elevations and locations of all storm drainage structures (storm 
lines, catch basins, yard inlets, culverts, etc). 

  r)  Any horizontal or vertical changes in the street alignment or profile shall be shown if: 
   1) The design speed is affected. 
   2) The horizontal or vertical change is greater than 0.5-foot. 
   3) Stormwater direction of flow is effected from original approved plans 

  s)  Street names, lot numbers (as referenced on plat), right-of-way and street widths, etc. shall be 
labeled in plan view. 

  t) Remove all notes pertaining to copy write infringements and preventing photo copies of 
drawings. 

 

2. 

 

After these plans have been reviewed and approved provide one set of reproducibles (5 mm 
thick) double mat mylar with corrections along with marked-up set if applicable.  An electronic 
copy of the plan is also required in *.dxf format submitted on a compact disc.  As-built 
certification must be signed and sealed by a North Carolina Professional Engineer or a 
Professional Land Surveyor. 

  a) As-built certification statements in the form of: 
 
Note:  These certification statements must be executed by a registered NC Professional Engineer and/or Land Surveyor with 
experience in the design, construction, and survey of water systems, sanitary sewer systems, storm drainage conveyance systems and 
streets of a nature similar in scope to that certified to in this certification.  Periodic observations of construction by the certifying 
registered NC Professional Engineer (or Designee) and a final inspection for design compliance by the certifying registered NC 
Professional Engineer will be required to complete this certification. 
 
 

 
FIELD SURVEY CERTIFICATION STATEMENT 

I, ________________________, as a duly registered Professional Land Surveyor / Engineer 
(circle one) in the State of North Carolina, hereby certify that the data shown on this drawing, 
obtained under my supervision, is an accurate and complete representation of what was 
constructed in the field, that the physical dimensions or elevations shown thus are as-built 
conditions and the facility was constructed according to the approved plans, except otherwise 
noted hereon. 

 
 
 
Name:  ___________________________________________________  Date:  ________ 
 
NC Registered Seal: 
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ENGINEER CERTIFICATION STATEMENT 

 
I, ________________________, as a duly registered Professional Engineer in the State of 
North Carolina, having been authorized to observe (___ periodically, ___ weekly, ___ full 
time) the construction of the project, _______________, hereby state that, to the best of 
my abilities, due care and diligence was used in the observation of the construction such 
that by my inspection of the constructed improvements and my review of the as-built 
survey data, I hereby certify that the (1)public improvements, (2) private improvements, 
and (3) public safety of the above referenced project as constructed are in compliance 
with the requirements of the improvements as prescribed in the approved Construction 
Drawings, approved design documents, and/or any approved modifications, except as 
noted in red on the ‘As-Built’ drawings. Furthermore, I certify that the red-noted 
exceptions do not adversely affect the required performance or public safety aspects of 
the improvements. 

 
 
 
Name:  ___________________________________________________  Date:  ________ 
 
NCPE Seal: 
 
 
 
 
**** 3.  Submit electronic drawings and data files as described further on CD or DVD computer media, subject 

to the following requirements: 
    
    a)  Submit the following four items as part of the as-built digital submittal: 

 
1) Summary information file (see item 4 below). 
2) CAD file(s) that include all as-built structures within the project (see item 5 below). 
3) PDF files of each as-built drawing submitted for review (see item 6 below). 
4) Data files for water, sanitary sewer, and stormwater infrastructure (see item 7 

below). 

  b) The CD (or DVD) shall have a permanent typewritten label (hand written labels will not be 
accepted due the issues regarding legibility) which contains the information listed below: 
 

1) The project name. 
2) Name of the firm which prepared the data. 
3) Date the CD (or DVD) was prepared. 

 
  c)  Contents of the digital submission shall be organized on the media into the folders as described 

below. 
 4. Submit a summary information file.  The summary information file is to be a ASCII file which contains 

the following items: 
 

1) The project name. 
2) Name of the firm which prepared the data. 
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3) Date the CD (or DVD) was prepared. 
4) Specification of two or more survey control monuments established and/or 

used for the project.  This specification should include the following information for 
each survey control point: 
 
a).  Easting – East coordinate value (+/- 0.01’) 
b).  Northing – North coordinate value (+/- 0.01’) 
c).  Elevation – Elevation (+/- 0.01’) 
d).  Description – A brief description of the control monument (including what type of monument it 

is, such as USGS, NCGS, LEC, WKD, or monument located for the project). 
e).  A statement that indicates the horizontal and vertical datum of the control monuments. 
 

 5. Submit one or more AutoCad/MicroStation (DGN, DWG, or DXG format) drawing files that contain 
all of the infrastructure (water, sewer, and stormwater) that was constructed during the project, as well 
as all other pertinent reference lines, project information, and survey control data.  The infrastructure 
shall be drawn in the file at the as-built locations as surveyed and certified by the Professional Land 
Surveyor.  The AutoCAD or MicroStation file(s) shall be placed into a folder named “CAD” on the 
submitted media.  Please note:  the delivered CAD files should not be of the Plan/Profile sheets, but 
should be the overall working drawing which is registered to North Carolina State Plane, NAD 1983 
 

 6. Submit one PDF file for each for each hard copy as-built drawing submitted according to specifications 
in items 1 and 2 above.  The PDF file(s) shall be placed into a folder named “PDF” on the submitted 
media.  The PDF must include the signature and seal of the engineer. 
 

 7. Submit as-built data for direct import into the City’s Geographic Information System (GIS). This data 
shall consist of files in an ASCII Comma Separated Value (CSV) file format. The horizontal coordinate 
system for the digitally submitted data as described below shall be North Carolina State Plane 
(NAD83), U.S. Survey Feet.  The vertical coordinate system for the digitally submitted data as 
described below shall be North American Vertical Datum, 1988 (NAVD 1988), U.S. Survey Feet.  All 
of these file(s) shall be placed into a folder named “DATA” on the submitted media. 
 
Several of the data files require the recording of materials for various pipes and structures.  Please use 
the following standard codes where required: 
 

Table 7.1.  Material Codes 
Code Description 
CA Corrugated Aluminum 
CM Corrugated Metal 
CON Concrete (Precast) 
CONB Concrete Block 
DI Ductile Iron 
HDPE High Density Polyethylene 
PVC Polyvinyl Chloride 
RC Reinforced Concrete 
VC Vitrified Clay 

 

a).   Water Features– The file shall be named “WaterFeatures” and contains various elements that 
connect and control the distribution of water within and among various water lines.  These 
features include both buried fittings (bends, crosses, end caps, reducers, and tees) and features 
that are accessible and/or visible at the surface (meters, valves, and hydrants).  Buried features 
should be located similar to the method our utility locators use:  a paint dot is placed on the 
pavement at the approximate location of the feature and then surveyed location is taken at the 
paint mark.   
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Water line locations (“WATERLINE” type in the table below) are required only if the 
water line curves.  These locations will be surveyed at 50 foot stations along the length of the 
water line.   
 
Each line of the file shall contain the following information: 

 
1) ID,Type,Easting,Northing,Elevation,Description (all on one line in the file) 
2) Where; 

a) ID - A unique ID number assigned to each feature noted on the as-built plan and 
profile sheets (i.e. GV-1, HYD-1, etc.). 

b) Type-The type of feature.  Provide the following codes as indicated in the table 
below: 

 
Feature Description Type 

Bend BEND 
Blow Off BLOWOFF 
Cross CROSS 
End Cap ENDCAP 
Fire Hydrant HYDRANT 
Water Meter METER 
Reducer REDUCER 
Tee TEE 
Water Valve VALVE 
Water Line WATERLINE 

 
c) Easting – East coordinate value (+/- 2.0’ if buried, +/- 0.1’ otherwise). 
d) Northing – North coordinate value (+/- 2.0’ if buried, +/- 0.1’ otherwise). 
e)   Elevation – Elevation, collected as follows: (+/- 2.0’ if buried, +/- 0.1’ otherwise). 
 

Feature Type Elevation Location 
BEND/BLOWOFF/CROSS/ 
END CAP/REDUCER/TEE 

Surface, at the mark that indicates the 
approximate location of the buried 
feature. 

HYDRANT Base of the fire hydrant. 
METER/VALVE Center of the access structure. 
WATERLINE Surface, at the mark that indicates the 

approximate location of the buried line, 
at 50 foot stations.  Only required if a 
water line is curved. 

 
f) Description-The description of the item for the feature; encoded as follows: 

  
Feature Type Size 

BEND Degree of bend (e.g. 11.25/22.5/45/90) 
BLOWOFF Size (in inches) of the blow off. 
CROSS Size (in inches) of each water line that 

connects to the cross (e.g. “12x12x8x8”) 
ENDCAP Size (in inches) of the water line. 
HYDRANT Manufacturer and year of manufacture. This 

information will be on the hydrant (e.g. 
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“CLOW-2004”). 
METER The size (in inches) service lateral. 
REDUCER The size (in inches) of the lines on either side 

of the reducer (e.g. “8x4”) 
TEE The sizes (in inches) of each water line that 

connects to the tee (e.g. “12x12x8”) 
VALVE The size (in inches) of the valve. 
WATERLINE No description required. 

 

Water Lines – The file shall be named “WaterLines” and shall contain the following data. There 
is one line of data for each water line that connects two water features. 

  b). 

 
1) ID,InstallYear,Material,Size,WaterFeatureID1, WaterFeatureID2  (all on one line in the 

file) 
2) Where; 

a) ID – A unique number assigned to each section of water line noted on the as-built 
plan and profile sheets (i.e. “WL-1”). 

b) InstallYear – Year installed. 
c) Material – Water line material (see table 7.1 above). 
d) Size – The size (in inches) of the water line. 
e) WaterFeatureID1-The ID of the feature on the near end of the water line as shown on the 

as-built plans (i.e. “GV-1”). 
f) WaterFeatureID2-The ID of the feature on the far end of the water line as shown on the as-

built plans (i.e. “HYD-1”). 
 

  c). Sewer Features – The file shall be named “SewerFeatures” and shall contain information about manholes 
and clean outs.  There is one line of data for each sewer feature. 
 

1) ID,Type,Easting,Northing,Elevation,Invert,Diameter,Material (all on one line of file). 
2) Where; 

a) ID – If the feature is a manhole then the number as shown on the as-built drawings (i.e. 
“MH-1”).  If feature is a clean out then a lot number or street address (i.e. “LOT10” or 
“123 Street Name”). 

b) Type – The feature type, coded according to the following table: 
 

Feature Description Type 
Sewer Clean Out CLEANOUT 
Sewer Manhole MANHOLE 

 
c) Easting – East coordinate value (+/- 0.1’). 
d) Northing – North coordinate value (+/- 0.1’).  
e) Elevation – Rim elevation at the center of cover (+/- 0.1’). 

 
Feature Type Elevation Location 

CLEANOUT Ground 
MANHOLE Rim 

 
f) Invert – Invert elevation (+/- 0.1’, required only for manholes). 
g) Diameter – Interior diameter (in inches). 
h) Material – Construction material (see table 7.1 above). 

 
  d). Sewer Pipes - The file shall be named “SewerPipes” and shall contain the following data. There is one 

line of data for each sewer pipe. 
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1) ID,Diameter,InstallYear,Material, UpstreamManhole,DownstreamManhole, 
UpstreamInvertElevation,DownstreamInvertElevation (all on one line in the file) 

2) Where; 
a) ID – A sequential pipe number as noted on the as-built drawings (i.e. “SSP-1”). 
b) Diameter – Inside Pipe diameter (inches). 
c) InstallYear – Year installed. 
d) Material – Pipe material (see table 7.1 above). 
e) UpstreamManhole – Upstream manhole number as shown on the as-built drawings (i.e. 

“MH-1”). 
f) DownstreamManhole - Downstream manhole number as shown on the as-built drawings 

(i.e. “MH-2”). 
g) UpstreamInvertElevation – Invert elevation at the upstream end. 
h) DownstreamInvertElevation – Invert elevation at the downstream end. 

 
  e). Storm Water Features – The file shall be named “StormwaterFeatures.  A storm water feature is either a 

combination inlet, curb inlet, drop/yard/grate inlet (cast iron grate cover with slotted openings), manhole, 
riser pipe, or slab inlet (solid concrete cover, supported on the corners with side flow entry).  There is one 
line of data for each storm water structure. 
 

1) ID,Type,Easting,Northing,Elevation,InvertElevation,Material (all on one line in the file) 
2) Where; 

a) ID – Structure number as shown on the as-built drawings (i.e. “SWMH-1”, “CB-2”, “YI-
4”,”DI-3”). 

b) Type – Type of storm water feature, to be encoded according to the following table: 
 

Feature Description Type 
Frame and grate inlet COMBINATION INLET 
Curb inlet (frame, no grate) CURB INLET 
Drop/grate/yard inlet (grate flush with 
ground) 

DROP INLET 

End section (flared or head wall) END SECTION 
Junction box JUNCTION BOX 
Manhole MANHOLE 
Pond outlet riser/wier RISER PIPE 
Slab inlet SLAB INLET 

 
c) Easting – East coordinate value (+/- 0.1’). 
d) Northing – North coordinate value (+/- 0.1’). 
e) Elevation – Elevation, collected as follows: (+/- 0.1’). 

 
 

Feature Type Elevation Location 
COMINATION INLET Back of curb, center of box 
CURB INLET Back of curb, center of box 
DROP INLET Center of grate 
END SECTION Top of end section 
JUNCTION BOX Center of cover 
MANHOLE Center of cover 
RISER PIPE Top of the riser/wier 
SLAB INLET Top of slab, center of box 

 
f) InvertElevation – The invert elevation. 
g) Material – Construction material (see table 7.1 above). 
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  f). Storm Water Pipes – The file shall be named “StormwaterPipes” and shall contain the following data.  
There is one line of data for each storm water pipe. 
 

1) ID,Diameter,InstallYear,Material,UpstreamFeatureID,DownstreamFeatureID,UpstreamInvertE
levation,DownstreamInvertElevation (all on one line in the file) 

2) Where; 
a) ID – A sequential pipe number as noted on the as-built drawings (i.e. “SWP-1”). 
b) Diameter – Pipe diameter (inches). 
c) InstallYear – Year installed. 
d) Material – Pipe material (see table 7.1 above). 
e) UpstreamFeatureID – Upstream feature ID number as shown on the as-built drawings (i.e. 

“SWMH-1”). 
f) DownstreamFeatureID - Downstream feature ID number as shown on the as-built 

drawings (i.e. “CB-2”). 
g) UpstreamInvertElevation – Invert elevation at the upstream end. 
h) DownstreamInvertElevation – Invert elevation at the downstream end. 
 

  g) Storm Water Channels (constructed channels) – The file shall be named 
“StormwaterChannels” and shall contain the following data.  Each line of the file shall 
correspond to a location collected at 25 foot stations along the centerline of the open channel.  
Each line of the file shall contain the following information; 
 

1) ID,Easting,Northing,Elevation (all on one line) 
2) Where; 

a) ID – is a unique number assigned to each section of open channel.  The ID for an open 
channel changes at any intersection with another open channel and/or stormwater 
structure. 

b) Easting – East coordinate value (+/- 0.1’). 
c) Northing – North coordinate value (+/- 0.1’). 
d) Elevation – Elevation at the bottom of the channel (+/- 0.1’). 

 
Please go to http://www.ci.durham.nc.us/departments/works/digital_submittal_info.cfm for “Frequently asked 

questions” and an “Example Project file”. 

H-666

http://www.ci.durham.nc.us/departments/works/digital_submittal_info.cfm


SECTION 4.1 
 

WET DETENTION FACILITY AS-BUILT DRAWINGS 
 
As-built drawings shall include plans that were approved under Section 2.1, Construction Plan Approval 
Process. 
 
Use the following procedure for submitting as-built drawings (Note that all items are to be submitted 
electronically on a compact disc in AutoCAD format and *.pdf format): 
1. Submit one (1) set of as-built drawings to the Public Works Department - Stormwater Services Division for 

review with the following items included: 

 
a) Provide as-built grades, inverts, sizes, lengths, widths, materials, rim elevations and locations of all storm 

drainage structures (risers, outlet pipes, weirs/spillways, etc), details of the trash rack/surface baffle/or 
similar device; all elevations shall be actual elevations, not relative elevations. 

 b) Provide facility bottom elevation with associated area in ft2. 
 c) Provide inside aquatic bench elevation with facility area in ft2 and the width of the bench. 
 d) Provide outside aquatic bench elevation with facility area in ft2. 
 e) Provide the water surface area at the elevation of the normal pool in ft2. 

 
f) Provide top of dam elevation with associated facility area in ft2 and embankment top width.  Top of dam 

spot elevations are required at 10-foot intervals and impoundment and forebay area soundings performed 
on a 25-foot x 25-foot grid pattern. 

 g) Provide all side slopes (H:V) for facility embankments. 
 h) Provide a plan view of the facility showing the constructed grading. 
 i) Provide the volume of the forebay. 
 j) Provide a profile through the forebay, main body and spillway with elevations. 

 
k) If the elevations of the outlet structures or sizes of the outlet structures differ from the approved 

construction drawings, a revised routing analysis shall be provided on 8.5-inch by 11-inch sheets, using 
surveyed elevations at 1.00-foot increments. 

 
l) If surveyed facility volumes are less than the approved construction drawings, a revised routing analysis 

shall be provided submitted on 8.5-inch by 11-inch sheets, using surveyed surface areas at 1.00-foot 
increments. 

 m) Provide an as-built drainage area map that shows the drainage area draining into the stormwater control 
facility. 

 n) One (1) copy of the revised summary sheet for the facility based on as-built construction conditions.  The 
summary is to be signed and sealed by an NCPE. 

 o) One (1) copy of the survey plot, including all spot shots, of the facility. 
 p) An original completed copy of the signed and sealed General Certification Inspection Checklist. 

 q) An as-built certification, as shown on the following page, signed and sealed by a North Carolina 
Registered Professional Engineer. 

 r) Copies of all dam embankment material composition and density testing paperwork, including a map that 
labels all points where the dam and dam foundation areas where tested. 

 s) Copies of all concrete compressive strength testing paperwork for any cast-in-place concrete items 
associated with the construction of the dam or outlet works. 

 t) One (1) copy of the purchase receipt for the pipe used as the principal spillway pipe.  The purchase 
receipt should identify the ASTM specifications governing the manufacture of the pipe.  
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 u) One (1) copy of the manufacturer’s certification of any armoring, other than concrete, used to armor the 
emergency spillway. 

 
v) Colored photographs showing the completed facility and of the dam foundation areas, the riser, the 

principal spillway pipe, the concrete cradle, the seepage diaphragm, relief drains, etc, as those items were 
being prepared and/or installed. 

 w) One (1) copy of the Geotechnical Engineer’s resume if a Geotechnical Engineer is required to provide the 
certification. 

 x) An original signed and sealed Geotechnical Certification, as shown in the following pages. 

 y) One (1) copy of the landscape company’s letter, as applicable, certifying the installation of the specific 
plants required at the facility. 

 z) One (1) copy of the approved Construction Drawings and Supporting Calculations, including the drainage 
area map, for the facility. 

 aa) One (1) copy of the summary sheet for the facility as presented in the Construction Drawing design 
documents. 

2. 
 

After these plans have been reviewed and approved provide one set of reproducibles (5 mm thick) double 
mat mylar with corrections along with marked-up set if applicable.  An electronic copy of the plan is also 
required in *.dxf format submitted on a compact disc. 

 
General As-Built and Construction Certification 

 
BMP Facility Name:  ______________________________________________________ 
 
Note:  This certification statement must be executed by a registered NC Professional Engineer with experience in the design and 
construction or operation of stormwater BMPs of a nature similar in scope to that certified to in this certification.  Periodic 
observations of construction and a final inspection for design compliance by the certifying registered NC Professional Engineer will 
be required to complete this certification. 
 

 
CERTIFICATION STATEMENT 

Based upon (1) my inspection of the constructed facility, (2) my review of the as-built 
survey data, (3) my review of the drainage area treated or managed by the facility, and 
(4) my analysis of the hydraulic performance of the constructed facility, I hereby certify 
that the (1) hydrologic and hydraulic, (2) geometric, (3) public safety, (4) facility access, 

and (5) vegetative elements of the constructed facility are in compliance with the 
requirements of the facility as proscribed in the approved Construction Drawings, 

approved design documents, and/or any approved modifications, except as noted in red 
on the ‘As-Built’ drawings.  Furthermore, I certify that the red-noted exceptions do not 

adversely affect the required performance or public safety aspects of the facility. 
 

 
Name:  ___________________________________________________  Date:  ________ 
 
BCE #:  _____________  NCPE Seal: 
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Geotechnical Certification 
 
BMP Facility Name:  ______________________________________________________ 
 
Dam Class:  __________ 
 
Note:  This certification statement must be executed by a registered NC Professional Engineer with experience in the design and 
construction of small earth dams of a nature similar in scope to that certified to in this certification.  For Class A, B, and C dams, with 
the exception of Class C dams that serve a detention only function and that drain an area less than 25-ac, this certification must be 
executed by a geotechnical engineer.  Periodic observations of construction and a final inspection for design compliance by the 
certifying registered NC Professional Engineer will be required to complete this certification. 
 

 
CERTIFICATION STATEMENT 

Based upon my observation and monitoring of the construction of the dam embankment 
for this facility, I hereby certify that the constructed facility is in compliance with the 
geotechnical requirements of the facility as proscribed in the approved Construction 

Drawings, approved design documents, and any approved modifications. 
 

 
Name:  ___________________________________________________  Date:  ________ 
 
NCPE Seal: 
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SECTION 4.2 
 

SAND FILTER AS-BUILT DRAWINGS 
 
As-built drawings shall include plans that were approved under Section 2.1, Construction Plan Approval 
Process. 
  
Use the following procedure for submitting as-built drawings (Note that all items are to be submitted 
electronically on a compact disc in AutoCAD format and *.pdf format): 
1. Submit one (1) set of as-built drawings to the Public Works Department - Stormwater Services Division for 

review with the following items included: 

 
a) Provide as-built grades, inverts, sizes, lengths, widths, materials, rim elevations and locations of all storm 

drainage structures (risers, outlet pipes, weirs/spillways, etc), details of the trash rack/surface baffle/or 
similar device; all elevations shall be actual elevations, not relative elevations. 

 b) Provide bottom elevation of sediment chamber with surface area in ft2. 
 c) Provide the overflow weir invert elevation to sand bed.
 d) Provide the volume of the sediment chamber to the overflow weir invert elevation. 
 e) Provide bottom elevation of bottom of sand bed with surface area in ft2. 
 f) Provide the elevation at the top of the sand bed with surface area in ft2. 
 g) Provide the side slopes (H:V) for the sediment chamber and sand chamber. 
 h) Provide the top elevation of the sediment chamber and sand chamber with surface areas in ft2. 
 i) Provide a profile through the sediment chamber, sand chamber and spillway with elevations. 
 k) Provide a plan view of the sediment chamber and sand chamber showing the constructed grading. 

 

l) If the elevations of the outlet structures or sizes of the outlet structures differ from the approved 
construction drawings, a revised routing analysis shall be provided submitted on 8.5-inch by 11-inch 
sheets.  Provide actual stage/discharge rating curves and tables on 8.5-inch by 11-inch sheets based on the 
surveyed information at 0.50-foot increments. 

 
m) If the surveyed pond volumes are less than the approved construction drawings, a revised routing analysis 

shall be provided submitted on 8.5-inch by 11-inch sheets.  Provide actual stage/storage rating curves and 
tables on 8.5-inch by 11-inch sheets based on the surveyed data at 0.50-foot increments. 

 n) Provide an as-built drainage area map that shows the drainage area draining into the stormwater control 
facility. 

 o) One (1) copy of the revised summary sheet for the facility based on as-built construction conditions.  The 
summary is to be signed and sealed by an NCPE. 

 p) One (1) copy of the survey plot, including all spot shots, of the facility. 
 q) An original completed copy of the signed and sealed General Certification Inspection Checklist. 

 r) An as-built certification, as shown on the following page, signed and sealed by a North Carolina 
Registered Professional Engineer. 

 s) Copies of all dam embankment material composition and density testing paperwork, including a map that 
labels all points where the dam and dam foundation areas where tested. 

 t) Copies of all concrete compressive strength testing paperwork for any cast-in-place concrete items 
associated with the construction of the dam or outlet works. 

 
u) One (1) copy of the purchase receipt for the pipe used as the principal spillway pipe.  The purchase 

receipt should identify the ASTM specifications governing the manufacture of the pipe. 
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 v) One (1) copy of the manufacturer’s certification of any armoring, other than concrete, used to armor the 
emergency spillway. 

 
w) Colored photographs of the completed facility and, in the instance of an open sand filter, photographs of 

the dam foundation areas, the riser, the principal spillway pipe, the concrete cradle, the seepage 
diaphragm, relief drains, etc, as those items were being prepared and/or installed. 

 x) One (1) copy of the Geotechnical Engineer’s resume if a Geotechnical Engineer is required to provide the 
certification. 

 y) An original signed and sealed Geotechnical Certification, as shown in the following pages. 

 z) One (1) copy of the landscape company’s letter, as applicable, certifying the installation of the specific 
plants required at the facility. 

 aa) One (1) copy of the approved Construction Drawings and Supporting Calculations, including the 
drainage area map, for the facility. 

 bb) One (1) copy of the summary sheet for the facility as presented in the Construction Drawing design 
documents. 

2. 
 

After these plans have been reviewed and approved provide one set of reproducibles (5 mm thick) double 
mat mylar with corrections along with marked-up set if applicable.  An electronic copy of the plan is also 
required in *.dxf format submitted on a compact disc. 

 
General As-Built and Construction Certification 

 
BMP Facility Name:  ______________________________________________________ 
 
Note 1:  This certification statement must be executed by a registered NC Professional Engineer with experience in the design and 
construction or operation of stormwater BMPs of a nature similar in scope to that certified to in this certification.  Periodic 
observations of construction and a final inspection for design compliance by the certifying registered NC Professional Engineer will 
be required to complete this certification. 
 
Note 2:  The certification of a sand filter in the City of Durham does not currently require certification by a registered NC Professional 
Engineer certified as a BMP Certifying Engineer (BCE).  It should be noted, though, that certification by a BCE may be required as 
the BCE program is expanded to include facilities in addition to dry ponds, wet ponds, and pocket/constructed wetlands.  
 

 
CERTIFICATION STATEMENT 

Based upon (1) my inspection of the constructed facility, (2) my review of the as-built 
survey data, (3) my review of the drainage area treated or managed by the facility, and 
(4) my analysis of the hydraulic performance of the constructed facility, I hereby certify 
that the (1) hydrologic and hydraulic, (2) geometric, (3) public safety, (4) facility access, 

and (5) vegetative elements of the constructed facility are in compliance with the 
requirements of the facility as proscribed in the approved Construction Drawings, 

approved design documents, and/or any approved modifications, except as noted in red 
on the ‘As-Built’ drawings.  Furthermore, I certify that the red-noted exceptions do not 

adversely affect the required performance or public safety aspects of the facility. 
 

 
Name:  ___________________________________________________  Date:  ________ 
 
NCPE Seal: 
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Geotechnical Certification 
 
BMP Facility Name:  ______________________________________________________ 
 
Dam Class:  __________ 
 
Note:  This certification statement must be executed by a registered NC Professional Engineer with experience in the design and 
construction of small earth dams of a nature similar in scope to that certified to in this certification.  For Class A, B, and C dams, with 
the exception of Class C dams that serve a detention only function and that drain an area less than 25-ac, this certification must be 
executed by a geotechnical engineer.  Periodic observations of construction and a final inspection for design compliance by the 
certifying registered NC Professional Engineer will be required to complete this certification. 
 

 
CERTIFICATION STATEMENT 

Based upon my observation and monitoring of the construction of the dam embankment 
for this facility, I hereby certify that the constructed facility is in compliance with the 
geotechnical requirements of the facility as proscribed in the approved Construction 

Drawings, approved design documents, and any approved modifications. 
 

 
Name:  ___________________________________________________  Date:  ________ 
 
NCPE Seal: 
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SECTION 4.3 
 

DRY DETENTION FACILITY AS-BUILT DRAWINGS 
 
As-built drawings shall include plans that were approved under Section 2.1, Construction Plan Approval 
Process. 
 
Use the following procedure for submitting as-built drawings (Note that all items are to be submitted 
electronically on a compact disc in AutoCAD format and *.pdf format): 
1. Submit one (1) set of as-built drawings to the Public Works Department - Stormwater Services Division for 

review with the following items included: 

 
a) Provide as-built grades, inverts, sizes, lengths, widths, materials, rim elevations and locations of all storm 

drainage structures (risers, outlet pipes, weirs/spillways, etc), details of the trash rack/surface baffle/or 
similar device; all elevations shall be actual elevations, not relative elevations. 

 b) Provide facility bottom elevation with associated area in ft2. 

 c) Provide top of dam elevation with associated facility area in ft2 and embankment top width.  Top of dam 
spot elevations are required at 10-foot intervals. 

 d) Provide all side slopes (H:V) for facility embankments. 
 e) Provide a plan view of the facility showing the constructed grading. 
 f) Provide a profile through the facility and spillway with elevations. 

 
g) If the elevations of the outlet structures or sizes of the outlet structures differ from the approved 

construction drawings, a revised routing analysis shall be provided on 8.5-inch by 11-inch sheets, based 
upon the surveyed information at 1.00-foot increments. 

 
h) If the surveyed facility volumes are less than the approved construction drawings, a revised routing 

analysis shall be provided submitted on 8.5-inch by 11-inch sheets, based upon the surveyed surface areas 
at 1.00-foot increments. 

 i) Provide an as-built drainage area map that shows the drainage area draining into the stormwater control 
facility. 

 j) One (1) copy of the revised summary sheet for the facility based on as-built construction conditions.  The 
summary is to be signed and sealed by an NCPE. 

 k) One (1) copy of the survey plot, including all spot shots, of the facility. 
 l) An original completed copy of the signed and sealed General Certification Inspection Checklist. 

 m) An as-built certification, as shown on the following page, signed and sealed by a North Carolina 
Registered Professional Engineer. 

 n) Copies of all dam embankment material composition and density testing paperwork, including a map that 
labels all points where the dam and dam foundation areas where tested. 

 o) Copies of all concrete compressive strength testing paperwork for any cast-in-place concrete items 
associated with the construction of the dam or outlet works. 

 p) One (1) copy of the purchase receipt for the pipe used as the principal spillway pipe.  The purchase receipt 
should identify the ASTM specifications governing the manufacture of the pipe. 

 q) One (1) copy of the manufacturer’s certification of any armoring, other than concrete, used to armor the 
emergency spillway. 

 
r) Colored photographs showing the completed facility and the dam foundation areas, the riser, the principal 

spillway pipe, the concrete cradle, the seepage diaphragm, relief drains, etc, as those items were being 
prepared and/or installed. 
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 s) One (1) copy of the Geotechnical Engineer’s resume if a Geotechnical Engineer is required to provide the 
certification. 

 t) An original signed and sealed Geotechnical Certification, as shown in the following pages. 

 u) One (1) copy of the landscape company’s letter, as applicable, certifying the installation of the specific 
plants required at the facility. 

 v) One (1) copy of the approved Construction Drawings and Supporting Calculations, including the drainage 
area map, for the facility. 

 w) One (1) copy of the summary sheet for the facility as presented in the Construction Drawing design 
documents. 

2. 
 

After these plans have been reviewed and approved provide one set of reproducibles (5 mm thick) double 
mat mylar with corrections along with marked-up set if applicable.  An electronic copy of the plan is also 
required in *.dxf format submitted on a compact disc. 

 
General As-Built and Construction Certification 

 
BMP Facility Name:  ______________________________________________________ 
 
Note:  This certification statement must be executed by a registered NC Professional Engineer with experience in the design and 
construction or operation of stormwater BMPs of a nature similar in scope to that certified to in this certification.  Periodic 
observations of construction and a final inspection for design compliance by the certifying registered NC Professional Engineer will 
be required to complete this certification. 
 

 
CERTIFICATION STATEMENT 

Based upon (1) my inspection of the constructed facility, (2) my review of the as-built 
survey data, (3) my review of the drainage area treated or managed by the facility, and 
(4) my analysis of the hydraulic performance of the constructed facility, I hereby certify 
that the (1) hydrologic and hydraulic, (2) geometric, (3) public safety, (4) facility access, 

and (5) vegetative elements of the constructed facility are in compliance with the 
requirements of the facility as proscribed in the approved Construction Drawings, 

approved design documents, and/or any approved modifications, except as noted in red 
on the ‘As-Built’ drawings.  Furthermore, I certify that the red-noted exceptions do not 

adversely affect the required performance or public safety aspects of the facility. 
 

 
Name:  ___________________________________________________  Date:  ________ 
 
BCE #:  _____________  NCPE Seal: 
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Geotechnical Certification 
 
BMP Facility Name:  ______________________________________________________ 
 
Dam Class:  __________ 
 
Note:  This certification statement must be executed by a registered NC Professional Engineer with experience in the design and 
construction of small earth dams of a nature similar in scope to that certified to in this certification.  For Class A, B, and C dams, with 
the exception of Class C dams that serve a detention only function and that drain an area less than 25-ac, this certification must be 
executed by a geotechnical engineer.  Periodic observations of construction and a final inspection for design compliance by the 
certifying registered NC Professional Engineer will be required to complete this certification. 
 

 
CERTIFICATION STATEMENT 

Based upon my observation and monitoring of the construction of the dam embankment 
for this facility, I hereby certify that the constructed facility is in compliance with the 
geotechnical requirements of the facility as proscribed in the approved Construction 

Drawings, approved design documents, and any approved modifications. 
 

 
Name:  ___________________________________________________  Date:  ________ 
 
NCPE Seal: 
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SECTION 4.4 
 

BIO-RETENTION AREA AS-BUILT DRAWINGS 
 
As-built drawings shall include plans that were approved under Section 2.1, Construction Plan Approval 
Process. 
  
Use the following procedure for submitting as-built drawings (Note that all items are to be submitted 
electronically on a compact disc in AutoCAD format and *.pdf format): 
1. Submit one (1) set of as-built drawings to the Public Works Department - Stormwater Services Division for 

review with the following items included: 

 
a) Provide as-built grades, inverts, sizes, lengths, widths, materials, rim elevations and locations of all storm 

drainage structures (risers, outlet pipes, weirs/spillways, etc), details of the trash rack/surface baffle/or 
similar device; all elevations shall be actual elevations, not relative elevations. 

 b) Provide width and slope of grass buffer strip upstream of bioretention cell. 
 b) Provide surface area in ft2 of the bioretention cell. 
 c) Provide the length and width of the bioretention cell.
 d) Provide the elevation of the top of the mulch layer. 
 e) Provide the elevation of the top of the planting soil layer. 
 f) Provide the elevation of the top of the sand layer if applicable. 
 g) Provide the elevation of the top of the gravel jacket. 
 g) Provide the elevation of the bottom of the bioretention cell. 
 h) Provide the spacing between the perforated pipe runs. 
 i) Provide a profile through the bioretention cell and outlet structure with elevations. 
 k) Provide a plan view of the bioretention cell showing the constructed grading. 

 

l) If the elevations of the outlet structures or sizes of the outlet structures differ from the approved 
construction drawings, a revised routing analysis shall be provided submitted on 8.5-inch by 11-inch 
sheets.  Provide actual stage/discharge rating curves and tables on 8.5-inch by 11-inch sheets based on the 
surveyed information at 0.50-foot increments. 

 
m) If the surveyed pond volumes are less than the approved construction drawings, a revised routing analysis 

shall be provided submitted on 8.5-inch by 11-inch sheets.  Provide actual stage/storage rating curves and 
tables on 8.5-inch by 11-inch sheets based on the surveyed data at 0.50-foot increments. 

 n) Provide an as-built drainage area map that shows the drainage area draining into the stormwater control 
facility. 

 o) One (1) copy of the revised summary sheet for the facility based on as-built construction conditions.  The 
summary is to be signed and sealed by an NCPE. 

 p) One (1) copy of the survey plot, including all spot shots, of the facility. 
 q) An original completed copy of the signed and sealed General Certification Inspection Checklist. 

 r) An as-built certification, as shown on the following page, signed and sealed by a North Carolina 
Registered Professional Engineer. 

 s) Copies of all dam embankment material composition and density testing paperwork, including a map that 
labels all points where the dam and dam foundation areas where tested. 

 t) Copies of all concrete compressive strength testing paperwork for any cast-in-place concrete items 
associated with the construction of the dam or outlet works. 
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 u) One (1) copy of the purchase receipt for the pipe used as the principal spillway pipe.  The purchase 
receipt should identify the ASTM specifications governing the manufacture of the pipe. 

 v) One (1) copy of the manufacturer’s certification of any armoring, other than concrete, used to armor the 
emergency spillway. 

 
w) Colored photographs of the completed facility and of the dam foundation areas, the riser, the principal 

spillway pipe, the concrete cradle, the seepage diaphragm, relief drains, etc, as those items were being 
prepared and/or installed. 

 x) One (1) copy of Geotechnical Engineer’s resume if a Geotechnical Engineer is required to provide 
certification. 

 y) An original signed and sealed Geotechnical Certification, as shown in the following pages. 

 z) One (1) copy of the approved Construction Drawings and Supporting Calculations, including the 
drainage area map, for the facility. 

 aa) One (1) copy of summary sheet for facility as presented in the Construction Drawing design documents. 

 
bb) Provide a landscaping plan showing where the required plants were placed and label the type and number 

of all plants.  Plants should match the approved construction drawings.  Provide one (1) copy of the 
landscape company’s letter certifying the installation of the specific plants required at the facility. 

2. 
 

After these plans have been reviewed and approved provide one set of reproducibles (5 mm thick) double 
mat mylar with corrections along with marked-up set if applicable  An electronic copy of the plan is also 
required in *.dxf format submitted on a compact disc. 

 
General As-Built and Construction Certification 

 
BMP Facility Name:  ______________________________________________________ 
 
Note 1:  This certification statement must be executed by a registered NC Professional Engineer with experience in the design and 
construction or operation of stormwater BMPs of a nature similar in scope to that certified to in this certification.  Periodic 
observations of construction and a final inspection for design compliance by the certifying registered NC Professional Engineer will 
be required to complete this certification. 
 
Note 2:  The certification of a bioretention area in the City of Durham does not currently require certification by a registered NC 
Professional Engineer certified as a BMP Certifying Engineer (BCE).  It should be noted, though, that certification by a BCE may be 
required as the BCE program is expanded to include facilities in addition to dry ponds, wet ponds, and pocket/constructed wetlands.  
 

 
CERTIFICATION STATEMENT 

Based upon (1) my inspection of the constructed facility, (2) my review of the as-built 
survey data, (3) my review of the drainage area treated or managed by the facility, and 
(4) my analysis of the hydraulic performance of the constructed facility, I hereby certify 
that the (1) hydrologic and hydraulic, (2) geometric, (3) public safety, (4) facility access, 

and (5) vegetative elements of the constructed facility are in compliance with the 
requirements of the facility as proscribed in the approved Construction Drawings, 

approved design documents, and/or any approved modifications, except as noted in red 
on the ‘As-Built’ drawings.  Furthermore, I certify that the red-noted exceptions do not 

adversely affect the required performance or public safety aspects of the facility. 
 

 
Name:  ___________________________________________________  Date:  ________ 
 
NCPE Seal: 
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Geotechnical Certification 
 
BMP Facility Name:  ______________________________________________________ 
 
Dam Class:  __________ 
 
Note:  This certification statement must be executed by a registered NC Professional Engineer with experience in the design and 
construction of small earth dams of a nature similar in scope to that certified to in this certification.  For Class A, B, and C dams, with 
the exception of Class C dams that serve a detention only function and that drain an area less than 25-ac, this certification must be 
executed by a geotechnical engineer.  Periodic observations of construction and a final inspection for design compliance by the 
certifying registered NC Professional Engineer will be required to complete this certification. 
 

 
CERTIFICATION STATEMENT 

Based upon my observation and monitoring of the construction of the dam embankment 
for this facility, I hereby certify that the constructed facility is in compliance with the 
geotechnical requirements of the facility as proscribed in the approved Construction 

Drawings, approved design documents, and any approved modifications. 
 

 
Name:  ___________________________________________________  Date:  ________ 
 
NCPE Seal: 
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SECTION 4.5 
 

 CONSTRUCTED AND POCKET WETLAND AS-BUILT DRAWINGS 
 
As-built drawings shall include plans that were approved under Section 2.1, Construction Plan Approval 
Process. 
 
Use the following procedure for submitting as-built drawings (Note that all items are to be submitted 
electronically on a compact disc in AutoCAD format and *.pdf format): 
1. Submit one (1) set of as-built drawings to the Public Works Department - Stormwater Services Division for 

review with the following items included: 

 
a) Provide as-built grades, inverts, sizes, lengths, widths, materials, rim elevations and locations of all storm 

drainage structures (risers, outlet pipes, weirs/spillways, etc), details of the trash rack/surface baffle/or 
similar device; all elevations shall be actual elevations, not relative elevations. 

 b) Provide facility bottom elevation. 
  Provide the water surface elevation at normal pool. 

 c) Provide the water surface area at the elevation of the normal pool in ft2. 

 d) Provide the hydraulic depth at normal pool for the deep pool portion of the facility. 
 e) Provide the hydraulic depth at normal pool for the low marsh portion of the facility. 
 f) Provide the hydraulic depth at normal pool for the high marsh portion of the facility. 
 g) Provide the elevation for the start of the woody upland portion of the facility. 
 h) Provide the water surface elevation of the temporary pool. 
 i) Provide the hydraulic depth range at the temporary pool elevation for the deep pool portion of the facility.

 j) Provide the hydraulic depth range at the temporary pool elevation for the low marsh portion of the 
facility. 

 k) Provide the hydraulic depth range at the temporary pool elevation for the high marsh portion of the 
facility. 

 l) Provide the hydraulic depth range at the temporary pool elevation for the woody upland portion of the 
facility. 

 m) Provide the percentage of the temporary pool surface area for the deep pool portion of the facility. 
 n) Provide the percentage of the temporary pool surface area for the low marsh portion of the facility. 
 o) Provide the percentage of the temporary pool surface area for the high marsh portion of the facility. 
 p) Provide the percentage of the temporary pool surface area for the woody upland portion of the facility. 

 q) Provide top of dam elevation with associated facility area in ft2 and embankment top width.  Top of dam 
spot elevations are required at 10-foot intervals. 

 r) Provide all side slopes (H:V) for facility embankments. 

 s) Provide a plan view of the facility showing the constructed grading. 

 t) Provide a profile through the facility and spillway with elevations. 

 
u) If the elevations of the outlet structures or sizes of the outlet structures differ from the approved 

construction drawings, a revised routing analysis shall be provided on 8.5-inch by 11-inch sheets, based 
upon the surveyed information at 1.00-foot increments. 

 v) If the surveyed facility volumes are less than the approved construction drawings, a revised routing 
analysis shall be provided submitted on 8.5-inch by 11-inch sheets, based upon the surveyed surface areas 
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at 1.00-foot increments. 

 w) Provide an as-built drainage area map that shows the drainage area draining into the stormwater control 
facility. 

 x) One (1) copy of the revised summary sheet for the facility based on as-built construction conditions.  The 
summary is to be signed and sealed by an NCPE. 

 y) One (1) copy of the survey plot, including all spot shots, of the facility. 
 z) An original completed copy of the signed and sealed General Certification Inspection Checklist. 

 aa) An as-built certification, as shown on the following page, signed and sealed by a North Carolina 
Registered Professional Engineer. 

 bb) Copies of all dam embankment material composition and density testing paperwork, including a map that 
labels all points where the dam and dam foundation areas where tested. 

 cc) Copies of all concrete compressive strength testing paperwork for any cast-in-place concrete items 
associated with the construction of the dam or outlet works. 

 dd) One (1) copy of the purchase receipt for the pipe used as the principal spillway pipe.  The purchase 
receipt should identify the ASTM specifications governing the manufacture of the pipe. 

 ee) One (1) copy of the manufacturer’s certification of any armoring, other than concrete, used to armor the 
emergency spillway. 

 
ff) Colored photographs of the constructed facility and of the dam foundation areas, the riser, the principal 

spillway pipe, the concrete cradle, the seepage diaphragm, relief drains, etc, as those items were being 
prepared and/or installed. 

 gg) One (1) copy of the Geotechnical Engineer’s resume if a Geotechnical Engineer is required to provide the 
certification. 

 hh) An original signed and sealed Geotechnical Certification, as shown in the following pages. 

 ii) One (1) copy of the approved Construction Drawings and Supporting Calculations, including the 
drainage area map, for the facility. 

 jj) One (1) copy of the summary sheet for the facility as presented in the Construction Drawing design 
documents. 

 

kk) Provide a landscaping plan showing where the required plants were placed and label the type and number 
of all plants.  Note that the plants should match the approved construction drawings.  Provide one (1) 
copy of the landscape company’s letter certifying the installation of the specific plants required at the 
facility. 

2. 
 

After these plans have been reviewed and approved provide one set of reproducibles (5 mm thick) double 
mat mylar with corrections along with marked-up set if applicable.  An electronic copy of the plan is also 
required in *.dxf format submitted on a compact disc. 
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General As-Built and Construction Certification 
 
BMP Facility Name:  ______________________________________________________ 
 
Note:  This certification statement must be executed by a registered NC Professional Engineer with experience in the design and 
construction or operation of stormwater BMPs of a nature similar in scope to that certified to in this certification.  Periodic 
observations of construction and a final inspection for design compliance by the certifying registered NC Professional Engineer will 
be required to complete this certification. 
 

 
CERTIFICATION STATEMENT 

Based upon (1) my inspection of the constructed facility, (2) my review of the as-built 
survey data, (3) my review of the drainage area treated or managed by the facility, and 
(4) my analysis of the hydraulic performance of the constructed facility, I hereby certify 
that the (1) hydrologic and hydraulic, (2) geometric, (3) public safety, (4) facility access, 

and (5) vegetative elements of the constructed facility are in compliance with the 
requirements of the facility as proscribed in the approved Construction Drawings, 

approved design documents, and/or any approved modifications, except as noted in red 
on the ‘As-Built’ drawings.  Furthermore, I certify that the red-noted exceptions do not 

adversely affect the required performance or public safety aspects of the facility. 
 

 
Name:  ___________________________________________________  Date:  ________ 
 
BCE #:  _____________  NCPE Seal: 

 
Geotechnical Certification 

 
BMP Facility Name:  ______________________________________________________ 
 
Dam Class:  __________ 
 
Note:  This certification statement must be executed by a registered NC Professional Engineer with experience in the design and 
construction of small earth dams of a nature similar in scope to that certified to in this certification.  For Class A, B, and C dams, with 
the exception of Class C dams that serve a detention only function and that drain an area less than 25-ac, this certification must be 
executed by a geotechnical engineer.  Periodic observations of construction and a final inspection for design compliance by the 
certifying registered NC Professional Engineer will be required to complete this certification. 
 

 
CERTIFICATION STATEMENT 

Based upon my observation and monitoring of the construction of the dam embankment 
for this facility, I hereby certify that the constructed facility is in compliance with the 
geotechnical requirements of the facility as proscribed in the approved Construction 

Drawings, approved design documents, and any approved modifications. 
 

 
Name:  ___________________________________________________  Date:  ________ 
 
NCPE Seal: 
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SECTION 4.6 
 

UNDERGROUND DETENTION AS-BUILT DRAWINGS 
 
As-built drawings shall include plans that were approved under Section 2.1, Construction Plan Approval 
Process. 
 
Use the following procedure for submitting as-built drawings (Note that all items are to be submitted 
electronically on a compact disc in AutoCAD format and *.pdf format): 
1. Submit one (1) set of as-built drawings to the Public Works Department - Stormwater Services Division for 

review with the following items included: 

 
a) Provide as-built grades, inverts, sizes, lengths, widths, materials, rim elevations and locations of all storm 

drainage structures (risers, outlet pipes, weirs/spillways, etc), details of the trash rack/surface baffle/or 
similar device; all elevations shall be actual elevations, not relative elevations. 

 b) If any deviations from the approved construction drawings has occurred, a revised routing analysis shall be 
provided on 8.5-inch by 11-inch sheets, based upon the surveyed information at 0.50-foot increments. 

 c) Provide an as-built drainage area map that shows the drainage area draining into the stormwater control 
facility. 

 d) One (1) copy of the revised summary sheet for the facility based on as-built construction conditions.  The 
summary is to be signed and sealed by an NCPE. 

 e) One (1) copy of the survey plot, including all spot shots, of the facility. 
 f) An original completed copy of the signed and sealed General Certification Inspection Checklist. 

 g) An as-built certification, as shown on the following page, signed and sealed by a North Carolina 
Registered Professional Engineer. 

 h) Copies of all concrete compressive strength testing paperwork for any cast-in-place concrete items 
associated with the construction of the facility. 

 i) One (1) copy of the purchase receipt for the pipe used for the facility.  The purchase receipt should 
identify the ASTM specifications governing the manufacture of the pipe. 

 j) Colored photographs of the constructed facility and of the installation of the facility and all components of 
the facility as those items were being prepared and/or installed. 

 k) One (1) copy of the approved Construction Drawings and Supporting Calculations, including the drainage 
area map, for the facility. 

 l) One (1) copy of the summary sheet for the facility as presented in the Construction Drawing design 
documents. 

2. 
 

After these plans have been reviewed and approved provide one set of reproducibles (5 mm thick) double 
mat mylar with corrections along with marked-up set if applicable.  An electronic copy of the plan is also 
required in *.dxf format submitted on a compact disc. 
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General As-Built and Construction Certification 
 
BMP Facility Name:  ______________________________________________________ 
 
Note 1:  This certification statement must be executed by a registered NC Professional Engineer with experience in the design and 
construction or operation of stormwater BMPs of a nature similar in scope to that certified to in this certification.  Periodic 
observations of construction and a final inspection for design compliance by the certifying registered NC Professional Engineer will 
be required to complete this certification. 
 
Note 2:  The certification of an underground detention facility in the City of Durham does not currently require certification by a 
registered NC Professional Engineer certified as a BMP Certifying Engineer (BCE).  It should be noted, though, that certification by a 
BCE may be required as the BCE program is expanded to include facilities in addition to dry ponds, wet ponds, and 
pocket/constructed wetlands.  
 

 
CERTIFICATION STATEMENT 

Based upon (1) my inspection of the constructed facility, (2) my review of the as-built 
survey data, (3) my review of the drainage area treated or managed by the facility, and 
(4) my analysis of the hydraulic performance of the constructed facility, I hereby certify 
that the (1) hydrologic and hydraulic, (2) geometric, (3) public safety, (4) facility access, 

and (5) vegetative elements of the constructed facility are in compliance with the 
requirements of the facility as proscribed in the approved Construction Drawings, 

approved design documents, and/or any approved modifications, except as noted in red 
on the ‘As-Built’ drawings.  Furthermore, I certify that the red-noted exceptions do not 

adversely affect the required performance of the facility. 
 

 
Name:  ___________________________________________________  Date:  ________ 
 
NCPE Seal: 
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SECTION 5.0 
 

WATER SUPPLY/DISTRIBUTION 
 
I. General 

 

This section provides guidelines for the design of water main extensions for the City of Durham water 
distribution system.  As a minimum, the Developer/Engineer shall satisfy the requirements contained 
herein and the City of Durham Construction and Specification Standards. See also Section 2.1, 
Construction Plan Approval Process. 
 

II. Sizing Of Water Mains 
 A. Source 

    

If the proposed development has 100 or more dwellings the site shall have no less than two public 
water main feeds serving the site.  Existing mains greater than 16-inches in diameter are 
considered transmission mains and no connection of any kind to these mains is allowed.  
Developers must use mains 16-inches in diameter and less as the source location. 

 B. Size 
  1.  The size of the water lines are determined by: 
        a) Fire flow plus domestic demand for the site (see also C. Pressure). 
        b) Future growth beyond the site. 
        c) Engineering Division. 

  
2.   The standard pipe diameter for public and private lines are 4-inch, 6-inch, 8-inch, 12-inch, 16-
inch (refer to the City of Durham Water and Sewer Specifications).  In addition, 10-inch 
diameters may be used for private lines. 

 C. Pressure 

  

Water mains shall be sized to provide a minimum system pressure of 20-pounds per square inch 
(psi) during peak system demands plus fire demand.  In certain areas of Durham, or for multi-
story buildings, there is a potential for having lower water pressure and a private booster pump 
may be needed to assure adequate service to the site.  If it is determined that the proposed 
development has a potential of being in one of these lower pressure areas, complete and submit 
the "Potential Low Water Pressure Acknowledgement" in Section 13.0, Forms, as directed by the 
City of Durham Engineering Division.  If higher pressures are required or desired, it is the 
responsibility of the water customer to provide the necessary booster pumping equipment and 
facilities.  If booster pumps are used contact the Engineering Division and Cross-Connection 
Control for requirements (back-flow, etc.).  The booster pumps should be clearly noted on the 
construction plans if they are proposed.  The peak system demands are to include: 

  1. The peak domestic demand plus 
  2. The Fire Protection System (sprinkler) demand plus 

  
3. The fire flow demand shall be the demand for any hydrant on the project.  A minimum residual 
pressure of 20-psi shall be available at all points in the distribution system during peak system 
demands.  The project types and demands shall be as follows in gallons per minute (gpm): 

      a) Single family residential  1,500-gpm  

   
b) Office; hotels with sprinklers; 
institutional; townhomes; multifamily; or 
apartment buildings (24 units or less) 

2,000-gpm  
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c) Commercial with sprinklers; hotels 
without sprinklers; large scale multifamily 
apartment buildings (greater than 24 units 
in building) 

2,500-gpm  

   d)  Commercial without sprinklers  3,000-gpm  
   e)  Industrial with sprinklers  3,000-gpm  
   f)  Industrial without sprinklers  3,500-gpm 

   g)  AWWA M31 “Distribution System Requirements for Fire Protection” (Collection of 
fire protection methods for determining peak fire flow demands). 

  For projects designed with more than one phase, pressure shall be checked so that these guidelines 
are satisfied during each phase of construction as well as after final completion of all phases. 

  

For projects that are designed with multiple uses, the fire flow selected shall be based on the 
highest use allowed by zoning (i.e. – a use is set up as an office building but the zoning would 
allow a commercial or retail occupant to occupy the building then the requirement would be to 
satisfy the ultimate use of a commercial or retail occupant). 

 D. Fire Flow Report Requirements 

  

If a hydrant is proposed on a project a fire flow analysis report is required to be approved by the 
City of Durham Engineering Division.  The Engineer shall be responsible for contacting the City 
of Durham Engineering Division to determine the water system characteristics in the vicinity of 
the project.  See Fire Flow Test Application in Section 13.0, Forms.  The City will provide fire 
flow information in the vicinity of the proposed development.  The Developer/Engineer shall 
submit information on the required fire flow and calculations in accordance with the submittals 
section to confirm the required fire flow is available. The fire flow analysis shall include the 
following: 

   a)  Cover sheet with project name, property identification number and PE seal and 
signature 

   

b)  Summary Report should include the following: 
1) Location of pressure hydrant in relation to the site. 
2) Statement of required fire flow for the project.  Briefly describe the project 

and indicate current zoning of the parcel. 
3) Statement of the following:  “The (name of project) project with (required 

fire flow) gpm fire flow, (required peak domestic demand) gpm peak 
domestic flow and (sprinkler flow demand from sprinkler designer) gpm 
sprinkler flow provides (lowest residual pressure in system) psi residual 
flow at the critical node (lowest residual pressure system node).  This 
(meets)/ (does not meet) the City of Durham fire flow requirements. 

   
c)  Schematic drawing with pipe system layout referencing nodes and pipes.  Map (to 

scale) of location of test hydrant (pressure) and the location of the site clearly 
indicated. 

   d)  List original water system characteristics as provided by the City noting date, 
location, flow hydrant, pressure hydrant and Q20 flow available. 

   

e)  Pipe and node report indicating pipe sizes, lengths, frictions factor, minor losses 
and appropriate elevations and demands.  Provide all references for minor loss 
factors and if a range is given state the value you are using. (Use C=120 for new 
pipes and C=110 for existing pipes) 

   f)  Static condition indicating only new domestic demand.   (Provide all references and 
calculations for domestic peak demands) 

   g)  Separate fire flow models from each hydrant to indicate each hydrant is capable of 
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providing the fire flow demand while concurrently providing peak domestic and 
fire protection system demand. 

   

  
If the fire flow analysis does not meet the minimum City of Durham requirements then the 
consultant shall contact the City of Durham Engineering Division for further instruction, which 
may include additional offsite/onsite improvements. 

   

  

NOTE:  At the successful completion of the waterline testing phase the City of Durham 
Engineering Division may elect to flow test some of the hydrants to obtain data to compare 
against the fire flow analysis.  If the flow data is inconsistent with the analysis, the design 
consultant and developer will be contacted to remedy the situation. 

 E. Water Main Material 

  
All waterlines shall be ductile iron and services to be copper to the water meter or to the property 
line (meeting AWWA standards). 
 

III. Water Main Location 
 A. Depth 

  

1.          Water mains shall be designed with a minimum of three feet of cover or as directed by 
the Engineering Division from the top of the ground to the crown of the pipe. 

2.          For proposed waterlines along existing roads, road centerline or edge of pavement will 
be required on profile in addition to the top of ground above the waterline (Cross-
sections of the road from centerline of roadway to right-of-way will be required at 100-
foot intervals in addition to waterline profiles).  Additional cross-sections may be 
required depending on the project.  Over long distances (greater than 1000-feet) the 
number of cross-sections may be reduced with the City of Durham Engineering Division 
approval. 

 B. Location 
  Water mains are normally located: 
  1.  Under pavement unless approved by the City of Durham Engineering Division. 
  2.  On the north and east sides of streets. 

  
3. Additional waterline stubs can be required at the discretion of the City of Durham 

Engineering Division.  At a minimum, additional stubs will be required at all intersecting 
roadways or rights-of - way (locations to be determined by the Engineering Division). 

  4.  10-feet from centerline of street (not to be under the curb and gutter section). 

  
5. Shall be 18-inches above or 10-feet horizontal from sanitary sewer lines.  If unable to 

maintain either of these separations both lines shall be made of ductile iron for a minimum 
of 10-feet beyond the crossing with the joint being centered at the point of intersection. 

  6.  Shall be 12-inch separation from storm sewer lines and other utilities. 
 C. Easements, Encasements and Rights-of-Way

  
1. All public water mains shall be located within a street right-of-way to allow City personnel 

access to the main for maintenance and repair.  Public water mains in easements are the 
exception and require special approval for use. 

  2. Public water main easements shall be no less than 25-feet and may be greater depending 
upon depth and location. 

  3.  Private water main easements shall be no less than 25-feet and may be greater depending 
upon depth and location. 

  4.  Private water lateral easements shall be no less than 15-feet and may be greater. 

H-691



  
5.  No landscaping or earthwork is allowed in existing waterline easements.  No landscaping is 

allowed in proposed waterline easements and all earthwork must be completed before 
waterline is installed. 

  

6. Encasements are required for bored crossings and railroad right-of-way.  Refer to the City 
of Durham Water and Sewer Construction Specifications for pipe encasement details.  See 
the table below for encasement sizes.  NCDOT and the railroads may have more stringent 
requirements. 

 
Sizing Table for Carrier Pipes and Casing Pipes 

Nominal Carrier 
Pipe Size 
(Inches) 

Steel Casing Pipe Size (Inches) 
Railroad Crossing Road Crossing 

Outside Diameter Wall Thickness Outside Diameter Wall Thickness 
3 and Under 12.75 0.188 6.625 0.250 

4 12.75 0.188 8.625 0.250 
6 12.75 0.188 12.75 0.250 
8 16 0.219 16 0.250 
10 20 0.281 20 0.250 
12 24 0.312 24 0.250 
14 28 0.375 28 0.312 
16 30 0.406 30 0.312 
18 36 0.469 36 0.375 
20 42 0.562 42 0.500 
24 42 0.562 42 0.500 

 
IV. Fire Hydrants 

  

1.  The spacing and location of fire hydrants shall meet the current provisions of the North Carolina Fire 
Prevention Code in addition to those provisions set forth in Items 2 through 16 below.  Adequate 
spacing of fire hydrants shall be determined by the Fire Official.  Spacing of fire hydrants around 
buildings and facilities shall take into account natural and man-made barriers, including steep terrain, 
walls, fences, waterways, culverts and vehicle parking areas.  Distance measurements shall be made 
along the centerline of fire equipment access roadways where roadways occur. 

  
2.  Fire hydrants shall be located so that they shall be installed on a 6-inch branch line and shall be 

equipped with a gate valve for isolation purposes.  The hydrant isolation valve shall be located 
directly adjacent to the water main and shall be inside the pavement when possible. 

  3.  Hydrants shall be oriented so that large diameter connection faces fire apparatus access. 
  4.  Hydrants shall be no closer than 10-feet from the PC or PT of any intersection, including driveways. 
  5.  Hydrants are to be placed 18-inches to back of curb. 
  6.  Hydrants are 1-foot within the right-of-way on strip paved streets. 
  7.  In residential and multi-family areas: 
   a)  Fire hydrants shall be located near each street intersection. 

   
b)  Maximum spacing of hydrants in single-family housing areas shall not exceed 500-feet.  The 

hydrant spacing distance shall be the horizontal distance as measured along the centerline of 
the street. 

   
c)  Hydrants shall be located near the entrance of each cul-de-sac bulb where the street leading 

to the bulb is greater than 500-feet in length from the street centerline to the cul-de-sac radius 
point. 

   d)  Hydrants should be on same side as all Fire Department Connections. 
  8.  In all commercial, business, institutional, office, shopping center, mobile home, and industrial areas: 
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   a) Fire hydrants shall be located at each street intersection. 

   b) Maximum spacing between hydrants shall not exceed 500-feet.  The hydrant spacing distance 
shall be the horizontal distance as measured along the centerline of the street. 

  9.  For projects designed with more than one phase, hydrants shall be located so that these guidelines are 
satisfied during each phase of construction as well as after final completion of all phases. 

  10. Hydrants shall be situated at locations which enable fire apparatus to pass other fire apparatus which 
have stopped to connect to the hydrant (driveway width 20-foot minimum). 

  11. A hydrant shall be installed no less than 6-feet nor more than 50-feet (lineal) from any and all Fire 
Department Connections (FDC). 

  
12. Landscape plantings (when fully grown) or other vertical projections greater than 6-inches in height 

shall not encroach upon any fire hydrant within a 3-foot radius and not obscure view of hydrant upon 
approach. 

  13. Hydrants should be located a minimum of 40-feet from any building walls. 

  14. Hydrants shall be situated to enable fire equipment to first pass a fire hydrant before reaching any 
structure or hazard associated with a site. 

  
15. Fire hydrants located on private property adjacent to a site may be considered when an off-street 

access roadway of sufficient width and height between the two sites is established by an easement 
and approved by the Fire Official. 

  

16. Fire Hydrants located –  
a) Across streets or roadways with median dividers, or 
b) Across streets or roadways with 4 or more lanes, or 
c) Across streets or roadways with an average daily traffic count of more than 30,000 vehicles. 
 
From a site shall not be considered accessible and useable for purposes of this section. 
 

V. Fire Department Connections (FDC) 

 

A. These fittings, typically associated with a sprinkler/standpipe system within a building, shall be located 
no closer than 6-feet or greater than 50-lineal feet of a fire hydrant.  In all instances, these fittings shall 
be located on the same side of the travel lane.  Both hydrant and connection shall be accessible along the 
roadway fronting the building or along the roadway approaching the building.  The location is subject to 
approval by the Fire Official. 

 B. Contact Fire Department for requirements for buildings with standpipe systems. 
   
VI. Valves 

 Only City personal are permitted to operate public water main valves unless other arrangements have been 
pre-approved by the City Engineering Division. 

 A. Type 
  1.  Valves 8-inch and below require a valve box. 
  2.  Valves 12-inch and 16-inch are required to be in 4-foot diameter manholes. 
  3.  Gate valves are to be used up to and including 16-inch diameter water lines. 

  

4.  Valves controlling fire protection system water supplies, where located on private property shall be 
in accordance with the North Carolina Fire Prevention Code.  Post indicator valves (PIV), located 
40-feet from building walls when possible, shall be installed unless other valve arrangements are 
approved by the Fire Official. 
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 B. Locations 

  1. Each intersection of water mains shall have one less main line valve than the number of intersecting 
pipes. 

  2. For all private water systems, the valves shall be located at the right-of-way line to denote public and 
private maintenance responsibilities. 

 C. Straight Runs 
  Main line valves located in straight runs of pipe shall be spaced as follows: 
    Main Size Maximum Spacing 
    4-inch 400-feet 
    6-inch 600-feet 
    8-inch 900-feet 
    12-inch 1000-feet 
    16-inch 1000-feet 
 D. Tapping Sleeves 

  1.  A City of Durham Engineering Division Inspector is to be present at all taps to water mains prior to 
the tap being made unless other arrangements have been made with the City Inspector. 

  2.  Wet tap with a tapping sleeve and valve is permitted (refer to the City of Durham Water and Sewer 
Standards and Specifications). 

  3.  Same size taps are only allowed on an 8-inch line and smaller. Any larger same size connection 
requires installing a tee and valve(s). 

  4.  If a tapping valve is 12-inch or larger, the valve and the tapping sleeve are to be located within one 
manhole.  Cut in tees with sleeves are required for 12-inch by 12-inch same size taps or larger. 

 E. Terminating Lines 

  1.  For 12-inch by 16-inch taps the valve and tapping sleeve are to be located in a 5-foot diameter 
manhole. 

  2.  Piping 12-inch and greater shall extend 3 pipe joints beyond end line valve. 
 

VII. Blow-offs 

 

Blow-offs shall be installed on all dead end mains and, as directed by the Engineering Division, at elevated 
points along the water main.  A 1-inch blow-off assembly shall be installed on all dead end mains 8-inch or 
less in diameter and a 2-inch blow-off assembly shall be installed on all dead end mains greater than 8-
inches in diameter.  Fire hydrants are not considered as blow-offs for public lines. 
 

VIII. Pressure-Reducing Valves 

 
Pressure-reducing valves for water services shall be installed in accordance with current City of Durham 
Plumbing Code. 
 

IX. Services and Meters 

  1.  Two meters shall not share one service line unless one meter is for irrigation purposes.  Each 
domestic meter shall have its own service line from the main. 

  2.  Water meters shall be accessible to city personal at all times. 
  3.  Water line services shall be copper or ductile iron from the main to the water meter and property line.
  4.  Water services shall be at right angles from the centerline of the street. 
  5.  Meters locations shall be: 
   a) At the right-of-way line. 
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 b) Just inside the right-of-way line.  If sidewalk is located at the right-of-way line then the meter 
shall be installed at the back of sidewalk or can be installed in the sidewalk providing the 
water meter box top is flush, smooth and is not a tripping hazard.  Extreme care shall be 
taken to avoid hindering the accessibility of the meter with sidewalk construction.  Avoid 
getting concrete in or on any part of the meter box. 

   c) Easy to access with a vehicle (so a truck could back up to the meter). 
   d) Located in non-heavily landscaped areas. 

  6.  Meters equal to or greater than 1 ½-inch shall be located in a vault with a 4-inch PVC gravity drain 
to daylight or drainage structure.  Meters less than 1 ½-inch shall be located in a meter box. 

  7.  Sites with city sewer that are served by wells need a city water meter installed at an accessible place 
for the meter reader. 

  8.  Maximum tap sizes, allowed without a saddle, for various classes of ductile iron pipe: 

   Pipe Diameter Maximum Tap Size for Class 
250/350 Pipe 

   (inches) (inches) 
   4 3/4 
   6 3/4 
   8 1 
   10 1 ¼ 
   12 1 ½ 

   
16-inch and larger see City Engineering for prior approval before tapping.  Taps larger than those 
listed must utilize a saddle or approved tapping sleeve. 
 

  9. Meters shall not be installed until as-built drawings have been approved.  See Section 4.0 for as-built 
drawing submittal requirements. 

X. Water System Abandonment 
  A. Water Services 

    1. Abandonment of water services shall include excavating down to corporation, turning it off and cutting 
service line free from corporation.  The meter, if present, shall be returned to City of Durham. 
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SECTION 6.0 
 

CROSS CONNECTION CONTROL 
 
This section is intended to provide design criteria for when a backflow preventer is required.  The Water 
Management-Cross Connection Control office is responsible for reviewing the type of prevention assembly 
specified and issuing a permit.  Contact Cross Connection Control at (919) 560-4194.  Submit plans to City 
Engineering according to Section 2.1, Construction Plan Approval Process.  
 
These guidelines are supplemental to Section .1006 (b) of the "Rules Governing Public Water Supplies".  These 
guidelines are intended as a minimum requirement.  Public water suppliers may adopt more stringent 
requirements.  Each supplier of water shall conform to the minimum requirements established in these 
guidelines.  All backflow preventers located in vaults require a 4-inc PVC gravity drain to daylight or to 
drainage structures.  No water line shall create greater than 50-feet of dead water without a backflow 
preventer device being installed. 
 
I. Degree of Hazard: 

 A. Severe: Actual or potential threat of contamination that presents an imminent danger to the 
public health with consequence of serious illness or death. 

 
B. Moderate: One that presents foreseeable and significant potential for pollution, nuisance, 

aesthetically objectionable or other undesirable alterations of the drinking water supply.
 

II. Backflow Prevention Assembly Requirements:
 A. Degree of Hazard: 
   RPZ/RPDA DCVA/DCDA Air Gap 
  Severe Yes No Yes 
  Moderate No Yes No 
   RPZ=Reduced pressure zone 
   RPDA=Reduced pressure detector assembly 
   DCVA=Double check valve assembly 
   DCDA=Double check detector assembly 
III. Guidelines for Assembly Installation in Water Distribution Systems
  A. RPZ/RPDA: 
   1. Above ground installation. 
   2. 12-inches minimum clearance from vault walls and floors. 
  B. DCVA/DCDA: 
   1. Above ground installation preferred. 

   2. Adequate gravity drainage to daylight (no structure) shall be provided if installed below 
ground. 

  C.  RPZ /DCVA a backflow prevention assemblies shall be installed in the horizontal position. 
  D.  RPDA/ DCDA water meters must read in cubic feet. 
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IV. Facilities that Require Installation of a Backflow Preventer (this is not intended to be an exhaustive list):
  A. Moderate hazard - DCVA or DCDA: 
 1. Fire sprinkler systems without booster pump facilities or chemical additives. 
 2. Connection to tanks, lines and vessels that handle non-toxic substances. 
 3. Lawn sprinkler systems without chemical injection or booster pumps. 
 4. Most commercial establishments. 

 5. Automotive service stations, bakeries and beauty shops with no health hazard and bottling 
plants with no backpressure. 

   6. Etc. 
  B. Severe hazard - RPZ, RPDA or air gap: 
   1. Lawn sprinkler systems with chemical injection or booster pump. 
   2. Wastewater treatment plants. 
   3. Connection to an unapproved water system or unapproved auxiliary water supply. 

   4. Connection to tanks, pumps, lines, steam boilers and vessels that handle sewage, lethal 
substances, toxic or radioactive substances. 

   5. Fire sprinkler systems with booster pump facilities or chemical additives or installation for 
buildings with five or more stories above ground level. 

   6. Domestic water services for buildings with five or more stories above ground level. 
   7. Hospitals and other medical facilities. 
   8. Morgues, mortuaries and autopsy facilities. 
   9. Metal plating facilities. 
   10. Bottling plants (subject to back pressure). 
   11. Canneries. 
   12. Battery manufactures. 
   13. Exterminators and lawn care companies. 
   14. Chemical processing plants. 
   15. Dairies. 
   16. Film laboratories. 
   17. Car wash facilities. 
   18. Dye works. 
   19. Laundries. 
   20. Swimming pools. 
   21. Water front facilities. 

   22. Etc. 
  

V. Approved Backflow Prevention Assemblies:

  Meets ASSE standard and carries ASSE seal or is on the University of Southern California approval list. 
 

VI. Backflow Prevention Assembly Installation:

  
Backflow prevention assemblies must be located in a place where it is readily accessible for regular testing, 
maintenance and inspection.  Bypass lines parallel to a backflow prevention assembly shall have an 
approved backflow prevention assembly installed that is equal to that on the main line. 
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SECTION 7.0 
 

SANITARY SEWER SYSTEM 
 

  

I. General  

 

This section provides minimum guidelines for the design of sanitary sewer main extensions for 
the City of Durham sanitary sewer collection system.  The Developer/Engineer shall satisfy the 
requirements contained herein.  See also Section 2.1, Construction Plan Approval Process, and 
the City of Durham Water and Sanitary Sewer Construction Specifications. 
 

II. Sizing Of Sanitary Sewer Mains 
 A. Pipe diameter 
 1. The size of the sanitary sewer lines are determined by: 
  a)  NCDENR sizing requirements for sanitary sewer collection systems. 
    b)  Future growth beyond the site. 
  c)  Engineering Division. 

 2. Standard pipe diameter for public lines are 8-inch, 10-inch, 12-inch, 15-inch, 18-inch, 21-
inch, 24-inch, 30-inch and 36-inch (refer to the Water and Sanitary Sewer Specifications).

 3. A private sanitary sewer main shall be no less than 6-inches in diameter.  The Engineer 
designing the sanitary sewer main shall sizing provide calculations (sealed and signed). 

 

4. A sanitary sewer main is a collection system of 2 or more laterals, or as defined by the 
definition in Section 3.0, Permitting.  A sanitary sewer permit is required for all sanitary 
sewer mains, and as defined by Title 15A of the North Carolina Administrative Code, 
Subchapter 2H. 

 B. Slope Requirements 

 

 Minimum slope requirements for all pipe sizes are achieved by maintaining a minimum 
velocity of 2.5 ft/s through the pipe when flowing half full.  The minimum slope of any 
particular sanitary sewer main will also govern the capacity of this pipe.  Maximum 
slopes on sanitary sewer mains are 10% unless specific approval from the Engineering 
Division is obtained.  The Engineering reserves the right to require specific slopes as 
needed to insure future service and maintenance needs.  Minimum slope requirements are:

   6-inch diameter pipe - 1.00% minimum slope (private line size) 
   8-inch diameter pipe - 0.50% minimum slope 
   10-inch diameter pipe – 0.28% minimum slope 
   12-inch diameter pipe – 0.22% minimum slope 
   15-inch diameter pipe – 0.15% minimum slope 
   18-inch diameter pipe – 0.12% minimum slope 
   21-inch diameter pipe – 0.10% minimum slope 
   24-inch diameter pipe – 0.08% minimum slope 
 C. Sanitary Sewer Line Material

 
 1.   Standard sanitary sewer line material is to be PVC (schedule 35 for sanitary sewer 

mains and outfalls and schedule 40 for 4-inch and 6-inch sanitary sewer laterals) or 
ductile iron class 350 pressure (refer to the Water and Sanitary Sewer Specifications). 

  2.   All sanitary sewer mains located in casing pipes shall be DIP. 
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  No transition of materials shall be allowed except at manholes. 
 

III. Sanitary Sewer Line Location 
 A. Depth 

 

 1.  Sanitary sewer mains shall be designed meeting minimum depth 
requirements for both sanitary sewer outfalls and street mains.  Sanitary 
sewer outfalls shall maintain a minimum depth of 4-feet from the ground 
elevation to the pipe crown.  Sanitary sewer mains in the street require a 
minimum depth of 5-feet from the ground profile to the pipe crown.  If a 
minimum depth of 3-feet cannot be met, ductile iron pipe instead of PVC 
sanitary sewer pipe will be required. 

 
 2.  Sanitary Sewer lines greater than 20-feet deep shall be ductile iron, have a 

minimum of 5-foot diameter manholes and the City may require parallel 
and/or oversized sewer lines with wider easements. 

 

 3.  Pipe tops are to be kept 2-feet below streambed flow line elevations to 
avoid aerial stream crossings.  The pipe shall be placed to center the 
crossing at the midpoint between joints of the pipe (keeping the joints as far 
from the creek as possible). 

 B. Location 
  1. Sanitary sewer lines are normally located (unless it is an outfall): 
       a.  Under pavement within the right-of-way. 
       b.  On the south and west sides of streets. 
       c.  In the center of the driving lane of the street. 
       d.  Terminate all sanitary sewer mains with manholes. 

  

     e.  18-inch below or 10-feet horizontal from water lines.  If unable to maintain 
either of these separations or sanitary sewer crosses over water both lines 
shall be made of ductile iron for a minimum of 10-feet to either side of 
crossing with midpoint of pipe being centered at the point of intersection. 

       f. With 12-inch separation from storm drainage lines. 
 C. Easements and Encasements

 

 1.  Where required a storm drainage pipe shall be installed across the sanitary 
sewer easement.   The size of the pipe shall be determined using the 2-year 
storm event when it does not create a flooding problem.  The City of 
Durham reserves the option to require an additional analysis based on a 
larger storm event and subsequent increase in storm pipe size. 

  2.  Public sanitary sewer easements shall be no less than 30-feet and may be 
greater depending upon depth and location. 

  3. All public sanitary sewer easements shall be located in open space. 

  4.  Private sanitary sewer main easements shall be no less than 30-feet and may 
be greater depending upon the depth and location. 

  5.  Private sanitary sewer service easements shall be no less than 15-feet. 

  6. All sanitary sewer easements shall be drivable: Max longitudinal slope = 
5:1 (H:V); Max cross slope = 10:1 (H:V). 

 
 7. Building setbacks shall be a minimum of 5-feet from all sanitary sewer 

easements where the depth to invert is less than 15-feet.  If depth to invert is 
greater than 15-feet the building setback shall be a minimum of 10-feet. 

  8.  All sanitary sewer mains shall be located within a street right-of-way or 
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permanent sanitary sewer main easement to allow city personnel access to 
the main for maintenance and repair.  Approval of the sanitary sewer main 
extension shall be contingent upon the procurement of all necessary 
easements. 

 

 9. No landscaping is allowed in existing or proposed sanitary sewer 
easements.  Earthwork may be allowed with City of Durham approval.  
Typical submittal shall be a plan and profile provided at the site plan stage.  
All earthwork must be completed before sanitary sewer is installed. 

 

 10.  Encasements for mains are required for crossing NCDOT roads/streets and 
may be required for crossing City of Durham roads/streets.  Refer to the 
City of Durham Water and Sewer Construction Specifications for pipe 
encasement details.  See the table in Section 5.0, Water 
Supply/Distribution, for encasement sizes.  NCDOT and the railroads may 
have more stringent requirements. 

 
 11. No sediment traps, including temporary, shall be located in sanitary sewer 

easement or around manhole. 
 

IV. Manholes 
 A. Locations 
  1.  Manholes shall be used when sanitary sewer lines change slope or direction.

  2.  Manholes shall be used when sanitary sewer lines 6-inch and greater 
intersect. 

  3.  Manholes shall be spaced no greater than 400-feet apart. 
 B. Invert and Rim Elevations

  1.  The maximum separation of invert in to invert out within a manhole is 0.50-
feet. 

 

 2.  Rim elevations along outfalls are to be a minimum of 3-feet above existing 
ground elevation.  Depending upon the height, the City of Durham 
Engineering Division may require flat manholes, exterior steps and safety 
bars on top of manhole. 

 
 3.  In flood plain areas, the 100-year flood elevation shall be noted on the 

drawings and the rim elevations are to be set at 2-feet above the 100-year 
flood elevation. 

  4.  Along outfalls, sealed top manholes with vents may be utilized but only 
with the approval of the Engineering Division. 

 C. Drop Connections  

 
 1.  Drops connections shall be outside drops (City of Durham Standards) 

unless approved by the City of Durham Engineering Division.  The entire 
drop and upstream pipe shall be ductile iron. 

 
 2.  Drop connections are required when the difference between invert in and 

invert out is greater than 0.5-feet (refer to Engineering Water and Sanitary 
Sewer specifications). 

 

 3.  The minimum difference between the upper and lower inverts of the drop is 
2-feet for 8-inch diameter sanitary sewers.  Lines larger than 8-inch may 
require more height.  The drop connections should be labeled on profile 
view. 
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 D. Manhole Diameter 

 

 1.  Sanitary sewer mains from 8-inches up to but not including 18-inches in 
diameter require manholes to be 4-feet in diameter.  Sanitary sewer mains 
that are 18-inches in diameter and greater will require a manhole diameter 
determined by the Engineering Division. 

  2.  When the depth of the manhole exceeds 20-feet (measured from the rim to 
invert of the manhole) the manhole shall be a minimum 5-foot diameter. 

  3.  Larger diameter manholes, when necessary, may be required by the 
Engineering Division. 

 

 4. Depending on the number of lines entering the manhole and the angle of the 
lines entering the manhole, a larger diameter may be required by 
Engineering Division. 
 

V. Sewer Taps 
 

 
1.  4-inch lines should tap sewer mains instead of manholes where possible 

(exception would be cul-de-sacs, which must be tapped at the invert of the 
manhole). 

  2.  6-inch taps and larger will require a manhole at the sanitary sewer main. 

  3.  Terminal manholes in cul-de-sacs are limited to a total number of 5, 4-inch 
diameter lateral services. 

 
 4.  New taps into manholes shall be core drilled and installed with a flexible 

rubber boot. 
 

VI. Anchors 
  1.  For sanitary sewer mains less than 20% slope, there are no anchoring 

requirements. 

  2.  For sanitary sewer mains greater than 20% and less than 35% slope, 
anchors will be required a maximum of 36-feet apart. 

  3.  For sanitary sewer main slopes of 35% to 50%, anchors will be necessary at 
a maximum of 24-feet apart. 

 
 4.  For sanitary sewer mains with slopes greater than 50%, anchors will be 

required at a maximum of 16-feet apart. 
 

VII. Creek Crossings (Aerial) 
 

  

Ductile iron lock-joint pipe will be required for all creek/river/aerial 
crossings.  Concrete supports and/or piers may also be required depending 
on the depth and span of the creek/river.  All aerial crossings require the 
pipe or casing pipe to be at least 1-foot above the 10-year flow depth and at 
least above the 25-year flow depth. 
 

VIII. Services 
  Sanitary sewer services shall be installed according to the City of Durham standards 

and specifications.  Standard requirements are: 
  1.  Cleanouts every 75-feet maximum. 

  2.  'Y' Cleanouts shall be installed at the right-of-way line or at the sewer 
easement line.  Use of combinations are not permitted. 

  3.  Whenever possible, laterals shall be perpendicular from the sanitary sewer 
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main to the clean out at the right-of-way or the sanitary sewer easement. 

  4.  When cleanouts are necessary in traffic areas, they shall be built according 
to the City of Durham details. 

 
 5.  Cleanouts that are not traffic bearing are to be flush with the ground with an 

18-inch by 18-inch by 4-inch concrete (3000-pounds per square inch (psi) 
min.) protective collar. 

  6.  Cleanouts are to be installed according to the City of Durham details. 
  7.  Laterals to be installed at the following minimum grade: 
   Lateral Size Minimum Grade 
   a)  4-inch diameter 2% 
   b)  6-inch diameter 1% 

  8. Pool drain shall be tied into sanitary sewer.  Discharge into pool drain must 
be by pumping, not gravity. 

 

 9. Carwash drain shall be tied into sanitary sewer.  The drain shall be placed 
such that it will not collect rainwater and should be located under a roof, 
with the area beyond the roof sloping away from the drain.  The drain line 
shall contain a grit separator and oil/water separator. 

 

 10. Dumpster pads for food service establishments and all establishments 
utilizing a compactor shall have a drain connected to the sanitary sewer.  
The areas beyond the dumpster/trash compactor pad shall be sloped to drain 
away from inlet. 

  11. All force mains that are covered under the plumbing code shall discharge 
by gravity into public lines starting at the right-of-way line. 

 
 12. Sanitary sewer connections to stubbed out services shall not be made until 

As-built drawings are approved. 
 

IX. Force Mains 
 A. General 

 

 1.  All public force mains shall be ductile iron and be sized a minimum of 2-
inch diameter with a minimum design velocity of 2.5-feet per second (fps) 
but not greater than 10-feet per second.  Plan and profile drawings are 
required.  See the Section 2.1, Construction Plan Approval Process. 

 

 2.  For private force mains, the Engineer shall submit designs to City of 
Durham Engineering Division (see Section 2.1, Construction Plan Approval 
Process) and shall also conform to requirements of the State of North 
Carolina.  The private force main shall connect to a standard gravity service 
cleanout at the right-of-way or easement line. 

 

 3. All ductile iron pipe used for force mains shall be lined with Protecto 401, 
or equivalent (approval by Engineering Division required), to reduce 
corrosive action.  This is only required where the water column separates 
from the pipe and creates an air pocket (at high points with air release 
valves). 
 

X. Pump Stations 
 A. General 

  1.  For projects involving a sanitary sewer pump station, the applicant shall 
contact the City Engineering Division prior to submittal of site plan or 
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construction plans.  This is to determine if the station is required or if there 
is a gravity option, whether or not the station will be public or private and 
to determine the designs that apply.  The Water Management Department 
shall decide on types of equipment, station layout and pump operation 
characteristics. 

 B. Surface Pump station Design Checklist (Public)

  1.  Verbatum Modular Series SFP monitoring system (additional monitoring 
may be required). 

  2.  Telephone line for telemetry required. 
  3.  Extra contacts on starters (all pumps) with fax telemetry. 
  4.  High level float switch for telemetry high level alarm (normally open). 
  5.  Low level float switch for telemetry low level alarm (normally closed). 
  6.  8-foot high fence (including 3 strands of barbed wire). 
  7.  12-foot double gate w/fencing. 
  8.  All weather drive w/turnaround outside gate. 
  9.  Generator required. 
  10.  Safety transfer switch for generator connection. 
  11.  Bar screens if required (must have mechanical cleaning system). 
  12.  Water service for wash down where water is available. 
  13.  Backflow preventer and meter box connections for water service. 

  14.  High alarm light/horn w/optional silencer button for horn (only if ADS 
system not supplied). 

  15.  Spare parts (seals, gaskets, filters, etc.). 
  16.  Overhead power feed is not to pass over station or drive. 
  17.  Electrical service to be located inside fence. 
  18.  Adequate facilities for motor and pump removal. 
  19.  Photohelic gauge (if bubbler system is used) series 3000 Dwyer. 
  20.  Gravel surface to extend 6-inches beyond the fence. 
  21.  Outside pole light (wired through station breaker). 
  22.  Pressure gauges, cocks and valves. 
  23.  Hand rail grips for climbing down manholes or wet well. 
  24.  Run time meters. 
  25.  Control power transformer. 

  26.  3 sets of operation, maintenance, parts and electrical manuals/schematics 
for transformer. 

  27.  No shared access drives. 
  28.  Posts and chains at some drive entrances (located 30-feet from entrance). 
  29.  Heater. 
  30.  Blower and lights w/manual, and automatic operation with a timer switch. 
  31.  Station must have clearance for drainage. 

  32.  Station must have adequate working room to work on motors, pumps, 
valves, etc. without mechanically disassembling the housing cover. 

 C. Below Ground Pump Station Design Checklist (Public)
  1.  Sump Pump (that is in the lowest spot on floor). 
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  2.  Dehumidifier. 

  3.  Verbatum Modular Series SFP monitoring system (additional monitoring 
may be required). 

  4.  Telephone line for telemetry required. 
  5.  Extra Contacts on starters (all pumps) for telemetry. 
  6.  High level float switch for telemetry high level alarm (normally open). 
  7.  Low level float switch for telemetry low level alarm (normally closed). 
  8.  8-foot high fence (including 3 strands of barbed wire). 
  9.  12-foot double gate w/fencing. 
  10.  All weather drive w/turnaround outside gate. 
  11.  Generator required. 
  12.  Safety transfer switch for generator connection. 
  13.  Bar screens if required (must have mechanical cleaning system). 
  14.  Water service for wash down where water is available. 
  15.  Backflow preventer and meter for connections for water service. 

  16.  High alarm light/horn w/optional silencer button for horn (only if ADS 
System not required). 

  17.  Spare Parts (seals touch-up paint, gaskets, filters, etc.). 
  18.  Overhead power feed is not to pass over station or drive. 
  19.  Electrical service to be located inside fence. 
  20.  Adequate facilities for motor and pump removal. 
  21.  Photohelic gauge (if bubbler system used) Series 3000 Dwyer. 
  22.  Gravel surface to extend 6-inches outside fence. 
  23.  Outside Pole Light (wired through station breaker). 
  24.  Pressure gauges, cocks and valves. 
  25.  Hand rail grips for climbing down manholes or wet well. 
  26.  Run time meters. 
  27.  Sacrificial anodes. 
  28.  Control Power transformer. 
  29.  3 sets of operation, maintenance, parts and electrical manual/schematics. 
  30.  NO shared access drives. 
  31.  Post and chains at some drive entrances (located 30-feet from entrance). 

  32.  Blower/Light switch which comes on automatically when entering station 
and with manual switch. 

  33.  Timer for Blower when no one is in station. 
 

XI. Sanitary Sewer Abandonment 
 A. Sanitary Sewer Main and Manholes

 

 1.  Abandonment of manholes shall consist of removal of manhole structures 
to 3-feet below finished grade, filling the manhole with concrete to an 
elevation of 1-foot above the crown of the pipe and filling the remaining 
portion with stone.  The area of this removal shall be backfilled with clay 
and compacted well. 
When sanitary sewer mains are abandoned, 5-lineal feet of sanitary sewer 
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nearest the sanitary sewer to remain live shall be filled with concrete. 
 B. Services 

  1.  Abandonment of sanitary sewer service lines shall consist of plugging the 
lateral at the right-of-way line. 

 

This Page is Intentionally Left Blank
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SECTION 8.0 
 

STORMWATER DESIGN CRITERIA 
 
This section is intended to provide design criteria for stormwater design of stormwater best management 
practice(s) (BMP(s)), open channels, culverts and pipes.  All designs should be submitted as per Section 2.1, 
Construction Plan Approval Process and per the design summaries found in Section 8.4, Stormwater BMP 
Design Summaries. 
 
I.  General 

 

Grading permits covering sedimentation and erosion control measures shall be obtained from the Durham 
County Soil and Erosion Control Office before construction can commence.  Contact the Durham County 
Soil and Erosion Control Office at (919) 560-0736. 
 

II. Runoff Calculations 

 

Runoff calculations shall be provided for all proposed storm drainage structures including, but not limited to 
culverts, storm drain systems, inlets, ditches, open channels, BMPs, outlet protection, etc. and shall be sealed 
and signed by a registered Professional Engineer.  Runoff calculations shall be provided in an 8.5-inch by 
11-inch format (refer to checklists found in Section 1.2, Stormwater Services Rezoning, Site Plan and Final 
Plat Submittal Checklist, and Section 2.2, Construction Plan Submittal Requirements) with the exception of 
the drainage area maps and shall include: 
 

 A.  Drainage area maps to scale.  Scale shall be no smaller than 1-inch = 100-feet. 
 

 

B.  Mapping provided shall delineate the site area and the watershed area for proposed improvement.  Copies 
of topographic mapping are available from the City of Durham GIS Division (919-560-4122).  A USGS map 
may be used only if that is the best available information.  The map scale, north arrow, analysis point(s), 
times of concentration flow paths and the drainage area for each sub-basin shall be shown.  The various 
segments (sheet/overland, shallow concentrated and ditch/open channel/pipe flow) are to be labeled on the 
drainage area maps.  Separate pre- and post-development maps are required for a Stormwater Impact 
Analysis (SIA). 
 

 
C.  Copy of Durham County Soil Survey, including map reference, with the site highlighted shall be 
provided.  List all of the soils on the site and their corresponding Hydrologic Soil Group (HSG, see Table 1).
 

 

D.  Runoff Coefficient Calculations (C/CN).  It shall be shown in the calculations how the composite runoff 
coefficient was determined.  Simply providing a composite runoff coefficient with no supporting 
documentation is not acceptable.  The pre-development hydrologic condition for an undeveloped site is to be 
assumed in “good” hydrologic condition unless additional material is submitted supporting a different 
hydrologic condition. 
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Table 1 
Hydrologic Soil Group for Soils in Durham County 

 
Soil Abbreviation Soil Type Hydrologic Soil Group 

AiA Altavista C 
AiB Altavista C 
ApB Appling B 
ApC Appling B 
Cc Cartecay C 

CfB Cecil B 
CfC Cecil B 
CfE Cecil B 
Ch Chewacla C 
Cp Congaree B 
CrB Creedmoor C 
CrC Creedmoor C 
DaB Davidson B 
DaC Davidson B 
GeB Georgeville B 
GeC Georgeville B 
GeD Georgeville B 
GiE Goldston C 
GiF Goldston C 
GrB Granville B 
GrC Granville B 
Gu Gullied Land D 

HeB Helena C 
HeC Helena C 
HrB Herndon B 
HrC Herndon B 
HsC Herndon B 
IrB Iredell D 
IrC Iredell D 
IuB Iredell D 
IuC Iredell D 
LgB Lignum C 
MfB Mayodan B 
MfC Mayodan B 
MfD Mayodan B 
MfE Mayodan B 
MrC Mayodan B 
MrD Mayodan B 
MuB Mecklenburg C 
MuC Mecklenburg C 
NaD Nason C 
NaE Nason C 
NoD Nason C 
PfC Pinkston B 
PfE Pinkston B 
Ro Roanoke D 
TaE Tatum C 
Ur Urban Land D 
Wh Wahee D 

WmD Wedowee B 
WmE Wedowee B 
Wn Wehadkee D 

WsB White Store D 
WsC White Store D 
WsE White Store D 
WwC White Store D 
WwE White Store D 
WvC2 White Store D 
WvE2 White Store D 
WxE Wilkes C 
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            1.  Rational Formula 
               a. Refer to the following acceptable Rational Formula C values in Table 2 (Highway Drainage 
Manual, Maryland State Highway Administration, 1981 and Stormwater Design Manual, City of Raleigh, 
NC, 2002) that are based upon the HSG.  There are no HSG A soils within Durham County.  Refer to Table 1 
for the appropriate HSG for the soil types within Durham County. 
               b. The C values in Table 2 are only acceptable for storm events less than or equal to the 10-year 
storm event.  To correct for storm events greater than the 10-year storm event, a correction factor (multiplier) 
is provided in Table 3 (Municipal Storm Water Management, Debo and Reese, 1995).  C value will never be 
greater than 1.0. 

 

 
Table 2 

Rational Formula C Values for Storm Events Less Than or Equal to the 10-year Storm Event 
 

               c. The Residential, Commercial and Industrial C-values can only be used for estimating the flow 
rates for offsite areas.  For the specific project site C value, a composite C value must be developed. 

Land Use Hydrologic Condition HSG B* HSG C* HSG D* 
 

Pasture/Range 
 

Poor 
 

0.33 
 

0.38 
 

0.41 
 Fair 0.25 0.33 0.37 
 Good 0.20 0.29 0.34 
 

Meadow 
 

 
 

0.14 
 

 
0.17 

 

 
0.20 

 
Wooded Poor 0.17 0.22 0.26 

 Fair 0.15 0.19 0.23 
 Good 0.13 0.17 0.20 
 

Open Space and Lawns 
 

 
 

0.25 
 

 
0.30 

 

 
0.35 

 
 

Paved areas, gravel and other impervious 
areas 

 

 
 

0.95 
 

 
0.95 

 

 
0.95 

 

 Zoning    

Residential Single Family** 

RU-5(2) (3,000 ft2 lots) 0.63 0.65 0.67 
RU-5 (5,000 ft2 lots) 0.51 0.54 0.57 
RS-8 (8,000 ft2 lots) 0.47 0.51 0.54 

RS-10 (10,000 ft2 lots) 0.46 0.50 0.53 
RS-15 (15,000 ft2 lots) 0.41 0.45 0.48 
RS-20 (20,000 ft2 lots) 0.34 0.39 0.43 

RR (30,000 ft2 lots) 0.30 0.33 0.35 

 
Residential Multi Family** 

Zoning    
RS-M (8 units/acre max) 0.60 0.65 0.70 
RS-M (12 units/acre max) 0.65 0.70 0.75 
RS-M (16 units/acre max) 0.70 0.75 0.80 
RU-M (20 units/acre max) 0.75 0.80 0.85 

RC 0.75 0.80 0.85 
 

Commercial, Retail, Office, Mixed Use and 
Institutional** 

  
0.80 

 
0.85 

 
0.90 

 
Industrial**   

0.80 
 

0.85 
 

0.90 
 

* HSG refers to the Hydrologic Soil Group 
** These C-values can be used only to develop flow rates for un-developed off-site areas to predict flows for culvert or bypass storm conveyance sizing. 
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Table 3 
Frequency Correction Factors for Rational Formula C-Values 

 
Recurrence Interval (years) Cf

25 1.1 
50 1.2 
100 1.25 

 
                d. The Rational Formula cannot be used for areas more than 50 acres. In such instances, or when 

the limitations of the Rational Formula have been exceeded, please refer to the United States Department 
of Agriculture (USDA) Natural Resources Conservation Service (NRCS) method below. 
               e.  To determine the intensity for the Rational Formula, the following equation can be used, refer 
to Table 4 for the values of g and h for different return periods: 
 
                                                                            I = g/(h+TC) 
                                                                 

I = Intensity in inches per hour 
TC = Time of Concentration in minutes (Refer to 2. b. below to determine TC) 

 
Table 4 

Variables for Intensity Equation 
 

Return Period G H 
2 132 18 
5 169 21 
10 195 22 
25 232 23 
50 261 24 
100 290 25 

 

 

            2.  USDA NRCS Hydrologic Urban Hydrology for Small Watersheds (Formerly the SCS 
Method) 
               a. For determining the curve number values, refer to the NRCS TR-55 manual recommendations, 
which can be found at http://www.wcc.nrcs.usda.gov/hydro/hydro-tools-models-tr55.html. 
 

 

               b. Pre- and post-developed time of concentration flow paths shall be delineated on drainage maps 
and shall be representative of the project site.  The TR-55 segmented approach shall be used for computing 
times of concentration for both the pre-development and post-development condition.  Assuming a time of 
concentration is not acceptable.  Maps and calculations are to be submitted with all plans with a NCPE seal 
and signature.  Drainage area maps shall be updated to reflect relevant existing conditions and development.  
The post-development sheet flow length shall be no more than 50-feet unless it can be shown that the sheet 
flow depth is 0.10-feet or less.  Refer to Table 5 below for the appropriate Manning’s n values as defined in 
the NRCS TR-55 manual for sheet flow.  The remainder of the flow path shall be shallow concentrated or 
channel flow as appropriate.  For discussions concerning the time of concentration flow path, the TR-55 
manual can be downloaded at http://www.wcc.nrcs.usda.gov/hydro/hydro-tools-models-tr55.html. 
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               c.  The following rainfall amounts, provided by NOAA, shall be used in Durham: 
• 1-year, 24-hour rainfall amount:      3.0-inches 
• 2-year, 24-hour rainfall amount:      3.5-inches 
• 5-year, 24-hour rainfall amount:      4.4-inches 
• 10-year, 24-hour rainfall amount:    5.1-inches 
• 25-year, 24-hour rainfall amount:    6.0-inches 
• 50-year, 24-hour rainfall amount:    6.7-inches 
• 100-year, 24-hour rainfall amount:  7.4-inches 

 
Table 5 

Manning’s n Values for Sheet Flow (Flow Depths of < 0.10-Feet) 
 

Surface Description Manning’s n Values 
Smooth Surfaces (concrete, asphalt, gravel or bare 

soil) 
0.011 

Short Grass 0.15 
Dense Grass 0.24 

Woods, light underbrush 0.40 
Woods, dense underbrush 0.80 

 
 
III. 
  

Stormwater Layout 
 

 A. Design 
    

  

1.Stormwater conveyance systems (storm drain systems, culverts and open channels) shall be 
sized based upon either the 10-year storm event or 25-year storm event depending upon 
drainage area, see Table 6 for the requirements. 
 
The hydraulic grade line (HGL) shall not exceed the top of structures or gutter elevations as 
appropriate for the 25-year storm event for any storm drain system.  Include the 25-year HGL 
calculations with storm drain sizing calculations. 
 
HGL calculations shall take into account all head losses, friction factors and bypass flows.  The 
downstream hydraulic gradient at the outlet end of the storm drain system shall begin at a 
“known” water surface elevation (as computed from backwater calculations starting at a 
downstream channel cross-section where the channel constricts) or shall begin at the 
downstream crown of the outlet of the storm drain system, whichever is greater. 
 
In instances where the City decides to allow the 10-year HGL to exceed the crown of the pipe, 
all out of compliant pipe segments from one structure to another structure shall be constructed 
with water tight joints rated to 10-psi.  In addition, the pipe shall be manufactured without lift-
holes if applicable. 
 
Inlet control calculations for culvert designs must be provided showing HW/D less than or equal 
to one for culverts for the design event as indicated in Table 6 or off-site improvements may be 
required. 
 
Outlet control calculations for culvert designs must also be provided for culverts.  The 
downstream hydraulic gradient at the outlet end of the culvert shall begin at a “known” water 
surface elevation (as computed from backwater calculations starting at a downstream channel 
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cross-section where the channel constricts) or shall begin at the downstream crown of the 
culvert, whichever is greater.  These calculations must show that the HW/D is less than or equal 
to one for the design event. 
 
For all non-local streets, all culverts and through drainage storm systems shall be designed to 
pass the 50-year storm without encroaching upon the roadway pavement.  For all local streets, 
all culverts shall be designed to pass the 25-year storm without encroaching upon the roadway 
pavement.  No building or habitable structure, either proposed or existing, shall be designed to 
be flooded or have water impounded against it during the 100-year event. 
 
Open channel conveyance systems shall be sized with a minimum of the 10-year storm event or 
25-year event as shown in Table 6 with the design storm contained within the channel banks 
with non-erosive velocities or suitable channel lining. 
 
Overland relief shall be provided for all stormwater pipe systems, inlets, and culverts such that 
no building or habitable structure will be flooded or have water impounded against it during the 
100-year storm event.  100-year storm ponding elevations, areas and overland relief zones shall 
be shown and labeled on the Construction Drawings.  A separate grading and drainage plan 
sheet shall be dedicated to delineating these zones. 
  
New development shall not create new (e.g., expanded) 100-year floodplains on previously 
developed or improved property or on property proposed to be improved.  This requirement 
applies to floodplains not currently regulated by FEMA.  Improvements do not include BMP 
facilities, drainage structures, roads, tree save areas, or open space areas.  For questions 
concerning how this requirement is to be applied on a particular project, please contact the 
Stormwater Services Division at 919/560-4326. 
 

 
Table 6 

Design Criteria for Installation of New Stormwater Conveyance Systems 
 

Culverts Design Storm Design Criteria 
Drainage Basins less than 100 acres 10-year HW/D must be less than or equal to 1 for both 

inlet and outlet control conditions. 
   

Drainage Basins greater than or equal 
to 100 acres 

25-year HW/D must be less than or equal to 1 for both 
inlet and outlet control conditions. 

   
Storm Drain Systems Design Storm Design Criteria 

Drainage Basins less than 100 acres 10-year HGL for the entire system is to be below crown 
of all pipes 

   
Drainage Basins greater than or equal 

to 100 acres 
25-year HGL for the entire system is to be below crown 

of all pipes 
   

Open Channels Design Storm Design Criteria 
Drainage Basins less than 100 acres 10-year 10-year storm event must be contained within 

channel banks with non-erosive velocities or 
suitable channel lining. 

   
Drainage Basins greater than or equal 25-year 25-year storm event must be contained within 
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to 100 acres channel banks with non-erosive velocities or 
suitable channel lining. 

 
 
 

  

       2. The minimum pipe diameter shall be 15-inches.  Pipe systems and culverts shall be at a one 
percent (1%) minimum slope.  Slopes less than one percent (1%) may be accepted with the 
Stormwater Services Division’s approval. 
 

  

       3. Acceptable Pipe Materials – Inside and Outside of Right-of-Way (ROW) 
  a.  Reinforced Concrete Pipe, conforming to ASTM C76 (minimum Class III) 
  b. High Density Polyethylene (HDPE) pipe, conforming to AASHTO M294, Type S pipe 
with silt tight joints or better.  Minimum diameter of 15-inches to a maximum diameter of 
60-inches.  HDPE pipe may be used in temporary sediment basins, but shall not be used for 
risers or spillway structures in BMPs. 
  c. Structural Plate Pipe (including bottomless culverts) with full bituminous coating inside 
and out and a paved invert, conforming to AASHTO Section 12. 
  d. Structural Plate Aluminum Pipe (including bottomless culverts), conforming to 
AASHTO Section 12. 
  e. Corrugated Metal Pipe (including bottomless culverts) with full bituminous coating 
inside and out and a paved invert, conforming to AASHTO Section 12. 
  f. Corrugated Aluminum Pipe (including bottomless culverts), conforming to AASHTO 
Section 12.  Aluminized pipe is not acceptable. 
  g. Corrugated Steel, Aluminum Coated, Type 2 Pipe conforming to AASHTO M274 with 
silt tight joints or better.  Allowable soil and water pH range 6.0 - 8.0 shall apply.  The 
maximum allowable flow velocity shall be 5-fps.  Resistivity shall be greater than 1500-
ohm-cm.  Soil shall be tested for pH value and Resistivity every 200-feet.  A minimum of 2 
test locations per pipe run will be required. 
  h. Ductile Iron Pipe – cement lined. 
   
For new construction:  All pipes shall be installed per Section 300, “Pipe Installation”, of 
the North Carolina Department of Transportation (NCDOT) Standard Specifications for 
Roads and Structures, January 2002 edition unless stated otherwise in the City’s Standards.  
Backfill material used to install pipe within the street right-of-way shall be Select Material, 
Class I-VI, as defined by Section 1016-3 of the NCDOT Standard Specifications for Roads 
and Structures, January 2002 edition.  Upon submittal of written certification of material 
suitability by a licensed geotechnical engineer, NCDOT Class I material may be used.  All 
backfill material shall be approved by the City inspector prior to placement of material 
within the street right-of-way. 
 
For repairs and utility cuts:  Backfill requirements for utility (i.e., storm sewer, etc.) cuts 
within the right-of-way shall be bed with a minimum 4-inch of 57 stone, vibrated into place 
to 6-inches over the top of the pipe and backfilled to the bottom of the base course or 
within 12-inches of finish grade with excavatable flowable fill meeting the requirements of 
Section 340-2 of the NCDOT Standard Specifications for Roads and Structures, January 
2002 edition.  Trench width where flowable fill and stone are used for backfill shall be 1.25 
X O.D. + 12-inches.  Rigid pipe (concrete, ductile iron) installations may utilize flowable 
fill from the bedding to the bottom of the base course or within 12-inches of finished grade.
 

         4. An overall drainage and grading plan shall be provided showing existing and proposed 
contours.  All proposed and existing contours shall be labeled. 
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       5. Adequate drainage controls shall be provided at all street intersections, usually upstream of 
the intersection.  Gutter spread calculations shall be provided on all public improvements, 
private streets and as required by the City of Durham. Gutter spread is not to exceed ½ a 
travel lane for the 2-year storm event.  Bypass shall be limited to less than 0.10-cubic feet 
per second (cfs) into an intersection for the 2-year storm event.   Gutter spread Calculations 
shall include the following information: 

1) All flow rates shall be provided in cfs to the nearest hundredth of a cfs. 
2) All bypasses shall be noted.  This note shall include the inlet that it will be directed 

to. 
3) All bypass flows shall be accounted for in gutter spread calculations. 
4) Half of a travel lane is calculated as half of the pavement section plus the width of 

the gutter (see Table 7 below).  Gutter spread calculations for parallel parking are 
identical to the standard street section before parking was added. 

5) Cul-de-sacs shall have a maximum spread of ½ the travel lane of the road stem of 
the cul-de-sac. 

6) All gutter spread calculations shall be referenced by methodology and/or equations.
7) Curb inlets are not allowed within the radii of driveways or street intersections. 
8) For sump conditions, use a 50% clogging factor to determine the inlet capacity. 
9) Provide a table of checks for spread calculations and bypass as shown below in 

Table 8. 
 

Table 7 
Allowable Gutter Spread for Typical Back-Back Widths 

 
B-B Width (feet) 

(24-inch Curb and 
Gutter) 

Allowable Gutter 
Spread (feet) 

B-B Width (feet) 
(30-inch Curb and 

Gutter) 

Allowable Gutter 
Spread (feet) 

22 6.0 23 6.5 
24 6.5 25 7.0 
26 7.0 27 7.5 
32 8.5 33 9.0 

 
Table 8 

Example Table of Checks for Spread Calculations and Bypass 
 

Inlet # Bypass 
Inlet 

Spread 
(feet) 

Allowable Gutter Spread 
(feet) 

Check Bypass (cfs) 

CB1 CB2 5.5 6.0 Pass  
CB2 CB3 6.1 6.0 Fail  

 

  

  6.Storm drain outfalls shall be piped a minimum of 20-feet beyond the rear of any existing or proposed 
buildings and released to the natural drainage ditch or stream.  It may be necessary to cross intervening 
property and obtain private drainage easements to ensure discharge into natural watercourse.  All costs 
shall be borne by the developer.  Receiving water courses shall be evaluated for adequacy (refer to 
Section 8.1 10% Stormwater Rule). 
 

  

  7.Concrete end-sections or concrete headwalls and endwalls shall be required at the beginning and end of 
all storm drain pipes.  Storm drain pipes with a 36-inch diameter or greater will require headwalls and 
endwalls.  If HW/D is > 0.90 for any pipe with less than a 36-inch diameter, a headwall and endwall are 
required.  An endwall is required if there is a tailwater condition at the pipe outlet such that the crown is 
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submerged.  A headwall shall be provided at the upstream end of a pond spillway pipe unless a riser is 
proposed and an endwall shall be provided at the outlet of a pond spillway pipe unless a closed system 
outfall is proposed.  Pond inlet pipes with diameters greater than or equal to 36-inch shall have concrete 
endwalls.  Pond inlet pipes with diameters less than 36-inch shall have concrete endwalls or concrete 
flared end-sections.  Whenever a flared end-section is proposed, a concrete curtain wall shall be provided 
to mitigate undermining influences.  The curtain wall shall extend for the entire width of the flared end-
section opening and shall extend to a depth below the bottom of adjacent riprap.  Riprap or an approved 
alternative (permanent synthetic liners, stilling basins, level spreaders, etc) dissipation methods will be 
required as necessary. 
 
HDPE flared-end-sections are not allowed. 
 

    8.Storm drain pipes are to extend to the right-of-way or beyond improvements as indicated in 6. above. 
 

  

  9.Storm drainage pipe and structure information table shall be listed on each sheet of construction plans 
and profile drawings.  This information shall include pipe diameter, material, grade, inlet and outlet 
inverts, structure type, drainage area and flow into the pipe structure.  This information should be written 
in a table format with corresponding pipe or structure numbers shown in plan view. 
 

  

10.When drainage ditches cross sanitary sewer easements, storm drain pipes are to be installed.  The pipes 
are to be sized to accommodate the 2-year storm event flow of the ditch.  See the requirements under 1. 
above.  The pipe shall extend the entire width of the easement. 
 

  11.Provide riprap or approved alternative outlet protection calculations for all storm drain outlets. 
 

  
12.Provide open channel design calculations for all channelized storm drain flow; see requirements under 1. 

above. 
 

  

13.All through drainage conveyance facilities shall be placed in a storm drainage easement.  Through 
drainage shall be defined as the artificial collection and conveyance of drainage from one property 
(including the public right-of-way) through another property. 
 
A yard swale will be considered a through drainage channel if and when it drains two or more upstream 
properties or conveys a 10-year storm event peak flow rate of 2-cfs or greater.  When the above occurs, a 
storm drainage easement shall be provided. 
 

  

14.Stormwater easements for pipes are to be calculated as follows:  Width of storm drain easement equals 
14-feet plus the outer diameter plus 2-feet for every 1-foot of vertical depth greater than 5-feet.  The 
depth shall be measured from the top of the ground to the invert of the pipe.  Structural encroachments 
into easements shall not be allowed.  All storm drain lines and easements are to be located in open space 
as much as possible.  Storm drain easements are not to be combined with other utility easements but can 
overlap with other utility easements.  When overlapping easements are proposed, the physical utility in 
one easement shall not be permitted to encroach the easement of another utility.  
 

  

15.Minimum building setback on all storm sewer easements shall be 2-feet. 
 
Excessively deep storm sewers shall have an additional building setback from the easement.  Storm 
sewers that are between 10-feet and 15-feet measured from the ground surface to the pipe invert shall 
have an additional building setback from the easement of 5-feet. 
 
Storm sewers deeper than 15-feet shall have a 10-foot building setback. 
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In no instance shall the load plane of a building or structure come within 5-feet of the outside edge of a 
storm pipe. 
 
 

  

16.Stormwater easements for channels are to be calculated as follows:  Easement width equals the channel 
width measured from the top of bank, plus 7-feet from the top of bank on each side of the channel.  
Structural encroachments into easements shall not be allowed. 
 

  17.All stormwater easements shall be drivable: Max longitudinal slope = 5:1 (H:V); Max cross slope = 10:1 
(H:V). 

    

 B. Stormwater Quality/Quantity Best Management Practices (BMPs) 
 

  

1. Specific locations determined by the Public Works Department within a site deemed to be pollution hot 
spot sources will require discharge to the sanitary sewer system or adequate treatment.  These locations 
include, but are not limited to, restaurants, fast food restaurants, any other food industry that generates 
food waste, automobile repair or service businesses, commercial laundry facilities such as dry cleaners 
and laundromats, commercial car wash businesses, etc. 
 

  

2. At a minimum, Stormwater BMPs shall be designed in accordance with the Stormwater Best 
Management Practices Manual, N.C. Department of Environment and Natural Resources, April 1999 or 
latest revision and the design criteria provided in Section 8.3, Stormwater Control Facilities (BMPs), and 
design summaries provided in Section 8.4, Stormwater BMP Design Summaries.  Provide a design 
summary form with design calculations for the BMPs (wet detention ponds, constructed wetlands, sand 
filters, underground detention structures, bio-retention areas, and dry detention ponds) with all 
construction drawing submittals.  If a design summary does not exist for the BMP then a summary of 
design standards and references must be submitted.  Coordination with the Stormwater Services Division 
is required for BMPs not covered by the design summaries or other BMP manuals. 
 

  3. Stormwater BMPs must be located on common open space in a single/multi-family project. 
 

  
C. Construction 

 

  
1. If RCP is used at a stream, then an 8-foot section must be used at the lower end (nearest the stream) 

because of possible undermining. 
 

  

2. Storm drain pipes or drainage ways shall have a minimum 12-inches of cover.  Inside the right-of-way, 
storm drain pipe shall have a minimum of 18-inches of cover from the top of the pipe to the finished 
grade; storm drain pipe of 60-inches in diameter or larger shall have a minimum of 24-inches of cover.  
When pipe is exposed to construction loads or other loads in excess of AASHTO H-20, an additional 12-
inches of cover shall be provided.  Pipe diameters 30-inch and larger shall be deep enough to 
accommodate drainage structures. 
 

  
3. Storm drain pipes or drainage ways shall have at least a one-foot vertical distance from all water and 

sanitary lines. 
 

  
4. Street catch basins shall be City standard catch basin type II or NCDOT 840.01 where applicable.  Pre-

cast structures may be allowed, requiring inverts to be factory cut. 
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5. Yard inlet catch basins shall be Type A, B, III, IV and V as shown in the City of Durham Street 
Construction Specifications. 
 
 
 

  

6. For public streets crossed with an open-ended 24-inch diameter pipe or larger, a 4-foot high PVC coated 
dark green chain link fence will be required at the right-of-way for a length measured from the culvert to 
the end of the fill section. 
 

  7. Transition between different pipe materials shall be by a structure only, and not by a coupling. 
 

  8. 24-hour notice is required prior to beginning pipe installation. 
 

  9. Prior to burying pipe at a depth greater than 20-feet, City approval must be obtained. 
 

  
10.All storm drain pipes are to be visually inspected by the City of Durham Engineering Inspectors, with an 

option to require the system to be videoed or mandrel tested. 
 

  
D. Floodplain and FEMA Flood Zones 

 

  

1.  All floodplains with cross-sections and FEMA Flood Zones shall be shown on every site plan, 
preliminary plat, construction drawing plan and final plats.  Base flood elevations and floodways shall be 
shown if applicable.  If the floodplain is proposed to be changed, both the existing and proposed floodplain 
shall be shown.  If a CLOMR is required, it must be obtained from FEMA before Construction Drawing 
approval; a LOMR must be obtained prior to the issuance of any certificate of occupancy or certificate of 
compliance on the project. 
 

  2.  Refer to the City of Durham Unified Development Ordinance (UDO) for further information. 
 

  3.  Proposed development or fill in areas currently within the base flood are required to show the lowest 
finished floor elevation (including duct work) and proposed grading. 

 

H-717



This Page is Intentionally Left Blank H-718



SECTION 8.1 
 

APPLICATION OF THE STORMWATER ORDINANCE 
 

Amendment to: 
 
Section 12.8 of the Unified Development Ordinance (UDO) 
Section 8.1 of the Durham Zoning Ordinance 
Section 19-5(n) of the Durham Subdivision Ordinance 
Section 23-145 of the Durham City Code 
 
Adopted by the Durham City Council on April 23, 1997 
Adopted by the Durham Board of County Commissioners on February 9, 1998 
 
Requirement (as written in the ordinance amendment) 
 
Properties and waterways downstream from land development sites may be adversely impacted from increases 
in volume, velocity and peak flow rates.  Any land-disturbing activity which results in an increase of 
impervious area may be required to provide stormwater management facilities or make other improvements to 
the existing drainage system to address water quantity concerns, water quality concerns, or both if the proposed 
development will increase potential flood damages to existing properties or significantly increase pollutant 
levels in downstream receiving waters. 
 
Prior to the approval of any subdivision or site plan or the issuance of a building permit for any structure other 
than a single-family residence, the owner of the property proposed for development shall submit a stormwater 
impact analysis that complies with the requirements of the Stormwater Services Division Manager and which 
determines the impact of the increased stormwater runoff on downstream stormwater facilities and properties 
whenever the peak runoff rate from either the 2-year storm or the 10-year storm increases by more than 10% as 
a result of the proposed development.  The Stormwater Services Division Manager shall determine the need for 
stormwater management facilities to address offsite impacts.  Stormwater management facilities shall be 
designed and maintained in accordance with Section 5.5.7.2 of the Durham Zoning Ordinance and 8.7.2.D of 
the UDO. 
 
Purpose 
 
The purpose of this requirement is to assess potential flooding and water pollution impacts on existing 
downstream areas as a result of new development before the development occurs.  It is applicable to those 
projects requiring zoning approval, subdivision approval or a building permit. 
 
It should be noted that a 10% increase in runoff rates does not automatically mean that a project will be required 
to provide detention or make drainage improvements.  It should also be noted that an increase in runoff rates 
less than 10% does not automatically mean that a project will not be required to provide detention or make 
drainage improvements. 
 
Note:  The Stormwater Services Division Manager shall have the authority to decide when and where it is in the 
best interests of the City to require or not require a stormwater BMP in a proposed development.  In addition to, 
or in-lieu of, on-site management, the Stormwater Services Division Manager may, in some instances, require 
that an existing BMP facility be retrofitted or that downstream improvements be provided to address water 
quantity and/or water quality concerns. 
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Process 
 
This must be performed by a North Carolina Registered Professional Engineer.  The Stormwater Services 
Division’s site plan checklist located in Section 1.2, Stormwater Services Rezoning, Site Plan and Final Plat 
Submittal Checklist Requirements, provides a summary of all required items. 
 
The applicant’s engineer must proceed through the following steps: 
 
1. Use TR-55/TR-20, HEC-HMS, HEC-1 or the Rational Formula (refer to Section 8.0, Stormwater Design 
Criteria) to calculate the pre- and post-development discharges for each point of discharge from the site.  A 
reduction in “overall” site imperviousness does not eliminate the requirement for an impact analysis at “every 
point of discharge.”  It would also include those projects for which a building permit had been issued and was 
still valid.  However, individual single-family residential lots may be exempted.  If runoff leaves the site at 
several points, the engineer must conduct a separate analysis for each point.  In addition, downstream 
confluence points should also be checked. 
 
2.  If the post-development calculations do not show an increase greater than 10% in the pre-development 2- 
and 10-year peak discharges, then no further analysis is needed unless further analysis is deemed necessary by 
the Stormwater Services Division Manager.  If the calculations show an increase greater than 10% in the pre-
development discharges, then an additional downstream analysis is required. 
 
3.  A site to drainage area analysis can be used to show that the site is a small percentage of the total watershed 
area.  Further analysis between the site and the point of analysis of the total watershed area to determine the 
impact of the increase in discharge is required.  See the table below for percentage thresholds for using the site 
to drainage area analysis. 
 
Existing Land Use Proposed Land Use Threshold 

Unimproved 

~85% impervious - 
(ex) 
commercial, 
business 
c=0.75  

If the total site area as a percentage of the total watershed area at the 
analysis point is 2.5% or less, your analysis is complete. 

Unimproved 

~70% impervious - 
(ex) 
townhouses 
c=0.6  

If the total site area as a percentage of the total watershed area at the 
analysis point is 3% or less, your analysis is complete. 

Unimproved 

~35% impervious - 
(ex) 
1/4 acre single 
family homes 
c=0.3  

If the total site area as a percentage of the total watershed area at the 
analysis point is 10% or less, your analysis is complete. 

 
4.  Identify the downstream point at which the increase becomes less than 10%.  Further analysis is required to 
determine the impacts of the increase between the site and the downstream point at which the increase becomes 
less than 10%.  Identify what is located along the drainage corridor (swales, ditches, open channels, culverts, 
pipe systems, etc.).  If there are no negative impacts, the analysis must specifically state and demonstrate that no 
structures (businesses, homes, culverts, streets) will be adversely impacted by the increase in site runoff.  If no 
structures exist between the site and analysis points, state this in the study.  All negative impacts on existing 
improvements (e.g. streets, culverts, etc.) and development (e.g. businesses, homes, lawns, etc) must be 
identified.  All critical sites must be analyzed.  Analyses should include, but not necessarily be limited to, inlet 
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and outlet calculations for culverts and channel capacity calculations for drainage ways and storm drain 
systems. 
 
5.  Photographs must be provided for the representative downstream channel cross-sections and all culvert inlets 
and outlets. 
 
6.  If the downstream system is inadequate, contact the Stormwater Services Division to discuss possible 
improvements and/or detention requirements.  If detention is required, the peak flow must be managed back to 
the pre-development condition. 
 
7.  Phased Developments, Expansion Projects and Re-Development Projects 
 

a. Phased Developments 
 

There are two options for phased projects.  The first option is to have post-development 
calculations, on the first submittal, reflect the complete build-out conditions, thus any 
conveyance, detention or treatment devices would be sized for the ultimate project build-out.  
The second option is to have later improvements and impact studies reflect the site before any 
development has taken place.  The earlier (previous phase) submittal will not be considered as 
“existing” improvements for subsequent submittals. 

 
b. Expansion Projects and Re-Development Projects 

 
If the existing development was built after enactment of the City of Durham 10% Stormwater 
Rule (4/23/97) without 2- and 10-year stormwater controls, then the existing impervious surface 
cannot be used as the pre-development condition.  The existing and proposed impervious surface 
must all be accounted for in the post-development weighted runoff coefficient. 

 
Stormwater Impact Statement Submission Requirements 
 
The following minimum information must be submitted as part of the Stormwater Impact Analysis: 
 
1.  Stormwater Services Site Plan and Preliminary Plat Submittal Checklist found in Section 1.2, Stormwater 
Services Rezoning, Site Plan and Final Plat Submittal Checklist Requirements, and a Stormwater Impact 
Analysis signed and sealed by a registered North Carolina professional engineer. 
 
2.  A narrative report shall be provided as part of the Stormwater Impact Analysis that includes at a minimum 
the following: 

a. an introduction that identifies the project location, including Cape Fear or Neuse River 
Basin, whether or not it is in a Water Supply Watershed (F/J-A, F/J-B, E-A, E-B, M/LR-
A, M/LR-B) and if so which zone, site address, a description of the pre- and post-
development land cover and a general description of the proposed improvements (# of 
lots, parking spaces, buildings and removal of existing impervious surfaces) 

b. description of the methodologies and procedures 
c. calculations with supporting documentation 
d. summary of results including pre- and post- discharges for each drainage area 
e. conclusion detailing the findings of the drainage investigation 

 
3.  A drainage map delineating the site area and the watershed area(s) for pre- and post-development.  The study 
area is to incorporate all downstream tributaries until it is demonstrated that the increased runoff from the 
developed site is no longer increasing the existing flow by more than 10%.  Sub-basins must be delineated for 
each point of discharge for the site.  Copies of topographic mapping (200/400 scale) are available from the 
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Department Public Works, Engineering Division.  A USGS map may be used only if that is the best available 
information.  The map scale, north arrow, analysis point(s) and time of concentration flow paths must be shown. 
 
4.  Times of concentration calculations are to be computed using the TR-55 segmented approach and shall be 
representative of the site.  The various segments (sheet/overland, shallow concentrated and ditch/channel/pipe 
flow) are to be labeled on the drainage area maps.  An “assumed” minimum sheet/overland flow length of 75-
feet in the pre-developed condition will be accepted by the Stormwater Services Division provided that the area 
has not been altered such that overland sheet flow lengths would exceed 75-feet.  This shall apply to flat slopes 
(2% or flatter) with predominantly B soil types.  A maximum of 50-feet is to be used for the post-development 
sheet/overland flow segment unless it can be shown that the depth of sheet flow is 0.10-feet or less.  Show the 
location of channels, ditches, swales, culverts and pipe systems analyzed on the drainage map.  Digital maps are 
available from Technology Solutions at (560-4122). 
 
5.  A site plan or grading plan identifying the pre-development and post-development drainage patterns and 
imperious area coverage. 

 
6.  Calculations for the pre- and post-development discharges for the 2- and 10-year 24-hour storm using TR-
55/20 HEC-1, HEC-HMS or Rational Method.  Complete calculations and all supporting documentation 
(including but not limited to calculation of composite runoff coefficients, time of concentration (pre- and post-), 
ditch/open channel analysis, storm drain analysis, culvert analysis, etc.).  This includes all assumptions used in 
the calculations and necessary channel cross-sections or pipe information used for the downstream analysis.  
Land use information is available from the City/County Planning Department for use in determining runoff 
coefficients and times of concentration.  A table summarizing the pre-development and post-development peak 
rates with no backup information is not acceptable. 
 
Storm Water Impact Analysis submittals that do not meet the above minimum submittal requirements 
will be returned without review. 
 
See Stormwater Services Site Plan and Preliminary Plat Submittal Checklist in Section 1.2, Stormwater 
Services Rezoning, Site Plan and Final Plat Submittal Checklist Requirements, for submittal 
requirements concerning buffers (City and Neuse), floodplain, Neuse Basin (1-year storm controls and 
nitrogen reduction) and Water Supply Watershed requirements.
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SECTION 8.2 
 

NEUSE RIVER BASIN PERFORMANCE STANDARDS 
 
The following information is applicable to new development in the City of Durham portion of the Neuse 
River Basin.  For information concerning Durham County, please contact the Durham County 
Engineering Department at (919) 560-0735. 
 

 
 
Under the Neuse River Basin Nutrient Sensitive Water Management Strategy, the City of Durham is one of 15 
local governments required to develop and implement a stormwater management program to control nitrogen 
from new development.  The effective date for program implementation is March 9, 2001.   
 
For purposes of the Neuse stormwater program, new development is defined as follows:  
 
“New development” means development within the Neuse River Basin for a project requiring site plan 
or subdivision approval or similar approvals by the Durham Planning Department, which, in the case of 
single family detached, duplex, or recreational development will result in land disturbance of greater 
than one acre, or in the case of other residential (including multi-family and townhomes), office, 
institutional, commercial, or industrial development will result in land disturbance of greater than one 
half acre.  New development shall include re-development but shall NOT include agriculture, mining or 
forestry activities. 
 
“Land disturbance” means grubbing, stump removal, removal of topsoil and coarse or fine grading, 
including disturbance to the subgrade. 
 
The stormwater management program must address three elements that affect new development: 
 
1. Limit the nitrogen export from new development to 3.6-pounds per acre per year (lbs/ac/yr) 
2. Control post-development peak flow rate for the 1-year, 24-hour storm 
3. Protect and maintain existing riparian buffer areas 
 
Site Plan and Subdivision Plan Submission Requirements 
 
Applications for new development located in the Neuse River Basin shall include the following with all site 
plans and subdivision plans submitted to the Durham City/County Planning Department: 
 
1.  A plan drawing showing 50-foot wide buffers immediately adjacent to all streams, lakes and water bodies 
that appear on EITHER the USGS 7.5 minute quad maps or the USDA SCS Soil Survey of Durham County. 
 
2.  Documentation from the NC Division of Water Quality approving any activities that impact the Neuse 
buffers. 
 
3.  Peak runoff calculations for the 1-year, 24-hour storm, pre-development and post-development conditions, at 
each drainage outlet. 
 
4.  Nitrogen loading calculations for the pre-development and post-development conditions. 
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5.  Plans and supporting calculations showing how the nitrogen export limits and the peak runoff limits will be 
met.  For any structural BMPs, the calculations shall include sizing and treatment design calculations. 
 
These calculations and BMP design plans shall be submitted to the Durham City/County Planning Department 
with all site plan and subdivision plan applications. 
 
6.  If offset payments will be used to meet the nitrogen loading requirements, the applicant shall furnish proof 
that offset fees have been paid to the North Carolina Ecosystem Enhancement Program before a site plan or 
subdivision plan can be approved. 
 

Development Plan Submission Requirements 
 
Applications for development plan approval must show Neuse riparian buffers on development plan drawings 
and provide a conceptual plan indicating how the development can meet the nitrogen export and the peak flow 
requirements.  If one or more structural controls will be required for either the nitrogen export or peak flow 
requirements, the location(s) of facility(s) shall be shown at each appropriate drainage outlet.  Conceptual plans 
must provide enough detail to show that the plan is likely to work within the constraints of topography and 
space. 
 
Controlling Post-Development Peak Runoff Rate 
 
New development may not increase the post-development peak runoff rate from the 1-year, 24-hour storm at 
each point of discharge over the pre-development peak runoff rate by more than 10%. 
 
Peak runoff calculations shall be made using the Peak Discharge Method as described in USDA Soil 
Conservation Service’s Technical Release Number 55 (TR-55), “Urban Hydrology for Small Watersheds.”  For 
the 1-year, 24-hour storm, the rain depth to be used with this methodology is 3.0-inches.   
 
The Rational Method cannot be used because no rainfall intensity-duration curves are available for the one-year 
storm in this part of the state. 
 
New residential development is exempt from the peak runoff control requirement IF the impervious area does 
not exceed 15% impervious area and swales and other natural stormwater conveyances are used to the 
maximum extent practicable.   
 
This requirement applies in the Neuse River Basin in addition to the City’s existing requirements under the 
Stormwater Controls for Off-site Impacts Ordinance. 
 
Application Guidelines 
 
Peak flow will normally be evaluated at each point of discharge.  Typically, the point of analysis for each 
discharge will be the point at which the flow enters the channel of a stream requiring a Neuse River Stream 
Buffer.  The analysis of flow at this location may, at the discretion of the Stormwater Services Division 
Manager, include the flow in the Neuse River stream itself.  If the stream does not border the site, the point of 
analysis may be taken either at the point the flow leaves the site or the point it enters the Neuse River stream.  
 
Management of peak flow may not be required if the increase is less than 10% for that outlet.  If management is 
provided, however, the peak flow must be managed back to the pre-development condition. 
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Neuse Riparian Buffers 
 

The Neuse River Stream Buffer Rule is separate from the stormwater rule.  However, the 15 local governments 
subject to the Neuse River Basin stormwater rule are required to ensure compliance with the Neuse River 
Stream Buffer regulations.   

 
The buffer rule requires local governments to ensure that 50-foot riparian buffers on both sides of intermittent 
and perennial streams and around lakes, ponds and estuaries are maintained and protected from new 
development regardless of the amount of disturbed area for the project. 
 
In addition to the stream buffer, a 10-foot no build setback measured from the buffer line is also required. 
 
The applicant shall show, on subdivision and site plans of all types, 50-foot wide riparian buffers immediately 
adjacent to all streams, lakes and ponds appearing on either the Durham County Soil Survey maps or the USGS 
7.5 minute quadrangle maps. 
 
For intermittent and perennial streams, the buffer shall begin at the most landward limit of the top of bank and 
extend landward on all sides of the surface water, measured horizontally on a line perpendicular to the surface 
water. 
 
For ponds, lakes, and estuaries, the buffer shall begin at the most landward limit of the normal water level and 
extend landward, measured horizontally on a line perpendicular to the surface water. 
 
The applicant shall demonstrate that the new development does not impact the Neuse River Basin Stream 
Buffer or that the North Carolina Division of Water Quality has approved the activity that impacts the Neuse 
River Basin Stream Buffer. 
 
Applicants for new development approval should note that the Neuse River Basin Stream Buffer requirements 
are separate from the stormwater program requirements and have different rules of applicability.   Please refer 
to the buffer rule itself for information about the requirements to protect and preserve the Neuse River Basin 
riparian buffers. 
 
A Fact Sheet on the buffer rules is appended to this guidance document.  The Neuse River Basin Stream Buffer 
rules can be viewed at the North Carolina Division of Water Quality’s website:  
http://h2o.enr.state.nc.us:80/nps/neuse.htm. 
 
Nitrogen Export 
 
New development is required to limit the amount of nitrogen loading to 70% of the 1995 average non-urban 
nitrogen load.  This is equivalent to 3.6-lbs/ac/yr of nitrogen. 
 
The nitrogen export limit of 3.6-lbs/ac/yr can be met by using one or more of the following strategies:  limit the 
amount of impervious area; treat stormwater runoff to reduce nitrogen; or make payment of offset fees to the 
North Carolina Ecosystem Enhancement Program. 
 

Treatment 
 
Stormwater runoff can be treated to reduce nitrogen using a variety of stormwater Best Management 
Practices (BMPs), including wet detention ponds, sand filters, water quality swales, buffers and constructed 
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wetlands.  Treatment methods may be used in series if greater removal rates are needed.  For BMPs in 
series, total removal efficiency must be determined by serial calculation. 

 
Offset Fees 
 
Under the offset fee option, the applicant makes a one-time payment, as determined by the most recent 
adopted payment calculation published by the North Carolina Department of Enviroment and Natural 
Resources (NCDENR), to the North Carolina Ecosystem Enhancement Program.  Offset fees are allowed 
for certain residential developments when the nitrogen export is between 3.6- and 6.0-lbs/ac/yr.  For other 
developments, offset fees are permitted when the nitrogen export is between 3.6-and 10.0-lbs/ac/yr.  The 
“certain residential developments” referenced above include the following: 

a. Single Family Detached House Construction 
b. Semi-Attached House Construction 
c. Patio House Construction 
d. Zero Lot Line House Construction 
e. Traditional House Construction 
f. Class A and Class B Manufactured House Construction (when the house resides in a 

Manufactured Home Subdivision (e.g. containing residential lots for sale by individual deed)) 
 
If a proposed development would generate more nitrogen, then the stormwater would have to be treated to 
reduce the nitrogen loading to either 6.0-lbs/ac/yr for certain residential developments or 10.0-lbs/ac/yr for 
other development before it would be eligible for the offset payment option. 
 
Applicants must furnish documentation that offset fees have been paid to the North Carolina Ecosystem 
Enhancement Program before site plans and subdivisions will be approved.  During the development review 
process the plan drawing and accompanying design and sizing calculations will be reviewed by Stormwater 
Services.  Once the applicant has addressed all plan review comments, the applicant will be notified that the 
project is conditionally approved subject to receipt of proof that ofset payment has been made.  The 
conditional approval will indicate the amount of the offset payment that must be made. 
 
Checks should be made out to  the “North Carolina Ecosystem Enhancement Program.”  The NC Ecosystem 
Enhancement Program will verify that the amount paid matches the amount specified in the conditional 
approval, and will send a receipt to both the applicant and the City of Durham normally within five working 
days, at which time the site plan drawings can be signed and released. 
 
Check may be sent to NC Ecosystem Enhancement Program, ATTN:  Christopher Mankoff, 1652 Mail 
Service Center, Raleigh, NC 27699-1652.  The street adress and phone number are as follows:  NCEEP, 
Parker-Lincoln Building, 2728 Capital Boulevard, Suite 1H1 103, Raleigh, NC  27604; 919/715-0476. 

 
CALCULATING NITROGEN EXPORT  

 
Note:  Most jurisdictions are using the calculation methods provided in the state’s Model Stormwater Program.  
The City of Durham prepared its own calculation procedure based on monitoring data that has been collected 
under its NPDES stormwater permit.  The North Carolina Environmental Management Commission approved 
this methodology at its Water Quality Committee meeting on February 7, 2001. 
 
The method requires that either the building footprints are shown or that the lot’s maximum impervious area is 
indicated on the final plat drawings.  This method may be used with any type of development.  In rare cases a 
development will take place on agricultural land, which has higher nitrogen loadings than normal managed or 
unmanaged open space land.  In these situations the applicant will need to determine the acreages devoted to 
pasture land and to cropland.  For pasture a loading of 4.4-lbs/ac/yr should be used.  For cropland a loading of 
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13.6-lbs/ac/yr should be used.  Contact Stormwater Services for guidance on calculating nitrogen loading for 
the pre-development condition where the land is currently being used for agricultural purposes. 
 

Method for Quantifying TN Export From 
Residential/Industrial/Commercial Developments 

 
The calculations below shall be performed for both the pre-development and post-development site conditions.   

 
Spreadsheets can be found at: 

 
http://www.durhamnc.gov/departments/works/divisions/stormwater/design_plan_review.asp#useful 

 
Step 1: D etermine area for each type of land use and enter in Column (2). 

Step 2: T otal the areas for each type of land use and enter at the bottom of Column (2) at “Total Area =.” 

Step 3: C alculate the fraction of the total area that is impervious area and enter in space provided Column (1). 

Step 4: Using the impervious surface fraction in step 3 as “I,” calculate (0.43 + 7.7 I) and enter the result in 
ach cell of Column (4). e 

Step 5: F or each row, multiply columns (2), (3) and (4) and enter in Column (5). 

Step 6: S um the rows of column (5) and enter at the bottom as the TN Loading.   

Step 7: Divide the TN Loading calculated in Step 6 by the total area calculated in Step 2 to determine the Unit 
itrogen Loading in lbs/ac/yr. N 
 (1) (2) (3) (4) (5) 

 
Type of Land Cover 

Area 
(acres) 

Land Cover 
Concentration Coefficient

 
(0.43 + 7.7 

I) 

 
Product of Columns (2), (3) 

and (4) 
Impervious surface 
Fraction of total area:  
________ = I 

  
2.60 

 

 
Managed open space  

  
1.36 

  

 
Undisturbed open space  

  
0.95 

  

 
Total Area = 

  
TN Loading (lb/yr) = 

 

 
Unit Nitrogen Loading 

(lbs/ac/yr) = 

 

 
Managed open space includes lawns and landscaped areas. 
Undisturbed open space includes only tree save areas; tree replacement areas are considered managed open 
space. 
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SECTION 8.3 
 

STORMWATER CONTROL FACILITIES (BMPS) 
 
I.  General 
 
These guidelines and standards are intended to provide for the public’s safety and welfare.  BMPs are complex 
structures and must be designed and constructed with the specific site conditions, the characteristics of available 
construction materials, the particular functions of the facility, and the hazards associated with the site in mind.  
No written document can cover all design and construction problems that may be confronted by the design 
engineer.  The general acceptability of the design and the adequacy of the plans and specifications will be 
determined by spot-check on a case-by-case basis.  Ultimately, the responsibility for the proper design of the 
facility and its appurtenant structures shall rest with the design engineer of record and not with the City of 
Durham.  It should be understood that, when approving construction drawings, the City of Durham takes into 
consideration the fact that plans were prepared, sealed, and signed by a Professional Engineer registered to 
practice engineering in the State of North Carolina and that the design engineer of record is wholly responsible 
for the content of the plans.  It should be noted that City "approval" is limited and that any errors or omissions 
contained within an approved set of plans are Not Approved and that the developer and/or his/her representative 
can and may be required to address, resolve, or otherwise correct any deficiencies discovered during the life of a 
particular project.  It should be noted further that, when required, approval of the dam design by the North 
Carolina Dam Safety Office will be required prior to approval by the City of Durham.  In instances where any 
state or federal statute, requirement, or design standard is more or less stringent than that required by the City of 
Durham, the more stringent statute, requirement, or design standard shall apply.  
 
The future operation and maintenance of stormwater management BMP facilities is a primary concern to the 
City of Durham.  Engineers, in the preparation of Construction Drawings, are urged to include facility 
maintenance and operation as a primary design consideration. 
 
A.  Design Documents 
 

1. The design of each stormwater BMP device shall be placed on a plan sheet dedicated solely to 
providing detailed design views of the device.  For review and future archiving purposes, the 
plan view of the facility shall be at a scale of 1-inch = 30-feet or larger. 

 
2. Hydraulic inputs and performance tables for each device shall be included with each construction 

drawing submittal package.  In addition, all routing outputs for the operation of the facility shall 
be provided as well. 

 
3. The following methods are acceptable for stormwater pond routing analyses: 

a. Drainage areas less than or equal to 20-acres:  Chainsaw Method or Storage Indication 
Method (i.e., TR-20, HEC-1, HEC-HMS, etc.) 

b. Drainage areas greater than 20-acres:  Storage Indication Method only 
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II.  Stormwater Impoundments 
 
A.  Access 
 

1. Unobstructed access from a nearby public or private right-of-way (i.e., road, parking lot, etc.) 
shall be provided to the top of the dam.  This maintained access to the top of the dam shall be a 
minimum of 10-feet wide, shall have a maximum centerline grade and cross-slope of less than or 
equal to 5:1 (H:V) and 10:1 (H:V), respectively, and shall be placed in a 20-feet wide, cleared 
access easement.  This access easement shall remain free of all trees, shrubs, or other 
obstructions, including fences, mail boxes, and utility pedestals, boxes, poles, and guy-wire 
systems.  At curb and gutter sections, a concrete driveway entrance shall be provided.  At ditch 
sections, a culvert and either an asphalt or concrete entrance shall be provided.  The use of 
residential driveways for access shall not be permitted. 

 
2. The principal access to the top of the dam and the riser structure shall not cross the emergency 

spillway.  The City will entertain the provision of access across the control section of a separate 
emergency spillway provided that the access is designed as an all-weather surface capable of 
supporting heavy vehicles.  The side slopes of the spillway shall be 5:1 or milder when the 
spillway is to be used for principal access. 

 
3. In addition to the required provision of access to the top of the dam, access to the outfall, pond 

floor, and forebay areas shall be considered on facilities created by a Class A dam embankment. 
 

4. Regardless of the class of dam, access shall always be provided to the inside and invert of the 
riser structure.  This can be accomplished best with the provision of a trashrack access hatch or a 
manhole lid and the provision of steps down the inside face of the riser. 

 
B.  Easements 
 

1. All facilities shall be contained entirely within a storm drainage easement.  The easement shall 
encompass the maximum detained WSE + 10-feet and shall encompass the entire dam, outlet 
works, including the energy dissipation provisions and the dam’s foundational areas. 

 
2. All facilities shall be located on common open space property in single/multi-family projects.  In 

no instance shall the easement for the facility encroach residential property.  Pipe/inlet and 
access easements shall be excluded from this prohibition. 

 
3. A storm drainage easement may be required from the outlet works (including the emergency 

spillway) of the facility to an adequate drainage feature.  An adequate drainage feature shall be 
defined as such: 

a. The buffer limits of a stream 
b. The FEMA or City regulated floodplain limits of a stream 
c. An existing channel or inlet sufficient to pass the spillway design flood without flooding 

a building or other habitable structure 
 
Since the intent of this provision is to protect downstream property and to restrict future development within the 
area downstream of the outlet works, the limits of the inundation zone from the spillway design flood (SDF) 
shall be clearly defined on the plans and shall be contained completely within the aforementioned storm 
drainage easement.  No building or habitable structure shall be permitted in the easement. 
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C.  Dam Embankments 
 

1. Dam Embankment Classification:  Dams shall be classified in accordance with the following 
table: 

 
Class “Settled” Dam Height (feet) 

- Dry Ponds 
“Settled” Dam Height (feet) 

– Wet and Extended 
Detention Dry Ponds 

D 0 - 5 
(includes excavated 

facilities) 

 

C 5+ - 10 0 – 5 
B 10+ - 15 5+ - 10 
A 15+ 10+ 

 
2. The minimum foundation zone for an earth dam shall be determined in accordance with the 

following table: 
 

Dam Class Minimum Extent of Foundation Zone beyond 
the Toe of Slope, Groin, and Abutment Areas 

(Measured from the Dam Fill-section) 
D 5-feet 
C 7-feet 
B 10-feet 
A 10-feet 

 
3. The planting of trees and other landscaping, except grass, on the structural embankment or 

foundation areas of any earth dam, which either intermittently or permanently impounds water, is 
prohibited.  On excavated facilities, where the fill dam is 2-feet or less, this planting restriction 
shall be limited to only the zone over the principal spillway pipe.  This zone shall be defined as 
either the size easement that would be required for a storm drainage pipe or 4 x the maximum 
depth of the pipe, whichever is greater, and shall be centered over the pipe.  No new landscaping 
shall be permitted within the limits of the emergency spillway control section or entry or exit 
channels.  “Existing vegetation” in the exit channel may be permitted to remain based on a case-
by-case review of the specifics of the facility. 

 
4. All plans containing an earth dam that either intermittently or permanently impounds water shall 

include a restrictive planting zone, which covers the entire structural embankment, including 
emergency spillway and exit channel, and foundation areas and which prohibits the planting of 
trees and all other landscaping except grass.  This zone shall be clearly delineated on the 
Construction Drawings and shall be identified as an area to be mowed regularly. 

 
5. The minimum dam embankment top width shall be as follows: 

 
Dam Class Top of Dam Width (feet) 

D 8 
C 10 
B 10 
A 12 

 
6. All dam embankment slopes shall be at 3:1 or milder.  In wet ponds, 2:1 slopes will be 

acceptable below the aquatic safety bench provided that a 5:1 graded access is provided to the 
pond floor near the riser and near the forebay. 
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7. All dams shall be designed to account for a 5.00% settlement factor. 
 

8. While it is recognized that stormwater control devices will, at times, be constructed within the 
limits of the 1% Annual Chance Floodplain (also known as the 100-year floodplain), the 
downstream toe of the dam embankment fill shall be at or above the 25-year WSE.  This design 
parameter will reduce the frequency with which flood waters could potentially erode the 
embankment toe.  It should be noted that the placement of any dam embankment fill in an 
established FEMA floodway or non-encroachment area will be strictly prohibited. 

 
D.  Emergency Spillways 
 

1. The best assurance against dam overtopping is the provision of an adequate emergency spillway.  
All stormwater ponds shall include an emergency spillway.  The following minimum hydraulic 
performance parameters shall be met (Note:  These performance parameters shall apply to 
facilities with a drainage area of 25-acres or less; facilities with greater drainage areas shall be 
reviewed on a case-by-case basis): 

 
Dam Class Spillway Design 

Flood (SDF) 
Minimum 
Freeboard 

between the 
Settled Top of 
Dam and the 

Maximum Routed 
SDF WSE 

The Crest of the 
Emergency  

Spillway Shall 
be Set at or 

above 

Begin Routing 
Analysis at 

D 25-year 0.5-feet 10-year WSE (or 
the 1-year WSE 
for 1-year Only 

Detention Ponds) 

Crest of the 
Riser, 

Assuming that 
the Principal 
Spillway is 

Blocked 
C 100-year 1-feet 10-year WSE (or 

the 1-year WSE 
for 1-year Only 

Detention Ponds) 

Crest of the 
Riser, 

Assuming that 
the Principal 
Spillway is 

Blocked 
B 100-year 1-feet 10-year WSE Crest of the 

Riser, 
Assuming that 
the Principal 
Spillway is 

Blocked 
A 100-year 1.5-feet 25-year WSE Crest of the 

Riser, 
Assuming that 
the Principal 
Spillway is 

Blocked 
 

2. Emergency spillways should be “cut” into existing ground.  Emergency spillways constructed in 
fill areas shall be armored with a product approved by the City of Durham.  (Note:  In the past, 
the City has allowed the use of turf reinforcement matting on dams less than 10-feet high, where 
the maximum depth of fill in the emergency spillway is three-feet or less.  This allowance will be 
periodically evaluated and may be revised accordingly by SSD.)  When spillway armoring is 
needed, the armoring shall extend a minimum of 3-feet beyond the toe of the exit channel slope 
or 3-feet beyond the point where the fill in the spillway ties into existing ground.  Except in the 
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instance of a concrete spillway, certification, by the product manufacturer, of the armoring 
product will be required prior to as-built approval. 

 
3. The exit channel shall be designed at a slope slightly steeper than critical slope to ensure that 

supercritical flow is achieved. 
 

4. When design velocities exceed those acceptable for vegetated emergency spillways, turf 
armoring shall be provided.  Because riprap is difficult to maintain, riprap shall not be permitted 
in emergency spillways.  Articulated concrete block is recommended.  Other armoring systems 
will be permitted, however, so long as such systems comply with the following criteria:  (1) the 
armoring system must be able to withstand the SDF in terms of velocity, depth, and duration of 
flow; (2) the armoring system must allow a grassed surface to be achieved and that can be 
mowed easily, unless the armoring is a structurally reinforced concrete slab; (3) the armoring 
system must allow for the repeated passage of rubber-tired vehicles without damage to the 
system; (4) the surface of the spillway must be finished in such a manner that it discourages 
skate boarding and roller blading.  The specifications for any turf armoring systems proposed 
shall be included in the design plans. 

 
5. The exit channel for an emergency spillway shall extend out and away from a dam in a 

perpendicular fashion.  Typically, activated discharges should not flow within 3-feet of the 
downstream toe of any portion of the dam embankment fill. 

 
E.  Riser Structures 
 

1. All riser structures, including weir wall type structures, shall be reinforced concrete.  
Brick/concrete block and mortar type structures will not be accepted. 

 
2. When a riser structure is not proposed, a concrete headwall shall be provided at the upstream end 

of the principal spillway pipe.  Dry ponds with low-flow orifice diameters less than 18-inch shall 
include the provision of a riser structure.  Restrictor plates, baffles, and pipe reducers shall not be 
permitted. 

 
3. All riser structures shall be located such that direct access from the dam embankment can be 

achieved.  Riser structures sited completely within the limits of the permanent pool will no 
longer be acceptable; at least one side of the riser shall be accessible by foot. 

 
4. Open top riser structures shall include a peak-roofed trashrack with a minimum slope of 2:1.  

This trashrack shall include an access hatch.  This hatch shall have a minimum clear space 
opening of at least 2-feet by 3-feet and shall align with any access steps inside the structure.  
Hatches can be secured with a lock and chain.  Top trash racks shall be bolted to the top of the 
structure.  Mounting the structure to the riser with bolts in shear is not recommended.  Steel trash 
racks shall either be galvanized or primed and painted; the bolts shall be stainless steel. 

 
5. All riser structures shall be designed to operate under outlet control. 

 
6. Riser structures shall be evaluated for floatation resistance.  A minimum factor of safety against 

flotation of 1.25 shall be provided at all facilities.  The connection of the riser to the 
foundation/base shall be detailed in the construction drawings. 

 
7. Riser structures with multiple barrel sections shall have gasketted joints, and each section shall 

be bolted to adjacent sections with stainless steel straps. 
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8. A plug-valve with a stem extension and flywheel shall be provided at all ponds with a permanent 
water surface.  The invert of the plug valve shall be set at an elevation 12-inches above the 
bottom of the pond.  This will allow for the preservation of a micro-pool even when the valve is 
completely open.  An 8-inch plug-valve and emergency drain shall be the minimum size used. 

 
9. Dry ponds with low-flow orifice diameters of less than or equal to 8-inches shall include a low-

flow debris cage.  The provision of a micro-pool, with a minimum depth of 18-inches, and an 
inverted siphon at the outlet will be an acceptable alternative. 

 
F.  Principal Spillway Pipes 
 

1. Principal spillway pipes (PSPs) shall be a minimum of 18-inches in diameter shall be reinforced 
concrete and shall have a minimum pipe strength conforming to ASTM C-76, Class III.  15-inch 
diameter pipes will be allowed on all Class D dams and on Class C dams that have a separate 
emergency spillway.  Gasketted joint pipe manufactured without lift-holes shall be used in all 
Class A, B and C dams.  Low-head pressure pipe conforming to ASTM C361 shall be used on all 
Class A dams.  Gasketted joint pipe shall also be wrapped with a double layer of non-woven 
filter fabric on the outside of the pipe at each joint. 

 
2. PSPs shall be proposed at slopes of 0.7% or steeper.  Slopes of 0.5% may be considered on a 

case-by-case basis. 
 

3. All PSPs shall be designed to operate under outlet control. 
 
G.  Outfall Structures 
 

1. Concrete endwalls shall be provided at the downstream end of all principal spillway pipes that 
outfall into an open system.  Flared-end sections will not be permitted.  To accommodate 3:1 
grading, wing walls may also be required. 

 
2. Non-climbable handrail shall be provided across the top of all endwalls and wingwalls where the 

drop from the top of the structure to the outfall channel, invert of the riser or surrounding ground 
exceeds 3-feet. 

 
H.  Outfalls 
 

1. Riprap outlet protection at a minimum shall be provided at all open system outfalls.  This outlet 
protection shall dissipate discharge velocities to non-erosive velocities.  Alternative outlet 
protection, such as stilling basins, may also be used.  Reference is made to the Federal Highway 
Administration (FHWA) publication HEC-14 for the design of stilling basins and energy 
dissipaters.  Also, publications by the Natural Resources Conservation Service, the Bureau of 
Reclamation and the Army Corp of Engineers can be referenced for stilling basin design.  In all 
cases, the riprap size selected must be able to withstand anticipated maximum discharge 
velocities.  The depth of riprap placement shall be 2 times the D50 size of the riprap and the 
length of the riprap shall be at least 15 times the anticipated depth of scour.  In no case, shall the 
length of riprap be less than four times the diameter or height of the principal spillway pipe. 

 
2. All level spreader devices should be designed and installed in accordance with DWQ guidelines.  

Other level spreader designs may be accepted on a case-by-case basis.  A detail of the level 
spreader device shall always be provided on the Construction Drawings for the project. 
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I.  Inlets 
 

1. Pond inlet pipes greater than 30-inches in diameter shall have concrete endwalls.  To 
accommodate 3:1 grading, wing walls may also be required.  Non-climbable handrail shall be 
provided across the top of all endwalls and wing walls where the drop from the top of the 
structure to the outfall channel, invert of the riser or surrounding ground exceeds 3-feet. 

 
2. Pond inlet pipes of 30-inches in diameter or less shall be either concrete endwalls or concrete 

flared end-sections.  Whenever a flared end-section is proposed, a concrete curtain wall shall be 
provided to mitigate underming influences.  The curtain wall shall extend for the entire width of 
the flared end-section opening and shall extend to a depth that is at least at the bottom of any 
adjacent riprap. 

 
3. Pond inlet pipes that experience pressure pipe conditions (e.g., the 10-year HGL exceeds the 

crown of the pipe) shall be constructed with gasketted joint pipe, meet the ASTM C361 Standard 
and shall be manufactured without lift holes.  Whenever gasketted joint pipe is used, it shall be 
wrapped with a double layer of non-woven filter fabric on the outside of the pipe at each joint.  
The fabric wrap shall cover a two-foot length of pipe and shall be centered over the joint. 

 
J.  Impoundment Areas 
 

1. All wet ponds and constructed wetlands shall include a forebay.  The volume of the forebay shall 
be approximately 20% of the permanent pool volume.  Pocket wetlands and dry detention basins 
shall include riprap lined sediment basins at each inlet.  All inlets to a wet pond or a constructed 
wetland shall discharge into the forebay for the facility. 

 
2. For both safety and water quality reasons, a 10-foot wide aquatic shelf shall be provided at the 

shoreline of all wet ponds.  This aquatic bench shall, at the outer limits (e.g., the shoreline), 
begin at a depth of 4-inches below the surface of the permanent pool and shall be graded at a 6:1 
slope such that a 2-foot depth is provided at the inner limits of the bench.  Since a wetland type 
environment is desired, wetland vegetation for the aquatic bench shall be included in the 
vegetation plan for the facility. 

 
3. For constructed and pocket wetlands, there are, essentially, four environmental zones in a 

wetland:  the deep pool zone, the low marsh zone, the high marsh zone and the woody upland 
zone.  Provided below is a tabulation of these four zones: 

 
Zone Water Depth Range at 

Normal Pool 
Water Depth Range at 

Temporary Pool 
(Note:  The Temporary 

Pool Should Be 
between 0-inches and 
12-inches above the 

Normal Pool) 

Portion of  Temporary 
Pool Surface Area 

Deep Pool 18-inches to 36-inches 18-inches to 48-inches 10% – 20% 
Low Marsh 3-inches to 6-inches 3-inches to 18-inches 40% – 60% 
High Marsh 0-inches to 3-inches 0-inches to 15-inches 10% – 20% 

Woody Upland n/a 0-inches to 12-inches Remaining % 
 

4. The maximum depth of the temporary water quality pool (designed to drawdown in 2-5 days) in 
constructed wetlands and pocket wetlands should not exceed 12-inches above the permanent 
pool surface.  This pool depth restriction should reduce the suffocating effects of the temporary 
pool on the wetland vegetation. 
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5. Deep pool depths in constructed wetlands and pocket wetlands shall be 18- to 36-inches.  To 

discourage the flocking of nuisance water fowl, multiple deep pool areas, as opposed to just one 
area, are recommended. 

 
6. Forebay berms shall be constructed with an armored spillway.  The top of the berm shall be 

above the surface of the permanent pool and shall be planted with trees, shrubs, and vegetation 
conducive to a wetland/wet meadow environment. 

 
7. Except along the shoreline of the dam embankment, at pipe inlets and at the access points to the 

dam and the forebay/sediment basins for the facility, a 15-foot wide riparian buffer shall be 
established around the perimeter of each wet pond, constructed wetland, and pocket wetland.  
This buffer, once planted with wetland, wet meadow, and woody upland types of vegetation, 
should be allowed to return to a natural state (Note:  No woody vegetation shall be permitted to 
be planted within the upstream foundation area of the dam embankment fill).  Mowing in these 
areas should, typically, not be permitted.  This zone shall be clearly delineated on the 
Construction Drawings and the planting of these areas shall be included in the vegetation plan 
for the facility. 

 
8. When calculating the depth of the wet pond, the hydraulic depth shall be used.  The hydraulic 

depth is the volume of the pond divided by the surface area of the pond. 
 

9. Wet pond length to width ratios shall be greater than or equal to 3:1 at the permanent pool. 
 

10. Constructed and pocket wetland low-flow length to pond width ratios shall be greater than or 
equal to 3:1 at the permanent pool. 

 
11. Dry pond floors shall be graded irregularly and shall be seeded with a wet meadow or wetland 

seed mixture.  Once vegetation is established, the pond floor should remain unmowed.  This “No 
Mow” zone shall be clearly delineated on the construction drawings.  Note:  The upstream 
foundation area of the dam should only be seeded with grass and it should be mowed regularly.  
It is recommended that a micro-pool of at least 12-inches deep be provided in front of the riser to 
promote an even greater wetland type environment.  

 
12. The foundation for a keystone retaining wall shall be at or above the 2-year WSE in the pond. 

 
13. Non-climbable handrail shall be provided across the top of any retaining wall installed within the 

pond easement limits where the drop from the top of the structure to surrounding ground exceeds 
3-feet. 

 
14. Pond side slopes above the pond floor shall be no steeper than 3:1, with the exception of the 

following:  2:1 slopes will be allowed below the aquatic safety bench in wet ponds so long as a 
5:1 graded access is provided to the pond floor in the vicinity of the riser and in the vicinity of 
the forebay. 
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K.  Dam Embankment Construction Standards 
 

1. Controlled fill, as specified by the Geotechnical Engineer, in the dam embankment shall be 
placed in 6-inch loose layers (3-inc loose layers within 3-feet of either side of the principal 
spillway pipe to a depth of 2-feet over the pipe) and shall be compacted to a density of no less 
than 95% of the Standard Proctor Maximum Density at a moisture content of + or – two 
percentage points of the optimum moisture content in accordance with ASTM D698. 

 
2. All visible organic debris such as roots and limbs shall be removed from the fill material prior to 

compaction to the required density.  Soils with organic matter content exceeding 5% by weight 
shall not be used.  Stones greater than 3-inch (in any direction) shall be removed from the fill 
prior to compaction. 

 
3. Fill material placed at densities lower than specified minimum densities or at moisture contents 

outside the specified ranges or otherwise not conforming to specified requirements shall be 
removed and replaced with acceptable materials. 

 
4. Any fill layer that is smooth drum rolled to reduce moisture penetration during a storm event 

shall be properly scarified prior to the placement of the next soil lift. 
 

5. Surface water and stream flow shall be continuously controlled throughout construction and the 
placement of controlled fill. 

 
6. Foundation areas may require undercutting of compressible and/or unsuitable soils in addition to 

that indicated on the plans.  All such undercutting shall be performed at the discretion of the 
geotechnical engineer and shall be monitored and documented.  In no case shall there be an 
attempt to stabilize any portions of the foundation soils with crushed stone. 

 
7. Treatment of seepage areas, subgrade preparation, foundation dewatering and rock foundation 

preparation (i.e., treatment with slush grouting, dental concrete, etc.) may be required at the 
discretion of the geotechnical engineer.  All such activities shall be closely monitored and 
documented by the geotechnical engineer. 

 
8. Fill adjacent to the riser and principal spillway pipe shall be placed so that lifts are at the same 

level on both sides of the structures. 
 

9. Earthwork compaction within 3-feet of any structures shall be accomplished by means of hand 
tampers, manually directed power tampers or plate compactors or miniature self-propelled 
rollers. 

 
10. Compaction by means of drop weights from a crane or hoist shall not be permitted. 

 
11. Heavy equipment shall not be allowed to pass over cast-in-place structures (including the cradle) 

until adequate curing time has elapsed. 
 

12. To re-establish vegetation after construction, a 2- to 3-inch layer of topsoil shall be placed on the 
disturbed embankment surface and the area seeded and mulched or hydroseeded. 
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L.  Seepage Control Standards 
 

1. Anti-seep collars are no longer acceptable for use in the City of Durham. 
 
2. Seepage control measures shall be considered in the design of all dam embankments.  The 

following table specifies the minimum measures that shall be included in the design of dam 
embankments as well as those control measures that should be considered in the design: 

 
Dam Class Cradle Cut-off 

Trench1 
Seepage Diaphragm 
or Drainage Blanket 

around PSP 

Toe Drains Clay Core 
(Zoned Dam) 

D      
C Considered Considered Considered   
B Required Required Required Considered Considered 
A Required Required Required Considered Considered 

          Note 1:  The depth of the cut-off trench shall be based on the depth recommendations provided by the  
          Geotechnical engineer as determined from soil boring logs provided along the axis of the proposed dam  
          embankment.   
 

3. Because the contact between an embankment penetrating conduit and the soil in the embankment 
is the area most susceptible to piping (e.g., internal erosion of embankment soil), special 
attention must be given to the design of the principal spillway pipe.  Depending on the dam 
height and facility type (e.g., a wet pond vs. a dry pond), the installation of concrete cradles and 
seepage collection and filtration media shall be considered and, in some instances, provided.  
These considerations should be evaluated formally by a qualified geotechnical engineer, who is 
registered as a Professional Engineer in the State of North Carolina.  The geotechnical engineer 
must have experience in the design and construction of small earth dams.  All internal drainage 
designs shall be prepared and sealed by a geotechnical engineer. 

 
4. Utility conduits other than the principal spillway pipe shall not be permitted to penetrate the 

embankment or the embankment foundation.  These utility conduits shall be routed around the 
embankment and foundation areas. 

 
5. Concrete in the cradle shall have a 28-day compressive strength of 4,000-psi and shall be placed 

on a 2- to 2.5-inch slump.  A slump test shall be performed prior to placement and compressive 
strength tests shall also be performed to ensure compliance with these specifications.  The 
concrete cradle shall be placed monolithically, shall be worked with hand equipment up under 
the principal spillway pipe, shall be consolidated primarily by internal vibration and shall be 
finished “rough” so as to achieve a more adequate bond between the concrete in the cradle and 
the first lift of structural fill.  Cradles constructed of flowable fills, slurries or gels will not be 
permitted. 

 
6. Dam embankments without internal drainage shall not be permitted for wet ponds where the 

phreatic surface of the dam is anticipated to intersect the downstream face of the dam during 
normal pool conditions. 

 
7. Filters shall be designed to prevent the migration of fines from the foundation or embankment 

soils into the internal seepage collection devices (e.g., diaphragms, chimney drains, toe drains, 
etc.).  In wet ponds, where the normal pool “head” at the dam is greater than 6-feet (measured 
from the elevation of the normal pool to the invert of the outfall), a sand layer shall be provided 
upstream of the seepage collection media.  In all other applications, non-woven geosynthetic 
fabrics may be used. 

H-738



                                                                                                                                          

 
8. The sand filter blanket shall be a minimum of 18-inches thick and shall be designed to stabilize 

the migration of embankment soils into the filter. 
 
M.  Testing, Observation, and Certification 
 

1. Tests of the degree (%) of compaction of the placed fill in the dam shall be performed as a part 
of the permittee’s normal quality control program for the construction of the dam.  Tests shall be 
conducted concurrent with the installation of the compacted fill and the contractor shall 
coordinate the construction of the dam so that the testing can be completed.  Should the results of 
the tests indicate that the specified degree of compaction has not been obtained; the portions of 
the dam represented by such tests shall be reworked or rebuilt.  All portions of the dam shall 
achieve the specified minimum degree of compaction. 

 
2. Construction of Class A, B and C dam embankments shall be done under the observation of a 

qualified geotechnical engineer, who is registered as a Professional Engineer in the State of 
North Carolina.  The geotechnical engineer must have experience in the design and construction 
monitoring of dams of the size and scope covered by these standards and guidelines. 

 
3. On Class A, B, and C dams (with the exception of detention only Class C dams that collect 

drainage from an area of 25-acres or less), the geotechnical engineer, as defined above, shall 
observe all aspects of the construction of the dam (i.e., preparation of the foundation, installation 
of the cut-off trench, installation of the principal spillway pipe, installation of the internal 
drainage, installation of compacted fill, etc.).  The frequency of observation and testing must be 
sufficient for the geotechnical engineer (or the design engineer on Class D dams and Class C, 
detention only, dams) to state, in his/her professional opinion, that the specific items observed 
and tested were installed in accordance with the approved construction drawings and 
specifications.  Reference is made to Sections 4.1 to 4.5 regarding geotechnical certification of 
dam embankments. 

 
III.  Underground Detention Systems 
 
A.  System Requirements 
 

1. An underground detention system shall, at a minimum) consist of two 60-inch minimum 
diameter header pipes and two 60-inch minimum diameter perimeter pipes.  36-inch minimum 
diameter interior storage pipes shall be provided when interior storage pipes are needed. 

 
2. At a minimum, manhole access shall be provided at the 4 corners of the system.  All access 

manholes shall be reinforced concrete manholes conforming to NCDOT Roadway Standards. 
 

3. Spacing of the storage pipes shall be to manufacturer specifications. 
 

4. Traffic bearing cleanouts shall be provided at 100-foot intervals, with a minimum of two 
provided in each pipe run.  Manhole access structures may be counted as cleanouts. 

 
5. A traffic bearing bilco door (or approved equivalent) shall be placed at the inlet to the 

underground system and at the control structure for the underground detention system. 
 

6. Backfill material shall be certified by a Geotechnical Engineer. 
 

H-739



                                                                                                                                          

7. The system shall remain water tight for the 10-year hydrostatic pressure calculated at the inlet to 
the underground detention system. 

 
8. Straight line systems will be considered as an alternate to the two-header/perimeter system. 

 
9. A surface or sub-surface bypass is to be sized to safely convey the 100-year, 24-hour post-

development storm event or the maximum storm depending upon road classification as stated in 
Section 8.0, Stormwater Design Criteria, whichever is applicable. 

 
10. The underground detention system shall be fully maintainable.  An operation and maintenance 

plan is to be provided and shall include the following: 
 

a. Provision for sediment and debris removal (including large items that cannot be 
vacuumed from the system such as sticks, rocks, etc.) 

b. Provision for sediment and debris removal 
c. Proposed inspection and cleanout schedule 
d. Recommended maximum sediment depth prior to mandatory maintenance 

 
IV.  Sand Filters 
 

1. The sand layer shall be a clean ASTM C-33 medium aggregate sand with a size range of 0.02-
inch to 0.04-inch. 

 
V.  Bioretention Areas 
 

1. The drainage area to a bioretention cell shall be limited to one acre or less. 
 

2. Pre-treatment shall be provided at each inlet.  A small sediment basin at each inlet is 
recommended. 

 
3. The mulch layer shall be a course shredded hardwood. 

 
4. The soil mix shall have a P-Index of 25 or less. 

 
5. The clay content in the bioretention soil mix shall be 8% or less. 

 
6. Consideration for allowing a 6-inch to 12-inch saturated zone in the bottom of the bioretention 

area is currently under evaluation.  Installing such a zone will require an additional 6-inch to 12-
inch of excavation below the facility. 
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VI.  Bioretention Area Plant Lists 
 
Bioretention beds present a unique and difficult set of plant growing conditions.  While many plants can be 
grown on the higher edges of bioretention beds, very few plants can tolerate the periodic flooding that occurs in 
low zones (e.g.,  in the bed bottoms.  Any plants planted in the low zones should be planted “high” on slightly 
raised mounds to facilitate aeration of the roots.  Keep in mind the mature size of plants when placing them in a 
bioretention bed, remembering that adequate open space should be planned for in the mature bed for mulch 
renewal, trash pick up, and sediment removal. 
 

Trees for Bioretention Low Zone 
(Note:  Typically, trees should not be planted in within 10-feet of a relief drain 
or in areas were tree shading might adversely affect low-growing vegetation.): 

 
a. Red Maple (Acer Rubrum) 
b. River Birch (Betula Nigra) 
c. Bald Cypress (Taxodium sp.) 
d. Gums and Tupelo (Nyssa sp.) 
e. Hawthorn (Crategus Phanoepyrum) 

 
Shrubs for Bioretention Low Zones: 

 
a. Button Bush (Cephalanthus Occidentalis) 
b. Sweetspire (Itea sp.) 
c. Inkberry (Ilex Glabra) 

 
Trees for Bioretention High Zones: 

 
a. Ash (Fraxinus sp.) 
b. Maple (Acer sp.) 
c. Loblolly pine (Pinus Taeda) 
d. Oak (Quercus sp.) 
e. Willow (Salix sp.) 

 
Shrubs for Bioretention High Zones: 

 
a. Pepperbush (Clethra Alnifolia) 
b. Ti-ti (Cyrilla Racemaflora) 
c. Inkberry (Ilex Glabra) 
d. Yaupon Holly (Ilex Vomitoria) 
e. Dwarf Yaupon Holly (Ilex Vomitoria) 
f. Sweetspire (Itea sp.) 
g. Deciduous Holly (Ilex Decidua) 
h. Wax Myrtle (Myrica Cerifera) 
i. Winterberry (Ilex Verticillata) 
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VII.  Stormwater Wetland Plant Lists 
 

1. Stormwater wetlands (constructed and pocket wetlands) are designed to retain and improve the 
quality of stormwater runoff.  To fulfill the water retention function, the temptation is to design 
stormwater wetlands with excessive storage areas with deep water, preventing the establishment 
of emergent herbaceous species which can best slow and treat stormwater runoff.  Many 
emergent species will perform well in 3-inches to 6-inches of water.  To encourage colonization 
by native annual and perennial wetland species, a small quantity of soil can be collected from 
nearby natural wetlands and distributed over the constructed wetland. 

 
2. Cattails (Typha sp.) can be introduced with seed banks or by natural means and can quickly 

choke out the other vegetation in the wetland.  Cattails can be controlled in the early phases of 
colonization by wiping with aquatic formulations of the systemic herbicide glyphosate.  To 
maintain a stormwater wetland in a dense, herbaceous, vegetative state, avoid planting or control 
large shrubs or trees that could shade out herbaceous species. 

 
3. Below are acceptable plant lists for use in Stormwater Wetlands broken out by wetland zone: 

 
Wetland Emergent Herbaceous Species (3-inches to 12-Inches of Water): 

 
a. Pickerel Weed (Pontederia Cordata) 
b. Duck Potato (Sagittari Latifolia) 
c. Arrow Arum (Peltandra Virginica) 
d. Bulrush (Scirpus sp.) 
e. Rush (Juncus sp.) 
f. Sedges (Carex sp.) 
g. Woolgrass (Scirpus Cyperinus) 
h. Blue Flag Iris (Iris Virginiana) 
i. Lizard’s Tail (Saururus Cernus) 
j. Buttonbush (Cephalanthus Occidentalis) 

 
Wetland Shallow Land Species: 

 
a. Cardinal Flower (Lobelia Cardinalis) 
b. Marsh Mallow (Hibiscus sp.) 
c. Swamp Milkweed (Asclepias Incarnate) 
d. Inkberry (Ilex Glabra) 
e. Sweet Pepperbush (Clethra Alnifolia) 
f. Virginia Sweetspire (Itea Virginica) 

 
Floating Species for Deep Pools and Forebays: 

 
a. American Lotus (Nelumbo Lutea) 
b. Water Lily (Nymphaea Odorata) 
c. Cow Lily (Nuphar Luteum) 
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VIII.  BMP Efficiency Rates 
 

Table 1 
BMP Types, TN Removal Rates and Design Standards 

 
 

BMP Type 
Approved TN 

Removal 
Efficiency 

Approved TP 
Removal Efficiency 

Approved TSS 
Removal Efficiency2 

Wet Detention Pond 25% 40% 85% 
Extended Detention 
Wetland 

40% 35% 85% 

Pocket Wetland 403 35%3 35% 
Extended Detention 
Dry Pond 

10%3 10% 50% 

Grassed Swale 20%3 20% 35% 
Riparian Buffer (50-
foot Restored 
Riparian Buffer with 
Level Spreader) 

30% 30% 85% 

Vegetated Filter Strip 
with Level Spreader 

20% 35% 25-40% 

Bio-Retention Area1 35% 45% 85% 
Sand Filters1 35% 45% 85% 
Proprietary BMPs Varies3 Varies3 Varies3 
1 City of Durham allows the use of a sand filter and bio-retention area BMP only where 

the area draining to it is nearly all impervious (90% impervious or greater).  Runoff from 
pervious areas shall be directed away from the sand filter and bio-retention area.  

2 TSS removal rates are provided for convenience of reader.  BMPs may also be required 
to meet water supply watershed requirements, which requires minimum overall 85% 
removal rate for TSS. 

3 Requires NC DWQ’s approval in addition to the City of Durham’s approval. 
 
If BMPs are installed in series on a development site, the overall removal rate shall be determined through 
serial, rather than additive, calculations. 
 
Example:  A water quality swale (open channel practice) is used upstream of a wet detention pond.  The 
respective removal rates for total nitrogen are 20% and 25%.  The swale removes 20%.  The wet detention pond 
would then treat the remaining 80% of N that was not removed in the swale.  The detention pond removes:   
 

80% x 25% efficiency = 20% removed 
 
The total nitrogen removal for these BMPs in series is 20% + 20% = 40%. 
 
This table may be revised periodically as new BMPs are developed and BMP efficiency studies are completed.
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SECTION 8.4 
 

STORMWATER BMP DESIGN SUMMARIES 
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City of Durham 

Public Works Department 

Stormwater Services Divisions 
101 City Hall Plaza, Durham, North Carolina, 27701 

Telephone (919) 560-4326 FAX (919) 560-4316 
 
Dry Detention Basin Design Summary 
 
Stormwater Management Construction Plan Review: 
A complete stormwater management construction plan submittal includes a design summary for each 
stormwater BMP, design calculations, plans and specifications showing BMP, inlet and outlet structure details. 
 
I.  PROJECT INFORMATION 
Project Name:   _________________________________________ Phase _________________ 
PIN:  ______________________  Case #: ___________ 
Design Contact Person: _____________________________  Phone #:  (____) ____-________ 
Legal Name of Owner:_____________________________   
Owner Contact: __________________________________  Phone #:  (____) ____-________ 
Owner Address:________________________________________________________________ 
Deed Book _______Page #_______ or Plat Book _______ Page#_______  for BMP Property 
For projects with multiple basins, specify which pond this worksheet applies to:  ______________________ 
Detention provided for: ___ 1-year       ___ 2-year      ___ 10-year       ___ other _________ 
Dam Height:  _____ (feet) Dam Classification:  _____ 
 
Elevations 
Basin bottom elevation  ____________  ft. (floor of the pond) 
1-year storm orifice/weir elevation ____________  ft. (invert elevation) 
1-year storm water surface elevation ____________  ft.  
2-year storm orifice/weir elevation ____________  ft. (invert elevation) 
2-year storm water surface elevation ____________  ft. 
10-year storm orifice/weir elevation ____________  ft. (invert elevation) 
10-year storm water surface elevation ____________  ft. 
Emergency spillway elevation  ____________  ft. (invert of emergency spillway) 
Top of embankment/dam  ____________  ft. (elevation) 
Maximum water surface elevation  ____________  ft. (max. storm pond can safely pass) 
 
Areas 
Design storm surface area  ____________  ft2 (Specify frequency event:_____year) 
Drainage area  ____________  ac. (total drainage to the pond) 
 
Volumes 
Total storage volume provided at design storm ____________  ft3 
Total storage volume provided at top of dam            ____________  ft3 
 
Hydraulic Depth  (volume of design storm divided by surface area of design storm) 
Hydraulic Depth          ____________  ft. 
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Discharges (Specify only applicable frequency events) 
 

At BMP 
 
             1-year          2-year    10-year    _____-year 
Inflow ________  cfs ________  cfs ________  cfs  ________  cfs 
Routed outflow ________  cfs ________  cfs ________  cfs  ________  cfs 
 

At Analysis Point(s) that BMP Contributes to 
 
             1-year          2-year    10-year    _____-year 
Pre-development ________  cfs ________  cfs ________  cfs  ________  cfs 
Post-development w/o detention ________  cfs ________  cfs ________  cfs  ________  cfs 
With detention ________  cfs ________  cfs ________  cfs  ________  cfs 
 
Riser/Principal and Emergency Spillway Information 
1-year storm orifice/weir diameter_____  in. length ________ft. 
2-year storm orifice/weir diameter_____  in. length ________ft. 
10-year storm orifice/weir diameter_____  in. length ________ft. 
___- year storm orifice/weir diameter_____  in. length ________ft. 
Principal spillway diameter_____  in. 
Emergency spillway  width_____ ft. side slopes ___:1  slope_____% 
  
II.  REQUIRED ITEMS CHECKLIST 
 
The following checklist outlines design requirements.  In the space provided to indicate the following design 
requirements have been met and supporting documentation is attached. 
 
Applicant’s initials 
____________  a. Riprap outlet protection, if provided, reduces flow to non-erosive velocities (provide 

calculations). 
____________  b. The basin side slopes are no steeper than 3:1. 
____________  c. Vegetative cover for the basin is specified. No woody vegetation is permitted on the 

embankment. 
____________  d. A trash rack or similar device is provided for both the overflow and orifice.  Flat top trash 

racks are not acceptable.  Access hatch has been provided. 
____________  e. A recorded drainage easement is provided for each basin including access to the nearest 

right-of-way and is graded per Section 8.3, Stormwater Control Facilities (BMPs). 
____________  f. If the basin is used for sediment and erosion control during construction, a note requiring 

clean out and vegetative cover being established prior to use as a dry detention basin shall be 
provided on the construction plan. 

____________  g. Anti-floatation calculations are provided for riser structure.  
____________  h. A plan view of the pond with grading shown is provided. 
____________  i. A profile through the forebay, main pond and spillway is provided.  Water surface 

elevations are shown on the profile.  
____________  j. Riser structure details are provided. 
____________  k. Compaction specifications for the embankment are provided on the plan. 
____________  l. Dam designed to account for a 5.00% settlement factor. 
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____________  m. The minimum top of dam width has been provided for the pond embankment top width per 
Section 8.3, Stormwater Control Facilities (BMPs). 

 
Note:  Executed Stormwater Facility Operation and Maintenance Permit Agreement, payment of permit 
fee per facility and payment of surety are required prior to construction drawing approval. 
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City of Durham 

Public Works Department 

Stormwater Services Divisions 
101 City Hall Plaza, Durham, North Carolina, 27701 

Telephone (919) 560-4326 FAX (919) 560-4316 
 
Wet Detention Pond Design Summary 
 
Stormwater Management Construction Plan Review: 
A complete stormwater management construction plan submittal includes a design summary for each 
stormwater BMP, design calculations, plans and specifications showing BMP, inlet and outlet structure details. 
 
I.  PROJECT INFORMATION 
Project Name:   _________________________________________ Phase _________________ 
PIN:  ______________________  Case #: ___________ 
Design Contact Person: _____________________________  Phone #:  (____) ____-________ 
Legal Name of Owner:_____________________________   
Owner Contact: __________________________________  Phone #:  (____) ____-________ 
Owner Address:________________________________________________________________ 
Deed Book _______Page #_______ or Plat Book _______ Page#_______  for BMP Property 
For projects with multiple basins, specify which pond this worksheet applies to:  ___________________ 
Does the proposed pond also incorporate stormwater detention? Yes   No 
Detention provided for: ___ 1-year       ___ 2-year      ___ 10-year       ___ other _________ 
Dam Height:  _____ (feet) Dam Classification:  _____ 
 
Elevations 
Pond bottom elevation  ____________  ft. (floor of the pond) 
Permanent pool elevation  ____________  ft. (invert elevation of the orifice) 
Temporary pool elevation  ____________  ft. (elevation of the structure overflow) 
1-year storm orifice/weir elevation ____________  ft. (invert elevation)  
1-year storm water surface elevation ____________  ft.  
2-year storm orifice/weir elevation ____________  ft. (invert elevation) 
2-year storm water surface elevation ____________  ft. 
10-year storm orifice/weir elevation ____________  ft. (invert elevation) 
10-year storm water surface elev.  ____________  ft. 
Emergency spillway elevation  ____________  ft. (invert of emergency spillway) 
Top of embankment/dam  ____________  ft. (elevation) 
Maximum water surface elevation  ____________  ft. (max. storm pond can safely pass) 
 
Areas 
Permanent pool area provided  ____________  ft2 (water surface area at orifice invert 
     elevation) 
Minimum required permanent pool area ____________  ft2 (calculated surface area required) 
Design storm surface area   ____________  ft2 (Specify frequency event:_____ year) 
Drainage area (10-acres min)  ____________  ac. (total drainage to the pond 
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Discharges (Specify only applicable frequency events) 
 

At BMP 
 
             1-year          2-year    10-year    _____-year 
Inflow ________  cfs ________  cfs ________  cfs  ________  cfs 
Routed outflow ________  cfs ________  cfs ________  cfs  ________  cfs 
 

At Analysis Point(s) that BMP Contributes to 
 
             1-year          2-year    10-year    _____-year 
Pre-development ________  cfs ________  cfs ________  cfs  ________  cfs 
Post-development w/o detention ________  cfs ________  cfs ________  cfs  ________  cfs 
With detention ________  cfs ________  cfs ________  cfs  ________  cfs 
 
Volumes 
Permanent pool volume  ____________  ft3 (volume of main pond and forebay) 
Water quality pool storage volume ____________  ft3 (volume above permanent pool) 
Design storm storage volume  ____________  ft3 (volume above permanent pool) 
Total Storage volume provided at design storm ____________  ft3 
Total Storage volume provided at top of dam ____________  ft3 

Forebay volume   ____________  ft3 (~ 20% of permanent pool volume) 
 
Hydraulic Depths 
Volume of normal pool divided by surface area of normal pool    ________ ft. 
Volumes at temporary pool plus normal pool divided by surface area of temporary pool ________ ft. 
 
Other Parameters 
SA/DA1 ____________   (from DWQ table) 
Diameter of orifice ____________  in. (must provide draw down over 2 to 5 day period) 
Draw-down time ____________  hrs  
 
1  When using the SA/DA tables from the Stormwater Best Management Practices Manual, linear interpolation may be used for values 
between table entries. 
 
Riser/Principal and Emergency Spillway Information 
1-year storm orifice/weir diameter_____  in. length ________ft. 
2-year storm orifice/weir diameter_____  in. length ________ft. 
10-year storm orifice/weir diameter_____  in. length ________ft. 
___- year storm orifice/weir diameter_____  in. length ________ft. 
Principal spillway diameter_____  in. 
Emergency spillway  width_____ ft. side slopes ___:1  slope_____% 
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II.  REQUIRED ITEMS CHECKLIST 
 
The following checklist outlines design requirements.  Initial in the space provided to indicate the following 
design requirements have been met and supporting documentation is attached. 
 
Applicant’s initials 
____________  a. The permanent pool depth is between 3- and 6-feet (required minimum hydraulic depth of 3-

feet). 
____________  b. The forebay volume is approximately equal to 20% of the pond volume. 
____________  c. The temporary pool controls runoff for water quality design storm. 
____________  d. The temporary pool draws down in 2- to 5-days. 
____________  e. The drainage area to the facility is at least 10-acres. 
____________  f. Riprap outlet protection, if provided, reduces flow to non-erosive velocities (provide 

calculations). 
____________  g. The pond length to width ratio is greater than or equal to 3:1. 
____________  h. The pond side slopes above the permanent pool area are no steeper than 3:1. 
____________  i. A submerged and vegetated shelf with a slope no greater than 6:1 is provided around the 

perimeter of the pond (show on plan and profile and provide a vegetation plan). 
____________  j. Vegetative cover above the permanent pool elevation is specified.  No woody vegetation is 

permitted on the embankment. 
____________  k. A surface baffle, trash rack or similar device is provided for both the overflow and orifice.  

Flat top trash racks are not acceptable.  Access hatch has been provided. 
____________  l. A recorded drainage easement is provided for each pond including access to the nearest 

right-of-way and is graded per Section 8.3, Stormwater Control Facilities (BMPs). 
____________  m. If the basin is used for sediment and erosion control during construction, a note requiring 

clean out and vegetative cover being established prior to use as a wet detention basin shall be 
provided on the construction plan. 

____________  n. A mechanism is specified which will drain the pond for maintenance and emergencies.  
Valves used shall be plug valves.  

____________  o. Anti-floatation calculations are provided for riser structure. 
____________  p. A plan view of the pond with grading shown is provided. 
____________  q. A profile through the forebay, main pond and spillway is provided.  Water surface 

elevations are shown on the profile. 
____________  r. Riser structure details are provided. 
____________  s. Dam designed to account for a 5.00% settlement factor. 
____________  t. Compaction specifications for the embankment are shown on the plan. 
____________  u. The minimum top of dam width has been provided for the pond embankment top width per 

Section 8.3, Stormwater Control Facilities (BMPs). 
 
Note:  Executed Stormwater Facility Operation and Maintenance Permit Agreement, payment of permit 
fee per facility and payment of surety are required prior to construction drawing approval. 
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City of Durham 
 

Public Works Department 

Stormwater Services Divisions 
101 City Hall Plaza, Durham, North Carolina, 27701 

Telephone (919) 560-4326 FAX (919) 560-4316 
 
Sand Filter Design Summary 
 
Stormwater Management Construction Plan Review: 
A complete stormwater management construction plan submittal includes a design summary for each 
stormwater BMP, design calculations, plans and specifications showing BMP, inlet and outlet structure details. 
 
I.  PROJECT INFORMATION 
Project Name:   _________________________________________ Phase _________________ 
PIN:  ______________________  Case #: ___________ 
Design Contact Person: _____________________________  Phone #:  (____) ____-________ 
Legal Name of Owner:_____________________________   
Owner Contact: __________________________________  Phone #:  (____) ____-________ 
Owner Address:________________________________________________________________ 
Deed Book _______Page #_______ or Plat Book _______ Page#_______  for BMP Property 
For projects with multiple basins, specify which pond this worksheet applies to:  ___________________ 
 
Drainage area                   ____________  ac. (total drainage area to the sand filter) 
Impervious area        ____________  ac. (total impervious area to the sand filter) 
Design runoff                      ____________  in. 
Design treatment volume (540 ft3/Ac)    ____________  ft3 
 
Sediment chamber design 
Bottom elevation        ____________  ft. (floor of the sediment chamber) 
Weir elevation                           ____________  ft. (invert elevation of overflow to sand bed) 
Volume        ____________  ft3 (volume of sediment chamber to weir elevation) 
Surface area        ____________  ft2 (surface area of sediment chamber at bottom) 
Design treatment volume provided      ____________  ft3   
 
Sand filter bed design 
Bottom elevation        ____________  ft. (elevation of bottom of sand bed) 
Top of sand         ____________  ft. (elevation of top of sand) 
Sand volume        ____________  ft3 (volume of sand in bed) 
Sand surface area        ____________  ft2 (surface area of sand bed at bottom of bed) 
Design treatment volume provided      ____________  ft3   
Perforated pipe length        ____________  ft. (length of perforated pipe provided under sand bed) 
Diameter of perforated pipe       ____________  in. (pipe diameter of perforated pipe) 
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II.  REQUIRED ITEMS CHECKLIST 
 
The following checklist outlines design requirements.  Initial in the space provided to indicate the following 
design requirements have been met and supporting documentation is attached. 
 
Applicant’s initials 
____________  a. Runoff from landscaped areas and other non-impervious areas has been directed away from 

the sand filter to the maximum extent practical.  
____________  b. Drainage area for sand filter is less than 5-acres. 
____________  c. Maximum water quality head over the sand filter is 12” or less. 
____________  d. Plan specifies how all slopes draining to the sand filter will be stabilized.  
____________  e. No side slopes draining to sand filter greater than 3:1. 
____________  f. Design drawings provide note: “All slopes draining to sand filter shall be stabilized per the 

North Carolina State Erosion and Sediment Control Planning and Design Manual before sand 
is placed in sand bed.”  

____________  g. Riprap outlet protection, if provided, reduces flow to non-erosive velocities (provide 
calculations). 

____________  h. A recorded drainage easement is provided for each sand filter including access to the nearest 
right-of-way and is graded per Section 8.3, Stormwater Control Facilities (BMPs). 

____________  i. Anti-floatation calculations are provided for riser structure. 
____________  j. A surface baffle, trash rack or similar device is provided for both the overflow and orifice.  

Flat top trash racks are not acceptable.  Access hatch has been provided. 
____________  k. A plan view of the sand filter with grading shown is provided. 
____________  l. A profile through the settling chamber, sand bed and spillway is provided.  Water surface 

elevations are shown on the profile. 
____________  m. Riser structure details are provided. 
____________  n. Compaction specifications for the embankment are provided on the plan. 
____________  o. Runoff from storms larger than the 1-year storm are routed around the sand bed. 
____________  p. Sand size, type and gradation specified.  The sand shall be a clean ASTM C-33 medium 

aggregate sand with a size range of 0.02-inch to 0.04-inch. 
 
Note:  Executed Stormwater Facility Operation and Maintenance Permit Agreement, payment of permit 
fee per facility and payment of surety are required prior to construction drawing approval. 
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City of Durham 

Public Works Department 

Stormwater Services Divisions 
101 City Hall Plaza, Durham, North Carolina, 27701 

Telephone (919) 560-4326 FAX (919) 560-4316 
 
Bio-Retention Area Design Summary 
 
Stormwater Management Construction Plan Review: 
A complete stormwater management construction plan submittal includes a design summary for each 
stormwater BMP, design calculations, plans and specifications showing BMP, inlet and outlet structure details. 
 
I.  PROJECT INFORMATION 
Project Name:   _________________________________________ Phase _________________ 
PIN:  ______________________  Case #: ___________ 
Design Contact Person: _____________________________  Phone #:  (____) ____-________ 
Legal name of Owner:_____________________________   
Owner Contact: __________________________________  Phone #:  (____) ____-________ 
Owner Address:________________________________________________________________ 
Deed Book _______Page #_______ or Plat Book _______ Page#_______  for BMP Property 
For projects with multiple basins, specify which pond this worksheet applies to:  ___________________ 
 
Drainage area  ____________  ac    (on-site  drainage to the area, 1-acre max1) 
Impervious area  ____________  ac    (on-site impervious area draining to facility) 
Design runoff     ____________  cfs 
Design treatment volume    ____________  ft3  
 
1  Assumes 100% impervious, larger areas may be considered if maximum sheet flow velocity is not exceeded 
 
Bioretention Design 
Grass buffer strip width  ____________  ft    (Max slope of 4:1 and minimum width of 10 feet or a forebay) 
Size of cell area  ____________  ft2   (Min 5% of drainage area with sand bed, 7% without bed) 
Depth of ponding area  ____________  ft    (6-inches max) 
Width of cell  ____________  ft    (Minimum width of 25-feet2) 
Length of cell  ____________  ft    (Minimum length of 2 times the width) 
Inflow sheet flow velocity ____________  ft/s  (Maximum of 1-foot/second) 
Mulch layer elevation  ____________  ft    (Elevation of top of layer) 
Planting soil top elevation ____________  ft    (Elevation of top of soil) 
Depth of planting soil  ____________  ft    (Minimum depth of 4-feet3) 
Top of sand if applicable ____________  ft    (Elevation of top of sand) 
Bottom elevation  ____________  ft    (Elevation of bottom of cell) 
Perforated pipe length  ____________  ft    (Length of perforated pipe provided under cell layers) 
Space between pipe runs ____________   ft (Spacing between perforated pipe runs, max of 10-feet) 
 
2   Smaller widths may be accepted in urbanized areas or in retrofit situations.  These designs will be evaluated on a case-by-case 
basis. 
3   Smaller depths may be accepted in urbanized areas or in retrofit situations.  These designs will be evaluated on a case-by-case basis. 
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Longitudinal slope  ____________   ft (1% minimum longitudinal slope) 
Diameter of pipe  ____________   in (Pipe diameter of perforated pipe, min of 6-inches) 
 

Emergency Spillway Information 
Emergency outlet elev.  ____________  ft (invert of emergency overflow weir) 
Emergency spillway  width_____ ft. side slopes ___:1  slope_____% 
 
II.  REQUIRED ITEMS CHECKLIST 
 
The following checklist outlines design requirements.  Initial in the space provided to indicate the following 
design requirements have been met and supporting documentation is attached. 
 
Applicant’s initials 
____________  a. Runoff from landscaped areas and other non-impervious areas has been directed away from 

the bioretention area to the maximum extent practical.  
____________  b. Drainage area for bioretention area is less than 1-acre. 
____________  c. Plan specifies how all slopes draining to the bioretention area will be stabilized, note that the 

slopes must be stabilized before installation of the under drain system. 
____________  d. Construction sequencing shall be considered and a note added to the plan that states: “All 

sediment and erosion control practices shall be in place and the slopes draining to the 
bioretention area shall be stabilized before construction of the bioretention area begins.” 

____________  e. No side slopes draining to bioretention area greater than 3:1, promote sheet flow through the 
grass filter strip. 

____________  f. Riprap outlet protection, if provided, reduces flow to non-erosive velocities (provide 
calculations). 

____________  g. A recorded drainage easement is provided for each cell including access to the nearest right-
of-way and is graded per Section 8.3, Stormwater Control Facilities (BMPs). 

____________  h. A plan view of the bioretention area with grading shown is provided. 
____________  i. A profile through the bioretention area and emergency spillway is provided. 
____________  j. Geotextile fabric is placed at the bottom of the excavated cell to prevent soil from getting 

into the underdrain system. 
____________  k. The underdrain system is wrapped in a gravel jacket and a geotextile fabric is placed 

between the bottom of the sand bed or planting soil and the top of the gravel jacket. 
____________  l. The pipe for the underdrain system shall be perforated Schedule 40 PVC. 
____________  m. The underdrain system shall connect to the outflow system at a point at least 1 foot inside 

the bioretention cell wall. 
____________  n. A non-perforated piping system is connected to the underdrain piping and extends to the 

surface of the planting soil for cleanouts. 
____________  o. Cleanouts are to be provided at the beginning of each pipe run and at all intersections. 
____________  p. A planting soil mixture specification and a soil characteristics table are provided.  Maximum 

clay content in the soil mixture is 8.00%. 
____________  q. The hydraulic conductivity for the planting mixture is to be 1-inch to 2-inches per hour. 
____________  r. Mulch layer specification is provided; mulch is to be a 4-inch layer of coarse hardwood 

mulch with re-application rate specified. 
____________  s. Soil with a P index of less than or equal to 25 specified on plan.  
____________  t. A bioretention area landscape plan is provided including the transport of plant material, 

preparation of the planting pit, fertilization, installation of the plant material, type and number 
of plantings (note that there shall be a minimum of three species of trees and three species of 
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shrubs selected to insure diversity, their planting locations, post-installation inspection and 
maintenance guidelines. 

 
Note:  Executed Stormwater Facility Operation and Maintenance Permit Agreement, payment of permit 
fee per facility and payment of surety are required prior to construction drawing approval. 
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City of Durham 

Public Works Department 

Stormwater Services Divisions 
101 City Hall Plaza, Durham, North Carolina, 27701 

Telephone (919) 560-4326 FAX (919) 560-4316 
 
 
Constructed Wetland and Pocket Wetland Design Summary 
 
Stormwater Management Construction Plan Review: 
A complete stormwater management construction plan submittal includes a design summary for each 
stormwater BMP, design calculations, plans and specifications showing BMP, inlet and outlet structure details. 
 
I.  PROJECT INFORMATION 
Project Name:   _________________________________________ Phase _________________ 
PIN:  ______________________  Case #: ___________ 
Design Contact Person: _____________________________  Phone #:  (____) ____-________ 
Legal Name of Owner:_____________________________   
Owner Contact: __________________________________  Phone #:  (____) ____-________ 
Owner Address:________________________________________________________________ 
Deed Book _______Page #_______ or Plat Book _______ Page#_______  for BMP Property 
For projects with multiple basins, specify which pond this worksheet applies to:  ___________________ 
Does the proposed pond also incorporate stormwater detention? Yes   No 
Detention provided for: ___ 1-year       ___ 2-year      ___ 10-year       ___ other _________ 
Dam Height:  _____ (feet) Dam Classification:  _____ 
 
Elevations 
Wetland bottom elevation  ____________  ft. (floor of the wetland) 
Permanent pool elevation  ____________  ft. (invert elevation of the orifice) 
Temporary pool elevation  ____________  ft. (elevation of the structure overflow) 
1-year storm orifice/weir elevation ____________  ft. (invert elevation) 
1-year storm water surface elevation ____________  ft.  
2-year storm orifice/weir elevation ____________  ft. (invert elevation) 
2-year storm water surface elevation ____________  ft. 
10-year storm orifice/weir elevation ____________  ft. (invert elevation) 
10-year storm water surface elev.  ____________  ft. 
Emergency spillway elevation  ____________  ft. (invert of emergency spillway) 
Top of embankment/dam  ____________  ft. (elevation) 
Maximum water surface elevation  ____________  ft. (max. storm pond can safely pass) 
Depth from design storm to Lowest orifice elevation ____________  ft.  
 
Areas 
Permanent pool area provided  ____________  ft2 (water surface area at orifice invert 
     elevation) 
Minimum required perm. pool area ____________  ft2 (calculated surface area required) 
Design storm surface area   ____________  ft2 (Specify frequency event:_____ year) 

 
   

Drainage area (10-acres min to Constructed Wetland) ____________  ac. (total drainage to the wetland) 
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Discharges (Specify only applicable frequency events) 
 

At BMP 
 
             1-year          2-year    10-year    _____-year 
Inflow ________  cfs ________  cfs ________  cfs  ________  cfs 
Routed outflow ________  cfs ________  cfs ________  cfs  ________  cfs 
 

At Analysis Point(s) that BMP Contributes to 
 
             1-year          2-year    10-year    _____-year 
Pre-development ________  cfs ________  cfs ________  cfs  ________  cfs 
Post-development w/o detention ________  cfs ________  cfs ________  cfs  ________  cfs 
With detention ________  cfs ________  cfs ________  cfs  ________  cfs 
 
Volumes 
Permanent pool volume  ____________  ft3 (volume of main pond and forebay) 
Water quality pool storage volume ____________  ft3 (volume above permanent pool) 
Design storm storage volume  ____________  ft3 (volume above permanent pool) 
Total Storage volume provided at design storm ____________  ft3 
Total Storage volume provided at top of dam ____________  ft3 

Forebay volume (Constructed Wetlands only) ____________  ft3 

 
Environmental Zones 
 

Zone Water Depth at Normal Pool1 Water Depth at 
Temporary Pool (Max 

Depth of 12-inches 
above Normal Pool)1 

Portion of Temporary 
Pool Surface Area 

Deep Pool 
 

   

Low Marsh 
 

   

High Marsh 
 

   

Woody Upland 
 

   

 
1  Depths are to be calculated using the hydraulic depth calculation for each zone.  Hydraulic Depth is the volume of water at an 
elevation divided by the water surface area at the same elevation. 
 
Other Parameters 
SA/DA2 ____________   (from DWQ table) 
Diameter of orifice ____________  in. (must provide draw down over 2 to 5 day period) 
Draw-down time ____________  hrs  
Design TSS removal ____________  %  (minimum 85% removal required) 
 
2  When using the SA/DA tables from the NCDENR BMP Manual, linear interpolation may be used for values between table entries.)  
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Riser/Principal and Emergency Spillway Information 
1-year storm orifice/weir diameter_____  in. length ________ft. 
2-year storm orifice/weir diameter_____  in. length ________ft. 
10-year storm orifice/weir diameter_____  in. length ________ft. 
___- year storm orifice/weir diameter_____  in. length ________ft. 
Principal spillway diameter_____  in. 
Emergency spillway  width_____ ft. side slopes ___:1  slope_____% 
 
 
II.  REQUIRED ITEMS CHECKLIST 
 
The following checklist outlines design requirements.  Initial in the space provided to indicate the following 
design requirements have been met and supporting documentation is attached. 
 
Applicant’s initials 
____________  a. The forebay volume is approximately equal to 20% of the pond volume. 
____________  b. The temporary pool controls runoff for water quality design storm. 
____________  c. The temporary pool draws down in 2- to 5-days. 
____________  d. The drainage area to a Constructed Wetland is at least 10-acres.  Smaller drainage areas to 

Pocket Wetlands will be reviewed on a case-by-case basis.   
____________  e. Riprap outlet protection, if provided, reduces flow to non-erosive velocities (provide 

calculations). 
____________  f. The wetland length to width ratio is greater than or equal to 3:1. 
____________  g. The wetland side slopes above the permanent pool area are no steeper than 3:1. 
____________  h. A submerged and vegetated shelf with a slope no greater than 6:1 is provided around the 

perimeter of the pond (show on plan and profile and provide a vegetation plan). 
____________  i. Vegetative cover above the permanent pool elevation is specified.  No woody vegetation is 

permitted on the embankment. 
____________  j. A surface baffle, trash rack or similar device is provided for both the overflow and orifice.  

Flat top trash racks are not acceptable.  Access hatch has been provided. 
____________  k. A recorded drainage easement is provided for each pond including access to the nearest 

right-of-way and is graded per Section 8.3, Stormwater Control Facilities (BMPs). 
____________  l. If the basin is used for sediment and erosion control during construction, a note requiring 

clean out and vegetative cover being established prior to use as a wet detention basin shall be 
provided on the construction plan. 

____________  m. A mechanism is specified which will drain the pond for maintenance and emergencies.  
Valves used shall be plug valves.  

____________  n. Anti-floatation calculations are provided for riser structure. 
____________  o. A plan view of the wetland with grading shown is provided. 
____________  p. A profile through the forebay, wetland and spillway is provided.  Water surface elevations 

are shown on the profile. 
____________  q. Riser structure details are provided. 
____________  r. Dam designed to account for a 5.00% settlement factor. 
____________  s. Compaction specifications for the embankment are shown on the plan. 
____________  t. The minimum top of dam width has been provided for the wetland embankment top width 

per Section 8.3, Stormwater Control Facilities (BMPs) 
 
Note:  Executed Stormwater Facility Operation and Maintenance Permit Agreement, payment of permit 

fee per facility and payment of surety are required prior to construction drawing approval 
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City of Durham 

Public Works Department 

Stormwater Services Divisions 
101 City Hall Plaza, Durham, North Carolina, 27701 

Telephone (919) 560-4326 FAX (919) 560-4316 
 

Underground Detention Design Summary 
 
Stormwater Management Construction Plan Review: 
A complete stormwater management construction plan submittal includes a design summary for each 
stormwater BMP, design calculations, plans and specifications showing BMP, inlet and outlet structure details. 
 
I.  PROJECT INFORMATION 
Project Name:   _________________________________________ Phase _________________ 
PIN:  ______________________  Case #: ___________ 
Design Contact Person: _____________________________  Phone #:  (____) ____-________ 
Legal Name of Owner:_____________________________   
Owner Contact: __________________________________  Phone #:  (____) ____-________ 
Owner Address:________________________________________________________________ 
Deed Book _______Page #_______ or Plat Book _______ Page#_______  for BMP Property 
For projects with multiple basins, specify which pond this worksheet applies to:  ______________________ 
Detention provided for: ___ 1-year       ___ 2-year      ___ 10-year       ___ other _________ 
 
Elevations 
Bottom elevation  ____________  ft. (invert out elevation of system) 
1-year storm orifice/weir elevation ____________  ft. (invert elevation) 
1-year storm water surface elevation ____________  ft. (elevation at the outlet of system) 
2-year storm orifice/weir elevation ____________  ft. (invert elevation) 
2-year storm water surface elevation ____________  ft. (elevation at the outlet of system) 
10-year storm orifice/weir elevation ____________  ft. (invert elevation) 
10-year storm water surface elevation ____________  ft. (elevation at the outlet of system) 
Emergency spillway elevation  ____________  ft. (invert of emergency spillway) 
Ground Surface Elevation  ____________  ft. (elevation of ground above outlet) 
Maximum Water Surface Elevation (____-year storm) ____________  ft. (elevation at the outlet of system) 
 
Areas 
Drainage area  ____________  ac. (total drainage to the facility) 
 
Volumes 
Total Storage Volume Provided  ____________  ft3 (volume detained at design storm) 
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Discharges (Specify only applicable frequency events) 
 

At BMP 
 
             1-year          2-year    10-year    _____-year 
Inflow ________  cfs ________  cfs ________  cfs  ________  cfs 
Routed outflow ________  cfs ________  cfs ________  cfs  ________  cfs 
 

At Analysis Point(s) that BMP Contributes to 
 
             1-year          2-year    10-year    _____-year 
Pre-development ________  cfs ________  cfs ________  cfs  ________  cfs 
Post-development w/o detention ________  cfs ________  cfs ________  cfs  ________  cfs 
With detention ________  cfs ________  cfs ________  cfs  ________  cfs 
 
System Information 
1-year storm orifice/weir diameter_____  in. length ________ft. 
2-year storm orifice/weir diameter_____  in. length ________ft. 
10-year storm orifice/weir diameter_____  in. length ________ft. 
___- year storm orifice/weir diameter_____  in. length ________ft. 
Principal spillway diameter_____  in. 
Emergency spillway  width_____ ft. side slopes ___:1  slope_____% 
  
II.  REQUIRED ITEMS CHECKLIST 
 
The following checklist outlines design requirements.  In the space provided to indicate the following design 
requirements have been met and supporting documentation is attached. 
 
Applicant’s initials 
____________  a. Riprap outlet protection, if provided, reduces flow to non-erosive velocities (provide 

calculations). 
____________  b. The system consists of two 60-inch minimum header pipes and two 60-inch minimum 

perimeter pipes.  36-inch interior pipes for additional storage are provided if needed. 
____________  c. Manhole access has been provided at the 4 corners of the system. 
____________  d. Traffic bearing cleanouts have been provided every 100-feet with a minimum of two per 

pipe run.  Manholes may be counted as cleanouts. 
____________  e. A traffic bearing door (bilco type or approved equal) has been placed at the inlet and outlet 

of the system. 
____________  f. Spacing of pipe runs are per the manufacturer’s specification. 
____________  g. The backfill material has been certified by a Geotechnical Engineer. 
____________  h. The system is water tight for the 10-year hydrostatic pressure calculated at the inlet to the 

system. 
____________  i. A surface or sub-surface bypass has been sized to safely convey the maximum required 

design storm. 
____________  j. An operation and maintenance plan for the system has been provided. 
____________  k. A recorded drainage easement is provided for each basin including access to the nearest 

right-of-way and is graded per Section 8.3, Stormwater Control Facilities (BMPs). 
____________  l. A plan view of the system with grading shown is provided 
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____________  m. A profile through the system and emergency bypass is provided.  Water surface elevations 
are shown on the profile. 

____________  n. Outlet structure details are provided. 
____________  o. Compaction specifications for the installation of the system are provided on the plan. 
 
Note:  Executed Stormwater Facility Operation and Maintenance Permit Agreement, payment of permit 
fee per facility and payment of surety are required prior to construction drawing approval. 
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SECTION 9.0 
 

STREETS 

 
This section is intended to provide design criteria for construction plans. The Transportation Division is 
responsible for reviewing and approving the general design layout of traffic flow patterns. Refer to Section 
10.0, Transportation, for questions concerning traffic flow, turn lanes, proposed pavement width, etc. 

The City and the County of Durham have adopted street standards for public and private streets. The Table of 
Minimum Design Requirements for Public and Private Residential Streets (PDF format - Acrobat Reader 
required) identifies the standard design criteria for street size and capacity and typical cross sections. In general 
all streets are designed according to their usage and proposed traffic volume and the City of Durham Street 
Construction Specifications. 

When a project involves or is adjacent to an existing street, an investigation should be made as to the current 
maintenance of that street. Information on streets maintained by the City of Durham is listed in the Powell Bill, 
found at http://www.ci.durham.nc.us/departments/works/divisions/engineering/powell_bill.pdf. 

I. General  

 1. All street construction, public and private, will conform to the requirements listed in Section 2.1, 
Construction Plan Approval Process. 

 

2. The Engineer shall provide a pavement design that shall be based on projected traffic volumes and 
percentage of trucks.  All pavement design to be a minimum 2-1/2-inch  I-2, 8-inch ABC or equivalent 
unless it is a Commercial/Industrial Road, Collector or Thoroughfares then it shall be a minimum of 2-
inch I-2, 2-inch HB, 8-inch ABC. Traffic characteristics or soil conditions may dictate increased stronger 
pavement section in any case.  

 3. Superelevated curves are not used on residential streets except by special approval.  
 4. Reverse Curves-horizontal  

  a. For design speeds of 25-mile per hour (mph) or less, a minimum of 25-feet of tangent on residential 
streets is required. 

  b. For design speeds greater than 25-mph, a minimum of 50-feet of tangent on residential streets is 
required. 

 5. No PCCs (point of compound curve) will be allowed.  

 

6. On residential and non-residential streets, cul-de-sacs shall have a minimum 37-foot to back of curb 
roadway radii, 35-foot back of curb throat radii, 46-foot right-of-way radius, and 26-foot right of way 
throat radii (24-inch curb and gutter section).  For a 30-inch curb and gutter section, cul-de-sacs shall 
have a minimum 37.5-foot to back of curb roadway radii, 34.5-foot back of curb throat radii, 46.5-foot 
right-of-way radius, and 25.5-foot right of way throat radii. 

 7. All storm drainage to conform to current City of Durham standards and policy.  

 

8. Street signage along public streets and on private streets/drives will be the responsibility of the entity(ies) 
responsible for the development and placed according to the standards of the City of Durham and 
NCDOT, as applicable (see Section 10.0, Transportation). The street signage on public streets will be 
maintained by the entity(ies) of the development up to the time when the street is accepted by the City of 
Durham or NCDOT, as applicable. The street signage for private streets will be maintained by the 
entity(ies) of the development. All signage shall conform to MUTCD (Manual on Uniform Traffic 
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Control Devices) Standards. 

 9. Anticipated street classification, traffic volume, design speed, sight distances and other relevant 
standards shall govern horizontal and vertical curves and roadway alignment. 

 10. Intersections shall intersect at 90-degrees with minimum of 70-degrees (only on a case by case review).  
 11. Desirable maximum profile grade is 10%. Minimum desirable grade is 1%. 

 
12. Grades should not exceed 3% for the first 300 feet from the centerline of any publicly maintained road 

for a residential collector/non-residential street. Grades should not exceed 5% for the first 100-feet from 
the centerline of any publicly maintained road for a residential street. 

 13. The use of a grade break, in lieu of a vertical curve, will be allowed only when the algebraic difference in 
the road grades is 0.80 or less. 

 14. Desirable curb radii for all intersecting streets are 30-feet with a minimum radius of 25-feet.  
Nonresidential and collectors require larger radii.  

 

15. Plans for all widening shall show that the contractor will saw and remove the top 1 ½-inches of existing 
pavement a minimum of 12-inches from the edge, or as directed by the city, and place new pavement 
over the existing base.  This may include additional surfacing up to full width of road as directed by the 
Department of Public Works. 

 
16. Curb and gutter and roll curb shall be City of Durham standard (see Durham Street Specifications). 

NCDOT median curb is accepted for medians and islands.   Roll curb shall transition to standard curb at 
all radii, catch basins, fire hydrants, and as directed by the Engineering inspector during construction. 

 17. ABC stone (Road Base) to extend under curb and gutter and terminate 6-inches beyond back of curb.  

 

18. At all non-residential driveways, a 48-inch valley gutter is to be used unless an approved street type 
driveway intersection is approved.   Minimum radii for all non-residential driveways will be 10-feet.  
Increased radii maybe required depending upon the project (Greater than 500 ADT will require a 
minimum 25-foot radius driveway). 

 19. Where streets terminate (example Phase lines) the following will be installed:  
  a. Asphalt header. 
  b. Riprap or concrete apron for storm water to dissipate. 
  c. Utilities to extend a minimum of 5-feet beyond the edge of pavement. 
  d. NCDOT type III barricade. 

 20. On projects involving irrigation systems within median areas, underdrain pipe shall be installed as 
follows: 

  a. Starting at a roadway low point, install a minimum of 100-lineal feet in both directions from the low 
point, along both sides of the median. 

  b. Along a section of road with "pickup" basins, a minimum of 100-lineal feet on the uphill side of the 
basins, on both sides of the median. 

  c. At the downhill end of the median, if the end is not at a low point. 

  
If during construction, a situation arises where water is coming from somewhere and there is a chance 
that the water could cause problems with the road, utilities or sidewalks, etc., additional underdrain will 
be required to drain the area. 

  
The underdrain shall be directed to discharge into a drainage structure.  No underdrain pipe shall cross 
roadway.  Junction boxes and catch basins shall be added along median to intercept the underdrain as 
needed. 

 
21. At a location where a wide street with curb and gutter tapers in to match a narrower street, without curb 

and gutter, the curb and gutter shall not follow the taper.  The distance between the ends of the curb and 
gutter shall be the width of the wider pavement area. 
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22. Temporary turnarounds are required when the street stub length is equal to or greater than 150-feet from 
the centerline of the intersection to the end of the stub or if there are 6 lots or more located adjacent to 
the street stub.  A temporary cul-de-sac, built to permanent cul-de-sac standards, are required when the 
street stub length is equal to or greater than 300-feet from the centerline of the intersection to the end of 
the stub or if there are 10 lots or more located adjacent to the street stub. 

 23. At stream crossings, the road must be built to the full City of Durham cross-section. 

 24. For acceptable K values for vertical curves, refer to the latest edition of the AASHTO publication 
entitled “A Policy on Geometric Design of Highways and Streets (Green Book).” 

 

25. For projects involving signalized intersection(s), an electronic copy of the approved construction 
drawings are to be submitted to the Traffic Operations Engineer, Transportation Division. Contact 
Transportation Division regarding submittal process. Submittals to take place only after Construction 
Drawings are approved. 

 
26. At all road stubs to adjacent properties where required by the Public Works Department, the consultant 

shall provide all requested future street profiles for review and approval. 
 

II. Construction  

 

1. Refer to Section 2.1, Construction Plan Approval Process.  
2. Immediately following placement and acceptance of the stone base, the 1 ½-inch of I-2 asphalt shall 

be installed.  Placement of the final 1-inch of I-2 shall occur within 1-year following the placement of 
the 1 ½-inch of I-2 or near the full build-out of the dwelling units.  Items within the pavement, such 
as valve boxes, manhole frames and covers, catch basin frames and grates, etc, shall be set to final 
road elevations prior to placement of the initial 1 ½-inch of I-2.  To prevent damage to these items 
during the delay of the final I-2 placement, additional asphalt shall be "feathered" in around them. 

3. All subgrade material shall be compacted to 95% standard proctor.  The stone base shall be 
compacted to 100% standard proctor. 

4. All driveway entrances must meet City of Durham standards or as subsequently amended or meet 
NCDOT if the driveways are located on the State Highway System. Permits are required before 
construction on both City and State roads (see Section 3.0, Permitting). 

5. All work must carry a one-year warranty from the date of City's acceptance on materials and 
workmanship including damages from settlement. 

6. Construction standards shall meet City of Durham Engineering Division's standards and 
specifications and N. C. Department of Transportation Standard Specifications for Roads and 
Structures, as revised 2002, (and as subsequently amended) and AASHTO’s “A Policy on Geometric 
Design of Highways and Streets, 4th Edition” (2001), except where standards in these Guidelines are 
more stringent. 
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Section 10.0 
 

TRANSPORTATION 
 
 
This section is intended to provide design criteria for street layout and vehicular movement.  The Transportation 
Division is responsible for reviewing and approving the general design layout of traffic flow patterns, for 
reviewing and approving the plans and installations of street name signs, traffic control signs and devices, 
traffic impact studies and street lighting. 
 
For street types and sections available for public and private streets, construction plan and profile guidelines 
refer to Section 9.0, Streets. 
 
Below is a list of items and corresponding Department or Division that can assist the designer if unable to locate 
the information in the Zoning and Subdivision Ordinance. 
 

Item Department/Division 

1. Site Access 1. Planning; Zoning/Subdivision Ordinance, Fire Protection 
2. Parking Spaces 2. Planning; for size, number of spaces 
3. Parking 3. Public Works/Transportation; for layout, orientation  
4. Entrance Location/width  4. Public Works/Transportation, Fire Protection 
5. NCDOT streets (existing/future) 5. NCDOT 
6. Cul-de-sacs length  6. Public Works/Transportation 
7. Number of units served  7. Public Works/Transportation 
8. Design Speed 8. Public Works/Transportation 
9. ROW required 9. Public Works/Transportation 
10. ROW; existing width  10. County Court House (plat/deed books  
11. Sidewalk required  11. Public Works/Transportation 
12. Sidewalk location, design  12. Public Works/Engineering 
13. Pavement Designs  13. Public Works/Engineering 
14. Curb and Gutter design  14. Public Works/Engineering 
15. Construction details  15. Public Works/Engineering 
16. Street Construction Plans  16. Public Works/Engineering 
17. Current Street Maintenance  17. Public Works/Engineering Services ; NCDOT 
18. Bus routes  18. Public Works/Transportation 
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Section I. Layout 
 
The purpose of these street standards is to create safe, livable, attractive streets.  Streets are not used for a single 
purpose, but for multiple purposes.  Properly designed streets provide access and mobility, corridors for 
pedestrian, bicycle, transit and motor vehicle movement, fire and emergency vehicle access, attractive public 
spaces, a place for neighborhood interaction, the efficient provision of public utilities networks including water 
supply, sanitary sewer, electricity, telecommunications and gas services, refuge disposal and for delivery of 
postal and other services.  Properly designed streets create attractive communities and contribute to clearly 
defined sense of place.  Streets shall be designed with due attention to building spacing and setbacks, and green 
spaces.  A street should be designed according to its function.  The street pattern shall provide acceptable levels 
of accessibility, safety and convenience for all street users in residential areas, while meeting community urban 
design requirements.  The pattern should discourage residential streets from operating as through traffic routes 
for externally generated traffic, while limiting the length of time local drivers need to spend in a low-speed 
environment.  The neighborhood street pattern should be simple, and logical, with the following characteristics 
exhibiting connectivity: 
 

a. minimize excessive vehicular traffic and discourage inappropriate through traffic  
b. conforming with the thoroughfare plan and/or other adopted corridor plans 
c. fit with and complement pedestrian, bicycle and transit networks.  

 
The design of the streets is intended to promote appropriate vehicular speeds on local neighborhood streets and 
reasonable access requirements for emergency vehicles.  Streets should be designed to reduce the potential for 
excessive speeds.  Traffic calming elements may be necessary to accomplish this goal. 
 
Section II. Signage and Pavement Marking Requirements 

The developer is responsible for fabrication and installation of all required standard street name signs, traffic 
control signs, poles and pavement markings within the public right-of-way.  The developer shall submit a 
signing and markings plan to the City at construction plan stage for review and approval.  All signs and 
pavement markings, shown on the construction plans, must be in place prior to the issuance of any certificate of 
occupancy.  The developer will maintain the signs, poles and markings until the street is accepted by the City of 
Durham, where from there, the City or NCDOT will maintain the signs, poles and markings at no additional 
cost to the developer. 
 
If decorative (non-standard) street lighting, signs or poles are desired, the City may permit the developer to 
install the decorative (non-standard) items if they meet the minimum requirements set out in the Manual on 
Uniform Traffic Control Devices, the City of Durham Street Lighting Policy, and the IES (Illuminating 
Engineering Society) Applicable Standards.  Designs and locations of decorative items must be approved by 
separate agreement with the City of Durham Transportation Division. 
 
Criteria  
1. All signage installed shall conform to standards set forth by the latest published edition of the Manual on 

Uniform Traffic Control Devices (MUTCD), the North Carolina Department of Transportation (NCDOT) 
Standard Construction Drawings, and City of Durham standards. 

2. Signage material shall conform to MUTCD color and reflectivity standards and shall at a minimum be 
engineering grade reflective material, except stop signs.  Stop signs shall be constructed of hi-intensity 
grade material on a 30-inch by 30-inch octagonal stop sign blank. 

3. All signs, except street markers, shall be mounted in a manner that the bottom of the sign is a minimum of 
7-feet above ground level.  Street marker signs shall be mounted over the top of stop signs according to the 
street marker standards in 7. below. 
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4. Ground mounted sign posts used to install street signage shall be 12-feet long and constructed of 14 gauge 
galvanized steel “U” channel posts or two inch (2-in) galvanized square steel tubing.  When used in specific 
locations and directed by the City of Durham, colored ground mounted sign posts may be required to match 
existing streetscape in the project vicinity.  Colored ground mounted supports shall be steel with a powder 
coated finish.  All ground mounted sign posts shall have 3/8th-inch holes down the center of the post drilled 
at 1-inch spacing for the entire length of the post. 

5. Ground mounted sign posts shall be driven to a minimum of 30-inches below ground level.  All posts shall 
be plumbed and leveled as the post is installed. 

6. If decorative (non-standard) items (poles, signs, etc.) are installed, it will be the responsibility of the 
developer to fabricate the items, install the items, and enter into an agreement with the City of Durham for 
the maintenance. 

7. All street markers (street name signs) shall be designed and installed as follows: 
a. Street markers shall be installed at all street intersections and will include the block number of each street 
b. All signage provided and installed shall be constructed from a 0.080 gauge anodized aluminum sign blank 

and conform to standard MUTCD sign sizes. 
c. Street markers shall be designed in a stacked configuration and located in a manner for visibility from all 

directions of travel. 
d. Street names shall be displayed by using a minimum of 4-inch reflective white letters and 2-inch reflective 

white numbers for the block numbers and abbreviations (RD, DR, etc.) on a reflective green background.  
On private streets, a notation of "private street" in 2-inch black letters on a yellow background will be 
added on the edge of the sign closest to the road. Signs must not have borders. 

e. The layout of the street markers shall conform to the City of Durham standard drawings.  The street name 
shall appear centered vertically on the left of the street marker.  The abbreviation shall appear to the top 
right of the street marker.  The block number shall appear to the bottom right of the street marker.  Each 
item should be spaced to balance the appearance of the street marker. 

f. Street marker material shall conform to MUTCD color and reflectivity standards and shall at a minimum be 
engineering grade reflective material. 

g. The letters shall be designed using the Standard Highway Alphabet of FHWA, series B. 
h. 2 sign blanks are required for each street name marker assembly.  Each blank shall have a street name on 

both sides.  The sign blanks shall be installed in a stacked manner using commercially available aluminum 
mounting hardware.  Each assembly shall contain 1 cross mount for flat blade street signs and 1 U-channel 
or square post bracket for flat blade street name signs.  Street markers for different streets shall be placed at 
right angles (see City of Durham standard drawings for street marker sign and street marker assembly 
construction).  The street marker assembly shall be mounted to the U-channel or square post over the top 
of the stop signs.  If a stop sign is not present, or the stop sign is not at an appropriate location for street 
markers, street markers shall be mounted on a separate u-channel or square post at the appropriate location. 

i. The length of the street marker is variable depending on the length of the street name, but should conform to 
Table 1 below. The height of the street marker shall be 6-inches. 

 
Table 1 

 
Street Marker Blank Length 

 
Street Name – Number of Letters* Street Marker Blank Length 

3-7 letters 24-inches 
8-10 letters 30-inches 
11-13 letters 36-inches 

Above 13 letters 36-inches plus 2-inches per 
additional letter 
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* Number of letters refers to the name of the street, but not the abbreviations needed to label road, drive, 
avenue, street, etc. 
 

8.  Pavement markings shall be placed on the streets adjacent to the site where roadway improvements are 
required or will be placed on new streets to be accepted by the City of Durham. Pavement markings must be 
made of a thermoplastic material and adhere to section 1200 of the NCDOT Roadway Standard Drawings, 2002 
edition. 
 
Checklist for the Signing and Pavement Marking Plans: 
_____ Note that signs and markings must be installed prior to certificate of occupancy and/or street acceptance, 
           as determined by the City 
_____ Stop signs/street markers 
_____ No outlet signs 
_____ Speed limit signs (25-mph signs will be installed on streets that are more than 800-feet in length in 
           subdivisions where needed) 
_____ Speed hump signs/markings 
_____ Stop bars (24-inch white thermoplastic) 
_____ Details of signs, spacing from ground, etc 
_____ All signs conform to the Manual On Uniform Traffic Control Devices (MUTCD) unless otherwise noted 
_____ Standard notes 
_____ Crosswalk Pavement Markings 
_____ Dimensions of Storage Bays, Bay Tapers, Transitions, Lane Widths, Crosswalks, etc. 
_____ All Permanent Pavement Markings Shall Be Thermoplastic 
_____ Details or Reference to NCDOT Standard Drawings 
_____ Any Site Specific Notes 
_____ Labeling of All Markings (Existing and Proposed) 
_____ Other things: To be determined 
 
Standard notes 
 
For site plan: 
Add the following note to the Special Conditions of Approval Box:  “The developer is responsible for 
fabrication and installation of all required signs and pavement markings within the public right-of-way.  The 
developer shall submit a signing and markings plan to the City at construction plan stage for review and 
approval.  All signs and pavement markings, shown on the construction plans, must be in place prior to the 
issuance of any certificate of occupancy and/or street acceptance, as determined by the City.” 
 
For construction drawings (signing and pavement marking plan): 
 

1. All signs, street markers, and pavement markings (everything called out on the signing and marking 
sheet) must be installed on each street prior to the issuance of a certificate of occupancy and/or street 
acceptance, as determined by the City. 

2. The street name sign shall be reflective to show the same shape and similar color both day and night.  
The letters and background shall be of contrasting colors. 

3. Street name signs shall have white letters on a green background. 
4. Lettering on the street names shall be 4-inch high in capital letters. 
5. Suffix lettering to indicate the type of street (such as street, avenue, or road) or the section of the City 

(such as NW) shall be lettering 2-inch high. 
6. Street name signs will be located on top of stop signs in a stacked position. 
7. Stop bars shall be 2-feet wide white thermoplastic per NCDOT specifications. 
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8. All signs must conform with the Manual On Uniform Traffic Control Devices (MUTCD). 
9. Street signs shall show block numbers.  (Block numbers are shown on the recorded plat. If they are not 

shown on recorded plat, contact the City’s Engineering Assessments Division at 560-4326) 
 
Section III. Lighting Requirements 
 
The City of Durham, at no additional cost to the developer or property owners, provides standard street lighting 
within the corporate City limits on City maintained streets.  Street lighting is installed at all intersections and 
non-occupied cul-de-sacs.  When requested by petition, extended street lighting may be installed in occupied 
cul-de-sacs and along the street blocks with an approximate spacing of 140-feet.  The extended street lighting 
will be provided when budgeted funds are available. 
 
The standard street light provided by the City of Durham is 9500 lumen, nema head, high pressure sodium unit 
mounted on a wooden pole at a minimum height of 20-feet. 
 
A developer or legal home owner's association may elect to install decorative (non-standard) street lighting.  
This may be accomplished by ordering the non-standard lighting through the local utility company serving the 
area.  At locations the City would have automatically installed the standard street lighting, the City may 
participate in the cost of the monthly electrical fees.  Developers and associations considering this option are 
cautioned to consider possible problems with future maintenance. 
 
Section IV. Guidelines for Traffic Impact Analysis (TIA) 
 
Requirement: 
A Traffic Impact Analysis (TIA) is required if the proposed development is expected to generate 150 or more 
peak hour vehicle trips as determined by the ITE Trip Generation Manual, most recent edition.  The TIA must 
be of sufficient scope and detail to allow the City to evaluate the impact of the proposal and the need for 
roadway capacity, operation and safety improvements resulting from the proposed development.  Supplemental 
analysis may be required if there is a change in the development plan, site plan or land use.  A TIA is valid as 
long as the approved site plan or development plan associated with the TIA is deemed valid. 
 
Preparer: 
The report shall be prepared by a professional engineer who is registered in North Carolina and has expertise in 
traffic engineering. 
 
Analysis Period: 
The analysis must examine expected traffic conditions one year after the project is scheduled to be complete.   
 
Pre-Submittal Conference: 
Prior to submitting the TIA, the traffic engineer must consult with the City Transportation Division to discuss 
various assumptions for the study, including, but not limited to:  trip generation assumptions, other approved 
developments within the study area, study area limits, trip distribution and pass-by traffic.  This discussion may 
be accomplished via phone, e-mail or fax or in person.  TIAs submitted without a pre-submittal conference may 
be rejected. 
 
Memorandum of Understanding: 
The traffic engineer shall submit a memorandum of understand to the City Transportation Division to document 
the agreements made during the pre-submittal conference.  The memorandum of understanding may be received 
by the City via e-mail, fax, or mail.  The traffic engineer shall not begin work on the TIA until the City 
Transportation Division has approved the memorandum of understanding. 
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Trip Generation: 
Trip generation estimates must be obtained from the latest version of the ITE Trip Generation Manual.  The 
standard trip generation estimates to be used are those for the AM and PM peak hours of adjacent street traffic 
on a weekday. Exceptions to this may include churches, recreation facilities or other special generators.  ITE 
procedures for generating traffic shall be used as specified in the Trip Generation Manual.  Alternate rates may 
be used with prior approval by City Transportation staff.  Any assumption regarding site traffic distribution or 
demand reduction via pass-by trips, internal trips, transit usage or transportation demand management (TDM) 
strategies, must be approved in advance by the City Transportation staff and documented in the report.  Include 
documentation calculations (i.e. rates or equations used for each land use) in the report. 
 
Trip Distribution and Assignment: 
Sketches of site traffic distribution percentages must be included.  An accompanying trip assignment sketch 
should clearly indicate turning movements attributable to the project site at the analysis intersections.    
 
Area of Analysis: 
The analysis area should include all streets where site traffic will constitute 10% or more of any intersection 
approach during the peak hour.  Current intersection turning movement counts must be obtained unless recent 
counts (within the last twelve months) are available from the City or NCDOT.  All turning movement counts 
utilized must have been collected within the twelve months prior to the date of submittal and on weekdays 
(excluding Monday AM and Friday PM peak hours and holidays).  Other peak periods such as noon or weekend 
periods, may be required if appropriate for the development.  Efforts should be made to balance traffic volumes 
between closely spaced intersections where appropriate.  City Transportation staff may require signal warrant 
analyses for high volume un-signalized intersections.  The analysis must follow the warrant guidelines specified 
in the latest edition of the Federal Highway Manual of Uniform Traffic Control Devices (MUTCD). 
 The analysis may include recent crash data in the study area.  The report should identify locations where traffic 
safety should be given extra consideration. 
 
Approved Development Traffic: 
As listed below, traffic from other nearby significant approved developments must be included in the analysis.  
Analysis of traffic from pending development projects with significant trip generation potential may also be 
required at the discretion of the City.  Traffic volumes for any approved developments can be obtained from the 
City’s Transportation Division. 
 
Improvements: 
Improvements which may be assumed in the analysis are those which have an expected completion date 
concurrent with that of the project and are either: 
1. Funded in the City’s Capital Improvement Program, 
2. Funded through the State’s Transportation Improvement Program, or 
3. Indicated as required improvements of other approved development projects. 
 
Those improvements related to other development projects must be clearly referenced in the report.  Prior 
approval must be obtained from City Transportation staff to include other roadway improvements.   
The study should clearly indicate those improvements offered by the developer to improve safety or operations.  
The goal is to achieve LOS D, ensure proper traffic operations, and mitigate potential safety concerns.  Where 
existing conditions are below LOS D, improvements must be recommended that, at a minimum, attain LOS D 
unless otherwise approved by City staff. 
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Analysis Required: 
The study shall be performed using the operational analysis of the latest Highway Capacity Manual and its 
associated software (Synchro HCM Reports may be substituted for HCS).  Other software packages such as 
Synchro are preferred for coordinated signal systems and may be required for supplemental analysis.  All 
signalized intersections within the analysis area, all project entrances, and all un-signalized intersections at 
which site traffic will constitute 10% or more of any one approach shall be modeled.  Due to related impacts or 
current operational problems, the Transportation Division may require other adjacent intersections to be 
included in the study area.  Safety, traffic simulation, gap, queue, traffic signal warrants or other analyses may 
also be required under certain circumstances. 
 
If a signal is part of a coordinated system, it must be analyzed as such under all scenarios.  It is acceptable to 
optimize all signals for future alternative analyses, however present signal timings and phasing shall be used for 
the existing conditions analysis.  The following assumptions shall be used unless City Transportation staff 
grants prior approval for variance.  Supporting data may be required. 
• A peak hour factor of 0.90 shall be applied for all cases except existing traffic. 
• Zero right turns on red for signalized intersections as a worst-case scenario. 
• Type III arrival rate. 
• Minimum four (4) second yellow and two (2) second all-red clearance interval. 
• Minimum seven (7) second green time per phase for left turns. 
• Minimum ten (10) second green time for through movements. 
• Preferred Signal Cycle Lengths: 

• Two or Three Phase = 60 second minimum, 120 second maximum 
• Four to Eight Phase = 110 second minimum, 180 second maximum 

 
Intersections shall be analyzed under four scenarios: 
1.  Existing 
2.  No-Build             (existing + 3% annual growth + approved developments) 
3.  Build                   (existing + 3% annual growth + approved + site traffic) 
4.  Build Improved   (existing + 3% annual growth + approved + site + necessary improvements) 
 
Scenario 4 may be eliminated if improvements are not necessary to satisfy any queuing problems or the LOS 
criteria listed herein.  Overall LOS must be provided for all signalized intersections and worst movement LOS 
must be provided for all unsignalized intersections.  Intersection analysis shall include queue analysis.  The 
analysis year for all future scenarios is one year following the development’s scheduled completion year (Build 
+ 1). 
 
Report Content: 
Two copies of the final report should be submitted to the City Transportation Division, one copy shall be 
submitted to the City Planning Department, and if necessary, copies relating to projects impacting state roads 
should be submitted to the NCDOT District Office as well as the NCDOT Traffic Engineering Branch. 
 
The report must include:  
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• A full size copy of the site/development plan, (If the site plan had a development plan preceding it, then the 
site plan must be consistent with the official development plan submitted to the City-County Planning 
Department.) 

• A vicinity map,  
• Speed limits of streets within the study area, 
• Sketches of traffic distribution percentages and peak hour volumes,  
• All capacity analyses (detailed report),  
• Signal warrant studies, if appropriate,  
• Intersection diagrams, which, as a minimum shall indicate: 

• The current approach and departure laneage at each intersection,  
• The distance between adjacent intersections,  
• The length of full width storage and departure for existing auxiliary lanes,  
• Recommended storage for proposed auxiliary lanes, 
• Any mid-block changes in cross section should also be noted, and 

• Other documentation of data and assumptions used in the analysis.   
 
Any submittal not containing all of the above elements will be considered incomplete and shall not be reviewed 
until a complete submittal is received. 
 
The report must clearly indicate those improvements proposed by the developer.  For multi-phase 
developments, the phasing of improvements should be addressed.  Capacity analyses may be required to 
confirm that the phasing of improvements will provide an acceptable level of service with each phase. 

Attached are pages that illustrate the preferred outline (table of contents) for all TIA reports submitted to the 
City along with the Review Checklist used by City of Durham officials.  See attachments. 
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TIA Attachment #1 - Standard Table of Contents 

FOR TIA REPORTS SUBMITTED TO THE CITY OF DURHAM 
 

1. Introduction  

2. Executive Summary 

3. Site Location and Access 
• Figure:  Vicinity Map 
• Figure:  Site Plan Map  
• Figure:  Existing Lane Geometry of Study Intersections (include current approach and departure 

laneage at each intersection, distances between intersections, speed limits, and full width storage for 
exclusive turn lanes) 

4. Existing Analysis 
• Figure:  Existing AM and PM Turning Movement Volumes 
• Table:  Existing LOS Results (Overall LOS indicated for signalized intersections and Worst 

Movement/Approach for unsignalized intersections) 

5. Future No-Build Analysis 
• Figure:  No-Build AM and PM Turning Movement Volumes 
• Table:  No-Build LOS Results (Overall LOS indicated for signalized intersections and Worst 

Movement/Approach for unsignalized intersections) 

6. Trip Generation 
• Table:  Trip Generation Rates (Land use and quantity, ITE Code, and resulting ADT volumes, AM and 

PM Enter and Exit volumes included) 

7. Trip Distribution and Assignment 
• Figure:  Directional Distribution Percentages 
• Figure:  Site Generated Trip Assignment 

8. Future Build Analysis 
• Figure:  Build AM and PM Turning Movement Volumes 
• Table:  Build LOS Results (Overall LOS indicated for signalized intersections and Worst 

Movement/Approach for unsignalized intersections) 

9. Future Build Improved Analysis  (Not required if no improvements are necessary) 
• Figure:  Build Improved AM and PM Turning Movement Volumes 
• Table:  Build Improved LOS Results (Overall LOS indicated for signalized intersections and Worst 

Movement/Approach for unsignalized intersections) 

10. Supplemental Analysis (Safety, Signal Warrant, Queue, or other analysis as required) 

11. Findings and Conclusions 
• Table:  LOS Comparison of All Scenarios (Overall LOS indicated for signalized intersections and 

Worst Movement/Approach for unsignalized intersections) 
• Figure:  Roadway Lane Configurations (Existing, Proposed, and Committed Improvements Indicated, 

with accompanying identification of parties responsible for improvments)  
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Appendix  – Count Data, Trip Generation, LOS Analysis and Output 
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TIA Attachment #2 -Traffic Impact Assessment 
Review Checklist  

 
Development Name :  _____________________________________________________  
Development Location :  ___________________________________________________ 
Development Owner :  _____________________________________________________ 
TIA Prepared by :  _________________  Company :  _______________________ 
Site Plan Prepared by:  ______________ Company :  _______________________ 
Review Date :  _____________________ Reviewed By :  ____________________ 
 
Submittal Package: 
 Full size copy of the site / development plan 
 Plans Sealed 
 TIA Sealed 
 Vicinity map 
 Speed limit(s) of streets within the study area 
 Sketch of traffic distribution percentages 
 Sketch of peak hour volumes 
 Capacity Analyses 
 Signal Warrant Study (if applicable) 
 Documentation of Data and Assumptions (traffic counts, trip generation, safety) 
 Intersection diagrams, including 
   Approach laneage 
   Departure laneage 
   Distance between adjacent intersections 
   Length of full-width storage in existing auxiliary lanes 
   Recommended storage for proposed auxiliary lanes 
 Improvements proposed by developer clearly noted 
 Multi-phase development? 
   Phased improvements addressed? 
   Capacity analysis for phased improvement provided? 
 
General Requirements: 
 Operational analysis performed using Highway Capacity Software / Synchro 
 All project entrances analyzed 
 All signalized intersections within study area analyzed 
 All un-signalized intersections where site traffic will constitute 10% or more of any one approach. 
 Other intersection analysis required?? 
  Which intersection(s):        
            
            
Assumptions: 
 Peak hour factor of 0.9 
 Type III arrival rate 
 Minimum 6-second yellow + all red clearance 
 7-second minimum green time per left turn movement 
 10-second minimum green time per left through movement (speed limit) 
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Scenarios Analyzed: 
 Existing traffic 
 No Build (Existing traffic + 3% annual growth + approved development traffic) 
 Build (Existing traffic + 3% annual growth + approved development traffic + site traffic) 
 Build Improved (Existing + 3% annual growth +approved development traffic+ site traffic+  

necessary improvements) 
 
Detailed Review Comments: 
 
Existing Traffic Volumes:  Are the existing counts based on recent peak hour turning movements?  If older data 
were used, have they been updated using reasonable factors (agreed to by the City)?  Are the seasonal and day of the 
week representative of the year or design year?  Was construction or any other events that might have impacted the 
validity of the counts noted?  ____________________ 
 
Comments:  
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
 
Trip Generation:  Are the project trip generation rates from the latest edition of ITE’s Trip Generation?  If yes, are 
the rates based on a sufficient number of studies to be accurate and used correctly?  If local trip generation rates are 
used, such as from similar developments in the area, is there adequate documentation to support the rates?  
_________ 
 
Comments:  
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
 
Reduction in Trip Generation:  Are any trip reductions used for Pass-By Trips, Internal Capture Traffic, Transit, 
Ride-Sharing, etc. reasonable?  Are reductions adequately documented?  Is the source and rationale for reductions 
valid for this application?  Is the full impact of turning movements addressed?  ______________________________ 
 
Comments:  
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
 
Trip Distribution / Assignment:  Are the expected trip patterns to / from the subject site reasonable based on a 
market analysis, existing patterns, population distribution, or a network traffic assignment model, etc.?  
____________ 
 
Comments: 
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
 
Background Traffic:  Is there a reasonable projection of non-project traffic on the nearby street system for the 
horizon year based on historic increases and consideration of approved projects in the vicinity?  Are these volumes 
shown graphically?  
__________________________________________________________________________________________ 
 
Comments:  
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
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Analysis:  Are the correct time periods evaluated – i.e. AM peak hour, PM peak hour, daily / weekend peaks at 
shopping centers, recreational uses, etc.?  Are levels of service shown for each movement at the study area 
intersections?  Has the study addressed all issues from pre-study meetings / conferences / transmittals, etc.?  
________ 
 
Comments:  
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
 
Access:  Are the number of driveways proposed the minimum needed to accommodate site traffic?  Could conditions 
be improved with some sort of shared access system or relocation of access points?  ___________________________ 
 
Comments:  
__________________________________________________________________________________________ 
______________________________________________________________________________________________
______________________________________________________________________________________ 
 
Mitigation Alternatives:  If the study acknowledges that improvements to the roadway system will be needed, are 
the proposed mitigation alternatives reasonable and implementable?  
___________________________________________ 
 
Comments:  
_____________________________________________________________________________________ 
______________________________________________________________________________________________
______________________________________________________________________________________________
__ 
 
Mitigation Timing:  Are the timing and responsibility for implementing mitigation measures addressed sufficiently?  
Are there any recommended roadway improvements which are not addressed?  _______________________________ 
 
Comments:  
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 
 
Review Meeting:  Is there a need for a joint meeting between the City, community representatives, adjacent 
communities, others, and the developer to discuss traffic issues related to this project prior to any approval?  
________ 
 
Comments:  
__________________________________________________________________________________________ 
__________________________________________________________________________________________ 

H-801



 
   

SECTION 11.0 
 

SIDEWALKS  

 
This section is intended to provide design criteria for sidewalk layout and construction.  
 
I. General 

1. Sidewalk plans shall be to conditions as shown on site plan or field adjusted. 
2. Add the following note for the proposed sidewalk located within the ROW; 

The location of the sidewalk shown on this plan is schematic. A City of Durham and /or 
NCDOT encroachment permit is required prior to any construction.  After obtaining the 
required permits, please contact the City of Durham Engineering Construction Inspection 
office at 560-4326 for a pre-construction conference and field visit prior to any work on the 
proposed sidewalk. 

3. Sidewalks are to be constructed inside and adjacent to the right-of way. 
4. Sidewalks shall extend to all intersections (even crossing roadside ditches). 
5. All sidewalks at intersections to have handicap ramps according to the City of Durham details and 

specifications.  At NCDOT roads, two ramps at each corner. 
6. Sidewalks shall be a minimum of 4-inches thick and 6-inches thick across driveways. 
7. Sidewalks shall be a minimum of 5-feet wide. 
8. If a meter is installed in the sidewalk, then the meter shall be installed at the back of sidewalk or can be 

installed in the sidewalk providing the water meter box top is flush, smooth and is not a tripping hazard. 
9. Public sidewalks will have no wire reinforcing. 
10. Sidewalks to extend across all driveways (6-inches thick). 
11. All handicapped ramps shall be 6-inches thick. 
12. The sidewalk and handicap ramp from PC to PT through a radius shall be 6-inches thick. 
13. Sidewalks shall be 3,000-psi concrete. 
14. Payment in lieu for sidewalk construction may be an option for sites if it can be demonstrated to the approving 

body that such construction may cause undo construction hardship (culverts, bridges, etc.).  The hardship must 
be demonstrated before a plan is submitted with the payment in lieu note on the plan.  A request should be 
submitted in writing prior to the City/County Planning Department’s Development Review Board’s (DRB) 
consideration.  DRB must grant approval of this option during review of the site plan. 

15. On major and minor thoroughfares within the UGA, sidewalks must be placed on both sides of the road.  All 
other roads within the UGA, sidewalk must be placed on at least one side of the road.  The Transportation 
Division, at its own discretion, may require that sidewalks be constructed on both sides of roads in heavy 
commercial, heavy retail or heavy residential areas.  On all site plans, sidewalk must be designated as so 
whether it is existing sidewalk or proposed sidewalk. 

16. Sidewalks shall be placed as directed by the Engineering Division at an elevation that corresponds with future 
widening such that the sidewalk will not need to be replaced when future widening takes place. 
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SECTION 12.0 
 

STANDARD NOTES  
 

This section contains the most commonly used notes and easement phrases.  Some of the dimensions are left blank 
since it is a variable number.  Refer to the Durham City/County Zoning Ordinance or the UDO, as applicable, for the 
requirements of these dimensions. 

Engineering Division Notes 

Engineering Standard Site Plan Notes.  In the Special Conditions of Approval Box, always add the following 
notes: 
 
All sizes, materials, slopes, geometry, locations, evaluations, extensions and depths for all existing and proposed 
streets and utilities (waterlines, sanitary sewer lines and storm drainage conveyance systems) shall be designed to the 
specifications set forth in the design criteria and standards of the Public Works Department and be subject to review 
and approval by the Public Works Department at construction drawing submittal. 
 
The designing professional (a NCPE, NCPLS or NCRLA – as required) will submit 3 sets of construction drawings to 
City Engineering for review and approval before starting construction (see Construction Plan Approval Process).   
NOTE: The approval of construction drawings is separate from site plan approval. 
 
As-built drawings shall be approved prior to water meter and sanitary sewer service connection installations and prior 
issuance of a certificate of occupancy. 
 
In the Special Conditions of Approval Box, add the following notes as required: 
 
Extension Agreement required (submit after site plan approved but before construction plans).  Contact Engineering 
Division (560-4326, FAX 560-4316) with complete name (Individual, Inc., Corp., etc) and telephone number of entity 
extending services to the site. 
 
Annexation petition required.  Contact Budget Department @ 560-4111 
 
If a hydrant is proposed a fire flow analysis is required.  Waterline size may change with fire flow analysis. Contact 
City Engineering @ 560-4326 to schedule flow test or to obtain current system data. 
 
Water and sanitary sewer permits are required for this project. 
 
Back flow permit required with this project. 
 
A City of Durham Driveway permit is required. 
 
A NCDOT or City of Durham Driveway Permit is required. 
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Water easement note: 
 
Centerline of _____ foot wide City of Durham Water Easement. Subject to terms stated in the Declaration in Real 
Estate Book 1510, page 958. No structures, fill, embankments, trees or obstructions permitted within the easement 
except according to those terms.  
 
Sanitary sewer easement note: 
 
Centerline of _____ foot wide City of Durham Sanitary Sewer Easement. Subject to terms stated in the Declaration in 
Real Estate Book 1510, page 958. No structures, fill, embankments, trees or obstructions permitted within the 
easement except according to those terms.  
 
Centerline of _____ foot wide County of Durham Sanitary Sewer Easement. Subject to terms stated in the Declaration 
in Real Estate Book 1626, page 145. No structures, fill, embankments, trees or obstructions permitted within the 
easement except according to those terms.  
 
Sidewalk note: 
 
The location of the sidewalks shown on this plan is schematic. A City of Durham and/or NCDOT encroachment 
permit is required prior to any construction. After obtaining the required permits, please contact the City of Durham 
Engineering Construction Inspection office at 560-4326 for a pre-construction conference and field visit prior to any 
work on the proposed sidewalk.  
 
Driveway permit notes: 
 
A City of Durham Driveway Permit is required prior to any driveway construction on public right-of-way. Submit 
plans for Driveway Permit approval to City Engineering Development Review. After obtaining the permit, please call 
City of Durham Engineering Inspection office at 560-4326 prior to start of construction.  
 
NCDOT Driveway Permit required prior to construction. Contact NCDOT at 220-4750 for requirements.  
 
Utility Notes: 
 
A Utility Mainline Construction permit is required prior to the installation of each utility.  All utilities shall submit 
plan drawings and applications to the City Engineering Division. 
 
Water service abandonment: 
 
Abandonment of water services shall include excavating down to corporation, turning it off and cutting service line 
free from corporation. The meter, if present, shall be returned to City of Durham. 
 
Sanitary sewer service abandonment: 
 
Abandonment of sanitary sewer service lines shall consist of excavating down to the service connection to the main, 
cutting this connection and installing a watertight plug in the main. All clean-out risers on the service line should be 
removed. The service line can be abandoned in place. 

Provide Utility Crossing Construction note where there are new mainline (public or private) utilities proposed on 
plans as follows: 
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Water, sanitary sewer and storm sewer separation notes: 
 

1. Horizontal and Vertical Separation 
 

A. Sanitary Sewers shall be laid at least 10-feet horizontally from any existing or proposed water main.  
The distance shall be measured edge to edge.  In cases where it is not practical to maintain a 10-foot 
separation, the City of Durham may allow deviation on a case-by-case basis, if supported by data from 
the design engineer.  Such deviation on may allow the installation of the sanitary sewer closer to a 
water main, provided that the water main is in a separate trench or on an undisturbed earth shelf 
located on one side of the sanitary sewer and at an elevation so the bottom of the water main is at least 
18-inches above the top of the sewer. 

B. If it is impossible to obtain proper horizontal and vertical separation as described above or anytime 
the sanitary sewer is over the water main, both the water main and sanitary sewer must be constructed 
of ferrous pipe complying with the public water supply design standards and be pressure tested to 150-
psi to assure water tightness before backfilling. 

C. A 12-inch vertical separation shall be provided between storm sewer and sanitary sewer lines or 
ferrous pipe specified.  A 12-inch vertical separation shall be provided between storm sewer and water 
mains.   
1. If a 12-inch vertical separation is not maintained at a crossing between storm sewer and water 

mains (or pressure sewers).  The water main shall be constructed of ferrous pipe and a concrete 
collar shall be poured around water mains and storm sewer to immobilize the crossing.   

 
2. Crossings 
 

A. Sanitary Sewer crossing water mains shall be laid to provide a minimum vertical distance of 18-inches 
between the outside of the water main and the outside of the sanitary sewer.  The crossing shall be 
arranged so that the sanitary sewer joints will be equidistant and as far as possible from the water 
main joints. 

B. When it is impossible to obtain proper horizontal and vertical separation as stipulated above, one of 
the following methods must be specified. 
1. The sanitary sewer shall be designed and constructed of ferrous pipe and shall be pressure tested 

at 150-psi to assure water tightness prior to backfilling, or 
2. Either the water main or the sanitary sewer line may be encased in a watertight carrier pipe, which 

extends 10-feet on both sides of the crossing, measured perpendicular to the water main.  The 
carrier pipe shall be of materials approved by the City of Durham for use in water main 
construction. 
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Townhome Note: 
 
Townhome developments may be designed and constructed with parking areas on both sides of the travel lanes. This 
configuration is not to be considered a street.  If this option is used, the travel and parking areas shall be noted as 
“Private Access and Common Areas”.  As such, the Developer shall acknowledge and make prospective buyers aware 
that these areas will not be assigned a street name, nor will they ever be eligible for maintenance by the City of 
Durham. The Developer will ensure that all of the access and common area property is described in the covenants and 
that the Home Owners Association is responsible for the maintenance of this area.  The following note shall be added 
to all site plans and plats associated with the development: 
 
The driving and parking areas shown on this drawing noted as “Private Access and Common Areas” do not meet 
City of Durham street standards. The features within this area are private and will never be eligible for public 
maintenance. 
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Stormwater Services Division Notes 
 
A.  Special Conditions of Approval Box Notes for Site Plan/Preliminary Plat Submittals:  (Note that these notes 
may or may not apply to the project depending on the requirements of the project, determined during review) 
 
1.  FEMA Flood Study Required: 
 

“A CLOMR shall be obtained from FEMA prior to construction drawing approval.  A LOMR shall be 
obtained from FEMA prior to issuance of any certificates of occupancy or certificates of compliance.” 

 
2.  For Developments within the Neuse River Basin (Payment, if required, to be determined during site plan review): 

“A site plan cannot be approved until a receipt from the North Carolina Ecosystem Enhancement Program has 
been received by the City of Durham confirming the payment of $X.XX in offset fees.” 

 
3.  For Developments required to have a stormwater BMP facility: 
 

“Final design calculations for the stormwater BMP facility will require the use of storage indication routing 
methodology such as TR-20 or HEC-1 models.  For the BMP facility, provide stage-storage relationship and 
inflow and outflow hydrographs.  Provide all tabulated data including calculations showing the outlet under 
orifice control, barrel control and weir control, as appropriate, to show how the routing was developed.” 

 
4.  For Developments required to have a stormwater BMP facility: 
 

“An executed stormwater facility operation and maintenance permit agreement (prepared by Stormwater 
Services, City of Durham), payment of stormwater facility permit fee per BMP facility and perpetual surety 
for the continued operation and maintenance of the facility is required prior to construction plan approval.” 

 
5.  For Developments required to have a stormwater BMP facility: 
 

“An as-built certification for the stormwater BMP(s), provided by the design engineer, is required.  The as-
built shall be submitted per the Reference Guide for Development, approved by the Stormwater Services 
Division and the BMP(s) shall be inspected and approved by the Stormwater Services Division prior to 
issuance of any certificates of occupancy or certificates of compliance for the project.” 

 
6.  For Developments required to have a stormwater BMP facility: 
 

“A completed City of Durham Design Summary is required for each stormwater BMP facility no later than at 
the first construction drawing submittal.” 

 
7.  For Developments required to have a stormwater BMP facility: 
 

“Stormwater BMP facility design calculations will not be reviewed or approved with the Site Plan/Preliminary 
Plat submittal.  All stormwater BMP facility designs will be reviewed and approved during the construction 
drawing submittal process.” 

 
B.  Standard Notes:  (Note that these notes may or may not apply to the project depending on the requirements 
of the project, determined during review) 
 
1.  Stormwater Drainage Easement Note (Width determined at construction drawings): 
 

“Centerline of _____ foot wide public storm water drainage easement.  Ownership of and responsibility for 
improvement and maintenance of storm water facilities in this easement remains with the current owner.  If 
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the property is within or becomes a part of the City, the easement and access points to the easement are subject 
to the terms and restrictions stated in the "Revised Declaration of Rights and Privileges of the City of Durham 
in Storm Water Management Facility Easements" recorded in Real Estate Book 2298, Page 208, which 
document is incorporated herein.  This easement and the Revised Declaration do not create the obligation to 
provide public maintenance.  No building, structures, fills, embankments or obstructions permitted within the 
easement except according to those terms.” 

 
2.  Stream Buffer Notes (Width determined at Rezoning or Site Plan): 
 

“_____ foot wide undisturbed stream buffer each side of stream, measured from top of bank.  No clearing or 
grading other than selective thinning and ordinary maintenance of existing vegetation permitted.” 

 
3.  Floodplain Notes: 
 

“All development within the floodway and floodway fringe, including fill, new construction, substantial 
improvements, manufactured housing, storage of materials and storage of toxic or flammable substances, is 
prohibited except as provided by applicable Flood Hazard Regulations.” 

  
4.  General Notes: 
 

“State and federal permit authorization may be required from the DEHNR and the U.S. Corps of Engineers 
prior to the commencement of any land disturbing activities in or near a lake, stream, creek, tributary or any 
unnamed body of water and its adjacent wetlands.” 
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Transportation Division Notes 
 
Where Streets terminate, add the following note to the construction drawings: 
 
Where streets terminate (example Phase lines) the following will be installed:  1) Asphalt header, 2) Riprap or 
concrete apron for storm water to dissipate, 3) Utilities to extend a minimum of 5-feet beyond the edge of pavement, 
4) NCDOT type III barricade. 
 
Off-site roadway improvements, add the following note to the special conditions of approval box: 
 
By referencing roadway improvements on the plan, the applicant agrees to construct said improvements prior to 
issuance of certificate of occupancy in a manner that will allow them to function as noted on the plan and in 
accordance with NCDOT and City of Durham standards and policies.  This includes (where appropriate) but is not 
limited to:  adequate transition tapers, alignment of lanes through intersections, associated signal modifications, 
pavement markings, associated signage, curb and gutter, coordination with other proposed roadway improvements 
and bike lanes.  The applicant also accepts the financial responsibility for acquisition of any additional right-of-way 
necessary to accommodate these improvements and any required sidewalk construction. 
 
Signs and/or pavement markings to be installed by the developer (new subdivisions or off-site roadway 
improvements that need new markings for example), add the following note to the special conditions of approval box: 
 
The developer is responsible for fabrication and installation of all required signs and pavement markings within the 
public right-of-way.  The developer shall submit a signing and markings plan to the City at construction plan stage 
for review and approval. All signs and pavement markings, shown on the construction plans, must be in place prior to 
the issuance of any certificate of occupancy and/or street acceptance, as determined by the City. 
 
Right-of-way dedication on a major/minor thoroughfare adjacent to the site, add the following note to the special 
conditions of approval box: 
 
Dedicate an additional ___ feet of right-of-way along the frontage of the site on _________ Road prior to the 
issuance of any building permit. A copy of the recorded plat must be submitted with the first building permit 
application. 
 
Bus stop/shelter is to be constructed near the site, add the following note to the special conditions of approval box: 
 
Provide bus shelter with concrete pad on ______ Road. Design specifications and exact location to be reviewed and 
approved by DATA prior to construction. 
 
Off-site roadway improvements on the site, add the following note to the special conditions of approval box: 
 
All off-site roadway improvements must be complete prior to the issuance of any certificate of occupancy. 
 
Variations to these standard notes may be applied with the express consent of the Transportation Division. 
 
 
Signage and Marking Plan Construction Drawing Notes: 
 
1. All signs, street markers, and pavement markings (everything called out on the signing and marking sheet) must 

be installed on each street prior to the issuance of a certificate of occupancy and/or street acceptance, as 
determined by the City. 

2. The street name sign shall be reflective to show the same shape and similar color both day and night. The letters 
and background shall be of contrasting colors. 
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3. Street name signs shall have white letters on a green background. 
4. Lettering on the street names shall be 4-inches high in capital letters. 
5. Suffix lettering to indicate the type of street (such as street, avenue, or road) or the section of the City (such as 

NW) shall be lettering 2-inches high. 
6. Street name signs will be located on top of stop signs in a stacked position. 
7. Stop bars shall be 2-feet wide white thermoplastic per NCDOT specifications. 
8. All signs must conform with the Manual On Uniform Traffic Control Devices (MUTCD). 
9. Street signs shall show block numbers. (Block numbers are shown on the recorded plat. If they are not shown on 

recorded plat, contact the City’s Engineering Assessments Division at 560-4326) 
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SECTION 13.0 
 

FORMS  

 
This section is intended to provide standard forms, checklists and permit applications that the City of Durham 
Engineering Division uses when reviewing and approving plats, site plans, construction drawings and permits. These 
can be reproduced and used as originals.  Note that some forms are two-sided.  
 
These forms may be updated periodically. Contact City of Durham Engineering to verify the latest edition is being  
 
Construction Plan Approval Stamp  
 
The stamp below is used on all approved construction drawings (refer to Section 2.1 Construction Plan Approval 
Process).  This is a copy of the City of Durham Engineering approval stamp that is to be placed on the right side of all 
sheets that are to be sealed and signed off by Engineering. 
 
The applicant shall reproduce this stamp and place it on the drawings so that the originals can be signed. 
 

 

PDF format - Acrobat Reader required 

Forms: 
Extension Agreement Application February 2008
License Agreement Application July 2004 
Low Water Pressure Acknowledgement Form October 2003
Gravity Sewer permit Application September 2004
Water Permit Application September 2007 
Fire Flow Test Request Application Form July 2004
Project Information Form September 2004 
City of Durham Utility Right of Way Permit Request Form October 2003
Engineering Moving Information Form October 2003
Engineering Demolition Information Form October 2003
Project Construction Information Sheet February 2008
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City of Durham Public Works – Engineering 
101 City Hall Plaza Durham, NC 27701  

Phone: (919) 560-4326 Fax: (919) 560-4316

Utility Extension Agreement Application 
 
Submit the Form, 1 set of utility plans, and a fee of $200.00, in check form, made payable to the City of Durham. 
 
Date:                            $200 fee           1 Set of Utility Plans        
 

Project Information 
 
Project Name:  
PIN #:  
Street Address:  
Project Location (include distance to cross streets):  
 
Project Acreage:  
Project Description/Type and Unit Count:  
 
Proposed Water Improvements:  
 
 
Proposed Sewer Improvements:  
 
 

 
Owner/Developer Information 

 
Legal Name of Owner or Developer:  

 Corporation   Limited Liability Company   Individual 
Address:  
Email Address:  Phone#:  Fax#:  
President:   Vice President:  
Secretary:   Treasurer:  
Managing Partner:     

 
Consultant Information 

 
Contact Person:  Company Name:   
Address:  
Email address:  Phone #:  Fax #:  
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Instructions 

 
 
Who needs to apply for a Utility Extension Agreement? 
If you propose to extend the City water or sewer system, you must first enter into a Utility Extension Agreement with the 
City of Durham. 
 
How do I know if I need a Utility Extension Agreement? 
If you are not sure if an agreement is needed, submit to City Engineering a map outlining the tract of land (reference PIN 
numbers and locate existing and proposed water and sewer lines on the map). City Engineering will review this 
information and inform you if an agreement is needed or not. Extension Agreements can be required if the utility 
extension requires a water and/or sanitary sewer permit. 
 
What is submitted? 

1. Complete Utility Extension Agreement application 
2. Fee: $200 Check made payable to the City of Durham 
3. Utility plan showing proposed improvements 

 
Approval Process 
The information on the application will be used to prepare the Extension Agreement. The Agreement will be emailed 
back to you for signatures and notarizations. Print three copies and sign and notarize each one. Return the signed 
Agreements back to City Engineering (3rd floor of City Hall) where it will be submitted to the City Council agenda system 
for ultimate approval. Council approval is required before construction drawings can be approved for projects outside the 
City limits. Since the City Council agenda cycle can take over a month we recommend that the Extension Agreement 
application be submitted as soon as possible. 
 
. 
 
Do not hesitate to contact us if you have any questions at 919-560-4326. 
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City of Durham Public Works – Engineering 
101 City Hall Plaza Durham, NC 27701  

Phone: (919) 560-4326 Fax: (919) 560-4316 

License Agreement Application 
 
Submit the Form, 1 set of construction drawings, and a fee of $200.00, in check form, made payable to the City of Durham. 
 
Date:                            $200 fee           1 Set of Construction Drawings        
 

Project Information 
 
Project Name:  
PIN #:  
Street Address:  
Description of proposed improvements inside right-of-way:  
 
 

 
Applicant Information 

 
Name of Applicant:  Title:  
Applicant Address:  
Email address:  Phone #:  Fax #:  

 
Owner Information 

 
Legal name of party (owner of improvement inside ROW) entering into agreement (be specific): 
 
 

 
 Corporation   Limited Liability Company  Individual 

 
Name of Representative:  Title:  
Party’s  Address:  
Email address:  Phone #:  Fax #:  

 
Officers of agreement party, if applicable:   
President:    
Vice-President:    
Secretary:    
Treasurer:    
Managing Partner:    
 (Print Name)  (Signature) 
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Instructions 

 
 
Who needs to apply for a License Agreement? 
If you propose to cross or encroach on any City of Durham street right-of-way (ROW) with a private sign, street feature (i.e. 
special pavers, decorative pavement markings) or a private utility (irrigation line, electrical line, etc.…) a License Agreement with 
the City of Durham is required. This includes new developments currently under review or construction. 
 
How do I know if I need a License Agreement? 
If you are not sure if an agreement is needed submit to City Engineering a map outlining the tract of land (reference tax map 
numbers; project name) and locate existing streets and ROW that is to be crossed. The City Engineering Department will review 
this information (normally within 1 week unless there is unusual circumstances) and contact you if an agreement is needed and if 
plans need to be submitted. Please do not forget to indicate how we are to get back in touch with you. 
 
What is submitted? 

1. Complete the License Agreement application   
2. Fee: $200.00 check made payable to the City of Durham  
3. Construction drawings (see below for construction plan requirements).  

 
Approval Process 
The information on the application will be used to prepare a License Agreement. The License Agreement will be emailed back to 
you for signatures and notarizations. Print three copies and sign and notarize each one. Return the signed Agreements back to 
City Engineering (3rd floor of City Hall) where it will be submitted to the City Council agenda system for ultimate approval. 
Council approval is required before construction can begin. Since the City Council agenda cycle can take over a month we 
recommend that the License Agreement application be submitted as soon as possible. 
 
What are Construction Drawings? 
Construction drawings are plans that identify the encroachment in the ROW on 8 ½”x11” sheets of paper. One set of 
construction drawings should be submitted to City Engineering for review. Upon completion of review (usually within two weeks 
unless there is something unusual about the project then it could take longer) the plans will be returned for corrections. Some 
corrections require an additional submittal and review.  These drawings will become part of the License Agreement. There is to 
be a plan view and a cross section of the proposed encroachment.  
 
Plan View (minimum layout information) 
Title Block with applicant and owner information; Vicinity Map or show nearest cross street; North Arrow; Scale; Location of all 
existing utilities (sizes and material) with locations dimensioned;  Street names; Location of edge of street with dimensions; Type 
of  street (curb and gutter, gravel, etc…);  Proposed improvement (perpendicular crossing of ROW) dimensioned to street; 
Carrier pipe to extend beyond ROW; Irrigation lines to be copper within ROW;  Irrigation lines to have a manual control valve 
located just outside of the ROW on the supply side of the line; Irrigation lines to show spray heads located outside of ROW with 
spray patterns (no spray patterns onto roadway);  For irrigation of traffic islands show trench drains and slotted PVC pipe 
installed behind all curb in the island and discharging into a storm inlet or to daylight; No proposed pedestals or manholes inside 
ROW.    
 
Cross Section View 
Existing top of grade (curb lines, pavement…etc.) across ROW; Existing water, sewer or other underground utility that must be 
crossed with dimensions of depth and dimensions relative to each other; Carrier pipe to extend beyond ROW;  show proposed 
pedestals or manholes if needed outside of ROW. 
 
Do not hesitate to contact us if you have any questions at 919-560-4326. 
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City of Durham Public Works – Engineering 
101 City Hall Plaza Durham, NC 27701  

Phone: (919) 560-4326 Fax: (919) 560-4316 

Low Water Pressure Acknowledgement Form 
 
This document applies only to those properties that the City has designated as being in an area of potentially low water 
pressure. This document is not available for use in areas other than those so designated. 
 
Date:                         
 

Project Information 
 
Project Name:  
PIN #:  

 
   

Street Address:  
 

Low Water Pressure Acknowledgement 
 
To better serve the community, we are alerting builders/owners/designers that in certain sections of Durham there is a potential 
for having low water pressure and that a booster pump may be needed to improve service to the site. The site referenced above 
is in the area designated as potentially having low pressure. City of Durham requires that the applicant be made aware of this 
potential and that the applicant acknowledges that either a booster pump will be installed or they will be required to explain why 
one is not needed. 
 
Be advised that a booster pump will require a back flow device and a separate permit from Cross Connection (560-4194). If a 
booster pump is installed it is the applicants responsibility to contact Cross Connection and apply for a permit. 
 
By my signature below I acknowledge that a booster pump may be needed to provide adequate domestic service and/or fire flow 
to the site referenced above. I further acknowledge that if I choose NOT to install a booster pump that I and my successors will 
not hold the City of Durham liable for any complications or damage that may result from low water pressure. 
 
Will Booster Pump be installed:    Yes         No 
 
If No, explain:  
 
 
 
Print Name:  
Title (owner/designer/builder, etc.):  
Signature:  Date:  
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City of Durham Public Works – Engineering 
101 City Hall Plaza Durham, NC 27701  

Phone: (919) 560-4326 Fax: (919) 560-4316 

 
Gravity Sewer Extension Permit 

 
Submit this original, 2 sets of approved plans and fee of $450.00, in check form, made payable to the City of Durham. Note: If the proposed 
system contains public and private sewer mains, separate permit forms, fees, and approved plans must be provided (i.e. one application, 
$450.00 check, 2 sets of approved plans for public and one application, $450.00 check, and 2 sets of approved plans for private). 
 
Date:     Permit #:     (Assigned by the City) 
 

Project Information 
 

            1. 2.
  (Project Name) ( Project Tax Map Number) 
3.        4.       
 (Project Address) (Pin#) 
5. Public:     Private:   
 

Developer Information 
 
6.       
  (Developer’s Company Name) 
7.       
  (Developer’s Address) 
8.       9.       
 (Developer’s Telephone Number, include area code)               (Developer’s Fax Number, include area code) 
10.       11.       
 (Print or Type Name of Developer’s Representative)           (Title) 
12.       13.       
 (Signature)           (Date) 
 

Engineer Information 
 
The undersigned engineer certifies that said plans and specifications have been prepared in compliance with all applicable 
requirements. 
 
14.       15.       
 (Engineer’s Name)   (Engineer’s Company Name) 
16.       
  (Engineer’s Company Address) 
17.       18.       
  (Engineer’s Telephone Number, include area code)           (Engineer’s Fax Number, include area code) 
19.        
  (Engineer’s Email)  
 

Permit Information 
 
20.  Project is  

 
   

 New;  Renewal;  Modification. 
  

If Renewal or Modification, existing Permit No.:       Issue Date:        
 (Contact Water & Sewer Engineering at (919) 560-4326 for proper procedure.) 
  
21. Project is:   Public;  Private.  
 If private, applicant will be:  Retaining Ownership  Selling Units (provide DWQ DEV 02/03 Form*) 
 * Form DEV 02/03 Division of Water Quality (DWQ) Web Link:  http://h2o.enr.state.nc.us/ndpu/md3.doc
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22. Water Reclamation Facility:  North Durham, Facility No. NC 0023841 
   South Durham, Facility No. NC 0047597 
  
23. Volume of wastewater generated by this project:        Gallons per day. 
 
        % Domestic        % Commercial        % Industrial  
        % Other (specify):        
    
24. Explanation of how wastewater volume and makeup was determined:       
        
        
    
25.  If wastewater is other than domestic in nature, has a pretreatment application been approved by the 
  City of Durham Department of Water Resources? Yes  No  
 

Design Information 
 
26.  Brief project description:       
         
         
  
27. Summary of sewer pipe by diameter and pipe material.  Indicate here whether C factor of N factor 
   is used and circle C or N below: Note length in this table is the total length of sanitary sewer lines of a 

specific size and material. (i.e., 2000’ of 8” PVC main, 400’ of 8” DIP) 
    

Diameter Length Pipe C or N Minimum Maximum Max. Vel. 
(in.) (ft.) Material Factor Slope % Slope % (fps) 

                                                   
                                                   
                                                   
                                                   
                                                   
                                                   

   Note: The minimum velocity must not be less than 2.5 fps, the minimum diameter for public sewer mains is 8-inches, and the minimum 
slope for 8-inch diameter mains is 0.5%. 

    
28. Anchors shall be provided for sewers with slopes greater than 20%.  The anchor spacing shall be  as 

follows: 
   a. 36 foot separation for slopes of 21% to 35%. 
   b. 24 foot separation for slopes of 36% to 50%. 
   c. 16 foot separation for slopes of 51% or greater. 
    
  For velocities greater than 15 fps, erosion control measures must be specified to protect the sewer lines and 

manholes. 
  
   If required, have anchors and/or erosion control measures been specified and detailed on these plans? 
   Yes   No    

 
 

29. Is sewer subject to existing or planned traffic bearing loads? Yes   No   
  If yes, have measures been taken to enable sewer to withstand the loads? Yes   No   
    
30. Maximum sewer reach length between manholes is       lineal feet (400’ max.) 
       Does the owner/operator have the ability to clean this length? Yes   No   
    
31. Does minimum cover for sewer mains and/or outfalls satisfy the following requirements? 
 a. 4 ft. minimum cover over all sewer outfalls? Yes   No   
  b. 5 ft. minimum cover over all sewer mains? Yes   No   
  c. 3 ft. minimum from rim to finished grade. 

    (except in floodplain or maintained areas as determined by City of Durham Engineering Division). 
Yes   No   
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32. Are all manhole invert in and out elevations, as well as rim or top elevations, 
shown on the plans? 

Yes   No   
  
33. Are all inverts in and out within 0.5 feet maximum difference? Yes   No   
  
34. Are outside drop manholes provided where invert separations exceed 0.5 feet? 

(minimum vertical separation for 8-inch drop connections is 2.0 feet) 
Yes   No   

  Have the manholes been identified clearly on the dwgs. and details submitted Yes   No   
  
35. Maximum allowable infiltration/exfiltration test rate must not exceed 100 GPD/pipe 

diameter inch/mile.  Does this project meet this requirement? 
Yes   No   

  
36. Minimum separation distances as shown on the plans or addressed in the specifications. 
    
  a. 100 foot horizontal separation from wells or other water supplies. Yes   No   
    
  b. 12-inch vertical separation from storm sewer   Yes   No   
       OR ferrous pipe sanitary sewer specified. Yes   No   
    
  c. 10-foot horizontal separation from water mains Yes   No   
      OR 18-inch vertical separation Yes   No   
      OR ferrous pipe sanitary sewer specified. Yes   No   
  
37. Are manholes subject to flooding? Yes   No   
  
     If yes, are manhole rim elevations 2.0 feet above the 100-year flood level? Yes   No   
     OR are the manholes vented and water tight? Yes   No   
  
     If yes, is 100-year flood level shown on plans? Yes   No   
  
38. Does this project have any stream crossings? Yes   No   
  
 If yes, have precautions or special features been utilized to ensure protection of the sewer line and not 

restrict flow?  Identify the sheet of the plans and station number where stream crossings are  
 located:       
       
 

H-820



 
   

 
Certification 

 
Applicant’s Certification 

 
I,       , attest that this application for       
      
has been reviewed by me and is accurate and complete to the best of my knowledge. I understand that if all 
required parts of this application are not completed, and that if all required supporting information and attachments 
are not included, this application package will be returned as incomplete. 
 

Signature  Date  
 

Professional Engineer’s Certification 
 
I,       , attest that this application for       
      has been reviewed by 
me and is accurate and complete to the best of my knowledge.  I further attest that to the best of my knowledge the 
proposed design has been prepared in accordance with the applicable regulations.  Although certain portions of this 
submittal package have been developed by other professionals, inclusion of these materials under my signature 
and seal signifies that I have reviewed this material and have judged it to be consistent with the proposed design. 
 
 Name of Engineer (please print):       
 North Carolina Professional Engineer’s Registration Number:       
 
Seal and Signature:  Date  
   
 
 
 
 
 
 
 
 
 
 
 

  

Seal  
 
 
 

PERMIT 
This section to be completed by the City of Durham 

 
The plans and specifications cited in the foregoing application are hereby approved pursuant to Article IX of Chapter 23 of the Durham City 
Code, under the authority granted by the certification of the City of Durham’s permitting program by the North Carolina Department of 
Environmental, Health and Natural Resource. 
 
By:  Title:  Date:  
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Water Extension Permit 

 
   

 
Submit this original with 2 Sets of approved plans and submittal fee of $450.00 in check form made payable to City of Durham.  Note: If the 
proposed system contains public and private water mains, separate permit forms, fees, and approved plans must be provided (i.e. one 
application, $450.00 check, 2 sets of approved plans for public and one application, $450.00 check, 2 sets of approved plans for private). 
 
Date:     Permit #:     (Assigned by the City) 
 

Project Information 
 

            1. 2.
  (Project Name) ( Project Tax Map Number) 
3.        4.       
 (Project Address) (Pin#) 
5. Public:     Private:   
 

Developer Information 
 
6.       

(Developer’s Company Name)   
7.       
  (Developer’s Address) 
8.        9.       
 (Developer’s Telephone Number, include area code)               (Developer’s Fax Number, include area code) 
10.       11.       
 (Print or Type Name of Developer’s Representative)           (Title) 
12.       13.       
 (Signature)           (Date) 
14.  The developer listed above is herewith making application to the City of Durham for the approval of said plans 
and specifications for the installation, construction or alteration of (give brief description of proposed project):  
      
      
 

Engineer Information 
 
The undersigned engineer certifies that said plans and specifications have been prepared in compliance with all applicable 
requirements. 
15.       16.       
 (Engineer’s Name)  (Engineer’s Company Name) 
17.       
  (Engineer’s Company Address) 
18.       19.       
 (Engineer’s Telephone Number, include area code)             (Engineer’s Fax Number, include area code) 
20.        
 (Engineer’s Email)  
21.  22.  23.  
 (Engineer’s Signature)             (Date)                          (Seal) 
 

PERMIT 
This section to be completed by the City of Durham 

 
The plans and specifications cited in the foregoing application are hereby approved pursuant to Article IX of Chapter 23 of the Durham City 
Code, under the authority granted by the certification of the City of Durham’s permitting program by the North Carolina Department of 
Environmental, Health and Natural Resources pursuant to the North Carolina Drinking Water Act. 
 
By:  Title:  Date:  

City of Durham Public Works – Engineering 
101 City Hall Plaza Durham, NC 27701  

Phone: (919) 560-4326 Fax: (919) 560-4316 
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City of Durham DURHAM 

 
1  8  6  9 
CITY  OF  MEDICINE 

Public Works Department 
Engineering Division 

101 City Hall Plaza, 3rd Floor, Durham, NC 27701 
Telephone: (919) 560-4326        Facsimile:  (919) 560-4316 

 
FIRE FLOW TEST APPLICATION 

 
Submit the completed form, along with fee of $850.00, in check form, made payable to the City of Durham 

 
 APPLICANT INFORMATION                                            

Date submitted:       

Applicant: 
Name:       
Company Name:       
Street Address:       
City:       State:       Zip:       
Telephone Number: (     )        Facsimile Number: (     )        
Owner (if not applicant):  
Name:       
Telephone Number: (     )            

SITE INFORMATION  

Street Address of Project (if applicable):       
Project Name (e.g., subdivision name):       
Project Location  (including names of adjacent streets and names of, and approximate distances to, cross 
Streets):       
      

VICINITY MAP: 
 
 

 

 

 

 

*********************************************************************************** 
For City of Durham Use 
Private Test?   Yes                                   No 
If Yes: 

 
   

  Witnessed by:    
 Additional Comments:   

  (Over for Testing Process) 
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City of Durham 
FIRE FLOW TEST APPLICATION 

  
Who needs to apply for flow test information? 
 Individual property owners with high or low pressure problems. 
 Firms that design landscape irrigation systems. 
 Engineering firms that design water systems for new development. 
 Firms that design fire protection systems for buildings. 

  
When and how should I apply for a flow test? 
 Three weeks before you need the results. 
 Complete the other side of the sheet and submit it to City Engineering. 
 If a new test is required provide the fee for new tests. 

  
How much will it cost me? 
 If a new fire flow test is requested a $850.00 charge will be assessed for this service. 
 If copies of existing fire flow tests are requested the City of Durham does not charge for this service. 

  
How long does it take to get the results of the flow test? 
 If we have date from a recent test that was performed at or in the vicinity of your site, we will 

provide you with those test results.  A test that was conducted within the past 3 years and within 
2000 LF of the project site will be considered a current test. 

 If a new test is required, it will be scheduled and conducted in the order it was received by the City.  
You will receive your test results within three weeks. 

  
Can we do the test ourselves? 
 Public tests.  Public tests are tests which are conducted using hydrants located within the public 

right-of-way.  Public tests must be conducted by City personnel however the City of Durham is 
currently developing a program whereby private companies will be allowed to become certified to 
do flow tests in the City of Durham System.  Contact Engineering Development Review for more 
information. 

 Private tests.  Private tests are conducted using hydrants that are on private property.  The property 
owner or authorized agent is responsible for conducting the test.  However, a Fire Flow Application 
is required so that the City can arrange to witness the test.  Any private fire flow tests conducted 
without being witnessed by the City is in violated of the City Code.  It will take up to three weeks 
for the test to be scheduled for witnessing by the City.  After conducting a private test, please 
forward a copy of the tests results to the address listed on the other side of this sheet. 

  
How will I be notified of these results? 
 You will be notified after the tests results are calculated and verified.  Typically, results are sent via 

fax, but they can be sent in the mail if desired. 
  
Do not hesitate to contact us if you have any questions.  Please contact the City of Durham Engineering 
Division (Engineering Technicians) at (919) 560-4326 if you have any questions.   
  
  
  

 

H-824



 

 
   

 
 
 

City of Durham Public Works – Engineering 
101 City Hall Plaza Durham, NC 27701  

Phone: (919) 560-4326 Fax: (919) 560-4316 

Project Information Sheet 
 
 
Submit this original form with 4 sets of approved plans. 
 
Date:      
 

Project Information 
 
Project Name:  Phase:  
PIN #:  Site Plan Case #:  
Legal owner name:  
Mailing address:  
Email address:  Phone #:  Fax #:  
Engineer/Architect:  
Mailing address:  
Email address:  Phone #:  Fax #:  
 

Street Utilities 
 

Public Private  
Street:  (LF)  Street:  (LF) 
       

Water Main 
Size (in)     Water Main 

Size (in)    
Length (LF)     Length (LF)    

Sewer    Size (in)  Sewer 
Size (in)    

Length (LF)     Length (LF)    
       
Sewer Outfall  (LF)  Sewer Outfall  (LF) 
Force Main  (LF)  Force Main  (LF) 
Total # of dwelling units   Proposed flow  (gdp) 
Instructions  Streets: Measured along centerline from face of curb or edge of pavement whichever is applicable. Measure straight through cul-de-sac. 
      Water mains: Total of all mains 4” and larger. 
      Sewer Mains: Total of all mains, 6” and larger, with manholes (services not included). 
     Phase: Fill out a separate sheet for each phase or section if separate invoices are desired for each phase 
 

Water and Sewer Frontages 
 
Existing Water & Sewer Extension Agreement? Yes   No   Date of Agreement  
 
Property’s frontage on existing roads (list frontage of each road separately): 

Street Name  Property’s Frontage* 
   
   
   
* Measure along existing right-of-way line.  Do not include right-of-way for intersecting public streets. 
 

Stormwater Maintenance Agreement 
 
Stormwater Maintenance Agreement required?   Yes   No   
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City of Durham Public Works – Engineering 
101 City Hall Plaza Durham, NC 27701  

Phone: (919) 560-4326 Fax: (919) 560-4316 

 
Right-of-Way Utility Excavation Permit Request 

 
Failure to submit this form and the required plan sheets with complete and accurate information (print or type) can delay the approval process.  
If deemed necessary, the request will be returned to the applicant for revisions.  Excavation in ROW without a permit may result in Stop-Work 
Orders and/or delays in permitting. 
 
Date:      
 

Checklist 
 
Include the following required plans with the permit form: 
 
      2 hard copies of plans       1 electronic copy of plans 
      Trench profile (if combined trench)       Combined-trench permit 
      Secondary applicant(s) (attach authorization letter):    
 

Applicant Information 
 

Prime Applicant:  Applicant Project #:  
Street Address:  
City:  State:  Zip:  
Telephone #, include area code:  Facsimile #, include area code:  
Email address:    
Subcontractor:  NC Contractor Lic. #.:  
Telephone #, include area code:  Email address:  
24-hour Emergency Phone # with area code:  Contact Person:  

 
Location of Work 

 
Street Name Subdivision/Development name/phase:  
 Street, between:  and  
 Street, between:  and  
 Street, between:  and  
 Street, between:  and  
 Street, between:  and  

 
Description of Work 

 
Utility type:    Electrical conduit    Telecommunications cable    Gas line 
    Other   
Total Length:  Number and Size:  
Type of Excavation:    Bore    Trench    Pavement/Street  Cut – L  W  
    Other     Sidewalk/Driveway Cut – L  W  
Dimensions of proposed excavation in City Right-of-Way: L  W  D  
Proposed Traffic Control:    Detour    Lane Restriction    Other  
Start Date:  Duration of Construction:  
Reason for Work:  

 
Signature of Applicant:   Date:  
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Engineering Division Moving Information Form 

 
   

 
This form is to be used in conjunction with the Building Inspections permits when a structure is moved.  Submit to Engineering Division 
BEFORE starting work on the site. 
 
Date:       
 

Checklist 
 
Include the following required items with this form: 
 

   A copy of the Building Inspections sign off form which shows the original structure address and the proposed address to be 
moved to 

   A map and written description of the proposed moving route for the structure 
   A copy of a plot plan of the proposed lot and the proposed location of the structure and any existing easements or other 

structures that may cause conflicts 
 

Application 
 
By my signature below, I  
 
 
(Print Contact Name) 

 
(Contact Address: City, State, Zip) 

   
(Contact Phone #, include area code)  (Contact Fax #, include area code) 

   
(Contact Email Address)   
 
Certify that I have applied for a structure moving permit with Building Inspections. The structure is to be moved from: 
 
 
(Previous Structure Address: City, State, Zip) 
 
The structure will be moved to: 
 
 
(Structure Relocation Address: City, State, Zip) 
 
Before moving the structure from the existing location, I will do the following: 
 

1. Locate the existing water meter and box.  Mark the location to alert the movers and contact Durham Water and Sewer 
Maintenance (560-4344) to remove the existing meter, if needed. 

2. Locate the existing sewer cleanout at the right of way.  Mark the location to alert the movers.  If the cleanout conflicts 
with the moving of the structure, dig down around the cleanout a minimum of 24”, cap it, and measure its location to two 
features (ex. property corners) for future reference. 

3. Contact Durham Engineering Inspection (560-4326) with a 48-hour notice for inspection before and after the structure is 
moved. 

 
I understand that the damage in the right-of-way (including but not limited to water meters, sewer cleanouts, concrete curb and 
pavement) will be my responsibility to repair or replace as necessary as a result of damage from the moving of the structure.  I 
acknowledge that failure to do these repairs will prevent me from obtaining a Certificate of Occupancy, if applicable.  I further 
acknowledge that I will make any subsequent or prospective buyers aware of this situation. 
 
Signature:   Date:  

City of Durham Public Works – Engineering 
101 City Hall Plaza Durham, NC 27701  

Phone: (919) 560-4326 Fax: (919) 560-4316 H-827



 
 
 
 

City of Durham Public Works – Engineering 
101 City Hall Plaza Durham, NC 27701  

Phone: (919) 560-4326 Fax: (919) 560-4316 

 
Engineering Division Demolition Information Form 

 
This form is to be used in conjunction with the Building Inspections permits when a structure is demolished.  Submit to Engineering Division 
BEFORE starting work on the site. 
 
Date:       
 

Application 
 
By my signature below, I  
 
 
(Print Contact Name) 

 
(Contact Address: City, State, Zip) 

   
(Contact Phone #, include area code)  (Contact Fax #, include area code) 

   
(Contact Email Address)   
 
Certify that I have applied for a structure demolition permit with Building Inspections. 
 
The structure to be demolished is located at: 
 
 
(Structure Address: City, State, Zip) 
 
Before demolishing the structure from the existing location, I will do the following: 
 

1. Locate the existing water meter and box.  Mark the location and contact Durham Water and Sewer Maintenance (560-
4344) to remove the existing meter. 

2. Locate the existing sewer cleanout at the right of way.  Mark the location.  If the cleanout conflicts with the demolition of 
the structure, dig down around the cleanout a minimum of 24”, cap it, and measure its location to two features (ex. 
property corners) for future reference.   

3. Contact Durham Engineering Inspection (560-4326) with a 48-hour notice for inspection before and after the structure is 
demolished. 

 
I understand that the damage in the right-of-way (including but not limited to water meters, sewer cleanouts, concrete curb and 
pavement) will be my responsibility to repair or replace as necessary as a result of damage from the moving of the structure.  I 
acknowledge that failure to do these repairs will prevent me from obtaining a Certificate of Occupancy, if applicable.  I further 
acknowledge that I will make any subsequent or prospective buyers aware of this situation. 
 
 
Signature:   Date:  
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SECTION 14 
 

ENGINEERING DEVELOPMENT FEES  

 
This section is intended to aid in the process of determining Engineering fees that may be associated with the project. 
Contact other departments and agencies (i.e. Planning, Building Inspections, Durham County Erosion Control, 
Durham County Sewer etc.) to get a listing of these fees.  
 
I. Water and Sanitary Sewer Charges:  

A. Frontage Charges:  
These fees are applicable when property is developed and a water and/or sanitary sewer line has not been 
installed by the developer or property owner across the street frontage or street right-of-way abutting the 
project.  These fees are paid when the mains are extended for new projects.  If no extension is made frontage 
charges are paid with the application for service. The rates below are effective since May 1, 2010. 

The current frontage charges are:  Water Sewer 
Sanitary 

Inside City Limits  $27.00/LF $50.00/LF 
Outside City Limits $29.50/LF $56.00/LF 

B. Capital Facilities Fees: 
Are due prior to connection.  Typically, these fees are paid with the application for the service connection.  
The fees below are required per Section 23-40.1 of the Ordinance and shall be in full force and effect of 
September 1, 2008. 

The current capital facilities fees are:  
Meter Size 

(Inches) Water Sanitary Sewer Total 

5/8 $1,451 $915 $2,366 
1 $3,254 $2,286 $5,540 

1 ½ $6,258 $4,573 $10,831 
2 $9,861 $7,316 $17,177 
3 $21,275 $16,004 $37,279 
4 $60,323 $45,726 $106,049 
6 $120,394 $91,452 $211,846 
8 $210,503 $160,041 $370,544 
10 $330,646 $251,493 $582,139 

Over l0 (per gpd) $4.31/gpd $3.05/gpd $7.36/gpd 
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New capital fees will be in effect of September 1, 2010: 
 
Meter Size 
(Inches) Water Sanitary Sewer Total 

5/8 $1,524 $915 $2,439
1 $3,417 $2,286 $5,703
1 ½ $6,571 $4,573 $11,144
2 $10,354 $7,316 $17,670
3 $22,339 $16,004  $38,343 
4 $63,339 $45,726 $109,055
6 $126,414 $91,452 $217,866
8 $221,028 $160,041 $381,069
10 $347,178 $251,493 $598,671
Over l0 (per gpd) $4.53/gpd $3.05/gpd $7.58/gpd

Note:  Fees are subject to change without notification 

C. Meter and Service Charges**: 
 
1. Water Meter Actual Costs (existing service and meter box or vault)  

Meter Size 
(Inches) Pick-Up Installed by City 

5/8 N/A $80.00 
1 N/A $125.00 

1 ½ $154.00 $215.00 
2 $325.00 $465.00 
3 $588.00 $838.00 
4 $982.00 $1,232.00 
6 $l,797.00 $2,l97.00 
8 $2,615.00 $3,015.00 
10 $4,284.00 $4,734.00 
12 $5,838.00 $6,288.00 

These fees are applicable for existing services that need a meter set with new development with the developer 
installing the mains and services. 

*Note: For infill lots and single lot Developments call Engineering Services for information on City installed 
Water and Sanitary Sewer Services.  

II. Other Charges 
 

A. Construction Drawing Review Fee (Paid at time of initial submittal) 
i) For plans containing Plan and Profile sheets $1,200.00 
ii) For all other plans $500.00 
iii) For plans submitted during actual Construction related to field/modifications $500.00 or $1,200  
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B. Extension Agreements License Agreement (Paid at time of application submittal) $200.00 
 
C. Fire Flow Test Request (Paid prior to actual test) $850.00 

 
D. Water Extension Permit* (Paid at time of permit application submittal) $450.00 

 
E. Sewer Extension Permit* (Paid at time of permit application submittal) $450.00 

 
F. Construction Inspection Fees (Public and Private) 

 
 Street $2.00/LF  

Water Main  $1.00/LF  
 Sanitary Sewer Main  $1.00/LF 
 Sanitary Sewer Outfall $1.00/LF 
 

 
G. Drainage System Inspection Fees (Effective July 1, 2010) 
 
 Stormwater Pipes $1.00/LF  

Stormwater Open Channel $0.50/LF  
 
H. Driveway, Right-of-Way Excavation: 

 
 
 
 
 

• driveways  
• street cuts 
• sidewalks $80 
• cow horn irrigation 

 • any other single permit one time inspection that 
does not have an established fee  

 
 

I. Re-inspection Fees 
 

Effective on July 1, 2010, a fee of $100 for each re-inspection is charged as follows: 
 

• All inspection visits starting with the third inspection for single inspection driveways, street cuts, 
sidewalks, cow horn irrigation or other single permit one time inspections. 

• All inspections visits starting with the third inspection for final right-of-way inspections performed by 
Public Works on building permits or any Land Office Development (LDO) related inspections. 

 
J. Storm Water Items 

Storm Water Facility Permit $3,500.00/facility 
Surety bond amounts are determined by Stormwater Services. 
 

K. Impact Fees: 
Determined at the time of application for building permit by the Inspections Department 

 
*After May 1, 2010 
**Note: Fees are subject to change 
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Attachment A.  Example Worksheet

Nitrogen and Phosphorus Loading Calculation Worksheet . . .

Checked By: ________
For Quantifying TN & TP Export from Residential / Industrial / Commercial    
Developments when Footprints of all Impervious Surfaces are Shown, City of Durham

Predevelopment
(2) (3) (4) (5) (3') (6) (7)

Area 
(acres)

(0.43 + 
7.7 I)

Average EMC 
of TN (mg/L)

Column    
(2) * (3) * 

(4)

(0.46 + 
8.3 I)

Average EMC 
of TP (mg/L)

Column    
(2) * (3') * 

(6)

0.50 0.82 2.60 1.1 0.88 0.19 0.08

0.00 0.82 2.60 0.0 0.88 0.11 0.00

0.50 0.82 1.36 0.6 0.88 0.28 0.12

9.00 0.82 0.95 7.0 0.88 0.14 1.10

10.00 TN Loading 
(lb/yr) =  8.58 TP Loading 

(lb/yr) =  1.31

0.05 = I TN Export Coef 
(lb/ac/yr) = 0.86 TP Export Coef 

(lb/ac/yr) = 0.13

Postdevelopment
(2) (3) (4) (5) (3') (6) (7)

Area 
(acres)

(0.43 + 
7.7 I)

Average EMC 
of TN (mg/L)

Column    
(2) * (3) * 

(4)

(0.46 + 
8.3 I)

Average EMC 
of TP (mg/L)

Column    
(2) * (3') * 

(6)

1.40 2.59 2.60 9.4 2.78 0.19 0.74

1.40 2.59 2.60 9.4 2.78 0.11 0.43

2.80 2.59 1.36 9.8 2.78 0.28 2.18

4.40 2.59 0.95 10.8 2.78 0.14 1.71

10.00 TN Loading 
(lb/yr) =  39.5 TP Loading 

(lb/yr) =  5.07

0.28 = I TN Export Coef 
(lb/ac/yr) = 3.95 TP Export Coef 

(lb/ac/yr) = 0.51

*   Transportation impervious:  The portion of the development that is taken up by roads, driveways, parking 
areas, wash pads or any other facility designed for vehicular use, maintenance or storage.  Transportation 
impervious includes areas covered in pavement, gravel, pavers and dirt.
**  Non-transportation impervious:  The portion of the development that consists of roofs of buildings and 
garages that serve single-family homes.  Commercial parking garages shall be considered as transportation 
impervious.  For City of Durham, non-transportation impervious also includes sidewalks.  

Non-transportation 
impervious**

Type of Land Cover

Managed pervious

Wooded pervious

Total  Area =

(1)

Non-transportation 
impervious**

Total  Area =

Fraction of total area:

(1)
Type of Land Cover

Transportation 
impervious*

Managed pervious

Wooded pervious

Fraction of total area:

Transportation 
impervious*

Project Name:
Date:

By:

___________________________________________________________________________________
___________________________________________________________________________________
__________________________________________________________
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December 7, 2011 

 

 

 

 

 

Appendix F 

 
Riparian Buffer Standards - Section 8.5 City/County Unified Development Ordinance 
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Sec. 8.5 Riparian Buffer Protection Standards 

8.5.1 Purpose 

The primary purpose of Sec. 8.5, Riparian Buffer Protection Standards (which may be referred to herein as “this 
section”) is to maintain land adjacent to surface waters in a vegetated state in order to enhance and maintain water 
quality, protect stream channel wetlands, minimize stormwater runoff, reduce sedimentation and erosion, provide 
nutrient removal, conserve plant and wildlife habitat and protect wildlife movement corridors.  

  

8.5.2 Applicability 

This section shall apply to any person or entity conducting activities within the City or County of Durham, except 
where such activities are otherwise regulated by the State of North Carolina or the United States. Outside of the 
Neuse River Basin, activities otherwise regulated by the State include forest harvesting and agricultural activities, 
activities conducted by a local, state, or federal government, and activities under multiple jurisdictions except 
where such multiple jurisdictions are the City and County of Durham exclusively. This section shall supersede all 
locally implemented buffer requirements stated in 15A NCAC 02B .0214 through .0216 as applied to WS-II, WS
and WS-IV waters in the Jordan watershed. Where any requirement of this section conflicts with any other valid 
law, the most stringent requirement shall apply.  

The requirements of this section shall apply in all cases, including where State standards are less stringent. Review 
and approval by the City or County is always required, except in the case of an exempt use, and shall occur 
pursuant to the applicable process in each case (e.g., Preliminary Plat, Major Site Plan, etc.). Within the Neuse River 
Basin, final review by the City or County shall occur after any State action is completed.  

8.5.3 Definitions 

Within the Neuse River Basin, the definitions contained or referenced in 15A NCAC 02B .0233 and .0242 shall apply 
to this section. Outside of the Neuse River Basin, the definitions contained or referenced in 15A NCAC 02B .0263, 
.0267, and .0268 shall apply to this section. Such definitions shall supersede any conflicting UDO definition for 
purposes of this section. 

8.5.4 Riparian Buffers Protected 

A. Regulated Activities 
This section shall apply to any activity conducted within any riparian buffer, and to any activity conducted 
outside of any riparian buffer that has hydrologic impacts upon that buffer in violation of the diffuse flow 
requirements of paragraph 8.5.5, Diffuse Flow Requirements. There is no disturbed area minimum for 
regulated activities and they include but are not limited to activities conducted pursuant to building permits. 
As stated in Sec. 8.5.2, Applicability, compliance with this entire section is required even where State 
standards are less stringent. Within the Neuse River Basin, final review by the City or County shall occur 
after any State action is completed.  

B. Buffers Protected  

1. General Riparian Buffers 
Riparian buffers as depicted on the table below shall be required adjacent to the following surface 
waters: intermittent streams; perennial streams; modified natural streams; lakes; and ponds including 
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beaver ponds. The table includes the additional buffer width required for certain surface waters in 
watershed protection overlays. It does not include the 10-foot setback required under Sec. 8.5.10C 
below. A lake or pond shall receive the same buffer as the stream to which it is connected at the point 
of initial connection. A gap of 300 feet or less in a stream, as determined by the City or County, shall 
receive the same buffer as the upstream portion of such stream. 

Commentary: UDO Sec. 16.3, Defined Terms, defines “adjacent” as “[p]roperty abutting 
directly on the boundary of, touching, or sharing a common point.” The applicable state 
rules define “modified natural stream” as “an on-site channelization or relocation of a 
stream channel and subsequent relocation of the intermittent or perennial flow as 
evidenced by topographic alterations in the immediate watershed. A modified natural 
stream must have the typical biological, hydrological, and physical characteristics 
commonly associated with the conveyance of water.” 

 

Watershed Protection Overlay (Riparian Buffer Widths by Tier and 
Overlay)

Key: P = Perennial; I = Intermittent; NA = Not applicable because not located therein; M/LR-A = Lake 
Mitchie/Little River Critical Area; M/LR-B = Lake Mitchie/Little River Protected Area; E-A = Eno River 
Critical Area; E-B = Eno River Protected Area; F/J-A = Falls/Jordan Critical Area; F/J-B = Falls/Jordan 
Protected Area

Tier None M/LR-A M/LR-B E-A E-B F/J-A F/J-B 

Downtown and Compact Neighborhood

Stream 
Type

P I P I P I P I P I P I P 

Width 50 50 NA NA  NA NA NA NA NA NA NA NA NA 

Urban

Stream 
Type

P I P I P I P I P I P I P 

Width 50 50 NA NA  NA NA NA NA 100 501 NA NA 100 

Suburban

Stream 
Type

P I P I P I P I P I P I P 

Width 50 50 150 50 150 50 150 50 100 501 150 100 100 

Rural

Stream 
Type

P I P I P I P I P I P I P 

Width 50 50 150 50 150 50 NA NA 100 501 150 100 100 
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2. Riparian Reservoir Buffers 
Riparian buffers shall be required adjacent to reservoirs pursuant to Sec. 8.6, Water Supply Reservoir 
Buffer.  

3. Riparian Wetland Buffers 
Riparian buffers shall be required adjacent to wetlands pursuant to Sec. 8.9, Wetlands Protection 
Standards.  

4. Wetlands adjacent to, or within 50 feet of, surface waters shall be considered part of the riparian 
buffers but are regulated pursuant to 15A NCAC 2B .0230 and .0231, 15A NCAC 2H .0500, 15A NCAC 
2H .1300, and Sections 401 and 404 of the Federal Water Pollution Control Act.   

C. Buffer Measurement 
Riparian buffers shall be measured as follows: 

1. For intermittent and perennial streams, begin at the top of the bank and extend landward the required 
distance on all sides of the surface water, measured horizontally on a line perpendicular to a vertical 
line marking the top of the bank;  

2. For ponds, lakes and reservoirs located within a natural drainage way, begin at the normal water level 
and extend landward the required distance, measured horizontally on a line perpendicular to a 
vertical line marking the normal water level;  

3. Where an intermittent or perennial stream begins or ends, including but not limited to when it goes 
underground, enters or exits a culvert, or enters or exits a wetland, begin at the top of the bank and 
extend landward the required distance in a radius around the beginning or end; and 

4. Where an intermittent, perennial, or modified natural stream contains a gap of 300 feet or less, as 
determined by the City or County, extend the upstream buffer in a straight line through the gap, or in 
an alternative manner if approved by the Planning Director or designee, until it meets the downstream 
buffer.  

D. Buffer Identification 

1. Riparian buffers shall be clearly indicated on all development plans, site plans, preliminary plats, final 
plats, sedimentation and erosion control plans, any other plans required before, during, or after 
construction, and any other documents as required under applicable law or policy.   

2. Signs or other mechanisms that clearly demarcate riparian buffer boundaries shall be required for all 
new development or redevelopment. 

a. Temporary signs shall be installed before clearing and grading begins and maintained until 
permanent signs are installed. Tree save or silt fencing may be used in lieu of temporary signs 
with prior approval from the City or County as appropriate.   

b. Permanent signs shall be installed prior to issuance of certificate of occupancy and maintained 
in perpetuity.   

1Stream buffer minimum of 100 feet if a high density option is utilized per Sec. 8.7.2B.1. 

Commentary: The radius requirement does not apply to a continuous stream that flows 
through a culvert within an existing stream buffer. 
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c. All signs shall be posted at intervals of one per parcel or every 50 feet, whichever is less.  

d. Each sign shall be [at least, City only] 4” by 6” in size, shall face away from the buffer, and shall 
read “Riparian Buffer – Do Not Disturb Except as Authorized by the City [County] of Durham."

e. All signs must be placed on metal or wood posts installed securely in the ground, except that 
permanent signs may be placed on permanent fencing along the buffer boundary. If wood posts 
are used they must be at least 2” x 2” in size and be made of treated wood. Posts must extend a 
minimum of three feet above ground and be sunk at least two feet below ground.  

8.5.5 Diffuse Flow Requirements 

Diffuse flow shall be maintained in riparian buffers by dispersing concentrated flow prior to its entry into a buffer 
and reestablishing vegetation as listed below. These requirements apply to all development, including development 
that does not propose to impact or conduct an activity within a riparian buffer.  

A. Concentrated runoff from new ditches or man-made conveyances shall be converted to diffuse flow at non
erosive velocities before the runoff enters a riparian buffer except as authorized under paragraph 8.5.10, Uses.

B. Corrective action to restore diffuse flow shall be taken as necessary and shall be designed to impede the 
formation of erosion gullies.  

C. New stormwater conveyances including drainage ditches, roadside ditches, and stormwater BMPs shall not 
be allowed in or through riparian buffers except as authorized under paragraph 8.5.10, Uses.  

8.5.6 Maps and On-Site Determinations 

A. Maps 
All of the following maps shall be used to identify surface water subject to the requirements of this section: 

1. The most recent version of the soil survey map prepared by the Natural Resources Conservation 
Service of the United States Department of Agriculture, which means the most recent hard copy paper 
bound map or CD-ROM or PDF of such map; and  

2. The most recent version of the 1:24,000 scale (7.5 minute) quadrangle topographic map prepared by the 
United States Geologic Survey (USGS); and  

3. Outside of the Neuse River Basin, any map approved by the Geographic Information Coordinating 
Council, the North Carolina Environmental Management Commission and both governing bodies as 
more accurate than the maps listed in paragraphs 1 and 2 above. However, such map shall not be used 
for buffer delineation on projects that are existing and ongoing under Sec. 8.5.7 , Existing Use 
Exemption.  

Surface water shall be deemed present if it is at least approximately shown on any map. If any surface water 
is depicted differently on different maps, the most restrictive depiction shall apply. 

B. On-Site Determinations 

1. Within the Neuse River Basin 
A landowner or other affected party who believes that surface water is inaccurately depicted shall 
consult the North Carolina Division of Water Quality (Division) and may request an on-site 
determination by the Division.   

2. Outside of the Neuse River Basin 

a. The Division or another party may request an on-site determination by the City or County as 
appropriate of the specific origination point of a stream where it is in question.  
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b. A landowner or other affected party, including the Division, who believes that one or more 
maps inaccurately depict, or omit based on site-specific evidence, surface water shall consult 
the City or County as appropriate and may request an on-site determination by the City or 
County.   

c. When an on-site determination is requested, a City or County representative, or other party 
authorized or accepted by the City or County, who has successfully completed the Division
Surface Water Identification Training Certification course, its successor, or other equivalent training 
curriculum approved by the Division, shall make the on-site determination following 
submission of any fees, information or documents required by the City or County. An 
origination point shall be established using the latest version of the Division publication, 
Identification Methods for the Origins of Intermittent and Perennial Streams.  

d. A City or County representative, or other party authorized or accepted by the City or County, 
who has successfully completed the training required above may also make either type of on
site determination absent an outside consultation or request.  

e. An on-site determination shall be valid for five years from the date of the determination unless 
specified otherwise therein.  

3. Surface water shown on a map shall be exempt from Sec. 8.5, Riparian Buffer Protection Standards, if it 
is determined on site to be: 1) a manmade pond or lake located outside of a natural drainage way, 
meaning the pond or lake is not fed by, and has no direct discharge to, an intermittent or perennial 
stream; 2) an ephemeral stream; 3) not present on the ground, except for any stream gap of 300 feet or 
less; or 4) a ditch or other manmade conveyance other than a modified natural stream unless 
constructed for navigation or boat access.   

4. Surface water not shown on a map shall be governed by Sec. 8.5, Riparian Buffer Protection Standards, 
if it is determined on site to be: 1) a pond or lake located in a natural drainage way, meaning the pond 
or lake is fed by and has a direct discharge to an intermittent or perennial stream; 2) a perennial 
stream, including any gap of 300 feet or less; 3) an intermittent stream, including any gap of 300 feet or 
less; or 4) a modified natural stream, including any gap of 300 feet or less.    

5. Despite the provisions of Section 2.4, Board of Adjustment, any dispute shall be referred to the Division 
Director c/o the 401 Oversight Express Permitting Unit, or its successor, in writing. The Director
determination is subject to review as provided in Articles 3 and 4 of G.S. 150B.   

8.5.7 Existing Use Exemption 

A. General 
This section shall not apply to the portion of a riparian buffer occupied by the footprint of a legal existing and 
ongoing use. An existing and ongoing use is a use that was present within the riparian buffer as of July 22, 
1997 within the Neuse River Basin, or as the effective date of this section outside of the Neuse River Basin, and 
has continued to exist since that time. Such uses may include but are not limited to agriculture, buildings, 
industrial facilities, commercial areas, transportation facilities, maintained lawns, utility lines and on-
sanitary sewage systems. A use that converts from an existing and ongoing use to another use shall no longer 
be exempt. Conversion includes but is not limited to changing an agricultural operation to non-agricultural 
use, failing to maintain a lawn, or failing to meet the criteria specified below for activities allowed.  

B. Exemption Maintained 
The following activities do not convert an existing and ongoing use to another use: 

1. Activities necessary to maintain a use provided that no impervious surface is added to the riparian 
buffer where it did not exist as of the applicable date, existing diffuse flow is maintained, and either 1) 
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outside of the Neuse River Basin, the site remains similarly vegetated, or 2) within the Neuse River 
Basin, no additional vegetation is removed except that grazed or trampled by livestock;  

2. Grading and revegetating of the outer 20 feet of a buffer that is not located in a watershed protection 
overlay, provided that the health of the vegetation in the inner 30 feet of the buffer is not compromised, 
the ground is stabilized and existing diffuse flow is maintained;  

3. Outside of the Neuse River Basin, change of ownership through purchase or inheritance.  

C. Outside the Neuse River Basin 
Outside of the Neuse River Basin, a project that meets at least one of the following criteria is also existing and 
ongoing: 

1. The project requires a 401 Certification and 404 Permit and they were issued prior to the effective date 
of this section;  

2. The project requires a state permit (e.g., landfill, National Pollutant Discharge Elimination System 
(NPDES) wastewater discharge, land application of residuals, road construction activity), has started 
construction or is under contract to start construction, and received all required state permits and 
certifications prior to the effective date of this section;   

3. The project is reviewed through the Clean Water Act Section 404/National Environmental Policy Act 
Merger 01 Process or its immediate successor and reached agreement with the NC Department of 
Environment and Natural Resources on avoidance and minimization prior to the effective date of this 
section; or  

4. The project can avoid review under the Clean Water Act Section 404/National Environmental Policy 
Act Merger 01 Process or its immediate successor due to a Finding of No Significant Impact and 
received written approval from the City or County as appropriate prior to the effective date of this 
section.  

8.5.8 Piping Streams 

Piping of streams is prohibited except where necessary to accomplish a use that is authorized under paragraph 
8.5.10, Uses, and approved as required.  

8.5.9 Lots and Density Credits 

Land within the stream buffer shall not serve to meet minimum lot size requirements, except in the Rural Tier and 
on property zoned RR or RS-20, in the Suburban Tier, where at least 50% of the required lot area is outside the 
stream buffer. No credit shall be allowed for land within stream buffers, except in the RR District, where density 
credits may be given for stream buffers in conservation subdivisions pursuant to Sec. 6.2.4, Conservation 
Subdivision. 

8.5.10 Uses 

A. As stated in Sec. 8.5.2, Applicability, compliance with this entire section is required even where State 
standards are less stringent. Within the Neuse River Basin, final review by the City or County shall occur 
after any State action is completed.  

B. No new clearing, grading, or development shall take place nor shall any new building permits be issued in 

Commentary: Approved piping is a use within an existing buffer and the buffer 
remains in effect. There is no gap in the buffer, so buffer requirements apply along the 
piped portion of the stream. 
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violation of this section. Parties subject to this section shall abide by all state rules and laws regarding 
waters of the state including but not limited to 15A NCAC 2B .0230 and .0231, 15A NCAC 2H .0500, 15A 
NCAC 2H .1300, and Sections 401 and 404 of the Federal Water Pollution Control Act.    

C. Buildings and other features that require grading and construction shall be set back at least ten feet from the 
edge of the riparian buffer.  

D. Any use authorized by this section shall be designed, constructed and maintained to minimize the amount of 
intrusion into the riparian buffer and to minimize clearing, grading, erosion, water quality degradation, and 
damage to vegetation.  

E. Where any use involves temporary land clearing, revegetation shall occur pursuant to an approved 
vegetation plan. Such plan shall include trees as specified under paragraph 9.2.3B.5, Mixing of Tree Species, 
and the Durham Landscape Guidelines, planted at a density sufficient to provide 320 trees per acre at 
maturity with at least 50% of those trees having the potential of attaining a two and a half inch or greater 
dbh within seven years.  

F. Use Category Requirements 

1. Exempt 
An exempt use may occur without authorization provided it adheres to the limitations contained in 
the Table of Uses below. In addition, an exempt use shall be designed, constructed, maintained and 
monitored to minimize soil disturbance and maximize water quality protection. 

2. Allowable 
An allowable use requires written authorization from the North Carolina Division of Water Quality, 
City, or County as appropriate and may occur following a finding of “no practical alternatives” 
issuance of an Authorization Certificate pursuant to paragraph 8.5.11, No Practical 
Alternatives/Authorization Certificate. 

3. Allowable with Mitigation 
An allowable with mitigation use requires written authorization from the North Carolina Division of 
Water Quality, City, or County as appropriate and may occur following a finding of “no practical 
alternatives” and issuance of an Authorization Certificate pursuant to paragraph 8.5.11, No Practical 
Alternatives/Authorization Certificate, and approval of a mitigation strategy pursuant to paragraph 
8.5.12, Mitigation.   

G. Table of Uses 
The following table sets out potential new uses within the riparian buffer, or outside of the buffer with 
impacts upon the buffer, and categorizes them as exempt, allowable, or allowable with mitigation. The 
requirements for each category are contained in paragraph F, Use Category Requirements, above. All uses not 
categorized as exempt, allowable, or allowable with mitigation are prohibited and may not occur within the 
riparian buffer or outside of the riparian buffer with impacts on the buffer unless a variance is obtained 
pursuant to paragraph 8.5.13, Variances. Uses include construction, monitoring, and maintenance activities.

Key (see Sec. 8.5.10F, Use Category Requirements): E = Exempt; A = Allowable; AM = Allowable with 
Mitigation; X or not listed = Prohibited; NA = Not applicable. 
Use  Category 

Outside of the Neuse River Basin, access trails: pedestrian access trails leading to the 
surface water, docks, fishing piers, boat ramps, overlooks, view points, and other water 
dependent activities:

 

• Pedestrian access trails that are restricted to the minimum width practicable and do not 
exceed four feet in width of buffer disturbance, and provided that installation and use does 
not result in removal of any tree and no impervious surface is added to the riparian buffer.

E
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• Pedestrian access trails that exceed 4 feet in width of buffer disturbance, the installation 
or use results in removal of any tree or impervious surface is added to the riparian buffer.

A

Airport facilities:  
• Airport facilities that impact equal to or less than 150 linear feet or one-third of an acre of 
riparian buffer.

X

• Airport facilities that impact greater than 150 linear feet or one-third of an acre of riparian 
buffer.

X

• Outside of the Neuse River Basin, activities necessary to comply with FAA requirements 

(e.g. radar uses or landing strips).1
A

Archaeological activities not covered by another specific use. E 
Bridges not covered by another specific use. A
Outside of the Neuse River Basin, canoe access provided that installation and use does 
not result in removal of any tree and no impervious surface is added to the buffer.

E

Dam maintenance activities:  
• Dam maintenance activities that do not cause additional buffer disturbance beyond the 
footprint of the existing dam or those covered under the U.S. Army Corps of Engineers 
Nationwide Permit No. 3.

E

• Dam maintenance activities that do cause additional buffer disturbance beyond the 
footprint of the existing dam or those not covered under the U.S. Army Corps of Engineers 
Nationwide Permit No.3.

A

Drainage ditches, roadside ditches and stormwater conveyances through riparian buffers:  
• New stormwater flows to existing drainage ditches, roadside ditches, and stormwater 
conveyances provided flows do not alter or result in the need to alter the conveyance and 
are managed to minimize the sediment, nutrients and other pollution that convey to 
waterbodies.

E

• Outside of the Neuse River Basin, realignment of existing roadside drainage ditches 
retaining the design dimensions, provided that no additional travel lanes are added and the 
minimum required roadway typical section is used based on traffic and safety 
considerations.

A

• New (or altered if outside of the Neuse River Basin) drainage ditches, roadside ditches 
and stormwater outfalls provided that a stormwater management facility is installed to 
control nutrients as directed by the appropriate jurisdiction and attenuate flow before the 
conveyance discharges through the riparian buffer.

A

• New drainage ditches, roadside ditches and stormwater conveyances applicable to linear 
projects that do not provide a stormwater management facility due to topography 
constraints provided that other practicable BMPs are employed.

AM

Driveway crossings of streams and other surface waters subject to this section:  
• Driveway crossings on single family residential lots that disturb equal to or less than 25 
linear feet or 2,500 square feet of riparian buffer.

A

• Driveway crossings on single family residential lots that disturb greater than 25 linear feet 
or 2,500 square feet of riparian buffer.

A

• In a subdivision that cumulatively disturb equal to or less than 150 linear feet or one-third 
of an acre of riparian buffer

A

• In a subdivision that cumulatively disturb greater than 150 linear feet or one-third of an 
acre of riparian buffer

AM

• Outside of the Neuse River Basin, driveway impacts other than crossing of a stream or 
other surface waters subject to this section.

AM

Fences:  
• Fences on single-family lots provided that disturbance is minimized and installation does 
not result in removal of any tree (or, within the Neuse River Basin, forest vegetation).

X

• Fences on lands other than single-family lots provided that disturbance is minimized and 
installation does not result in removal of any tree (or, within the Neuse River Basin, forest 
vegetation).

X

• Outside of the Neuse River Basin, fences provided that disturbance is minimized and 
installation results in removal of any tree.

X

Fertilizer application: one-time application only, to establish vegetation. E
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Forest harvesting as regulated by the State of North Carolina pursuant to 15A NCAC 
02B .0233 and 15A NCAC 02B .0267.

Per State 
Regulation

Greenway / hiking trails designed, constructed and maintained to maximize nutrient 
removal and erosion protection, minimize adverse effects on aquatic life and habitat, and 
protect water quality to the maximum extent practical.

A

Historic preservation not covered by another specific use. E

Landscaping of the outer 20 feet of a riparian buffer in the Urban, Compact Neighborhood, 
or Downtown Tier that is not located in a watershed protection overlay in accordance with 
an approved City or County revegetation plan.

E

Maintenance access on modified natural streams: a grassed travel way on one side of the 
water body when less impacting alternatives are not practical. The width and specifications 
of the travel way shall be only that needed for equipment access and operation. The travel 
way shall be located to maximize stream shading.

A

Mining activities:  
• Mining activities that are covered by the Mining Act provided that new riparian buffers that 
meet the requirements of this section are established adjacent to the relocated channels.

A

• Mining activities that are not covered by the Mining Act OR where new riparian buffers that 
meet the requirements of this section are not established adjacent to the relocated 
channels.

AM

• Wastewater or mining dewatering wells with approved NPDES permit. E

Playground equipment:  
• Playground equipment on single family lots that exist as of adoption of this section 
provided that installation and use does not result in removal of vegetation.

E

• Playground equipment installed on lands other than single-family lots or that requires 
removal of vegetation.

X

Within the Neuse River Basin, ponds in natural drainage ways, excluding dry ponds; 
outside of the Neuse River Basin, ponds created by impounding streams and not used as 
stormwater BMPs.

 

• New ponds provided that a riparian buffer that meets the requirements of this section is 
established adjacent to the pond.

A

• New ponds where a riparian buffer that meets the requirements of this section is NOT 
established adjacent to the pond.

AM

Protection of existing structures, facilities and stream banks when this requires additional 
disturbance of the riparian buffer or the stream channel.

A

Railroad impacts other than crossings of streams and other surface waters subject to this 
section.

AM

Railroad crossings of streams and other surface waters subject to this section:  
• Railroad crossings that impact equal to or less than 40 linear feet of riparian buffer. A
• Railroad crossings that impact greater than 40 linear feet but equal to or less than 150 
linear feet or one-third of an acre of riparian buffer.

A

• Railroad crossings that impact greater than 150 linear feet or one-third of an acre of 
riparian buffer.

AM

Removal of previous fill or debris provided that diffuse flow is maintained and vegetation is 
restored.

A

Road impacts other than crossings of streams and other surface waters subject to this 
section.

AM

Road crossings of streams and other surface waters subject to this section:  
• Road crossings that impact equal to or less than 40 linear feet of riparian buffer. A
• Road crossings that impact greater than 40 linear feet but equal to or less than 150 linear 
feet or one-third of an acre of riparian buffer.

A

• Road crossings that impact greater than 150 linear feet or one-third of an acre of riparian 
buffer.

AM

Outside of the Neuse River Basin, road relocation: Relocation of existing private access 
roads associated with public road projects where necessary for public safety:

 

• Less than or equal to 2,500 square feet of buffer impact. A
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• Greater than 2,500 square feet of buffer impact. AM

Scientific studies and stream gauging. E

Within the Neuse River Basin, stormwater management ponds excluding dry ponds:  
• New stormwater management ponds provided that a riparian buffer that meets the 
requirements of this section is established adjacent to the pond.

A

• New stormwater management ponds where a riparian buffer that meets the requirements 
of this section is not established adjacent to the pond.

AM

Outside of the Neuse River Basin, stormwater BMPs:  
• Wet detention, bioretention, and constructed wetlands. AM

Streambank or, outside of the Neuse River Basin, shoreline stabilization. A

Temporary roads, provided that the disturbed area is restored to pre-construction 
topographic and hydrologic conditions immediately after construction is complete and 
replanted immediately with comparable vegetation, except that tree planting may occur 
during the dormant season. A one-time application of fertilizer may be used to establish 
vegetation. At the end of five years the restored buffer shall comply with the restoration 
criteria of paragraph 8.5.12E, Riparian Buffer Restoration or Enhancement.

 

• Less than or equal to 2,500 square feet of buffer disturbance and not perpendicular to the 
stream.

X

• Greater than 2,500 square feet of buffer disturbance and not perpendicular to the stream. X
• Associated with culvert installation outside of the Neuse River Basin or bridge 
construction or replacement and not perpendicular to the stream.

X

• Perpendicular to the stream. A

Temporary sediment and erosion control devices, provided that the disturbed area is 
restored to pre-construction topographic and hydrologic conditions immediately after 
construction is complete and replanted immediately with comparable vegetation, except 
that tree planting may occur during the dormant season. A one-time application of fertilizer 
may be used to establish vegetation. At the end of five years the restored buffer shall 
comply with the restoration criteria of paragraph 8.5.12E, Riparian Buffer Restoration or 
Enhancement.

 

• To control impacts associated with uses approved by the appropriate jurisdiction or that 
have received a variance, provided that sediment and erosion control for upland areas is 
addressed to the maximum extent possible, outside the buffer.

A

• In-stream temporary erosion and sediment control measures for work within a stream 
channel that is authorized under Sections 401 and 404 of the Federal Water Pollution 
Control Act.

A

• In-stream temporary erosion and sediment control measures for work within a stream 
channel.

A

Utility, electric, aerial, perpendicular crossings of streams and other surface waters subject 

to this section:2,3,5  

• Disturb equal to or less than 150 linear feet of riparian buffer. E
• Disturb greater than 150 linear feet of riparian buffer. A

Utility, electric, aerial, other than perpendicular crossings:2,3,5 AM

Utility, electric, underground, perpendicular crossings:3,4,5  

• Disturb less than or equal to 40 linear feet of riparian buffer. E
• Disturb greater than 40 linear feet of riparian buffer. A

Utility, electric, underground, other than perpendicular crossings:1,4 E

Utility, non-electric, perpendicular crossings of streams and other surface waters subject to 

this section.3,5  

• Disturb equal to or less than 40 linear feet of riparian buffer with a maintenance corridor 
equal to or less than 10 feet in width.

A

• Disturb equal to or less than 40 linear feet of riparian buffer with a maintenance corridor 
greater than 10 feet in width.

A

• Disturb greater than 40 linear feet but equal to or less than 150 linear feet of riparian 
buffer with a maintenance corridor equal to or less than 10 feet in width.

A
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• Disturb greater than 40 linear feet but equal to or less than 150 linear feet of riparian 
buffer with a maintenance corridor greater than 10 feet in width.

AM

• Disturb greater than 150 linear feet of riparian buffer. AM

Utility, non-electric, other than perpendicular crossings.1,4,5 AM

Vegetation management, pursuant to applicable City or County guidelines.  
• Emergency fire control measures provided that topography is restored. E
• Planting vegetation to enhance the riparian buffer. E
• Pruning forest vegetation provided that the health and function of the forest vegetation is 
not compromised.

E

• Removal of individual trees that are in danger of causing damage to dwellings, other 
structures or human life, or outside of the Neuse River Basin, are imminently endangering 
stability of the streambank

E

• Outside of the Neuse River Basin, removal of individual trees that are dead, diseased or 
damaged.

E

• Removal of poison ivy. E
• Removal of either 1) within the Neuse River Basin, understory nuisance vegetation, or 2) 
outside of the Neuse River Basin, invasive exotic vegetation, both as defined in: Smith, 
Cherri L. 1998. Exotic Plant Guidelines. Dept. of Environment and Natural Resources. 
Division of Parks and Recreation. Raleigh, NC. Guideline #30.

E

Outside of the Neuse River Basin, vehicular access roads leading to water-dependent 
structures as defined in 15A NCAC 02B .0202, provided they do not cross the surface water 
and have minimum practicable width not exceeding ten feet.

A

Water dependent structures as defined in 15A NCAC 02B .0202, including their installation, 
maintenance, use, and removal.

A

Water supply reservoirs:  
• New reservoirs where a riparian buffer that meets the requirements of this section is 
established adjacent to the reservoir.

A

•New reservoirs where a riparian buffer that meets the requirements of this section is not 
established adjacent to the reservoir

AM

Water wells:  
• Single family residential water wells. E
• All other water wells. A

Wetland, stream and, outside of the Neuse River Basin, buffer restoration:  
• Wetland, stream and buffer restoration that requires NC Division of Water Quality approval 
for the use of a 401 Water Quality Certification.

E

• Wetland, stream and buffer restoration that does not require Division of Water Quality 
approval for the use of a 401 Water Quality Certification.

A

Outside of the Neuse River Basin, wildlife passage structures. A
1 Provided that:  

   • No heavy equipment is used. 
   • Vegetation in undisturbed portions of the buffer is not compromised. 
   • Felled trees are removed by chain. 
   • No permanent felling of trees occurs in protected buffers or streams. 
   • Stumps are removed only by grinding. 
   • At the completion of the project the disturbed area is stabilized with native vegetation. 
   • The buffer meets the requirements of Sec. 8.5.5, Diffuse Flow Requirements. 
2Provided that all of the following BMPs for overhead utility lines are used. If all of these BMPs are not 
used, then the overhead utility lines shall require a no practical alternative evaluation. 
   • A minimum zone of 10 feet wide immediately adjacent to the water body shall be managed such that 
only vegetation that poses a hazard or has the potential to grow tall enough to interfere with the line is 
removed. 
   • Woody vegetation shall be cleared by hand. No land grubbing or grading is allowed. 
   • Vegetative root systems shall be left intact to maintain the integrity of the soil. Stumps shall remain 
where trees are cut. 
   • Riprap shall not be used unless it is necessary to stabilize a tower. 
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8.5.11 No Practical Alternatives/Authorization Certificate 

A. A person who wishes to undertake a use designated as allowable or allowable with mitigation shall first 
submit a request for a “no practical alternatives” determination. Within the Neuse River Basin, the request 
shall be submitted to the North Carolina Division of Water Quality (Division). Outside of the Neuse River 
Basin, the request shall be submitted to the City or County as appropriate. In the request, the applicant shall 
certify that the project meets all of the following criteria: 

1. The basic project purpose cannot be practically accomplished to better minimize disturbance, 
preserve aquatic life and habitat, and protect water quality;  

2. The use cannot practically be reduced in size or density, reconfigured or redesigned to better minimize 
disturbance, preserve aquatic life and habitat, and protect water quality; and  

3. Best management practices shall be used if necessary to minimize disturbance, preserve aquatic life 
and habitat, and protect water quality.  

B. The applicant shall also submit at least the following information: 

1. The name, address and phone number of the applicant;  

2. The nature of the activity to be conducted by the applicant;  

3. The location of the activity, including the jurisdiction;  

4. A map of sufficient detail to accurately delineate the boundaries of the land to be utilized in carrying 
out the activity, the location and dimensions of the riparian buffers, and the location and dimensions 
of any disturbance in riparian buffers associated with the activity;  

5. An explanation of why the activity cannot be practically accomplished, reduced or reconfigured to 
better minimize disturbance to the riparian buffer, preserve aquatic life and habitat and protect water 

   • Stumps are removed only by grinding. 
   • No fertilizer shall be used other than a one-time application to re-establish vegetation. 
   • Construction activities shall minimize the removal of woody vegetation, the extent of the disturbed 
area, and the time in which areas remain in a disturbed state. 
   • Active measures shall be taken after construction and during routine maintenance to ensure diffuse 
flow of stormwater through the buffer. 
   • In wetlands, mats shall be utilized to minimize soil disturbance. 
3 Provided that poles or aerial infrastructure, including towers, shall not be installed within 10 feet of a 
water body absent a no practical alternative evaluation.  
4Provided that all of the following BMPs for underground utility lines are used. If all of these BMPs are not 
used, then the underground utility line shall require a no practical alternative evaluation. 
   • Woody vegetation shall be cleared by hand. No land grubbing or grading is allowed. 
   • Vegetative root systems shall be left intact to maintain the integrity of the soil. Stumps shall remain, 
except in the trench where trees are cut. 
   • Underground cables shall be installed by vibratory plow or trenching. 
   • The trench shall be backfilled with the excavated soil material immediately following cable 
installation. 
   • No fertilizer shall be used other than a one-time application to re-establish vegetation. 
   • Construction activities shall minimize the removal of woody vegetation, the extent of the disturbed 
area, and the time in which areas remain in a disturbed state. 
   • Active measures shall be taken upon completion of construction and during routine maintenance to 
ensure diffuse flow of stormwater through the buffer. 
   • In wetlands, mats shall be utilized to minimize soil disturbance. 
5Perpendicular crossings are those that intersect the surface water at an angle between 75 degrees 
and 105 degrees. 
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quality; and  

6. Best management practices proposed to control the impacts associated with the activity.  

C. Within 60 days of a complete submission, the appropriate jurisdiction (the Division acting pursuant to 15 
NCAC 02B .0233 (8)) shall review the entire project and make a finding of fact as to whether the criteria in 
paragraph 1 above have been met. If they have, “no practical alternatives” has been established and the 
jurisdiction shall issue an Authorization Certificate. Failure to act within 60 days shall be construed as a 
finding of “no practical alternatives” and an Authorization Certificate shall be issued to the applicant. 
Outside of the Neuse River Basin, however, such 60-day deadline may be extended if one of the following 
occurs: 

1. The applicant agrees, in writing, to a longer period;  

2. The jurisdiction determines that the applicant requires an additional reasonable period of time in 
which to furnish requested information the jurisdiction deems necessary to its decision; or  

3. The final decision is to be made pursuant to a public hearing.  

D. The appropriate jurisdiction may attach conditions to an Authorization Certificate that support the purpose, 
spirit and intent of the state riparian buffer protection program and/or this section.  

E. Outside of the Neuse River Basin, the Authorization Certificate shall be denied if the applicant refuses access 
to its records or premises for the purposes of gathering information the appropriate jurisdiction deems 
necessary to its decision or if the jurisdiction determines that the applicant has failed to furnish requested 
information the jurisdiction deems necessary to its decision within the 60-day period or an additional period 
as authorized under paragraph C.2 above.  

F. Despite the provisions of Section 2.4, Board of Adjustment, appeals from Authorization Certificate 
determinations shall be to the Division Director, c/o the 401 Oversight Express Permitting Unit, or its 
successor, in writing. The Director’s decision is subject to review as provided in Articles 3 and 4 of G.S. 150B.

8.5.12 Mitigation 

Mitigation is required where: 1) a person wishes to undertake a use designated as allowable with mitigation and has 
obtained a “no practical alternatives” determination; and 2) a person is required to perform mitigation as a 
condition of variance approval under this section. Within the Neuse River Basin, the proposal shall be submitted to 
the North Carolina Division of Water Quality (Division), which shall proceed pursuant to 15A NCAC 02B .0242. 
Outside of the Neuse River Basin, the proposal shall be submitted to the City or County as appropriate, which shall 
proceed pursuant to this section as authorized under 15A NCAC 02B .0268. 

The appropriate jurisdiction (the Division acting pursuant to 15 NCAC 02B .0242) shall issue a mitigation approval 
upon determining that a proposal meets the requirements of this section. Within the Neuse River Basin, the 
approval shall specify the required area and location of mitigation. Outside of the Neuse River Basin, the approval 
shall identify at a minimum the option chosen, the required and proposed areas, and the mitigation location or offset 
payment amount as applicable. As stated in Sec. 8.5.2, Applicability, compliance with this entire section is required 
even where State standards are less stringent. Within the Neuse River Basin, final review by the City or County 
shall occur after any State action is completed. 

A. Mitigation Options 
The mitigation requirement may be met through one of the following options: 

1. Participation in a private compensatory mitigation bank in the same hydrologic area, as defined in 
NCGS 143.214(11), as the proposed impact that is approved by the NC Department of Environment 
and Natural Resources.  
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2. Payment of a compensatory mitigation fee to the Riparian Buffer Restoration Fund pursuant to 15A 
NCAC 02B .0269 contingent upon acceptance of payments by the North Carolina Ecosystem 
Enhancement Program. This option is available to a non-government applicant only if option 1 is not 
available;  

3. Donation of real property or of an interest in real property pursuant to paragraph D, Donation of Real 
Property, below to satisfy a compensatory mitigation fee in whole or in part; or  

4. Restoration or enhancement of a non-forested riparian buffer pursuant to paragraph E, Riparian Buffer 
Restoration or Enhancement, below.  

5. Construction of an alternative measure that reduces nutrient loading as well as or better than the 
riparian buffer that is lost in the same river basin as the riparian buffer that is lost and that is 
approved by the Division.  

B. Mitigation Area 
The appropriate jurisdiction shall determine the required area of mitigation as follows: 

1. Add the following areas to determine the impacts in square feet to each portion of the riparian buffer:

a. The area of the footprint of the use causing the impact to the riparian buffer;  

b. The area of the boundary of any clearing and grading activities within the riparian buffer 
necessary to accommodate the use; and  

c. The area of any ongoing maintenance corridors within the riparian buffer associated with the 
use; and  

2. Apply the following multipliers to the impacts determined in paragraph 1 to each portion of the 
riparian buffer: 

a. Impacts to the inner 30 feet of the riparian buffer shall be multiplied by three;  

b. Impacts to the outer 20 feet of the riparian buffer shall be multiplied by one and one-half; and

c. Impacts to wetlands within those two portions of the riparian buffer that are subject to 
mitigation under 15A NCAC 2H .0506 shall comply with the mitigation ratios in 15A NCAC 
2H .0506.  

C. Mitigation Location 

1. Within the Falls Reservoir Watershed, mitigation shall be located within the Upper Falls Watershed, 
as defined in 15A NCAC 2B.0275 and .0276, and the same distance from, or closer to, the Upper Falls 
Reservoir, as defined in 15A NCAC 2B.0275 and .0276, as the proposed impact, and as close to the 
location of the impact as feasible. Alternatively, mitigation may be located anywhere within the Upper 
Falls Watershed provided that the mitigation proposal accounts for differences in delivery of nutrients 
to the Upper Falls Watershed resulting from differences between the locations of the buffer impact and 
mitigation.  

2. Within the Jordan Reservoir Watershed, mitigation shall be located within the same subwatershed, as 
defined in 15A NCAC 02B.0262, and the same distance from, or closer to, the reservoir as the proposed 
impact, and as close to the location of the impact as feasible. Alternatively, the applicant may propose 
mitigation anywhere within the same subwatershed, as defined in 15A NCAC 02B.0262, provided that 
the mitigation proposal accounts for differences in delivery of nutrients to the affected arm of the 
reservoir resulting from differences between the locations of the buffer impact and mitigation.  

3. In any location, mitigation of riparian buffer loss in the watershed of a drinking water supply shall be 
performed in the watershed of that drinking water supply and as may be further limited by the North 
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Carolina Environmental Management Commission.  

Additional location requirements for the property donation option are enumerated in paragraph D, Donation 
of Property, below. 

D. Donation of Property 

1. Donation of real property interests that meet the requirements listed below may partially or fully 
satisfy payment of a compensatory mitigation fee to the Riparian Buffer Restoration Fund, calculated 
pursuant to 15A NCAC 02B .0269. The value of the property interest shall be determined by an 
appraisal performed in accordance with paragraph 4 below. The donation shall satisfy the mitigation 
requirement if the appraised value of the donated property interest is equal to or greater than the 
required fee. If the appraised value of the donated property interest is less than the required fee, the 
applicant shall pay the balance.  

2. A conservation easement shall be accepted only if it is granted in perpetuity.  

3. Any property interest shall be accepted only if it meets all of the following requirements: 

a. In addition to the location requirements of paragraph C, Mitigation Location, above, the 
property shall be located within an area that is identified as a priority for restoration in, or is 
otherwise consistent with the goals of, the Division’s Basinwide Wetlands and Riparian Restoration 
Plan (within the Neuse River Basin) or its Basinwide Wetlands and Riparian Restoration Plan for the 
Cape Fear River Basin (outside of the Neuse River Basin), both developed pursuant to NCGS 143
214.10;  

b. The property shall contain riparian buffers not currently protected by the State’s riparian 
buffer protection program that are in need of restoration as defined in paragraph E.4 below;

c. The restorable riparian buffer on the property shall have a minimum length of 1000 linear feet 
along a surface water and a minimum width of 50 feet measured horizontally on a line 
perpendicular to the surface water;  

d. The size of the restorable riparian buffer on the property shall equal or exceed the area of 
mitigation responsibility determined under paragraph B above;  

e. Outside of the Neuse River Basin, restoration shall not require removal of man-made structures 
or infrastructure. Within the Neuse River Basin, the property shall not require excessive 
measures for successful restoration, such as removal of structures or infrastructure, and 
restoration of the property shall be fully capable of offsetting the adverse impacts of the 
requested use;  

f. The property shall be suitable to be successfully restored, based on existing hydrology, soils, 
and vegetation;  

g. The estimated cost of restoring and maintaining the property shall not exceed the value of the 
property minus site identification and transaction costs;  

h. The property shall not contain any building, structure, object, site, or district that is listed in the 
National Register of Historic Places established pursuant to Public Law 89-665, 16 U.S.C. 470 as 
amended;  

i. The property shall not contain any hazardous substance or solid waste;  

j. The property shall not contain structures or materials that present health or safety problems to 
the general public. If wells, septic, water or sewer connections exist, they shall be filled, 
remediated or closed at the expense of the applicant or donor in accordance with state and local 
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health and safety regulations;  

k. The property and adjacent properties shall not have prior, current, or known future land use 
that would inhibit the function of the restoration effort; and  

l. The property shall not have any encumbrances or conditions on the transfer of the property 
interests.  

4. At the expense of the applicant or donor, the following information shall be submitted to the 
appropriate jurisdiction with any proposal for donation or dedication of interest in real property:

a. Documentation that the property meets the requirements laid out in paragraph E.3 below;

b. US Geological Survey 1:24,000 (7.5 minute) scale topographic map, county tax map, USDA 
Natural Resource Conservation Service County Soil Survey Map, and county road map 
showing the location of the property along with information on existing site conditions, 
vegetation types, and existing structures and easements;  

c. A current property survey performed in accordance with the procedures of the North Carolina 
Department of Administration, State Property Office as identified by the State Board of 
Registration for Professional Engineers and Land Surveyors in "Standards of Practice for Land 
Surveying in North Carolina";  

d. A current appraisal of the value of the property performed in accordance with the procedures of 
the North Carolina Department of Administration, State Property Office as identified by the 
Appraisal Board in the "Uniform Standards of Professional North Carolina Appraisal Practice"; 
and  

e. A title certificate.  

E. Riparian Buffer Restoration or Enhancement 
Mitigation through riparian buffer restoration or enhancement shall meet the following requirements: 

1. The applicant may restore or enhance a non-forested riparian buffer if either of the following applies:

a. The area of riparian buffer restoration is equal to the required area of mitigation determined 
pursuant to paragraph B, Mitigation Area, above; or  

b. The area of riparian buffer enhancement is three times larger than the required area of 
mitigation determined pursuant to paragraph B, Mitigation Area, above;  

2. The location of the riparian buffer restoration or enhancement shall comply with the requirements of 
paragraph C, Mitigation Location, above;  

3. The riparian buffer restoration or enhancement site shall have a minimum width of 50 feet measured 
horizontally on a line perpendicular to a vertical line marking the top of the bank for a stream or the 
normal water level for a pond, lake, or reservoir;  

4. Outside of the Neuse River Basin, enhancement and restoration shall each have the objective of 
establishing a forested riparian buffer. Enhancement shall be distinguished from restoration based on 
existing buffer conditions. Where existing trees are sparse, meaning greater than or equal to 100 trees 
per acre but less than 200 trees per acre, a buffer shall be enhanced. Where existing woody vegetation 
is absent, meaning less than 100 trees per acre, a buffer shall be restored;  

5. The applicant shall first receive an Authorization Certificate for the proposed use according to the 
requirements of paragraph 8.5.11, No Practical Alternatives/Authorization Certificate. The applicant 
shall then submit a restoration or enhancement plan to the City or County as appropriate. The 
restoration or enhancement plan shall contain the following: 
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a. A map of the proposed restoration or enhancement site;  

b. A vegetation plan. The vegetation plan shall include trees as specified under paragraph 9.2.3B.5, 
Mixing of Tree Species, and the Durham Landscape Guidelines, planted at a density sufficient to 
provide 320 trees per acre at maturity with at least 50% of those trees having the potential of 
attaining a two and a half inch or greater dbh within seven years;  

c. A grading plan. The site shall be graded in a manner to ensure diffuse flow through the riparian 
buffer;  

d. A fertilization plan; and  

e. An implementation schedule.  

6. Within one year after restoration or enhancement plan approval, the applicant shall present proof to 
the appropriate jurisdiction that the riparian buffer has been restored or enhanced. If proof is not 
presented within this timeframe, the applicant shall be in violation of both the State and local riparian 
buffer protection programs;  

7. The mitigation area shall be placed under a perpetual conservation easement that provides for 
protection of the property’s nutrient removal functions;  

8. The applicant shall submit annual reports for a period of five years after the restoration or 
enhancement showing that the trees planted have survived and that diffuse flow through the riparian 
buffer has been maintained. The applicant shall replace trees that do not survive and restore diffuse 
flow if needed during that five-year period.  

8.5.13 Variances 

A person who wishes to undertake a prohibited use shall first submit a request for a minor or major variance to the 
appropriate jurisdiction as stated below. A minor variance is required for any activity that impacts only the outer 
20 feet of a riparian buffer. A major variance is required for any activity that impacts any portion of the inner 30 feet 
of a riparian buffer. Such variances are separate from variances authorized under Sec. 3.15, Variance. 

A. Within the Neuse River Basin 

1. Minor Variance 
Pursuant to15 NCAC 02B .0233 (9), a minor variance request shall be submitted to the North Carolina 
Division of Water Quality (Division) for review and decision. The Division may attach conditions to 
approval that support the purpose, spirit and intent of the riparian buffer protection program. Appeal 
from the Division decision shall be to the Office of Administrative Hearings. 

2. Major Variance 
Pursuant to 15 NCAC 02B .0233 (9)(c), a major variance request shall be submitted to the Division for 
initial review. If the Division determines that the request meets the requirements of paragraph 3, 
Variance Requirements, below, it shall submit preliminary findings to the NC Environmental 
Management Commission c/o the Division of Water Quality, 401 Oversight Express Permitting Unit, or 
its successor. Within 90 days after receipt by the Director of a complete application, the Commission 
shall approve, approve with conditions or stipulations, or deny the request. Upon and in accordance 
with the Commission’s decision, the Division shall issue a final decision granting, granting subject to 
conditions or stipulations, or denying the major variance. Appeal from either the initial Division 
determination or the Commission decision shall be to the Office of Administrative Hearings. 

3. Variance Requirements 
Pursuant to 15 NCAC 02B .0233 (9)(a), the Division shall make a finding of fact as to whether the 
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following requirements have been met: 

a. There are practical difficulties or unnecessary hardships that prevent compliance with the 
strict letter of the riparian buffer protection requirements; Practical difficulties or unnecessary 
hardships shall be evaluated in accordance with the following: 

1. If the applicant complies with the provisions of this section, he/she can secure no 
reasonable return from, nor make reasonable use of, his/her property. Merely proving 
that the variance would permit a greater profit from the property shall not be considered 
adequate justification for a variance. Moreover, the Division shall consider whether the 
variance is the minimum possible deviation from the terms of this section that shall 
make reasonable use of the property possible;  

2. The hardship results from application of this section to the property rather than from 
other factors such as deed restrictions or other hardship;  

3. The hardship is due to the physical nature of the applicant's property, such as its size, 
shape, or topography, which is different from that of neighboring property;  

4. The applicant did not cause the hardship by knowingly or unknowingly violating this 
section;  

5. The applicant did not purchase the property after the effective date of 15A NCAC 
02B .0233, Neuse River Basin: Nutrient Sensitive Waters Management Strategy: 
Protection and Maintenance of Existing Riparian Buffers, and then requesting an appeal; 
and  

6. The hardship is unique to the applicant's property, rather than the result of conditions 
that are widespread. If other properties are equally subject to the hardship created in the 
restriction, then granting a variance would be a special privilege denied to others, and 
would not promote equal justice.  

b. The variance is in harmony with the general purpose and intent of this section and preserves its 
spirit; and  

c. In granting the variance, the public safety and welfare have been assured, water quality has 
been protected, and substantial justice has been done.  

B. Outside the Neuse River Basin 

1. Minor Variance 
A minor variance request shall be submitted to the City or County as appropriate for review and 
decision. The City or County may attach conditions to approval that support the purpose, spirit and 
intent of the riparian buffer protection program and this section. Despite the provisions of Section 2.4, 
Board of Adjustment, appeal from the City or County decision shall be to the Division Director, c/o the 
401 Oversight Express Permitting Unit, or its successor. The Director’s decision is subject to review as 
provided in Articles 3 and 4 of G.S. 150B. 

2. Major Variance 
A major variance request shall be submitted to the City or County as appropriate for initial review. If 
the City or County determines that the request meets the requirements of paragraph 3, Variance 
Requirements, below, it shall submit preliminary findings to the North Carolina Environmental 
Management Commission c/o the Division of Water Quality, 401 Oversight Express Permitting Unit, or 
its successor. Within 90 days after receipt by the City or County of a complete application, the 
Commission approves, approves with conditions and stipulations, or denies the request. Despite the 
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provisions of Section 2.4, Board of Adjustment, appeal from the initial City or County determination or 
the Commission decision shall be to Superior Court. 

3. Variance Requirements 
The City or County shall make the following three findings of fact in order to determine that the 
variance requirements are met: 

a. There are practical difficulties or unnecessary hardships that prevent compliance with the 
riparian buffer protection requirements. The following criteria must all be met in order to make 
such finding: 

1. If the applicant complies with the provisions of this section, he/she can secure no 
reasonable return from, nor make reasonable use of, his/her property. Merely proving 
that the variance would permit a greater profit from the property shall not be considered 
adequate justification for a variance. Moreover, the variance shall be the minimum 
possible deviation from the terms of this Ordinance that shall make reasonable use of the 
property possible;  

2. The hardship results from application of this section to the property rather than from 
other factors such as deed restrictions or other hardship;  

3. The hardship is due to the physical nature of the applicant’s property, such as its size, 
shape, or topography, such that compliance with provisions of this section would not 
allow reasonable use of the property;  

4. The applicant did not cause the hardship by knowingly or unknowingly violating this 
Ordinance;  

5. The applicant did not purchase the property after the effective date of this Ordinance, 
and then request a variance; and  

6. The hardship is rare or unique to the applicant’s property.  

b. The requested variance is in harmony with the general purpose, spirit and intent of the state 
riparian buffer protection requirements and/or this section; and  

c. In granting the variance, the public safety and welfare have been assured, water quality has 
been protected, and substantial justice has been done.  
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III.  Supplemental Information 
 

The City of Durham provides the following supplemental information to aid the Division’s 

review of our program:   

   

1. Program Approval – Describe your local approval process and the status of your 

program’s approval prior to submittal to the Division.  Include a description of approval 

steps following Commission approval leading to implementation. 

 

Prior to submittal to the Division an informational presentation on the major proposed 

changes to the Stormwater Performance Standards for Development was made to the 

Durham City Council work session on August 4, 2011. 

 

City of Durham approval process following Commission approval includes preparing 

City Council Agenda Item for the ordinance and program for both Jordan and Falls 

recommending the adoption of the ordinance that amends the existing Stormwater 

Performance Standards for Development Durham City Code Chapter 70, Article X.  

A public hearing is typically held at the City Council meeting.  The effective date for 

implementation will be prior to July 12, 2012.  Upon adoption of the ordinance and 

program by the City Council, the ordinance and program will be implemented on the 

effective date. 

 

2. Ordinance Changes – Provide a listing of ordinance sections created or revised to 

address the rule’s requirements. If a local government finds a subject covered by the 

model ordinance unnecessary, provide a statement identifying the model ordinance 

section(s) and any supporting discussion to support your position.   

 

City of Durham ordinance sections created or revised to address the Falls and Jordan 

New Development rules: 

Stormwater Performance Standards for Development Durham City Code Chapter 70, 

Article X, Sections 70-736 through 70-743. 

 

Additional information concerning Model Ordinance Sections: 

(a).  Relationship to other laws, regulations, private agreements.  Durham’s 

ordinance includes a similar provision in 70-737(g) which more specifically addresses 

issues that come up in Durham with regard to relationships with other regulations, as 

well as relationships to prior development approvals. It is not legally necessary to 

have an ordinance provision saying that the law supersedes private agreements since, 

by law,  a private agreement cannot supersede a valid ordinance or statute.  

  (b)   Severability.  The ordinance includes this in 70-737(i). 

 (c)   Effective date and transitional provisions.   The actual effective date cannot 

be included as it is not known when the ordinance will be passed.  Durham’s 

ordinances are generally made effective on passage as indicated in Section 2 at the 

end of the proposed ordinance.   As for transitional provisions, Durham has been 

moving forward with ordinance provisions that are close to the Falls and Jordan 

regulations since 2009 with several revisions leading up to this ordinance. In the 
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proposed ordinance Durham’s transitional provisions are found in the definition of 

“Existing Development.”   That term vests development for which ‘completed 

applications for a site plan or subdivision plat, or building permit or construction 

drawing approval’ have been submitted prior to the effective date.  Developments 

with completed applications will be subject to current ordinance standards, which are 

very similar to the proposed Jordan/Falls ordinance.  See Sec. 70-737(c) which 

ensures that superseded requirements continue to apply to existing development.  

Durham did not adopt the model ordinance approach to “phased development plans” 

because it appears to broadly exempt many developments that may have zoning 

approval but not site plan approval.  Traditionally, Durham has not allowed 

developments with development plans that have only received zoning approval to 

escape new ordinance requirements.   See the definition of “existing development” 

which specifically excludes approved development plan zonings from the definition.  

  (d).  Review and decision making entities. Please see 70-737(f) which makes the 

Director of the Public Works Department the ultimate “decider”.   Development 

review of such things as site plans, subdivision plats, and other similar plans is 

conducted  pursuant to Durham’s Unified Development Ordinance, in particular 

Sections 3.6 and 3.7, which are attached.  

 (e)    Review procedures.   The model ordinance proposes a particular approach to  

review and permitting.   These are not required by the Falls or Jordan regulations.  

Durham’s ordinance addresses these in 70-737(b) which states that no site plan, 

preliminary or final plat, construction drawing for a street or for utilities, or utility 

permit shall be approved until the City determines compliance with the City’s 

stormwater provisions. See also Sec. 740(g) which contains a similar requirement as 

well as 70-742(a), (b), and (c) which provide additional particulars.   The City’s 

review process for subdivisions and site plans is found in the Durham Unified 

Development Ordinance, Sections 3.6 and 3.7, which are attached.  Review and 

processing of construction drawings as well as utility permits are conducted under 

administrative procedures found in city standards and guidelines (See the City of 

Durham Reference Guide for Development Appendix E).   

 (f) Applications for Approval.  See comments for (e) above on review procedures.   

The city uses its processes for site plat, preliminary plat, final plat, construction 

drawing, and utility permit approval to enforce stormwater provisions.  See also the 

Attachment E in Section III for the flowcharts and FAQs for residential and 

commercial development. 

 (g) Appeals.   The model ordinance directs appeals to the Board of Adjustment 

(BOA).   The Falls and Jordan regulations do not require that local jurisdictions allow 

appeals of their development requirements relating to stormwater.   This is an area 

that can be regulated more strictly by localities if they wish, and Durham has chosen 

to regulate more strictly by not providing for appeals.  This is consistent with past 

practice, wherein Durham has not generally allowed developers to appeal 

requirements related to construction of streets, water and sewer, or stormwater unless 

those requirements are located solely in the Unified Development Ordinance  (the 

zoning ordinance).  BOA appeals generally take months, require extensive 

administrative resources, and are expensive for both the applicants as well as the city.     
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 (g)  Enforcement and Violations.   The City’s ordinance addresses these areas in 

Sec. 70-742 (see in particular the first paragraph), Sec 70-744, and the stormwater 

ordinance sections 70-538 through 70-542, attached, which have been specifically 

incorporated into this ordinance.   We have made various language modifications to 

Sec. 70-744 to broaden its scope, using some of the language from the model 

ordinance.     

 (h)  Remedies and Penalties.  See response to (g) above.   The Durham ordinance 

provisions referenced above also address remedies and penalties.   

 (i)   Procedures related to enforcement and penalties.    See response to (g) above.   

The Durham ordinance provisions referenced above also address the procedures used 

to investigate possible violations.  

 

 

3. Land use planning – State whether you have conducted a review of local ordinances to 

identify potential modifications that would 1) reflect improved growth management 

practices 2) allow developers adequate flexibility to utilize planning measures to reduce 

impervious surfaces and 3) reduce untreated nutrient loading rates from developments as 

discussed in Chapter 2-E - Land Use Planning.  If such a review has been conducted, 

please provide a summary of your findings and any actions taken.  

 

Please find the following documents attached: 

 Attachment A:  Better Site Design:   A Review of Low Impact Development 

Practices and Recommendations for Implementation in the City of Durham, NC 

(Ellerbe Creek Watershed Implementation Plan) 

 Attachment B:  Ordinance and Code Review including a LID Opportunity 

Checklist (Third Fork Creek Watershed Plan) 

 Attachment C:  Environmental Enhancements to the Unified Development 

Ordinance – Summary of Steering Committee Actions (for additional information 

see also 

http://www.durhamnc.gov/departments/planning/udo_environmental_enhan

cements.cfm and http://www.durhamnc.gov/udo/mainPage.asp for the entire 

UDO) 

 Attachment D:  Upper Neuse Watershed Management Issue Brief:  Review of 

Local Codes and Ordinances and their Potential to Protect Water Resources 

 

4. Appeals Process – (optional) Summarize the appeals processes that are described in your 

ordinance.  

 

Other than variances related to water supply watershed and buffer requirements, which 

are contained in Durham’s Unified Development Ordinance, the City does not provide 

for appeals of regarding whether a project requires stormwater controls, or the extent or 

type of controls required.  This is consistent with how the City has administered its 

stormwater program in the past, which is to treat stormwater related decisions as it does 

decisions on infrastructure for water and sewer.   Avoidance of the lengthy and 

cumbersome quasi-judicial process used by Boards of Adjustment will save both the city 

and private developers considerable expense.  It will also avoid unnecessarily involving 
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laypersons (who primarily sit on BOAs) in technical decisions.   Finally, it should lead to 

more expedited application of the ordinance.  An appeal process is provided to the Public 

Works Director in Ordinance Section 70-541 (which has been incorporated into the 

City’s proposed Falls/Jordan ordinance) for situations in which, in order to compel 

compliance with the ordinance, the City determines to terminate utilities or assess a civil 

penalty.      

 

5. Exceeding Minimum Requirements – (optional) Identify significant aspects of your 

proposed local program that go beyond the minimum requirements established in the 

rule, potentially including any of the following: 

o New Development Definition and Regulation 

 Durham ordinance definition includes changes to impervious surface 

that do not increase impervious area; the regulations and model do 

not; 

 Current Durham ordinance being replaced by the proposed ordinance 

imposed a 2.2 lb/acre Nitrogen limit and a 0.5 Phosphorus limit as of 

June 15, 2010.  State regulations and the model require imposition of 

a 2.2 Nitrogen and 0.33 Phosphorus requirement by, at the earliest, 

July of 2012.   

o Disturbance thresholds  

 The Falls regulations and the model ordinance exempt development 

and redevelopment that does not exceed the disturbance thresholds 

measured as of the adoption date of the ordinance (July 2012 or later).  

The Durham ordinance in 70-739(a) measures land disturbance 

cumulatively from Dec. 31, 2001 in the Jordan Basin and Dec. 31, 

2006 in the Falls Basin. 

o Off-site thresholds  -  

 Durham requires that if loading rates are met through use of off site 

nutrient banks outside the City, pounds for which credits are 

purchased are increased by 5%  
o If your jurisdiction is partly outside the Jordan or Falls watershed, whether you 

propose to apply the rule jurisdiction-wide 

  Nutrient threshold and onsite requirements vary by location within 

the City – Jordan Basin, Falls Basin, Lower Falls Basin. 
o Redevelopment - require treatment on redevelopment that does not increase built-

upon area?  

 The model and the Falls regulations do not require redevelopment 

that does not increase built upon area to provide treatment.   Durham 

required redevelopment outside the down town area to reduce N & P 

by 10% if treatment is provided onsite, or by 15% if offsite measures 

are used.   

o Limitations on Variances  

 The model ordinance allows variances.  These would allow developers 

to use their land in way prohibited by the ordinance in the case of 

“practical difficulties or unnecessary hardships” that prevent 

compliance, if the spirit of the ordinance is preserved and the public 

H-877



5 

December 7, 2011 

welfare is assured.   Durham does not allow such variances, under the 

authority granted in the Falls regulations that local ordinances can be 

stricter than State requirements.  Durham’s and other jurisdictions’ 

experience with general variance standards as are contained in the 

model is that such general criteria result in variances too easily being 

granted.     

 

 

6. Permitting Process  – (optional) Provide an outline and fact sheet describing the 

steps of the local permitting process for developers and engineers subject to the program 

requirements. 

 

    Falls and Jordan Lake:  See Attachment E: Flowcharts and FAQs for residential and  

 commercial development. 
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Sec. 3.6 Subdivision Review 

3.6.1 Applicability 

A. Subdivision means all divisions of a tract or parcel of land 
into two or more lots, building sites, or other divisions for 
the purpose of sale or building development (whether 
immediate or future) and includes all division of land 
involving the dedication of a new street right-of-way or a 
change in existing street right-of-way. Subdivision 
approval shall be required before the division of land (for 
any purpose) into two or more parcels, except as specified 
in Sec. 3.6.2, Actions Exempt from Subdivision 
Requirements. 

B. All requirements imposed through a plat shall run with 
the land and shall apply against any owner, subsequent 
owner, or occupant. 

  

       
Staff  

Review  

 

Application 

Submittal 

Sufficiency 
Review 

Review & 

Recommendation 

 

 DRB 

 Final Action 

 

3.6.2 Actions Exempt from Subdivision Requirements 

A. The following shall not be considered “subdivision” and 
are exempt from the provisions of this section: 

1. The combination or recombination of lots, or portions of lots, previously created 
and recorded, if the total number of lots is not increased and the resultant lots are 
equal to or exceed the standards of this Ordinance; 

2. The division of land into parcels greater than ten acres if no street right-of-way 
dedication is involved; 

3. The acquisition of strips of land for public easements, including the widening or 
opening of streets or the location of utility right-of-way; and 

4. The division of a tract in single ownership of which the entire area is no greater 
than two acres into not more than three lots, if no street right-of-way dedication 
is involved and if the resultant lots are equal to or exceed the standards of this 
Ordinance. 

B. No review or approval is required for exempt subdivisions; however, Planning 
Director, or designee, certification of exempt status is required. Exempt subdivision 
plats shall be stamped by the Planning Director or designee, noting their exemption, 
and signed so that they can be recorded by the Office of the Register of Deeds. 

3.6.3 No Subdivision without Plat Approval 

A. No subdivision of land within the jurisdiction of either the City or County may be 
filed or recorded with the Office of the Register of Deeds until it has been submitted 
to and approved by the Development Review Board, Planning Director, or Director‟s 
designee as specified herein and until the approval is entered on the face of the plat. 

B. Any person who, being the owner or the agent of the owner of any land located within 
the jurisdiction of this Ordinance, subdivides land in violation of this Ordinance, or 
transfers, or sells land by reference to, exhibition of, or any other use of a plat 
showing a subdivision of the land before the plat has been properly approved under 
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this Ordinance, and recorded in the Office of the Register of Deeds, shall be guilty of a 
misdemeanor and shall be punishable, accordingly, by fine or imprisonment. 

C. The description by metes and bounds in the instrument of transfer, or other 
document used in the process of selling or transferring land, does not exempt the 
transaction from penalties. The City or County, as appropriate, may bring an action 
for injunction of any illegal subdivision, transfer, conveyance, or sale of land, and the 
court shall, upon appropriate findings, issue an injunction and order for compliance. 

3.6.4 Pre-Application Conference 

All applicants considering petitioning for a preliminary plat may schedule a pre-
application conference with the Planning Director, or designee to discuss the 
procedures, standards, and regulations required for subdivision approval in 
accordance with the provisions of this Ordinance. 

3.6.5 Sketch/Concept Plans 

It is recommended, but not required, that the applicant applying for subdivision 
approval submit a sketch/concept plan for review by the Planning Director or 
designee. This plan should, in simple sketch form, show the proposed layout of 
streets, lots and other features in relation to existing conditions.  

3.6.6 Preliminary Plat Requirements 

An application for preliminary plat review shall be submitted in accordance with Sec. 
3.2.4, Application Requirements. Preliminary plat documents showing the proposed 
subdivision of the land into lots shall contain, as a minimum, the information listed 
below unless the Planning Director, or designee, makes the determination that less 
detailed information is required for adequate review. No processing or review of a 
preliminary plat will proceed without the required information. Detailed standards 
and specifications for design and construction are available from City, County and 
State agencies, as applicable. 

A. General Requirements 

1. Title Block - Name of project, labeled: Preliminary Plat; submittal and revision 
dates; sheet size (36" x 48" maximum) with index map and match lines if multiple 
sheets are required; graphic scale (not smaller than one inch to 200 feet on a 
standard engineering scale); north point; property identification number; vicinity 
map clearly establishing the location of the proposed project, with readily 
recognizable landmarks, stream buffers, flood plain boundaries, property zoning 
districts and any overlay zones. 

2. Name, address and telephone number of owner, applicant and agent; name, 
address and telephone number of surveyor, engineer, landscape architect, or 
other designer, with seal. 

3. In addition, State or Federal regulations may require that additional information 
be supplied to the Planning Department as a part of a submittal. 

B. Existing Conditions 

1. Boundary of the property, using metes and bounds with angle of departure of 
adjacent properties; site size and amount to be developed; lot lines; building foot 
prints and square footage; improvements, such as loading areas, parking areas, 
driveways, alleys, streets, sidewalks, etc.; any septic tanks, drain fields and wells; 
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culverts and other subsurface features; all utility easements, above and below 
ground, including information on type, size, and elevation; railroads; cemeteries; 
setback requirements; zoning of the site and adjacent zoning, including any 
overlay zones; land use of the site and adjacent land uses including major 
improvements within 50 feet of the subject property; adjacent property owners; 
adjacent streets, including name and right of way width. Existing features shall be 
clearly distinguishable from proposed development. 

2. Topographic contours at two foot intervals for all property within 100 feet of a 
proposed development area and topographic contours at five foot contour 
intervals for the remainder of the property including a source reference; locations 
and names of water features including shorelines, water bodies, intermittent and 
perennial streams; a specimen tree survey; locations of drainage ways, stream 
buffers, floodways, floodway fringes, wetlands and wetland buffers; locations of 
vegetation, rock outcrops, steep slope areas, Durham Natural Inventory sites and 
Durham Historic Inventory Sites. 

3. A list of any conditions applied to the property as part of any previous approvals. 

C. Proposed Conditions 

1. Street Improvements (Public and Private): location of improvements or 
widenings, names, widths of rights of way and pavement, design criteria including 
sight triangles and a typical cross section; Traffic Impact Analysis, if required. 

2. Pedestrian Circulation: location of sidewalks and other pedestrian ways 
including dimensions and surfacing, along streets and other locations; provision 
of crosswalks. 

3. Landscaping: location of all plant materials and other landscaping features, 
including calculations of amount required and the amount provided; the number, 
size, and description of plant materials, fences, walls and berms; provisions for 
screening specialized features, such as storage areas; calculations of the amount 
of tree coverage required and the amount and percentage of tree coverage 
provided by tree preservation and tree replacement; calculation of the amount of 
street trees and the amount provided by tree preservation and tree installation; a 
land disturbance tree survey; and the location and a description of all proposed 
and required tree protection measures.  

4. Grading: location of vegetation to be retained including approximate sizes and 
protection measures to be used; a depiction of contours at two foot intervals, 
supplemented with spot elevations when necessary, including location, 
description, and size of any retaining walls; dimensions of stream buffers. 

5. Utilities: location and width of all easements and rights of way for water, sewer, 
storm sewers, gas, electric, communication facilities, or any other utility facility. 

6. Storm Drainage: location and description of temporary and permanent storm 
drainage pipes and swales; amount of impervious surface; provisions for erosion 
and sedimentation controls, including retention and detention facilities; 
mechanisms for complying with paragraph 8.5.5, Diffuse Flow Requirements; as 
well as professionally sealed engineering calculations used in the design. 

7. Water and Sewer: location and description of public and private water and 
sanitary sewer improvements including connections to existing facilities and 
maintenance provisions. 
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8. Property Dedications/Reservations: location and description of dedicated or 
reserved properties under public or private ownership including the boundaries, 
size, purpose, future ownership and maintenance provisions for the property. 
This category includes but is not limited to thoroughfares, rail corridors, 
greenways, recreation facilities, open space and common areas. 

9. Specific performance standards as required by other Articles of the UDO. 

10. Within Special Flood Hazard Areas and Future Conditions Flood Hazard Areas: 
demonstration that the subdivision will minimize flood damage through the 
location and construction of all public utilities and facilities, including water and 
sewer systems; adequate drainage in accordance with adopted standards to 
reduce exposure to flood hazards. 

D. Traffic Impact Analysis 

A traffic impact analysis (TIA) pursuant to Sec. 3.3, Traffic Impact Analysis (TIA)  
may be required. 

3.6.7 Preliminary Plat Approval 

A. Applicability 

1. A preliminary plat shall be required for all subdivision of land within the 
jurisdiction of this Ordinance for developments of more than six lots.  A 
preliminary plat is optional for development of six lots or less with no public 
dedication of land, no streets, no utility extensions, no required diffuse flow 
mechanisms, and no required stormwater management facilities. 

2. Subdivision approval requires the submission of both preliminary and final plats 
and full interagency review for conformity with the requirements of this 
Ordinance and other development-related ordinances. 

3. Where site plans, as required by this Ordinance, serve as preliminary plats for 
subdivisions, they shall satisfy these submission requirements in addition to 
those required for zoning compliance. 

B. Public Notice 

As applicable, notification of preliminary plat review shall be sent to groups 
including, but not limited to, the following:  

1. Durham Public Schools;  

2. Durham Area Transportation Authority; 

3. Historic Preservation Commission (if applicable); 

4. Durham Open Space and Trails Commission;  

5. Durham Bicycle and Pedestrian Advisory Commission; and 

6. If the applicant for the preliminary plat is seeking approval of any of the 

modifications to standards specified in Sec. 3.7.1B.3, Major Site Plans, that are 

granted at the discretion of a governing body, any organization or individual that 

is registered to receive notice pursuant to Sec. 3.2.5D, Registration to Receive 

Notice, and is located within 1,000 feet of the site under consideration.  Notice 

shall be provided to each organization or individual in the manner specified in its 

registration information, which may be first class mail, electronic mail, or other 

manner offered by the Planning Director. 
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C. Action by the Planning Director 

Staff review agencies shall complete review and transmit comments back to the 
Planning Director or designee. If required corrections are minor, as determined by 
the Planning Director or designee, the Planning Director or designee shall schedule 
the subdivision for review at the next Development Review Board meeting; if 
required corrections are extensive, the applicant shall correct the plat before it is 
scheduled for Development Review Board review. If the applicant fails to submit 
revised plats in response to the comments of the staff review agencies within 90 days 
of receiving such comments from the Planning Director, or designee, the Planning 
Director may consider the application to have been withdrawn by the applicant. 

D. Action by the Development Review Board 

1. The preliminary plat documents, along with the review comments, will then be 
considered by the Development Review Board at a public meeting at which a 
representative of the subdivider or any other interested person may attend.  

2. After hearing a recommendation from the Planning Director or designee, the 
Development Review Board shall approve the plat as is, approve it subject to 
additional corrections, defer action for additional information and corrections, or 
disapprove it. Approved or corrected preliminary plats shall be stamped and 
signed denoting approval. If the preliminary plat is disapproved or deferred, the 
Development Review Board shall notify the applicant of the reasons for such 
disapproval or deferral.  

3. The preliminary plat shall be approved by the Development Review Board if it 
meets the following criteria: 

a.  Conforms with all the provisions and requirements of applicable adopted 
plans, including but not limited to the Comprehensive Plan, historic 
preservation plans, open space plans, greenways plans, transportation 
plans, gateway plans, corridor plans, collector plans, and bicycle plans; 

b.  Conforms with all the provisions and requirements of this Ordinance; and 

c.  Conforms with all the provisions and requirements of other applicable 
ordinances not included in this ordinance. 

E. Reservation of Public Facility Sites and Lands 

Commentary: This section does not apply to the reservation of lands for public 
streets and roads. 

1. The review of preliminary plats may be delayed by no more than 45 calendar days 
if the proposed subdivision contains sites which appear in an adopted plan or 
policy documents as a future site for a public school or other public facility, 
recreation area, park, greenway or other open space. During preliminary plat 
review, the appropriate entity responsible for future site acquisition shall be given 
45 calendar days from date of plat submission to decide if it wishes to reserve the 
site. 

2. If the site is not to be reserved, the subdivision shall be processed in the normal 
fashion. If the agency wishes to reserve the site and specifies such intent in 
writing to the Planning Director or designee, the subdivision shall not be 
approved without the reservation. 
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3. Public school authorities shall have 18 months from the date of preliminary plat 
approval to acquire the site by purchase, by receipt of dedication, or by initiating 
condemnation proceedings. If, at the end of the 18-month period, none of the 
above actions has occurred, the subdivider may consider the land free from 
reservation and apply for revised preliminary plat approval for its use.  

Commentary: See NC General Statutes 153A-331 and 160A-172. 

4. Public agencies other than schools shall have 120 calendar days from the date of 
preliminary plat approval to arrange for site acquisition for public facilities by 
option to purchase, by purchase, by receipt of dedication, or by initiating 
condemnation proceedings. If, at the end of the 120-day period, none of the above 
actions has occurred the subdivider may consider the land free from reservation 
and apply for revised preliminary plat approval for private use of the property. 

F. Issuance of Required Permits 

Upon preliminary plat approval, the applicant may apply for the required permits to 
begin site work and the installation of improvements. All site work shall be 
performed in compliance with the requirements of this section and other applicable 
regulations of the city, county, and state. No required permit may be issued until the 
required preliminary plat is approved. 

G. Preliminary Plat Revisions 

1. Minor revisions to approved preliminary plats, which reflect the same basic street 
and lot configuration as used for the original approval, may be approved by the 
Planning Director or designee. 

2. Significant changes to an approved preliminary plat, as determined by the 
Planning Director or designee, shall be resubmitted for review and approval as if 
it is a new application. 

H. Continuing Validity of Preliminary Plat 

1. An approved preliminary plat shall retain its validity for four years, if: 

a.  A permit to begin development pursuant to the plat, such as a land 
disturbance permit, a building permit, or an improvement permit has 
been issued and has remained continuously valid thereafter; and, 

b.  Building or land disturbing activity has begun on the property. 

2. The issuance of a building permit or a certificate of compliance within a phase of a 
project shall not extend the validity of the preliminary plat for the unbuilt 
portions of that phase or any future phases of the project for which building 
permits have not been issued. 

3.6.8 Final Plat Approval  

A. Applicability 

A final plat shall be required for all subdivision of land within the jurisdiction of this 
Ordinance except as allowed under North Carolina General Statute. 

B. Conformity with Preliminary Plat 

The final plat shall conform to the approved preliminary plat, if any, and may 
constitute only that portion of the preliminary plat which is proposed for 
recordation. 
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C. Application Requirements 

1. When the installation of required site improvements is nearing completion, the 
subdivider shall submit a final plat for review and approval. 

2. An application for final plat approval shall be submitted in accordance with Sec. 
3.2.4, Application Requirements. 

3. The final plat shall be drawn in accordance with North Carolina General Statute 
47-30, Plats and Subdivisions-Mapping Requirements; standard land surveying 
and mapping practices; and city/county engineering standards.  

D. Endorsements on Final Plats 

The following certificates shall be placed upon all final plats: 

1. Certificate of accuracy and mapping signed by a registered surveyor;  

2. Certificate of ownership and dedication signed and notarized, including all 
individuals, partnerships, and corporations, and lenders with financial security 
interests; 

3. Attorney's certification of ownership for any final plat involving a right-of-way 
dedication signed and notarized; and 

4. Review officer‟s certification. 

E. Action by the Planning Director 

Staff review agencies shall complete review and transmit comments back to the 
Planning Director, or designee. The Planning Director or designee shall approve the 
plat as is, defer action for additional information and corrections, or disapprove it.  If 
the final plat is disapproved or deferred, the Planning Director or designee shall 
notify the applicant of the reasons for such disapproval or deferral.  The final plat 
shall be approved by the Planning Director or designee if it meets the following 
criteria: 

1. Conforms with all the provisions and requirements of applicable adopted plans, 
including but not limited to the Comprehensive Plan, historic preservation plans, 
open space plans, greenways plans, transportation plans, gateway plans, corridor 
plans, collector plans, and bicycle plans; 

2. Conforms with all the provisions and requirements of this Ordinance; 

3. Conforms with all the provisions and requirements of other applicable ordinances 
not included in this ordinance; 

4. Conforms with the preliminary plat, if any; 

5. Conforms with completed and approved construction drawings for public 
infrastructure, where such construction drawings are required by this Ordinance 
or other applicable ordinance; and 

6. Is accompanied by a bond or other performance guarantee deemed adequate in 
amount and form by the requesting department, if required infrastructure, 
including but not limited to stormwater, street, or water and sewer 
improvements, has not been completed in accordance with approved construction 
drawings, and if the department responsible for such infrastructure has 
consented to final plat approval pending its completion. 
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F. Issuance of Certificate of Compliance 

1. Necessary Infrastructure 

a.  If a final plat for a project has been approved prior to completion of 
stormwater facilities, water and sewer utilities, streets, sidewalks, and 
recreation facilities, certificates of compliance shall not be issued and 
permanent water or sewer service shall not be provided for buildings 
within the platted area until completion of required improvements except 
as further provided in paragraph b. below.  

b.  If the director or designee of the department responsible for acceptance or 
regulation of the required infrastructure determines in his/her reasonable 
discretion that delay will improve the quality of the infrastructure or will 
conserve resources, he/she may allow certificates of compliance to be 
issued. In such case, the responsible director or designee may require 
supplementation of the performance guarantee(s) that was provided prior 
to final plat approval, and shall, in addition, set a date by which the 
necessary infrastructure shall be completed. Examples of improvement 
for which delays may be granted include completing stormwater facilities 
after they are no longer needed as sedimentation basins; delaying final 
asphalt application on road surfaces for a period of time to detect 
problems; delaying construction of turn lanes until traffic thresholds are 
reached; delaying sidewalk segments as individual houses are built; and 
delaying construction of infrastructure that requires coordination with 
other planned infrastructure. 

2. Other Improvements 

For other required improvements, if the responsible department director or 
designee determines the completion of the improvement prior to issuance of a 
certificate of compliance is not practicable, and sufficient justification for the 
delay has been shown, certificates of compliance may be issued if an adequate 
performance guarantee is provided. In such event, the responsible department 
director of designee shall determine the time period within which the 
improvement must be completed. 

G. Expiration of Approval 

The subdivider shall have 180 days after approval to file and record the final plat with 
the Office of the Register of Deeds before the approval becomes void. 

3.6.9 Waivers 

For purposes of financing or refinancing development, it is sometimes necessary to 
subdivide a previously approved development complex (including but not limited to 
a shopping center, an office or industrial park, or a housing complex) originally 
located on a single parcel into two or more lots. The Development Review Board may 
by affirmative majority vote, vary or modify the requirements of this Ordinance  and 
the dimensional, parking, landscaping, and buffering provisions of this Ordinance to 
permit such subdivision to occur subject to making the following findings: 

1. A valid, approved site plan exists for the overall complex; 

2. The complex, in its entirety, satisfies all Ordinance requirements; and 

3. Each final plat created contains a note stating that the owners acknowledge that 
the individual parcel is a part of the named development complex, and that deeds 
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of easement, restrictive covenants, and/or other legal documents necessary for 
the perpetual functioning of the development complex shall be executed and 
recorded with the final plat. 
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Sec. 3.7 Site Plan Review 

3.7.1 Applicability 

A. The site plan review process assures any future development will occur in a planned 
and orderly manner. All proposed development, except for single-family and two-
family development on single lots (which may be approved through the issuance of 
building permits), shall be subject to the site plan review process so long as changes 
that are not interior to an existing building are proposed, unless a change in the 
category of use (from overnight accommodations to retail sales, for example) that 
may result in alternative standards for parking, landscaping, or buffers is proposed.  

B. Types of Site Plans 

There shall be three types of site plans with differing levels of approval required for each. 
The criteria for establishing which type of site plan and the corresponding level of approval 
for each are indicated below: 

1. Simplified Site Plans 

a.  Criteria 

Projects shall be considered 
simplified site plans if: 

 They do not involve the 
development of more than 
25 residential units or 
25,000 square feet of 
non-residential space; 

 They do not require a TIA 
pursuant to Sec. 3.3, 
Traffic Impact Analysis 
(TIA);  

 They request no 
modifications of any of 
the standards established 
in this Ordinance other 
than those which the 
Planning Director or 
designee may make 
administratively; and 

 

 They do not involve the development of any use that requires the issuance 
of a special use permit. 
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b.  Approving Authority 

The Planning Director or designee shall be the approving authority for 
simplified site plans. 

2. Minor Site Plans 

a.  Criteria 

Projects that do not meet the criteria for simplified site plans shall be 
considered minor site plans if: 

 They request no modifications of any of the standards established in 
this Ordinance other than those which the Development Review 
Board or Planning Director or designee may make administratively; 
and 

 They do not involve the development of any use that requires the 
issuance of a major special use permit. 

b.  Approving Authority 

The Development Review Board shall be the approving authority for minor 
site plans. 

3. Major Site Plans 

a.  Criteria 

Projects shall be considered major site plans if: 

 They request modifications of a standard established in this 
Ordinance that requires governing board approval;  

 They involve the development of any use that requires the issuance of 
a major special use permit; or 

 They are located in a Watershed Protection Overlay Critical Area (A), 
as defined in Sec. 4.11, Watershed Protection Overlay, with 
impervious surface that exceeds the maximum permitted by the Low 
Density Option under Sec. 8.7, Watershed Protection Overlay 
Standards. 

b.  Process 

Following review of the proposed development by all reviewing agencies, 
the Development Review Board shall make a final review of the request 
and make a recommendation to the approving authority on the project. 

c.  Approving Authority 

The appropriate governing body shall be the approving authority for major 
site plans. 

C. All requirements imposed through a site plan shall run with the land and shall apply 
against any owner, subsequent owner, or occupant. 

D. Delineation of the proposed limits of disturbance shall be required. 

3.7.2 Conformance to an Approved Development Plan 

A site plan shall conform to an approved development plan except as required under 
Sec. 3.5.12D, Changes Required by Ordinance or Other Law, or as authorized under 
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Sec. 3.5.12, Deviations from Approved Development Plans, and Sec. 3.5.6C, 
Authority of the Planning Director. 

3.7.3 Pre-Application Conference 

All applicants petitioning for a site plan may schedule a pre-application conference 
with the Planning Director or designee to discuss the procedures, standards, and 
regulations required for site plan approval in accordance to the provisions of this 
Ordinance. 

3.7.4 Site Plan Requirements 

An application for site plan review shall be submitted in accordance with Sec. 3.2.4, 
Application Requirements. Site Plan documents shall contain, as a minimum, the 
information listed below unless expressly exempted by another provision of this 
Ordinance or the Planning Director, or the Director‟s designee makes the 
determination that less detailed information is required for adequate review. No 
processing or review of a site plan will proceed without the required information. 
Detailed standards and specifications for design and construction are available from 
City, County and State agencies, as applicable. 

A. General Requirements 

1. Title Block - Name of project, labeled: Site Plan; submittal and revision dates; 
sheet size (36" x 48" maximum) with index map and match lines if multiple 
sheets are required; graphic scale (not smaller than one inch to 200 feet on a 
standard engineering scale); north point; property identification number; vicinity 
map clearly establishing the location of the proposed project, with readily 
recognizable landmarks, stream buffers, flood plain boundaries, property zoning 
districts and any overlay zones. 

2. Name, address and telephone number of owner, applicant and agent; name, 
address and telephone number of surveyor, engineer, landscape architect, or 
other designer, with seal. 

3. In addition, State or Federal regulations may require that additional information 
be supplied to the Planning Department as a part of a submittal.  

B. Existing Conditions 

1. Boundary of the property, using metes and bounds with angle of departure of 
adjacent properties; site size and amount to be developed; lot lines; building foot 
prints and square footage; improvements, such as loading areas, parking areas, 
driveways, alleys, streets, sidewalks, etc.; any septic tanks, drain fields and wells; 
culverts and other subsurface features; all utility easements, above and below 
ground, including information on type, size, and elevation; railroads; cemeteries; 
setback requirements; zoning of the site and adjacent zoning, including any 
overlay zones; land use of the site and adjacent land uses including major 
improvements within 50 feet of the subject property; adjacent property owners; 
adjacent streets, including name and right of way width. Existing features shall be 
clearly distinguishable from proposed development. 

2. Topographic contours at two foot intervals for all property within 100 feet of a 
proposed development area and topographic contours at five foot contour 
intervals for the remainder of the property including a source reference; locations 
and names of water features including shorelines, water bodies, intermittent and 
perennial streams; a specimen tree survey; locations of drainage ways, stream 
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buffers, floodways, floodway fringes, wetlands and wetland buffers; locations of 
vegetation, rock outcrops, steep slope areas, Durham Natural Inventory sites and 
Durham Historic Inventory Sites. 

3. A list of any conditions applied to the property as part of any previous approvals. 

C. Proposed Conditions 

1. Buildings: location, footprint, entrances, area by floor (square feet), height, 
finished floor elevation, setback requirements defining building envelope. When 
building descriptions have been included in a zoning approval, the site plan shall 
include building elevations or renderings as well as any other information needed 
to support the requirements of the zoning map change approval.  

2. Site Service Areas and Facilities: location of loading, trash/recycling handling 
and other facilities including height, footprint and screening. 

3. Internal Vehicular Circulation and Parking: location of drives and driveways 
[with radii] aisles, and parking spaces, including number of spaces required, and 
number provided, a justification for the number of spaces exceeding the 
minimum requirement, the number of handicapped spaces required and number 
provided, the location and number of spaces devoted to carpools if required, the 
number of spaces devoted to bicycle parking, the type(s) of bicycle racks provided, 
a description of the pavement structure, a lighting plan if lighting is proposed.  

4. Street Improvements (Public and Private): location of improvements or 
widenings, names, widths of rights of way and pavement, design criteria including 
sight triangles and a typical cross section; Traffic Impact Analysis: if required. 

5. Pedestrian Circulation: location of sidewalks and other pedestrian ways 
including dimensions and surfacing, along streets and other locations; provision 
of crosswalks. 

6. Landscaping: location of all plant materials and other landscaping features, 
including calculations of amount required and the amount provided; the number, 
size, and description of plant materials, fences, walls and berms; provisions for 
screening specialized features, such as storage areas; calculations of the amount 
of tree coverage required and the amount and percentage of tree coverage 
provided by tree preservation and tree replacement; calculation of the amount of 
street trees and the amount provided by tree preservation and tree installation; a 
land disturbance tree survey; and the location and a description of all proposed 
and required tree protection measures.  

7. Grading: location of vegetation to be retained including approximate sizes and 
protection measures to be used; a depiction of contours at two foot intervals, 
supplemented with spot elevations when necessary, including location, 
description, and size of any retaining walls; dimensions of stream buffers. 

8. Utilities: location and width of all easements and rights of way for water, sewer, 
storm sewers, gas, electric, communication facilities, or any other utility facility. 

9. Storm Drainage: location and description of temporary and permanent storm 
drainage pipes and swales; amount of impervious surface; mechanisms for 
complying with paragraph 8.5.5, Diffuse Flow Requirements; as well as 
professionally sealed engineering calculations used in the design. 
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10. Water and Sewer: location and description of public and private water and 
sanitary sewer improvements including connections to existing facilities and 
maintenance provisions. 

11. Property Dedications/Reservations: location and description of dedicated or 
reserved properties under public or private ownership including the boundaries, 
size, purpose, future ownership and maintenance provisions for the property. 
This category includes but is not limited to thoroughfares, rail corridors, 
greenways, recreation facilities, open space and common areas. 

12. Specific performance standards as required by other Articles of the UDO.  

D. Traffic Impact Analysis 

A traffic impact analysis (TIA) pursuant to Sec. 3.3, Traffic Impact Analysis (TIA),  
may be required. 

3.7.5 Action by the Planning Director 

A. The Planning Director or designee shall compile all staff comments on the site plan in 
light of any applicable requirements of this Ordinance. A copy shall be provided to 
the applicant. 

B. The Planning Director or designee shall be responsible for approving all simplified 
site plans. 

C. The Planning Director or designee shall provide a copy of all staff comments on 
minor and major site plans to the Development Review Board. 

3.7.6 Action by the Development Review Board  

A. The Development Review Board shall approve, approve with modifications, deny, or 
continue the minor site plan, including the Traffic Impact Analysis where applicable.  

B. The Development Review Board shall recommend approval, approval with 
modifications, or denial to the appropriate governing body or may continue the major 
site plan, including the Traffic Impact Analysis where applicable. 

3.7.7 Action by the Governing Body  

The governing body shall approve, approve with modifications, deny, or continue the 
major site plan. 

3.7.8 Site Plan Review Criteria 

The following evaluations shall be made during the site plan review process. Site 
plans that meet the following criteria shall be approved by the approving authority: 

A. Compliance with all applicable Ordinance requirements;  

B. Compliance with all previously approved applicable plans, including open space and 
trails plans; 

C. The site plan displays a site design and development intensity appropriate for and 
tailored to the unique natural characteristics of the site; considering factors such as 
the location of significant wooded areas, specimen trees, wetlands, steep slopes, 
Durham Natural Inventory sites, and floodplains and, if the project is not subject to  
the provisions of Sec. 6.8, Infill Development in Residential Districts, the orientation 
of proposed buildings in order to maximize solar exposure; 
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D. For nonresidential and multifamily project, the site plan displays the location of trash 
handling, recycling, grease bins, and other waste related facilities employed in the 
normal operation of the use; 

E. Adequacy and location of parking areas and pedestrian and vehicular access points;  

F. Adequacy of design of traffic patterns, traffic control measures and street pavement 
areas, with provisions for maintaining traffic flows and reducing unfavorable effects 
of traffic on nearby properties;  

G. Compliance with site construction specifications;  

H. Adequacy of stormwater facilities, water supply, sanitary sewer service, fire 
protection, street signs, and street lighting as evidenced by conformance with 
department standards, specifications and guidelines;  

I. Compliance with requirements for easements or dedications; and 

J. Where a TIA has been submitted, accommodation of the traffic generated by the 
development by the existing or funded transportation system, or adequate traffic 
mitigation measures have been proposed within the development project.  

3.7.9 Modifications Required for Approval  

Site plans requiring modifications shall be returned to the Planning Director or 
designee within 90 days or the site plan application shall be considered withdrawn. 
An extension period may be granted by the Planning Director, or designee.  

3.7.10 Corrected Site Plans 

Before final approval, the applicant shall submit the corrected site plan to the 
Planning Director or designee, which addresses any comments made as part of the 
approval process. 

3.7.11 Issuance of Building Permits  

After the final approval, the approved plans shall be stamped and dated by the 
Planning Director, or designee, and supplied to appropriate departments. After an 
approved copy is received by the Inspections Director, or designee, building permits 
may be issued for the project. No building permit may be issued until the required 
site plan is approved.  

3.7.12 Inspections of Required Improvements 

Inspections during the installation of site improvements shall be made by the entity 
responsible for such improvements as required to certify compliance with approved 
site plans. No improvements shall be accepted for maintenance by the governing 
jurisdiction unless and until the requirements regarding public improvements have 
been met. 

3.7.13 Issuance of Certificate of Compliance 

Improvements specified in the approved plan shall be made prior to issuance of a 
certificate of compliance unless an extension of compliance has been prepared and 
approved in conformance with the requirements of this Ordinance.  
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3.7.14 Site Plan Amendments 

A. Minor changes to the approved site plan, such as those resulting from field conditions 
or which result in an equivalent or better performance may be approved by the 
Planning Director or designee in conjunction with the Inspections Director or 
designee.  

B. Significant changes to the approved site plan, as determined by the Planning Director 
or designee shall be resubmitted for approval. Site plans resubmitted for approval are 
processed as if they were a new application.  

C. A site plan amendment request shall clearly identify the elements for which approval 
is sought in both text and graphic form.  Only those elements so identified shall be 
reviewed and considered for approval.  If any element of an approved plan is changed 
but not identified, the amendment request shall be denied in its entirety or, if already 
approved, the amendment shall be deemed null and void in its entirety. 

3.7.15 Coordination with Major Special Use Permits 

Applications for major special use permits may be submitted concurrently with a site 
plan. However, decisions shall be rendered with a separate motion. 

3.7.16 Continuing Validity of Site Plans 

A. An approved site plan shall retain its validity for four years, if: 

1. A permit to begin development pursuant to the site plan, such as a land 
disturbance permit, a building permit, or an improvement permit, has been 
issued and has remained continuously valid thereafter; and, 

2. Building or land disturbing activity has begun on the property. 

B. The issuance of a building permit or a certificate of compliance within a phase of a 
project shall not extend the validity of the site plan for the unbuilt portions of that 
phase or any future phases of the project for which building permits have not been 
issued. 
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DIVISION 5. - ADMINISTRATION AND ENFORCEMENT 

Sec. 70-538. - Administration and enforcement of article and stormwater program. 

Sec. 70-539. - Declaration of violation; remedies. 

Sec. 70-540. - Remedies and penalties. 

Sec. 70-541. - Procedures for notifying violator and meeting with director. 

Sec. 70-542. - Emergencies. 

Secs. 70-543—70-551. - Reserved. 

 

Sec. 70-538. - Administration and enforcement of article and stormwater program.  

The director is authorized to administer and enforce the provisions of this article and other regulations 
of the city concerning the stormwater system unless a contrary intention is expressed in such other 
regulations. Among other things, the director shall have the authority to issue guidelines to implement 
this article, and to establish fees, as authorized by the city council, in the adopted budget or otherwise, 
to implement the stormwater activities authorized in this article and in other sections of this Code. The 
director is also authorized to remediate any violations, to alter any previously issued remedies, and, 
except as limited below, to settle any case or controversy arising under this article, including, but not 
limited to, those subject to administrative remedies. In the event of judicial action that has been filed on 
behalf of or against the city regarding this article or the city's stormwater program, any settlement shall 
be approved by the city manager or city council, as applicable, consistent with the city manager's 
delegated settlement authority.  

(Ord. No. 13342, § 1(23-154), 11-20-2006)  

Sec. 70-539. - Declaration of violation; remedies.  

(a) Violation. Failure to comply with the provisions of this article or the guidelines, conditions, plans, 
permits, approvals, or other similar authorizations issued pursuant to this article is a violation of this 
article, unlawful, and subject to all remedies authorized under law, including, but not limited to, those 
described in this division.  

(b) Separate offense. Each day of a violation may be considered a separate violation or offense.  

(c) Persons responsible. All persons considered under the definitions of this article to be responsible 
for a violation shall be considered violators. Violators include, but are not limited to, owners of property 
where a violation occurs; persons in the design or construction field who have created, directed, or 
assisted in the design or construction of an improvement or feature in violation of the requirements of 
this article; and persons who have control over the use or maintenance of property or the activities 
occurring on property where a violation has occurred. Multiple violations may be charged against 
multiple individuals or entities for an action that violates this article.  

(d) Remedies not limited. The remedies provided herein, whether civil, criminal, or administrative, are 
not exclusive; may be exercised singly, simultaneously, or cumulatively; may be combined with any 
other remedies authorized under the law; and may be exercised in any order.  
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(e) Public nuisance. A violation that results in observable or detectable negative impacts to the 
drainage system or to the public health or safety is a public nuisance and subject to all remedies for a 
nuisance available in law and equity.  

(Ord. No. 13342, § 1(23-155), 11-20-2006)  

Sec. 70-540. - Remedies and penalties.  

Remedies available for enforcement of this article, and penalties for its violation, include, but are not 
limited to, those described in the following subsections. Pursuit of certain remedies and penalties 
requires compliance with the procedures specified in section 70-541.  

(1) Administrative remedies.  

a. Show cause meeting. The director may have a meeting with the violator prior to taking 
any enforcement action under this article. The violator shall receive notice of such meeting 
consistent with procedures in section 70-541, and shall have an opportunity to be heard.  

b. Consent orders. The director may enter into consent orders, assurances of voluntary 
compliance, or other similar agreements with a violator. Such agreements shall include, but 
not be limited to, specific action to be taken by the violator to correct the violation within the 
time period established in the order. A consent order may also include a mitigation project 
undertaken to improve environmental quality of the drainage system in the event that the 
director and the violator agree on such project as an additional compliance measure to 
generally remediate the impacts of a violation.  

c. Administrative orders. The director may direct a violator to comply with this article 
through an administrative order which sets forth specific actions that must be taken and a 
timetable for taking them.  

d. Mandatory security for compliance. The director may require a violator to post a bond or 
provide other financial security of a type, form, and amount as specified in the discretion of 
the director, to assure performance of any actions required to bring a property into 
compliance with this article.  

e. Termination of utility service. Where it appears that the continuation of water and/or 
sewer service may contribute to a violation of this article, as, for example, an illicit 
connection, utility service may be terminated.  

f. Costs added to utility bill. The costs of any action taken by the city to investigate and 
remediate a violation of this article may be added to the violator's utility bill, and, if unpaid, 
may result in termination of utility service as otherwise provided in this Code.  

g. Termination of access. Any property on which illicit discharges to the MS4 have 
occurred may have their access to the MS4 terminated if such termination would contribute 
to the likelihood that the illicit discharge would be reduced or abated.  

h. Withholding of inspections, permits, certificate of occupancy or other approvals. Building 
inspections; permits for development or other improvements; requests for plan approval for 
zoning, subdivision, other development or construction; and certificates of occupancy may be 
withheld or conditioned upon compliance with this article until a violator with ownership or 
management of the property for which permits or approvals are sought has fully complied 
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with this article and all actions taken pursuant to this article.  

(2) Civil penalties.  

a. Assessment of penalty. The director may assess civil penalties for violations of this 
article after providing the violator notice and opportunity to respond described in the 
procedures set forth in section 70-541. Such penalty, if unpaid within 30 days of notice to the 
violator that payment is due, may be collected through a civil action in the nature of debt as 
described in subsection (3) of this section. The director shall apply the standards and criteria 
set forth in subsections (2)b through (2)d of this section in determining the amount of the 
penalty.  

b. Penalty amounts for properties used for nonresidential purposes. A maximum base 
penalty of up to $10,000.00 per violation may be assessed for violations occurring on 
properties used, in whole or in part, for nonresidential purposes or containing nonresidential 
uses, subject to the following limitations and additions:  

1. An additional $10.00 per gallon may be added to the base amount for an illicit 
discharge to the drainage system that exceeds 1,000 gallons;  

2. An additional 25 percent may be added to the base amount for repeat violations; 
and 

3. First-time violations on property, or by a person, shall be limited to $2,000.00 per 
violation unless the property or person is an industrial activity subject to NPDES 
requirements.  

c. Penalty amounts for properties used for residential purposes. A maximum base penalty 
of up to $500.00 per violation may be assessed for violations occurring on properties used 
entirely for residential purposes, subject to the following limitations and additions:  

1. Penalties for blockages of the drainage system shall be limited to $100.00 per 
violation, except for multifamily residential properties, or when the blockage causes 
off-site impacts.  

2. The maximum base penalty may be doubled for repeat violations. 

d. Criteria for assessing penalty. In determining the amount of the penalty, the director 
shall consider the following factors in addition to any factors set forth in guidelines:  

1. The degree and extent of harm to the environment, the public health, public 
property, and private property; 

2. The duration and gravity of the violation; 

3. The effect on ground or surface water quality or on air quality or on flood hazard; 

4. The cost of rectifying the damage; 

5. The amount of money saved by noncompliance; 

6. Knowledge of the requirements by the violator, and/or reasonable opportunity or 
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obligation to obtain such knowledge; 

7. Whether the violation was willful; 

8. Actions taken by the violator to prevent or remediate the impacts; 

9. Whether the violation is a repeat violation; and 

10. The costs of enforcement to the city. 

(3) Judicial actions.  

a. Injunction, abatement. The director may institute an action in a court of competent 
jurisdiction for a mandatory or prohibitory injunction and/or an order of abatement or other 
equitable remedy that requires, among other things, that action be taken on property to 
correct a violation. A violator who fails to comply may be cited for contempt, and the city may 
execute the order under G.S. 160A-175(e). A violator may also be subject to remedies 
available for a nuisance under G.S. 160A-193 or other law. Costs of prosecution and/or 
correction and of remediation of the violation may be assessed as a lien on the property upon 
which the violation has occurred, and collected as unpaid taxes, as provided by law.  

b. Criminal prosecution and penalties. Violation of this article shall be a misdemeanor and 
is subject to the maximum fine permitted under state statutes. Each day of the violation shall 
be a separate offense and may be punished by imposition of the maximum fine.  

c. Collection of civil penalties. Action may be instituted against the violator to recover any 
civil penalty that has not been paid within 30 days of the date the violator receives notice of 
the penalty.  

(Ord. No. 13342, § 1(23-156), 11-20-2006)  

Sec. 70-541. - Procedures for notifying violator and meeting with director.  

(a) Content of notice.  

(1) Except in emergencies, as described hereafter, upon determining that a violation has 
occurred, the director shall provide to each violator against whom remedial action or penalties may 
be pursued, written notice that describes:  

a. The location of the property and the nature of the violation; 

b. A general description of the remedies and penalties that may be incurred if the violation 
is not corrected; 

c. The action needed to correct the violation; 

d. The time period during which corrective actions must occur; 

e. How to provide explanatory or additional information and a contact person with whom 
the violation can be discussed; 

f. How to request a meeting with the director available for certain violations as described 
below; and 
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g. The deadline for providing information or requesting a meeting. 

(2) Only one such notice shall be required to each violator, regardless of the number of remedies 
or penalties that are pursued or the timing of their institution.  

(b) Service. The notice shall be placed in an envelope bearing the name of the violator and, in 
addition, any names of individuals upon whom service is intended. Delivery shall be by one or more of 
the following methods, as appropriate:  

(1) Certified or registered mail, return receipt requested; 

(2) Hand delivery to the individual, if the violator is an individual; 

(3) Hand delivery to an adult at the business or institutional address of the violator if the violator 
is an entity; 

(4) Any means authorized for the service of documents by Rule 4 of the North Carolina Rules of 
Civil Procedure; or 

(5) First class mail addressed to the violator, if notice of the violation is also posted at the 
violator's residence or place of business, as may be appropriate.  

(c) Delay in imposing certain remedies/penalties. Except in emergencies, as described hereafter, 
utility service shall not be terminated under section 70-540(1)e., civil penalties shall not be assessed, 
and judicial action shall not be initiated prior to the expiration of the time period allowed for the violator 
to correct the violation. The director may extend the times allowed in the written notice for correction of 
the violation. The extension must be in writing.  

(d) Meeting. If the violator makes a timely request for a meeting with the director, during the time 
period set forth in the notice provided under subsection (a) of this section, such meeting shall be 
scheduled at a time determined in the discretion of the director prior to terminating utility service under 
section 70-540(1)e., imposing a civil penalty, or initiating judicial action. The violator shall have the 
opportunity to present any information relevant to the violation or proposed remedy or penalty at the 
meeting, in writing or orally.  

(e) Additional written notice of termination of utility service or imposition of civil penalties.  

(1) Except in emergencies as described hereafter, when the director determines to terminate 
utility service under section 70-540(1)e., or assess a civil penalty, additional written notice of such 
proposed action shall be given to the violator. The notice shall contain:  

a. Copy of the notice initially given under subsection (a) of this section; and 

b. The director's written determination regarding the termination of utility service and/or 
civil penalties to be assessed and the reasons for such action.  

(2) Service on the violator shall be as provided in subsection (a) of this section. 

(3) A right to appeal prior to termination of utility services may be available as further provided in 
the utility payment provisions of this chapter.  

(Ord. No. 13342, § 1(23-157), 11-20-2006)  
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Sec. 70-542. - Emergencies.  

If delay in correcting a violation would seriously threaten the effective enforcement of this article or pose 
an immediate danger to the public health, safety, or welfare, or to the waters of the state, then the 
director may order the immediate cessation of the violation without utilizing the procedures described in 
section 70-541. Any person ordered to cease such violation or to remedy such violation shall do so 
immediately. The director may seek immediate enforcement through any remedy or penalty authorized 
in this article or other applicable law.  

(Ord. No. 13342, § 1(23-158), 11-20-2006)  

Secs. 70-543—70-551. - Reserved.  
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Sec. 3.15 Variance 

3.15.1 Applicability  

A. The Board of Adjustment may vary certain requirements of 
this Ordinance, in harmony with the general purpose of 
these regulations, where special conditions applicable to the 
property in question would make the strict enforcement of 
the regulations impractical or result in a hardship in 
making reasonable use of the property.  Despite the above 
and pursuant to 15A NCAC 02B .0233 and 15A NCAC 02B 
.0267, a variance from the requirements of Sec. 8.5, 
Riparian Buffer Protection Standards, including where 
incorporated by reference, shall be granted only by the 
North Carolina Environmental Management Commission 
or the City or County as appropriate pursuant to paragraph 
8.5.13, Variances. 

B. The Board of Adjustment may grant variances in the 
following special circumstances, as indicated elsewhere in 
this Ordinance: 

1. Reconstruction, rehabilitation, or restoration of 
structures that are individually listed or are 
contributing structures within an historic district (see 
Sec. 4.10, Historic Districts and Landmarks Overlay). 

2. Construction, reconstruction, or repair of structures 
which are nonconformities that meet the 
requirements for Article 14, Nonconformities.  

C. The Board of Adjustment may waive certain requirements 
when authorized to do so by provisions adopted as a part of 
this Ordinance. 

D. No variance shall be granted that would have the effect of 
allowing a use not permitted in the use table in Sec. 5.1, Use 
Table, or by Sec. 8.4, Floodplain and Flood Damage 
Protection Standards. 

 

  

       

 

 

 

 
Staff 

Review 

Application 
Submittal 

Sufficiency 

Review 

Schedule 

Hearing 

Public Notice 

Board of 

Adjustment 

 Public Hearing 

 
Final Action 

 

Commentary: Variances may be granted for, among other things, height, 
structure size, lot dimensions, and setbacks. 

3.15.2 Pre-Application Conference 

All applicants seeking a variance shall schedule a pre-application conference with the 
Planning Director or designee to discuss the procedures, standards, and regulations 
required for variance approval in accordance to the provisions of this Ordinance. 

3.15.3 Application Requirements 

An application for a variance shall be submitted in accordance with Sec. 3.2.4, 
Application Requirements. 
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3.15.4 Notice and Public Hearings 

Once the application has been determined complete, the Planning Director or 
designee shall schedule a public hearing and give public notice as forth in Sec. 3.2.5, 
Notice and Public Hearings. 

3.15.5 Burden of Proof 

The applicant seeking the variance shall have the burden of presenting evidence 
sufficient to allow the Board of Adjustment to reach the conclusions set forth below, 
as well as the burden of persuasion on those issues. 

3.15.6 Action by the Planning Director 

The Planning Director, or designee, shall provide the Board of Adjustment with a 
copy of the application and all relevant materials pertaining to the request prior to 
the public hearing. 

3.15.7 Action by the Board of Adjustment 

A. Each decision shall be accompanied by a finding of fact by the Board of Adjustment 
which specifies the reasons for the decision.  

B. A decision of the Board of Adjustment to approve a variance or reverse an 
interpretation requires an affirmative vote by 3/5ths of the members of the Board, 
consistent with Sec. 2.4.5, Decisions. 

C. The Board of Adjustment may approve the request, deny the request, or continue the 
request. In approving the variance, the Board of Adjustment may prescribe 
reasonable and appropriate conditions which will ensure that the use will be 
compatible with adjacent properties and will not alter the character of the 
neighborhood.  

3.15.8 Findings 

A. In granting any variance, the Board of Adjustment shall make the following findings: 

1. That special or unique circumstances or conditions or practical difficulties exist 
which apply to the land, buildings or uses involved which are not generally 
applicable to other land, buildings, structures, or uses in the same zoning 
districts; 

2. That the special conditions or circumstances or practical difficulties do not result 
from the actions of the property owner or applicant, their agent, employee, or 
contractor. Errors made by such persons in the development, construction, siting 
or marketing process shall not be grounds for a variance except in cases where a 
foundation survey submitted to the Inspections Director, or designee, before a 
contractor proceeds beyond the foundation stage has not revealed an error which 
is discovered later; 

3. That the strict enforcement of this Ordinance would deprive the owner or 
applicant of reasonable use of the property that is substantially consistent with 
the intent of this Ordinance; 

4. That the granting of a variance will not result in advantages or special privileges 
to the applicant or property owner that this Ordinance denies to other land, 
structures, or uses in the same district, and it is the minimum variance necessary 
to provide relief; 
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5. That the variance shall not be materially detrimental to the health, safety or 
welfare of persons residing or working in the neighborhood. Consideration of the 
effects of the variance shall include but not be limited to, increases in activity, 
noise, or traffic resulting from any expansion of uses allowed by the variance; 

6. That the proposed use and the appearance of any proposed addition or alteration 
will be compatible with, and not negatively impact, nearby properties; and 

7. That the variance will not result in the expansion of a nonconforming use. 

B. In making the findings above, the Board of Adjustment may give special weight to the 
number and percentage of nearby properties that share characteristics for which the 
variance is requested by the applicant. The Board of Adjustment may grant a variance 
to expand an existing structure, including the expansion of a nonconforming feature 
that would otherwise be disallowed under Article 14, Nonconformities, without 
making findings A.1 and A.4 above if the remaining findings can be made. 

3.15.9 Watershed Protection  

A. A request for a variance from any requirement of Sec. 8.7, Watershed Protection 

Overlay Standards, that violates any provision in Title 15 NCAC 2B, Sections .0100, 

.0200, and .0300, as amended, shall be first heard by the Board of Adjustment in 

accordance with this section and after notification of the appropriate governing body, 

except that a request for a variance from the requirements of Sec. 8.5, Riparian Buffer 

Protection Standards, as referenced by paragraph 8.7.2E, Riparian Buffers, shall 

proceed under paragraph 8.5.13, Variances.  A recommendation from the Board of 

Adjustment for a variance shall constitute a request by the local government for a 

variance from the North Carolina Environmental Management Commission.  Such 

variances shall be considered “major variances” in accordance with Title 15A NCAC 

.0104(r). 

B. For all variance requests from Sec. 8.7, Watershed Protection Overlay Standards, 
except those from Sec. 8.5, Riparian Buffer Protection Standards, as referenced 
therein, the local government with jurisdiction shall notify and allow reasonable 
comment period for all local governments having jurisdiction within the watershed 
area of the water supply source and the entity using the water supply for 
consumption. 

C. The Planning Director, or designee, shall keep a record of variances to Sec. 8.7, 
Watershed Protection Overlay Standards.  This record of variances, not including 
those from Sec. 8.5, Riparian Buffer Protection Standards, as referenced in Sec. 8.7, 
shall be submitted to the Division of Water  Quality, North Carolina Department of 
Environment and Natural Resources by January 1st of each year.  The record shall 
provide a description of each project receiving a variance and the reasons for granting 
a variance.  The record of variances from Sec. 8.5 shall be included in the annual 
report to the North Carolina Division of Water Quality summarizing activities 
implementing the requirements of that section. 

3.15.10 Environmental Protection 

A. At the request of a property owner, and except as otherwise specified in this 
ordinance, the Board of Adjustment may vary the requirements of Article 8, 
Environmental Protection Standards, in accordance with the procedures of this 
section.  The Board of Adjustment shall not vary the requirements of Sec. 8.4, 
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Floodplain and Flood Damage Protection Standards or the requirements of Sec. 8.5, 
Riparian Buffer Protection Standards.  In addition to the findings required in Sec. 
3.15.8, Findings, the Board of Adjustment in granting any variance shall make the 
following additional findings. 

1. That failure to grant the variance would result in exceptional hardship to the 
property owner; 

2. That the applicant has presented proof that alternatives to the variance have been 
thoroughly examined and are not practicable; 

3. That the variance represents the minimum amount necessary to provide relief 
from the hardship in making reasonable use of the property; and 

4. That the variance would not result in significant degradation of water quality, loss 
of significant wetlands, increase in sedimentation and erosion, increase in 
stormwater runoff, loss of significant plant and wildlife habitat, increase in flood 
heights, threats to public safety, extraordinary public expense or cause fraud on 
or victimization of the public. 

B. Reasonable conditions may be attached to any variation from the requirements of 
Article 8, Environmental Protection Standards in order to accomplish the purposes 
and objectives of the Article. 

3.15.11 Appeal 

Appeal from final action by the Board of Adjustment on a variance may be taken by 
filing a petition for certiorari with the Durham County Superior Court. 
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1. INTRODUCTION 
This report presents several assessments and technical evaluations designed to 
provide information to the City of Durham regarding the potential use of low impact 
development (LID). General assessments of LID use in the City of Durham and more 
specific evaluations of potential LID use in the Ellerbe Creek watershed are included. 
These assessments were conducted by LimnoTech on behalf of Brown and Caldwell, 
as part of the development of the Ellerbe Creek Watershed Management 
Improvement Plan for the City of Durham.  

The following LID-related assessments are documented in this report: 

• General recommendations of LID practices for the City of Durham (Section 2) 

• Identification of target Ellerbe Creek subwatersheds for LID implementation 
(Section 3) 

• Evaluation of potential benefits of LID implementation in one Ellerbe Creek 
subwatershed (Section 4) 

• A review of LID ordinances from other municipalities and recommendations 
for LID ordinance implementation in the City of Durham (Section 5)  
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2. RECOMMENDED LID PRACTICES FOR CITY OF DURHAM 
The objective of this work was to develop a list of recommended low impact 
development (LID) practices that can be implemented in the City of Durham, along 
with a description of the potential benefits of each practice. 

2.1 SCOPE OF REVIEW 
The recommended LID practices for the City of Durham are based on a review of 
available spatial data using GIS to better understand physical and land use 
characteristics that might influence the implementation and effectiveness of LID 
practices. The focus of this review was on currently undeveloped land, but an overall 
City-wide assessment of relevant land conditions was also performed. Factors 
considered in this assessment included the following: 

• Nature of anticipated land use change – The nature of expected land use 
changes can help determine what types of practices should be considered. For 
example, commercial or industrial development typically involves large 
impervious roof and parking areas, so green roofs, pervious pavement with 
underdrainage, and parking lot bioretention might be recommended. In areas 
expecting residential development, recommended practices would include 
cluster development, tree preservation, and green streets. Anticipated land use 
change is usually characterized by comparing existing land use with future 
zoning or master plan data. These data were available in GIS for Durham and 
were used in this study. 

• Soil characteristics – The permeability and degree of physical modification of 
existing soils is very important in evaluating LID practices, because many 
practices rely on infiltration of storm water. If existing soils have poor 
drainage characteristics to begin with, which is typical of Durham soils, the 
selection of practices might reflect this by emphasizing practices that 
minimize further soil compaction, preserve or enhance vegetation (which 
improves rain capture), or provide on-site storm water detention. Hydrologic 
soil group classifications, which are commonly available in GIS format, are 
typically used as a surrogate for actual soil drainage data. These data were 
available in GIS for Durham and were used in this study. 

• Depth to groundwater – The depth to groundwater is important in areas where 
infiltration of storm water is being evaluated. Even if soils have favorable 
physical characteristics for drainage, a shallow (i.e., less than 3 feet from the 
surface) groundwater table will limit the below-grade capacity for storm water 
storage and reduce the effectiveness of the infiltration practice. Depth to 
groundwater data were not available for Durham, so it was not considered in 
this study. 
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• Slopes – Land slopes can be an important consideration in selecting LID 
practices because steep slopes may reduce the effectiveness of some practices, 
as well as making their construction difficult. Consequently, recommended 
practices for steeply sloped areas usually include minimization of total 
disturbed areas, tree and vegetation preservation, and practices that 
redistribute flow from impervious surfaces (e.g., level spreaders, multiple 
outfall designs, and slope terracing). 

Available spatial data of the types described above were evaluated in GIS to help 
determine which LID practices might have the greatest potential for the City of 
Durham. 

2.2 LID PRACTICES CONSIDERED 
The LID practices considered for Durham consisted of both nonstructural and 
structural techniques listed in Table 2-1. Nonstructural techniques are those that deal 
with overall site layout and design or construction practices, while structural 
techniques are physical elements that are engineered to provide a specific function 
related to maintaining or mimicking natural hydrology. 

Table 2-1: LID Practices Considered for the City of Durham 

Structural LID Practices Non-Structural LID Practices 

Bioretention Cluster development 

Infiltration practices Minimization of disturbed area 

Permeable pavement Minimization of soil compaction 

Green roofs Sensitive area preservation 

Green streets (including alleys)  

Native vegetation  

Capture & reuse (cisterns, rain barrels)  

Detention basins  

Soil amendments  

 

Further information on these practices is available from a number of published LID 
manuals, as well as from the Low Impact Development Center1 and the Center for 
Watershed Protection2. 

                                                 
1 www.lowimpactdevelopment.org  
2 www.cwp.org  

H-913



Ellerbe Creek Watershed Management Implementation Plan Subtask 4.5 
Better Site Design: A Review of Low Impact Development  
Practices and Recommendations for Implementation  October 29, 2009 

 

LimnoTech  Page 5 

2.3 LID RECOMMENDATIONS 
Available GIS data were evaluated to gain a general understanding of physical and 
land use characteristics in the City of Durham, as described above. The following 
observations were made from this evaluation: 

• Potential land use changes – Areas of projected land use change are depicted 
in Figure 2-1. As shown by the yellow coloring, these areas are distributed 
throughout the City, but tend to be concentrated closer to the municipal 
boundary (away from the City center). The largest concentration of potential 
land use change appears to be in the northwest part of the City. Comparison of 
existing and future potential land use indicates major changes in some of the 
least impervious existing land use categories including 3,362 acres of 
agricultural land, 6,503 acres of very low density residential, and 7,387 acres 
of vacant land. Future land use projections indicate that 67% of the current 
agricultural land, 74% of the existing very low density residential, and 49% of 
the currently vacant land are projected to be developed as low to medium 
density residential. This suggests that planning emphasis should be given to 
LID practices that are suited to residential development.  

• Soils – Many LID techniques use infiltration to handle excess runoff and 
offset increased imperviousness of development. This approach relies on the 
presence of permeable soils with sufficient capacity to infiltrate runoff. Soils’ 
hydrologic soil group (HSG) classification reflects their capacity for 
infiltration. HSGs “A” (high infiltration rates) and “B” (moderate infiltration 
rates) are generally considered favorable for infiltration practices. HSGs “C” 
(low infiltration rates) and “D” (very low infiltration rates) generally indicate 
areas where infiltration practices may not be effective.  

As shown in Figure 2-2, the dominant HSG in the City of Durham is “D”. 
However, large areas in the northwest part of the City are classified as “B”, 
suggesting that infiltration practices in this part of the City might be effective. 
In Figure 2-4, class “B” soils are overlain with areas of potential land use 
change. This comparison shows that there are more than 2500 acres of land in 
Durham that are identified as class “B” soils and that are potentially subject to 
changes from less impervious to more impervious land uses. While not a large 
portion of the City, it does represent nearly four square miles where more 
permeable soils may be collocated with land development projects.  

• Slopes – Land slope can have an impact on the effectiveness of some LID 
techniques because higher slopes create faster runoff, reduce infiltration and 
increase erosion. There is no universally accepted threshold for slope, so it is 
not straightforward to apply land slope as a guide for screening potential LID 
practices. For this evaluation, land slopes greater than 5% were mapped, as 
shown in Figure 2-3. A 5% slope produces a visually noticeable grade and is 
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considered “steep” in many storm water manuals and land development 
ordinances. As shown in Figure 2-3, slopes greater than 5% are widespread in 
the City of Durham, suggesting that slope considerations may play a 
significant role in land development or redevelopment.  

General recommendations for LID practices, presented in Table 2-2, can be 
developed based on the above observations related to existing and future land use and 
physical land characteristics:  

Table 2-2: Recommended LID Practices for the City of Durham 

Recommended LID Practices Rationale for Recommendation 

Cluster development Cluster development is particularly suitable for reducing imperviousness of 
residential development.  

Minimization of disturbed area This measure prevents reduction of existing infiltration capacity of soils; 
minimization of disturbed areas also preserves vegetation, which preserves 
rainfall interception. 

Sensitive area preservation Protection of wetlands, steep slopes, and wooded areas will help retain 
natural flow paths, reduce erosion, and promote interception and infiltration. 

Bioretention Bioretention can be implemented on a range of scales and in a variety of land 
use settings to capture storm water for detention, infiltration, and/or treatment. 

Infiltration practices Infiltration practices are retained for recommendation because type “B” soils 
in parts of Durham may allow these practices to function. However, a more 
local review of site conditions should be performed to verify soil types, as well 
as depth to groundwater. 

Permeable pavement Permeable pavement can reduce the imperviousness of paved areas even 
where the infiltration capacity of underlying soils is limited, particularly for low 
intensity precipitation events. As with infiltration practices, permeable 
pavement will only be effective where underlying soils can infiltrate rainwater 
or where subpavement drainage is incorporated into the design. 

Green roofs Green roofs can be implemented on commercial and industrial development 
and will reduce runoff, while providing other benefits. 

Green streets (including alleys) Green streets reduce the impervious impact of paved streets, particularly in 
residential areas. 

Native vegetation The use of native vegetation in development landscaping will reduce runoff 
and promote infiltration.  

Capture & reuse (cisterns/rain 
barrels) 

Directing roof runoff to on-site storage for slow release can be implemented 
on a range of scales and in any type of land use. Smaller rain barrels can be 
used for houses, while larger cisterns or roof storage can be used for 
commercial or industrial development to offset the imperviousness of roofs.  

The recommended LID practices identified in Table 2-2 are discussed further in this 
section, with particular emphasis on local implementation in Durham and the North 
Carolina Piedmont area.  
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Figure 2-1: Areas of Potential Land Use Change in the City of Durham 
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Figure 2-2: Hydrologic Soil Groups in the City of Durham 
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Figure 2-3: Slopes Greater Than 5% in the City of Durham 
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Figure 2-4: Potential Areas of Land Use Change with Class B Soils 
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2.3.1  Cluster Development/ Minimization of Disturbed Area 
Cluster development refers to the land development practice of placing houses closer 
together on smaller lots, so that a smaller percentage of the overall land development 
is actually developed, while the rest is left as open space. Local and regional 
governments in North Carolina have already begun to embrace the idea of cluster 
development as a component of LID. Franklin County has directly addressed cluster 
development in its Unified Development Ordinance. The ordinance states that: 

 “Clustering of residential lots is intended to encourage subdivision design 
that is more efficient and better suited to the natural feature of the land than a 
conventional subdivision”(Franklin County 2009).  

The ordinance also defines standards specific to subdivisions intended for cluster 
development. 

The Town of Cary has also included cluster development in its city code and 
ordinances, by providing an:  

“optional process and standards for cluster housing… [which] is intended to 
allow for new concept of traditional single-family housing”(Town of Cary 
2009).   

The Town of Cary continues to provide ordinances for cluster development with the 
intent to “develop less land area while allowing the same number of housing units 
that would be permitted under a traditional subdivision”(Town of Cary 2009).   

2.3.2 Sensitive Area Preservation 
Sensitive area preservation is addressed in the High Point Development Ordinance.  
The City of High Point states:  

“the primary goals of low impact design are to lower the impact of 
development on receiving waters, to encourage environmentally sensitive 
development, to help build communities based on environmental stewardship, 
and to reduce construction and maintenance costs of the stormwater 
infrastructure” (City of High Point 2008) 

In order to reach these goals the City identified objectives including the preservation 
of fragile areas and open space as well as protecting water resources (City of High 
Point 2008).  

2.3.3 Bioretention 
Bioretention is a common stormwater treatment practice in many communities across 
North Carolina (Hunt et al. 2006). A series of bioretention cells were studied in 
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Greensboro, Chapel Hill, Louisburg, and Charlotte. These cells had total nitrogen 
removal efficiency rates ranging from 33% to 68%. Total phosphorus removal 
efficiency rates were found to range from 9% to 68% (Hunt et al. 2006). Additionally, 
bioretention cells can partially recharge ground water supplies, even in the clay-rich 
soils of North Carolina. All of the studied retention cells showed significant outflow 
volume reductions ranging from 33% to over 50% (Hunt et al. 2006). 

2.3.4 Infiltration Practices 
A common perception in the North Carolina Piedmont physiographic region is that 
due to clay-rich soils, best management practices (BMPs) which rely on some aspect 
of infiltration are ineffective. Although soils with a large amount of fines may reduce 
BMP filtration and volume reduction ability, they should not be ignored. Recent 
research has begun to show, that even on clay-rich soils, bioretention and pervious 
pavement can have an effect on stormwater. 

Several recent studies in North Carolina have pointed to the ability of bioretention 
cells to treat stormwater. Li et al. (2009) studied three bioretention cells in North 
Carolina and Maryland. The cell in Maryland was sited on sandy clay loam soils. The 
authors determined that media depth may actually be the controlling parameter for 
hydrologic performance. In Charlotte, NC, a bioretention cell was examined. Even 
though the cell was sited on loamy sand with 5.7% silt and clay, at least 96.5% of 
stormwater outflow peaks were reduced for small to midsized precipitation events 
(Hunt et al. 2008). Further study was completed on bioretention cells in Greensboro 
and Chapel Hill, North Carolina. For this study, the Greensboro cells were built on 
Madison clay loam with very low permeability and the Chapel Hill cells were 
constructed on White Store –Urban Complex soils with high clay. Hunt et al.  (2006) 
were able to determine that even in unlined bioretention cells with clay-rich soils, 
outflow to the stormwater drainage network could be reduced. 

In North Carolina, research has begun to focus on the use of pervious pavement on 
varying soil types. Collins et al. (2008) studied the use of pervious pavement on low 
permeable soils. Pervious pavements were located on an area with sandy clay loam 
(CL, SC, SC-SM). During construction, a stone base and corrugated plastic pipe 
underdrains were laid under the pavements. The pervious pavements were shown to 
dramatically reduce runoff volumes and cause delays in peak flow (Collins et al. 
2008). Bean et al. (2007a) studied the infiltration rates of water for pervious 
pavements in different physiographic regions of North Carolina. The authors are able 
to provide average site infiltration rates for pervious pavements with fines. However, 
there were not enough data to draw conclusions on permeable pavement use in clay 
soils (Bean et al. 2007a). Pervious pavement on the coastal plain has been given more 
attention and has been shown to reduce or eliminate runoff (Bean et al. 2007b), but 
these conditions can be significantly different than in the Piedmont region. 
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2.3.5 Permeable Pavement 
Constructing permeable pavement over clay soils can require unique design 
considerations. As discussed by Hunt and Collins (2008), compaction during 
pavement construction over clay soils can “severely limit infiltration to the sub-base.” 
This, combined with the naturally low permeability of clay soils, means that 
permeable pavements over clay soils should incorporate underdrain systems. 
Research has shown that inclusion of such underdrain systems in permeable 
pavement over clay-rich soils can make the technology very effective.  

In Charlotte, North Carolina, a 0.14 acre porous concrete parking lot was built over a 
Cecil sandy clay substrate (approximately 49% clay, 25% silt, 30% sand). A base 
reservoir was excavated into the soil as a closed basin with no primary drainage outlet 
except infiltration. The base was then filled with aggregate making sure no further 
soil compaction occurred. This site design achieved average infiltration rates of 1.34 
inches per day (Estes 2009). 

Further research on permeable pavement was conducted in Athens, Georgia. 
Researchers installed a porous parking lot of grass pavers over high clay Cecil soils. 
The porous parking lot was fitted with an underdrain consisting of perforated 
drainage pipes under the gravel base. Over 9 small rainfall events the porous lot 
generated 93% less runoff than a similar asphalt lot (Dreelin et al. 2006). 
Additionally, only during the largest 1.85 cm rainfall event was water observed 
flowing out of the underdrain (Dreelin et al. 2006). 

2.3.6 Green Roofs 
Greenroofs in Goldsboro and Kinston North Carolina have been studied for their 
runoff quantity, runoff quality, and plant growth.  The roofs retained approximately 
62% and 63% of total precipitation during monitoring (Moran 2004).  Additionally, 
peak flows were reduced in the two greenroofs.  Moran (2004) also estimated 
greenroof Rational coefficients ranging from 0.25 to 0.55, significantly less than 
traditional conventional rooftop values. 

2.3.7 Green Streets 
Green streets is a general term referring to practices that reduce and/or treat runoff 
from transportation rights-of-way. These practices include bioretention curb 
extensions, alternate street widths (i.e. narrower streets), and sidewalk planters. No 
information was found regarding specific applications of green streets in the North 
Carolina Piedmont, but it is reasonable to expect that bioretention curb extensions and 
street trees would have runoff reduction benefits there. 
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2.3.8 Capture & Reuse 
Important and useful sizing information for cisterns has been developed by NC State 
University.  Cistern sizing depends on rooftop area, rainfall patterns, and anticipated 
usage (Jones et al. 2008).  Jones et al. (2008) also stress the importance of gutter size 
and water supply plumbing supply codes before reusing the harvested water.  In order 
to assist in sizing appropriate cisterns or rain barrels, a computer model specific to 
North Carolina has also been developed (NC State University 2009).   
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3. IDENTIFICATION OF TARGET ELLERBE CREEK 
SUBWATERSHEDS FOR LID IMPLEMENTATION 

The purpose of the Ellerbe Creek Watershed LID evaluation was to identify target 
subwatersheds within the Ellerbe Creek watershed where LID practices would be 
most beneficial. 

3.1 SCOPE OF REVIEW 
This evaluation was based on review of the Draft Ellerbe Creek Watershed 
Characterization and Assessment Report (Brown and Caldwell, 2008) and spatial 
data in GIS. The report was used to identify subwatersheds with problems that LID 
might help address. GIS was used to compare existing land use with future planned 
land use in each Ellerbe Creek subwatershed to identify subwatersheds where large 
percentages of agriculture and other open space are expected to transition to 
residential and other developed land uses.  

3.2 SUBWATERSHEDS RECOMMENDED FOR LID 
The Draft Ellerbe Creek Watershed Characterization and Assessment Report (Brown 
and Caldwell, 2008) presents detailed information on nine of the 33 subwatersheds in 
Ellerbe Creek (subwatersheds 1, 4, 8, 14, 17, 18, 21, 24, and 30). These nine 
subwatersheds represent varying levels of land development and, as such, all are 
experiencing some degree of environmental impact from human activities. Existing 
best management practices (BMPs) and opportunities for new BMPS were identified 
in all nine. 

GIS analysis of land use data was used to project percent changes in less developed 
land use categories to more developed land use categories. Areas of potential land use 
change in Ellerbe Creek are depicted in Figure 3-1. Table 3-1 summarizes this 
comparison. Several relevant observations can be made from the information 
presented in Table 3-1:  

• Eight subwatersheds are projected to lose 100% of their agricultural land to 
development (subwatersheds 1, 4, 21, 24, 25, 27, 28, and 31). 

• Two subwatersheds are projected to lose more than 90% of their agricultural 
land to development (subwatersheds 32 and 33). 

• Twelve subwatersheds are projected to have more than 100% increases in low 
and medium density residential use (subwatersheds 1, 2, 3, 4, 5, 11, 12, 24, 
25, 29, 30, and 32). This is significant because residential development 
presents very good opportunities for LID implementation. Some of these are 
of particular note. Subwatershed 1 is expected to see a doubling of low density 
residential, subwatershed 11 may potentially see a doubling of medium 
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density residential, subwatershed 30 may see more than a 700% increase in 
medium density residential, and subwatershed 33 may see more than an 800% 
increase in low density residential. 

• Seven subwatersheds may potentially experience dramatic increases in 
commercial and institutional land use, including subwatershed 12 (109%), 
subwatershed 25 (251%), subwatershed 26 (144%), subwatershed 27 (346%), 
subwatershed 28 (1143%), subwatershed 30 (3253%), and subwatershed 32 
(130%). This is significant because this land use category is generally 
associated with higher imperviousness than residential land uses. 

• Nine subwatersheds may potentially experience dramatic increases in 
industrial land use, including subwatershed 1 (145%), subwatershed 20 
(108%), subwatershed 21 (327%), subwatershed 23 (101%), subwatershed 24 
(140%), subwatershed 25 (619%), subwatershed 28 (201%), subwatershed 30 
(150%), and subwatershed 32 (13610%). Industrial land use often represents 
the highest proportion of impervious surface of any land use (except for 
roads). 

For the most part, only modest changes in roads are expected. Based on these 
potential land use changes, several subwatersheds in Ellerbe Creek may be candidates 
for LID implementation in the future, including the following: 

• Subwatershed 1 is expected to lose all of its agricultural land, all of its very 
low density residential, and nearly a third of its parks/open space. Low density 
residential may double and industrial use may increase by more than 40%. 
These changes, particularly the loss of agricultural land and open space, 
accompanied by the relatively high portion of new residential development, 
make this subwatershed a very good candidate for LID. 

• Subwatershed 21 may lose all of its agricultural land, all of its very low 
density residential, and almost all of its parks/open space. Industrial land use 
can potentially triple. Although LID implementation in industrial land 
development is more challenging than in residential development, this 
watershed should be considered a good candidate for LID and may present 
opportunities for innovation with respect to the industrial development. 

• Subwatershed 24, like Subwatershed 1, is expected to lose all of its 
agricultural land, all of its very low density residential, and more than 70% of 
its parks/open space. Low density residential and industrial use may increase 
by more than 50% and 40%, respectively. This subwatershed is a good 
candidate for LID because of these potential changes, particularly the loss of 
agricultural land and open space, accompanied by the relatively high expected 
residential development.  
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• Subwatershed 25 is expected to lose all its agricultural land and may see a 
doubling of low density residential, making it a good candidate for LID. Very 
high increases in commercial and industrial land use may also present 
opportunities. 

• Subwatershed 27 may lose all of its agriculture, very low density residential, 
as well as most of its medium density residential, to be redeveloped primarily 
as commercial or institutional land. While this category may not provide as 
much opportunity for LID as residential, it should still be viewed as an 
opportunity to incorporate LID practices. 

• Subwatershed 31 and 33 may lose most or all of their agricultural land, but it 
appears that if this occurs, most will be developed as very low density 
residential. While this land use category may present some opportunity for 
LID, the land use already has a relatively low degree of imperviousness, so 
the benefits of LID may be less dramatic than for some other land uses. These 
subwatersheds could be considered fair candidates for LID. 

These appraisals are based on potential land use changes, which may not occur. 
Nonetheless, closer evaluation of expected growth in these subwatersheds, 
accompanied by more detailed evaluation of LID opportunities, may be warranted 
based on this information. The subwatersheds identified as good candidates for LID 
implementation are depicted in Figure 3-2. 
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Figure 3-1: Areas of Potential Land Use Change in Ellerbe Creek Watershed 
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Table 3-1: Summary of Projected Land Use Changes in Ellerbe Creek Watershed 
Sub-water-

shed 
Agriculture 

(%) 
Parks/ Open 
Space (%) 

Very Low Density 
Residential (%) 

Low Density 
Residential (%) 

Medium Density 
Residential (%) 

High Density 
Residential (%) 

Commercial/ 
Institutional (%) 

Industrial 
(%) 

Roadways 
(%) 

1 -100.0 -31.5 -100.0 209.2 -100.0 0.0 -78.9 145.7 0.2 
2 0.0 -19.4 -96.2 101.1 -73.7 0.0 -7.0 -94.1 -17.0 
3 0.0 40.0 -78.2 -89.0 225.3 -100.0 -12.2 44.4 -7.3 
4 -100.0 -5.0 -100.0 126.6 -0.8 -100.0 8.3 0.0 1.1 
5 0.0 -2.5 -96.9 -100.0 155.4 -100.0 -1.5 55.4 -2.0 
6 0.0 -27.5 -100.0 -95.8 97.8 -100.0 31.6 -100.0 -2.1 
7 0.0 29.6 -98.5 -94.8 88.1 -100.0 -5.9 -29.0 -2.3 
8 0.0 -59.2 0.0 -100.0 57.1 -55.7 34.0 -100.0 0.1 
9 0.0 62.0 0.0 -89.6 56.8 -99.4 10.6 -100.0 -12.3 
10 0.0 11.8 -96.8 -25.0 21.1 -100.0 -1.3 -100.0 -0.7 
11 0.0 0.9 -100.0 -96.9 239.4 -100.0 3.0 -75.5 0.4 
12 0.0 51.4 0.0 -81.4 115.6 -26.4 109.7 -73.3 26.3 
13 0.0 156.4 0.0 -91.1 70.5 -94.7 -76.2 -43.9 -4.7 
14 0.0 -43.8 0.0 -100.0 41.5 -46.3 45.2 -100.0 0.6 
15 0.0 -2.6 -100.0 -98.3 25.8 -92.8 -22.6 -99.0 -17.5 
16 0.0 -20.3 -100.0 -99.0 58.1 -100.0 -31.1 27.5 -12.4 
17 0.0 20.5 -100.0 -99.2 43.9 -100.0 6.5 -17.0 -3.1 
18 0.0 -18.4 -94.9 -100.0 52.5 -96.2 28.0 20.8 -0.8 
19 0.0 -21.6 0.0 -97.8 61.2 -97.7 15.8 61.5 0.8 
20 0.0 -87.8 -100.0 -99.9 53.8 -100.0 21.4 108.3 -1.2 
21 -100.0 -93.6 -100.0 34.0 -41.7 -100.0 23.5 327.1 -2.0 
22 0.0 89.5 -14.1 -91.7 68.5 -100.0 -2.9 0.1 -5.1 
23 0.0 42.3 -93.7 9.6 -57.8 -100.0 -27.8 101.3 -14.9 
24 -100.0 -70.2 -100.0 157.2 -100.0 0.0 -91.5 140.0 1.7 
25 -100.0 -16.6 -87.2 100.4 -100.0 -100.0 251.9 619.1 12.0 
26 -70.8 73.1 -95.1 -64.9 56.5 -100.0 144.1 -46.2 -3.1 
27 -100.0 -12.2 -100.0 -97.7 -100.0 0.0 346.8 21.1 -14.3 
28 -100.0 4.7 -100.0 24.9 2.5 0.0 1143.3 201.0 0.0 
29 -78.7 -13.0 -98.1 139.1 -85.6 0.0 0.0 0.0 -0.8 
30 -88.1 0.1 -75.2 773.8 -97.3 0.0 3253.0 150.3 -1.3 
31 -100.0 8.8 226.6 51.2 -99.9 0.0 0.0 0.0 1.1 
32 -91.9 -44.4 41.7 121.1 -2.7 0.0 130.9 13610.9 -3.2 
33 -97.8 2.2 880.3 -100.0 -100.0 -100.0 -4.5 -61.0 0.5 
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4. PILOT STUDY AREA LID EVALUATION 
Based on the review of the subwatersheds in Ellerbe Creek and their potential for LID 
implementation (see Section 3), subwatershed 1 was selected for a more detailed 
evaluation of potential LID benefits. Subwatershed 1 was selected because it was one 
of three subwatersheds identified as good candidate for LID in Ellerbe Creek that had 
also been identified as pilot study areas (PSA) in the Draft Ellerbe Creek Watershed 
Characterization and Assessment Report (Brown and Caldwell, 2008).  

The initial LID evaluation described in sections 4.1 and 4.2 was performed using 
generalized assumptions. An additional evaluation described in Sections 4.3 through 
4.5 increased the level of detail by first extending the analysis for estimated 
impervious fractions to a larger area, such as the entire Ellerbe Creek watershed, and 
second, reviewing aerial photography, topography and soils, and other available data 
to assess what level of effective imperviousness can likely be attained for each PSA-1 
catchment. The additional evaluation also looked at local flooding issues in addition 
to outlet hydraulics. 

4.1 TECHNICAL APPROACH – INITIAL LID EVALUATION 
This evaluation is divided into two parts. The initial LID evaluation was performed 
using study area-wide development patterns and LID implementation: 

• Areas of future development were identified by comparing existing land use 
and future land use GIS layers; areas where the future land use differed from 
the existing land use were tagged as developing areas. 

• GIS layers for existing land use and impervious surface areas were combined 
to determine impervious fractions for the existing land use. 

• Pervious and impervious areas were recalculated for each catchment in PSA-1 
based on future land use, applying the impervious fractions determined from 
existing land use. The PC-SWMM.NET program was run to calculate the 
outlet hydrograph for a two-year design storm.  

• Pervious and impervious areas were then recalculated for each catchment 
based on future land use and applying the impervious fractions determined 
from existing land use, but with the maximum impervious fraction capped at 
25%. The PC-SWMM.NET program calculated the outlet hydrograph for a 
two-year design storm. Table 4.0 shows the impervious areas used for future 
land use with and without the 25% cap. 

• The hydrographs for current land use, future land use, and future land use with 
LID were compared. 
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Table 4-1: Impervious fraction and calculated future impervious areas 

Land Use 
Calculated % 
impervious 

Present Impervious Area in 
PSA-1(ac) 

Future Impervious Area in 
PSA-1(ac) 

Future Impervious Area with 
LID @ 25% (ac) 

Agriculture 0.8% 0.59 0 0 

Commercial 56.9% 43.76 9.25 9.25 

Industrial 55.7% 43.44 106.74 71.84 

Very Low Density Residential  11.0% 1.80 0 0 

Low Density Residential  16.0% 9.09 28.24 39.0 

Medium Density Residential 2.4% 0.60 0 0 

Parks and Open Space 2.3% 4.29 2.94 2.94 

Roadways 35.9% 50.15 50.15 50.15 

PSA-1 Impervious Percentage   23.5% 30.17% 26.48% 
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4.2 FINDINGS AND OBSERVATIONS – INITIAL LID EVALUATION 
Initial LID results shown in Figure 4-1 clearly demonstrate that implementing LID 
practices that reduce effective impervious area will reduce peak flows and total runoff 
volume below the levels associated with non-LID development. However, reduction 
of peak flow rates or volumes to levels below current conditions will likely require 
retrofits in areas of existing development. 

The initial LID evaluation suggests that peak flow rates at the outlet of PSA-1 at 
build-out could be reduced by about 8% (from 390 cfs to 360 cfs) through 
implementation of LID practices for the 2-year, 24-hour event.  Significantly lower 
percentage reductions occur to larger storm events.  

0

50

100

150

200

250

300

350

400

0 200 400 600 800 1000 1200 1400 1600

Flo
w 

(cf
s)

Time (minutes)

Hydrographs at PSA-1 Outfall 
2-year, 24-hour Design Storm

Existing Land Use

Future Land use with no LID

Future Land Use with LID

 

Figure 4-1: Hydrographs at PSA-1 Outlet for two-year design storms. 

4.3 TECHNICAL APPROACH – DETAILED LID EVALUATION 
The PSA-1 LID evaluation included a detailed GIS analysis of future developed land 
areas, LID implementation scenario modeling using PCSWMM.NET software, as 
well as an extensive literature review to assess the feasibility of selected LID 
practices in terms of expected function and estimated installation cost. The underlying 
focus of the evaluation was to estimate the reduction in imperviousness that could be 
achieved in PSA-1 through various LID implementation schemes to help offset the 
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impacts of increasing development. Final recommendations for LID implementation 
in PSA-1 follow. 

4.3.1 LID Practices Reviewed 
As explained in Sections 2.2 and 2.3, a suite of LID practices were selected for 
further analysis based on their applicability for the existing soils and slopes as well as 
the potential future land uses expected for the study area. The structural LID practices 
investigated include: 

• Bioretention 
• Infiltration 
• Green roofs 
• Green streets 
• Native vegetation 
• Capture and reuse 
• Soil amendments 

Non-structural LID practices include:  

• Cluster development 
• Minimization of disturbed area 
• Minimization of soil compaction 
• Sensitive area preservation 

Detention basins were also considered, although they are not generally categorized in 
the literature as an LID technique. Detention basins can be used for temporary 
stormwater storage when other LID measures do not sufficiently offset changes in 
imperviousness due to development. 

A literature review of these practices was completed to further evaluate their 
feasibility for implementation in PSA-1 and the City of Durham. The primary focus 
of the review was to gather information on the overall reductions in site 
imperviousness that could be achieved through the implementation of each of these 
LID practices. When the quantity or quality of information available on 
imperviousness reduction was not sufficient, a supplemental review was completed to 
acquire information on the level of runoff reduction achieved. Finally, available cost 
information was gathered for these practices to help estimate costs after analyzing 
model results and selecting the most feasible alternatives. 

4.3.2 Application of LID Practices to PCSWMM.NET 
The stormwater model PCSWMM.NET was used to analyze hydrologic impacts of 
using varying levels of LID techniques for future land use development in PSA-1. 
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The primary method for modeling LID techniques in the stormwater model is to 
reduce the effective impervious surface for a specific area. While the physical 
response to LID implementation may involve processes other than reducing 
impervious surface, such as increased storage or increased infiltration, the effect on 
runoff reduction is expected to be similar to reducing the impervious surface area. 

Land uses that are not projected to change in the future were assumed to have the 
same impervious surface percentage currently assigned to them based on previous 
watershed studies. Land uses that are projected to change in the future were assigned 
impervious surface percentages based on the average impervious surface percentage 
of that existing land use in PSA-1, and then reduced as part of this study using the 
method described below. 

Almost all of the existing commercial land uses within PSA-1 that will convert to 
future industrial land use have existing buildings and parking lots on-site. It was 
assumed that these buildings and parking lots would remain under future conditions. 
Therefore, the impervious surface percentage for these areas was calculated based on 
the existing land use and then reduced using the method described below. 

For areas that are converting to a future Low Density Residential land use, an 
additional 10% impervious surface percentage was added to account for roads that 
will be built to connect homes, in addition to the roads that are already considered in 
the existing land use. This is consistent with existing Low Density Residential land 
uses within PSA-1. 

In the PSA-1 subcatchment, future land use predictions include four land use classes: 
Industrial, Low Density Residential, Commercial, and Parks and Open Space. It was 
assumed that the impervious surface percentage for Parks and Open Space would not 
increase in the future. The impervious surface percentage calculated from the City of 
Durham’s impervious surface information was further divided into road, parking, and 
roof area for this analysis based on aerial photographs. Table 4-2 shows the 
impervious surface percentages for the future land uses in PSA-1. 

Table 4-2: Road, Parking, and Roof Impervious Surface Breakdown 

Future Land Use Road Parking Roof Total 
Industrial 45% 45% 10% 100% 

Low Density Residential 55% 20% 25% 100% 

Commercial 45% 45% 10% 100% 

4.3.3 Assumptions 
In order to evaluate various LID design approaches for PSA-1, an analysis of existing 
land use versus future zoned land use was completed using GIS-based and watershed 
land use data made available by Brown and Caldwell. Areas where land use is 
expected to change from a less developed to a more developed condition (e.g. 
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agricultural transitioning to low density residential) were identified as most favorable 
for LID implementation, since the cost to LID-retrofit sites is typically greater than 
incorporating LID into initial site design. 

To further focus the analysis, only highly impervious areas within these changing 
land use zones were evaluated for LID implementation. All rooftops, driveways, 
parking areas, streets, roads, and highways were considered eligible for LID. Four 
specific LID technologies were examined: permeable pavement, capture and reuse 
(e.g. rain barrels and cisterns), green roofs, and green streets (e.g. incorporating tree 
canopy, bioretention, curb and gutter elimination, and other practices). These 
practices would be proactively implemented in developing sites to help offset the 
negative impacts of increased impervious surfaces.  

Additional LID practices and site development techniques may also be appropriate 
for these sites, but these practices were not evaluated in detail for this study, either 
because of difficulty in quantifying their benefits in terms of reduction in impervious 
surface, and/or because they may be better suited for pervious areas or better 
implemented post-development. These practices include: clustering development, 
minimization of site disturbance, soil amendment/prevention of soil compaction, 
preservation of sensitive areas, bioretention, infiltration practices, and the use of trees 
and native vegetation. The results of this evaluation assume that pervious areas in the 
changed lands will mimic the hydrology of the pervious areas in the original land use. 

4.3.4 Literature Review 
A comprehensive literature review was undertaken in order to develop a range of 
likely removal efficiencies to characterize LID practices in the detailed LID 
modeling. 

4.3.4.a Permeable Pavement 

In the average residential neighborhood, streets comprise 20% to 25% of the total 
land area, and can account for as much as 70% of the total impervious land cover. 
Current municipal street standards mandate 80% to 100% impervious coverage, with 
the typical residential street having 90% impervious coverage (BASMAA, 1999). 
Because permeable pavement relies on the ability of the underlying soil to accept the 
water that seeps through the pavement, underdrain layers are usually required to 
construct permeable pavement over clay-rich soils. Designs that incorporate 
underdrains have been shown to be effective in permeable pavement applications 
over clay-rich soil, such the application in Mecklenburg County, reported by Estes 
(2009), where underdrained permeable pavement reduced runoff by 93% for the 
storm events monitored.  

The standard parking stall occupies only 160 square feet, but when combined with 
aisles, driveways, curbs, overhang space, and median islands, a parking lot can 
require up to 400 square feet per vehicle, or nearly one acre per 100 cars. A hybrid 
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parking lot (i.e. parking stalls constructed of permeable pavement) can reduce the 
overall impervious surface of a typical parking lot by as much as 60%, and may 
eliminate the need for an underground drainage system (BASMAA, 1999). 

Some types of permeable pavements, such as porous asphalt and pervious concrete, 
can infiltrate between 20 and 60 inches of rainfall per hour with little or no runoff 
(BASMAA, 1999). Paving parking areas, driveways, and other traditionally 
impervious surfaces using a network of plastic cells filled with grass or gravel creates 
a surface with virtually no imperviousness. A system consisting of impervious paving 
blocks with grass or gravel fill ranges from 60% to 90% impervious (USEPA, 
2000(1)). 

Expected Imperviousness Reduction. Installation of permeable pavement in new 
development areas in the City of Durham can help offset the negative impacts of 
development. Permeable pavement is recommended for use on driveways and 
roadways that do not experience heavy volumes of traffic and for parking lot areas, 
but could also be used for sidewalks. Based on a review of the literature, there is a 
wide range in expected imperviousness reduction for permeable pavements. The level 
of effectiveness depends on the selected paving material, as well as proper use and 
maintenance. Reduction in imperviousness is expected to range between 10% and 
100%, with an expected performance of 55%. 

4.3.4.b Capture and Reuse (Rain Barrels and Cisterns) 

Rain barrels and cisterns are most commonly connected to roof downspouts in order 
to collect roof runoff and allow it to slowly infiltrate into the ground, where soils are 
suitable, or for later reuse (e.g. watering lawns). While infiltration rates are low in the 
clay-rich soils of the North Carolina Piedmont, cisterns and rain barrels release 
captured rain water slowly to compensate for this. Furthermore, they can be used in 
conjunction with rain gardens or (at a larger scale) bioretention areas to distribute the 
rain water over a larger area for infiltration. Cisterns can be designed to store up to 
10,000 gallons of stormwater runoff. Rain barrels, more common in the residential 
setting, usually store between 55 and 130 gallons and can be connected in series 
(LIDC, 2005). 

In a simple residential example, a 1,200 square foot roof could use 55-gallon barrels 
to store runoff from downspouts at the four corners of the house. This storage volume 
is equivalent to about 0.3 inches of runoff. While this volume will not substantially 
reduce flooding from large storms, it can considerably reduce direct runoff from 
smaller storms and divert water from combined sewer systems. The actual 
effectiveness of this approach would depend on the regular draining of rain barrels 
(e.g., for irrigation) between storm events (City of Lincoln, 2008). 

Larger cisterns can provide effective volume reduction of runoff during storms. For 
example, a 0.1-inch rainfall event falling on a 1,000 square foot roof produces about 
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60 gallons of runoff, enough to overflow an average-sized 55-gallon rain barrel (City 
of Lincoln, 2008). 

Expected Imperviousness Reduction. The expected reduction in imperviousness from 
capture and reuse systems is difficult to quantify, as it depends so much on proper 
sizing and operation. Additionally, in some watershed areas, the relative contribution 
of rooftops to overall impervious area could be small compared to roads and parking 
lots. Based on these factors, their effectiveness in controlling runoff can range from 
zero to 100%. Pilot studies of rain barrels have reported 10% equivalent reduction in 
imperviousness with average participation and proper use, so a value of 10% has been 
established as a likely reduction for the Ellerbe Creek watershed, with a maximum 
possible likely reduction of 90%. 

4.3.4.c Green Roofs (Vegetated Roofs, Eco-roofs) 

Sites having single and multi-family residences typically range from 15% to 17% 
impervious, respectively, while commercial developments are typically 26% 
impervious (PSAT, 2005). Much of the impervious area is comprised of the roof 
areas.  

European research has consistently indicated that roof gardens can reduce up to 50% 
of the annual rooftop stormwater runoff (PSAT, 2005). Consistent with this, research 
studies at the Russell E. Larson Agricultural Research Center by Penn State 
University quantified a 50% reduction in runoff from a three-and-one-half-inch green 
roof (McGraw Hill, 2005). 

A green roof on a corporate building in Montgomery County, MD decreased the site's 
impervious area from 88% to 40%. The owner saved permit time, reduced 
underground storm storage tanks, and complied with Maryland's Smart Growth 
initiative for green roofs (McGraw Hill, 2005). 

 A study in a Georgia watershed found that in some residential cases, greening all the 
rooftops dropped the total impervious area (TIA) from above 37% to below 20% 
(Carter and Jackson, 2007). A second Georgia study found that TIA was reduced 
from 53.8% to 38% when all roofs were greened, and reduced to 46% when only flat 
roofs were greened. For 32 storm events recorded from November 2003 to November 
2004, green roof stormwater retention ranged from 39% to 100% with an average 
retention just under 78% (Carter and Rasmussen, 2005). 

An evaluation of vegetated roof systems conducted by Grand Rapids, MI city staff 
determined that vegetated roof systems provided more than an 80% reduction in 
runoff compared to a standard roof (Lemoine, 2007). 

Expected Imperviousness Reduction. Vegetated roof systems can be feasible for use 
on any structure, as long as slope and roof stability requirements are met. Green roofs 
reduce overall imperviousness by creating a permeable surface on traditionally 
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impermeable roofs that will attenuate rainfall. Based on a review of the literature, the 
effectiveness of a green roof at reducing overall imperviousness ranges from 15% to 
55%, with an expected performance of 35% and a maximum likely performance of 
90%. 

4.3.4.d Green Streets/Green Residential Design 

“Green streets” and “green residential design” are LID-focused, close-to-the-source 
development strategies that incorporate a wide variety of techniques ranging from 
tree canopy maintenance to the use of bioretention to narrowing streets and reducing 
lot size in order to reduce the overall imperviousness and subsequently the quantity of 
runoff that leaves a site. 

In Washington, bioretention swales in the famous Seattle Street Edge Alternative 
(SEA) Program’s street design reduced runoff volumes by 97% compared to pre-
construction (PSAT, 2005). The project’s 2nd Avenue SEA Street design, 
incorporating bioswales, trees and shrubs, curb and gutter elimination, and street 
narrowing reduced the site’s imperviousness by more than 18% (USEPA, 2007). 

Also in Washington, an LID project at Kensington Estates, a 24-acre, single-family 
residential development, used Grasscete paving, narrowed roads, clustering, 
bioretention areas, and rooftop rainwater collection to reduce effective impervious 
area from 30% to 7% (USEPA, 2007). 

A year 2000 study in Maryland showed a low-density residential design using smaller 
lot size, shared driveways, narrower streets, looped turnabout with bioretention cells, 
natural area protections, and grassed swales reduced total impervious area by 35% 
versus a conventional design. In the same Maryland study, a medium-density 
residential design incorporated smaller lot size, narrower streets, vegetated buffer 
strips along waterways, shorter driveways, fewer sidewalks, elimination of turnabouts 
using a looped road design, grassed swales, and several bioretention areas. Total 
impervious area was reduced by 24% (Field et al., 2005). 

Expected Imperviousness Reduction. Based on a review of the literature, the 
effectiveness of green streets/green design in reducing overall site imperviousness is 
highly variable depending on the types and extent of LID techniques implemented 
and their corresponding performances. Imperviousness reductions are expected to be 
within the range of 18% to 35%, with a likely reduction of 22%. 

4.3.5 Additional Techniques – Case Studies 
This section presents specific information from case studies gathered for a range of 
additional LID techniques. 
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4.3.5.a Bioretention and Infiltration (Including Bioswales) 

A 1999 Canadian study showed that total runoff volumes from grassed swales were 
between 6% and 30% less than conventional systems (USEPA, 2000(2)). 

A North Carolina State University bioretention cell was designed to capture a 1-in. 
rainfall event. Over two years, the volume of outflow from the cell was between 40% 
and 50% less than the volume of inflow (Traver et al., 2007).  

Researchers at Villanova University designed a bioinfiltration traffic island to capture 
the first inch of rain. Over a six year period, the site is estimated to have captured 
approximately 85% of the annual precipitation and 70% of the runoff entering the site 
with little to no maintenance (Traver et al., 2007). 

4.3.5.b Native Vegetation 

It has been demonstrated that traditional landscaping can significantly reduce a site’s 
ability to attenuate stormwater when compared to natural site condition with native 
vegetation. A three-year Seattle study of a 17 hectare catchment (71% coverage in 
lawn, gardens, and common areas) found that 60% of total overland and rapid 
subsurface flow comes from landscaped areas during large storms (PSAT, 2005). 

Retaining 65% mature forest cover is necessary to mimic pre-development hydrologic 
conditions and maintain stable stream channels and wetlands in a typical rural 
development setting (USEPA, 2000(1)). In the urban setting, American Forests 
recommends that cities maintain a 40% tree cover (CNT, 2008). 

In Garland, TX, a medium-sized 3.86 acre residential site, with its 8% canopy cover, 
provided a 3% runoff reduction. If the site’s tree canopy were increased to 35%, 
runoff reduction would quadruple, to 12.8%; a canopy cover of 45% would bring that 
number to 16.1% (CNT, 2008). 

4.3.5.c Soil Amendments/Soil Compaction Prevention 

In a University of Washington study, research plots prepared with compost mixed 
with till soil and planted with turf generated only 53% to 70% of the runoff volume 
measured from control plots. The greatest attenuation was observed in plots with a 
ratio of 2 parts soil to 1 part fine, well-aged compost (PSAT, 2005). 

In 2003 in Dane County, WI, test plots of soil were evaluated for their runoff 
reduction performance. A chisel-plowed and deep-tilled soil treatment reduced the 
volume of runoff by 36% to 53%. When compost was added, the reduction in runoff 
volume increased substantially to 74% to 91%. The deep-tilled only treatment was 
shown to increase runoff volumes by 11% to 64%. Results also suggested that when 
compost is incorporated into the soil, bulk density can be reduced by as much as 0.35 
g/cm3, which could help offset the effects of compaction. In addition to reducing bulk 
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density, soils amended with compost reduced the volume of surface runoff by 29% to 
50% (Balousek, 2003). 

4.3.5.d Cluster Development/Minimization of Disturbed Area 

In traditional development, 35% to 80% of the site is usually cleared and graded, 
whereas in cluster development, 20% to 70% of the site is typically cleared and 
graded with the remainder left as pervious open space (Carter and Rasmussen, 2005). 
Studies show that in clustered subdivisions, imperviousness can be reduced 10% to 
50% compared to conventional subdivision layouts. Also, the rate and volume of 
runoff and the quantity of pollutants can be reduced by a similar amount (UNCE, 
2008). In the rural case, reducing lot size from a typical density of 1.4 acres per 
residence to 0.25 acres per residence can achieve a 30% reduction in TIA (PSAT, 
2005). 

By concentrating development, reducing average street widths from 28 ft to 20 ft, and 
sharing driveways where appropriate, one case study in Delaware achieved an 
impervious coverage of approximately 18% (a 38% reduction in impervious surface 
from the conventional development). The total road length was reduced by 1,560 ft. 
By reducing road lengths and widths, minimizing setbacks, and sharing driveways, 
the total impervious coverage in a second Delaware case study was reduced to 15%, a 
reduction of 48% compared to conventional development (DNREC, 1997). 

4.3.5.e Sensitive Area Preservation 

Natural vegetation should be preserved as much as possible. Site development layouts 
should be prepared to preserve natural features and to cluster buildings and 
infrastructure. Clustering buildings allows for maximum preservation of natural areas. 
Building setbacks and naturally vegetated buffers along sensitive environmental areas 
such as streams, rivers, and wetlands are essential to protect water quality. Particular 
attention should be paid to protecting larger trees and areas of native vegetation that 
act as buffers between building areas and environmentally sensitive areas such as 
rivers, streams, wetlands, and lakes. Steep slopes should be considered 
environmentally sensitive areas and should be disturbed as little as possible. Steep 
slopes have significant potential for erosion when disturbed, increasing sediment 
loading to water resources (LID News, 2007). 

4.3.6  “Likely” Implementation Scenario 
Based on the results of the literature review and the resulting exclusion of some LID 
practices from further analysis, an “effective imperviousness” calculator was 
designed to help develop the PCSWMM.NET model inputs for percent impervious 
area for the remaining four LID techniques. Table 4-3 summarizes the parameters for 
a “likely” scenario with modest LID implementation across the study area (see 
section 4.4.1.2 for a more detailed description). 
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Table 4-3: LID Practices Applied and Corresponding Imperviousness 
Reductions and Area Enrollment – Likely LID Scenario 

LID Practice Applied Reduction in 
Imperviousness 

Type of Impervious 
Surface LID Applied To 

Percent of Available 
Area LID Applied To 

55% Roads 25% 
Permeable pavement 

55% Parking Lots 50% 

Capture and reuse 10% Roofs 25% 

Green roofs 35% Roofs 25% 

Green streets 22% Roads 25% 
 
4.4 MODEL RESULTS – DETAILED LID EVALUATION 
The overall reduction in runoff from implementing LID techniques for future 
development depends on both the effectiveness of the techniques and the extent to 
which they are implemented and maintained. PCSWMM.NET was used to analyze 
five scenarios representing a range of LID implementation and effectiveness within 
PSA-1.  

4.4.1 Modeled Scenarios 
Scenarios that were modeled varied from no future LID use to widespread and 
extremely effective future LID use and are summarized in Table 4-4. The 
assumptions and characteristics of each scenario are described below. Full model 
results for all five scenarios are reported in Table 4-5.  

Table 4-4: Impervious Surface Reduction Percentage Summary 

Surface Baseline Likely LID Aggressive 
Enrollment 

Aggressive 
Runoff 

Aggressive 
Enrollment and 

Runoff Reduction 
Road 0% 18% 65% 29% 93% 

Parking 0% 27% 55% 45% 90% 

Roof 0% 8% 30% 28% 93% 
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Table 4-5: Summary of Model Results for All Scenarios 

Scenario Percent 
Impervious 

Peak Flow 
(cfs) 

Volume at 
outfall (MG) Notes 

Existing Land Use / 
Imperviousness 23.4% 306 19.34 Existing land use 

Baseline Scenario (No LID 
improvements) 32.2% 406 23.65 Future predicted land use with no 

LID improvements 

Likely LID 29.6% 380 22.47 Expected LID improvements 

Aggressive LID Enrollment 24.6% 328 20.18 LID applied everywhere possible 
with likely runoff reduction 

Aggressive LID Runoff 
Reduction 27.5% 359 21.53 

LID applied with likely enrollment 
with highest expected runoff 
reduction 

Aggressive LID Enrollment 
and Runoff Reduction 19.7% 269 17.92 

LID applied everywhere possible 
with highest expected runoff 
reduction 

Figure 4-2 shows PCSWMM.NET outlet hydrographs for PSA-1 for all five LID 
implementation scenarios for a 2-year, 24-hour design storm. The hydrograph for the 
baseline scenario represents the outflow that would be expected for the planned future 
development in PSA-1 with no LID improvements. The additional four hydrographs 
represent a range of LID implementation from modest (likely) installation to best 
achievable (aggressive) installation and performance of both the extent and 
functionality of LID practices. The summary hydrographs indicate that significant 
reductions in both peak flow and volume are achievable in PSA-1 by using LID.  
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Figure 4-2: Hydrographs at PSA-1 Outlet for Five Simulated LID Scenarios 

4.4.1.a Baseline Scenario 

The baseline scenario assumes that build-out will occur in the study area to satisfy 
future land use development with no LID improvements. For areas that have no land 
use change, impervious surface percentage was calculated using the City of Durham 
GIS-based impervious surface information. For areas that have differing future land 
use, impervious area percentages were assigned to each future land use based on the 
current average impervious area for that land use in PSA-1. No impervious surface 
reductions were modeled under this scenario. 

4.4.1.b  “Likely” LID Implementation 

The likely LID scenario builds upon the baseline scenario by assuming that LID 
practices will be applied at a moderate number of locations with moderate 
effectiveness for runoff reduction. This scenario represents a reasonable amount of 
LID implementation, with an expected amount of LID enrollment and imperviousness 
reduction based on the literature review and similar projects. This is the most likely 
future development scenario.  
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4.4.1.c Aggressive Enrollment 

The aggressive enrollment scenario assumes that LID practices have a reasonable 
runoff reduction, and are applied and properly maintained in every available location 
in the subcatchment. This provides an upper level estimate for aggressive LID usage 
with moderate runoff reduction results.  

4.4.1.d Aggressive Runoff Reduction 

The aggressive runoff reduction scenario assumes that LID practices operate as 
effectively as possible, are well maintained and are applied moderately throughout the 
watershed. This provides an upper level estimate for LID enrollment with very high 
runoff reduction results.  

4.4.1.e Combined Aggressive Enrollment and Runoff Reduction 

This scenario assumes that LID practices operate as effectively as possible to reduce 
runoff and are used in every available location in the subcatchment. This scenario 
demonstrates an estimate of the highest possible impervious surface reduction 
possible with LID implementation. 

4.4.2 Model Results 
The five likely implementation scenarios described above were analyzed in 
PCSWMM.NET for average impervious percentage, peak runoff flow at the 
subcatchment outfall, and total volume at the outfall.  

If development proceeds as predicted under future land use conditions with no LID 
practices implemented, it is estimated that PSA-1 would increase to 32.2% 
impervious surface with runoff from a 2-year, 24-hour storm contributing to a peak 
flow of 406 cfs. The total volume of runoff at the subcatchment outfall was estimated 
at 23.7 MG. 

By implementing the likely LID scenario, the effective impervious surface decreases 
to 29.6% and the peak flow from the same storm decreases 6.4% to 380 cfs. The total 
volume of runoff at the subcatchment outfall was estimated at 22.5 MG, a decrease of 
5% from the baseline scenario. 

The three additional aggressive scenarios demonstrate the upper limit of impervious 
surface and peak flow reduction in PSA-1. The values shown in Table 4-5 summarize 
the effective impervious surface, peak flows, and total volume predicted by the 
model. 
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4.4.3 Localized Flooding 
Since this analysis was completed on a site-specific basis, localized flooding patterns 
were analyzed throughout PSA-1. For the projected future development scenario with 
no LID improvements, six model nodes were predicted to flood. Under the likely LID 
scenario, flooding still occurred at the same locations, but with a lower volume. The 
total flood volume predicted and percent reduction under the likely LID scenario is 
presented in Table 4-6. 

Table 4-6: Localized Flooding Locations in Likely LID Scenario 
Detailed Future LID Analysis (No LID 

improvements) 
Detailed Future LID Analysis (with LID 

improvements) 
Flooded Nodes Flood Volume (MG) Flood Volume (MG) Percent Reduction 

J1-2 0.037 0.037 0.0% 

J1-6 0.040 0.031 22.5% 

J1-8 0.003 0.002 33.3% 

J1-30 0.851 0.735 13.6% 

J1-31 0.002 0.002 0.0% 

J1-33 0.895 0.843 5.8% 

4.5 LID COSTS 
The cost of installing low impact development can vary widely for a given practice. A 
literature review was performed to identify ranges of costs reported for previous LID 
projects. 

4.5.1 Unit Costs: Literature Review and Assumptions 
One factor that strongly influences construction cost is the local availability of 
materials and skilled labor. For example, if a market is already in place for permeable 
pavement, then the cost of installing this practice will likely be much lower than if a 
market is not currently established. This will include both materials costs as well as 
the cost of hiring contractors and laborers that are experienced and knowledgeable in 
the particular LID practice. Additionally, retrofitting LID to an already developed site 
could increase costs significantly. 

In the case of PSA-1, it is assumed that all LID practices will be constructed before or 
during development, and any necessary retrofits will be added post-construction for 
additional stormwater runoff control. Finally, other cost-increasing factors could 
include additional structural support (i.e. for green roof installation), and the need for 
soil amendments to increase the infiltration capacity of underlying soils and improve 
BMP performance. 
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It is important to note that the following cost estimates only include construction 
(materials and installation) costs. The cost of post-installation maintenance, any 
necessary irrigation or fencing, and associated other costs are not included. 

4.5.1.a Permeable Pavement 

Costs for permeable pavement installation vary significantly based on the selected 
material, thickness, underlying soils, and whether an infiltration bed is required (the 
cost of which is not included in these estimates): 

• Reported unit costs for porous asphalt range between $0.50-$1.00 (PSAT, 
2005; RI DEM, 2005) to as high as $4.00-5.00 per square foot (SEMCOG, 
2008) 

• Pervious concrete as a material is generally more expensive than asphalt and 
requires more labor and expertise to install (SEMCOG, 2008). Installation of 
pervious concrete can be expected to cost between $2.50 and $6.50 per square 
foot (PSAT, 2005; RI DEM, 2005; SEMCOG, 2008). 

• Permeable pavers with grass or gravel infill typically cost between $1.50 and 
$5.75 per square foot (RI DEM, 2005; USEPA 2000(2)) 

• Another popular option is interlocking concrete paving blocks, which are the 
most expensive to install at $5.00 to $10.00 per square foot (RI DEM, 2005; 
HUD, 2003). 

4.5.1.b Capture and Reuse (Rain Barrels and Cisterns) 

The largest cost influencer in rain barrels and cisterns is the decision whether to use a 
pre-constructed system or to purchase the required materials and construct the barrel 
or cistern manually. Many communities have implemented grant programs to help 
make rain barrels an affordable option for homeowners. A 40-75 gallon rain barrel is 
estimated to cost between $100 and $250 (RI DEM, 2005; SEMCOG, 2008), which 
does not include downspout extensions and other accessories, if required. A typical 
rain barrel capacity is 55 gallons. The Low Impact Development Center recommends 
the use of 120-gallon rain barrels, which are estimated to cost about $216 including 
accessories and installation (LIDC, 2008). Rhode Island’s 2005 Urban Environmental 
Design Manual estimates a cost as little as $20 for basic supplies to construct a rain 
barrel (RI DEM, 2005). 

The most common capacity reported for a cistern for residential or smaller 
commercial or industrial use is 3,000 gallons. A 3,000 gallon reinforced concrete 
cistern, manually constructed and installed, is estimated to cost $1,000 (RI DEM, 
2005; LIDC, 2008). 
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4.5.1.c Green Roofs (Vegetated Roofs, Eco-roofs) 

Green roofs, or vegetated roofs, are an exceptional case of the advantage of having a 
market for LID in place. In Europe, where green roofs have been used for decades, 
green roof installation can cost 40% to 70% less than in the United States, due to the 
existing market, experience, and expertise. Green roof costs also depend on whether 
the green roof is extensive or intensive. Extensive green roofs typically require less 
soil depth, less structural support, and do not require irrigation systems or fencing. 
Additionally, while intensive green roofs are often designed as amenity space, 
extensive roofs are typically designed in order to maximize performance and 
environmental benefit. It is assumed that all green roofs installed in the Ellerbe Creek 
watershed will be extensive and non-retrofit. The following cost estimates represent 
construction only. 

Green roof costs for new construction, including structural support, are expected to 
range between $10 and $25 per square foot (PSAT, 2005; LIDC, 2008). These 
estimates also include waterproofing, soil substrate, and planting. If design, 
maintenance, irrigation systems, and fencing are included, the estimated cost of an 
intensive green roof can range from $44 to as high as $309 per square foot (RI DEM, 
2005). For comparison, an extensive green roof, including design and maintenance 
(excluding irrigation and fencing, which are not necessary for extensive roofs) is 
expected to cost between $24 and $48 per square foot (RI DEM, 2005). 

4.5.1.d Green Streets/Green Residential Design 

Of all of the LID practices evaluated, green streets present the greatest variation in 
installation cost, owing primarily to the wide array of practices and features that will 
qualify a street as “green.” Green streets are most commonly implemented in 
residential areas (but are also applicable for other land uses), and can include any 
arrangement of LID practices, from bioretention (e.g. bioretention islands, vegetated 
curb extensions, rain gardens) to preserving tree canopy and native vegetation to 
narrowing roads and curb and gutter elimination. This study assumes that green street 
design does not include permeable pavement in order to avoid double-counting 
pavement costs in the planning-level cost estimates. 

In researching green streets, a few well-known case studies emerge. Perhaps the most 
well-known is the Seattle Street Edge Alternative (SEA) program. The first ever SEA 
street on Second Avenue Northwest at 117th Street consisted of two residential blocks 
featuring reduced street width, removal of the sidewalk from one side of the street, 
extensive tree planting, and six vegetative drainage swales. The total project cost was 
$850,000, including design and other costs. Construction costs are estimated at 
$325,000 per block (330 linear feet), or about $985 per linear foot of block (Bennett, 
2000; City of Portland, 2005). 

In Portland, the popular NE Siskiyou green street retrofit project introduced 50-foot 
long vegetated curb extensions at a construction cost of $17,000, or $1.83 per square 
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foot of impervious area managed ($340/linear foot of curb). The total project cost, 
including management, design, and construction was $20,000 of which $3,000 is 
attributed to ancillary street and sidewalk repairs costs (City of Portland, 2005). With 
the new stormwater curb extensions in place, nearly all of NE Siskiyou’s annual street 
runoff, estimated at 225,000 gallons, is managed by its landscape system. In fact, 
multiple simulated flow tests have shown that the curb extensions at NE Siskiyou 
Street can reduce the runoff intensity of a typical 25-year storm event by 85% 
(ASLA, 2007). 

In Vancouver, the 1,100-ft long Crown Street block used a SEA Street-inspired 
design: its naturalized design narrowed the impervious street width from 28 feet to 21 
feet (certain one-way sections of the road were narrowed to 10 feet) and incorporated 
roadside swales with structurally supported grass to collect and treat stormwater 
through infiltration. Construction was completed in early 2005 at a cost of $707,000 
(approx. $643/foot of block). A conventional curb and gutter design would have cost 
approximately $364,000; however, because Crown Street was the first of its kind in 
the city, an estimated $311,000 was spent on additional aesthetic design features and 
consultant fees (NRDC, 2006). 

Also in Vancouver, the acclaimed Country Lanes Program replaced traditional highly 
impervious alleys and lanes with a more permeable alternative. Asphalt lanes were 
replaced with two concrete or gravel strips surrounded by structural grass. 
Connections from the country lane to residences were constructed of permeable 
materials, including paving blocks, broken concrete sections, and structural grass or 
gravel. The initial cost of a Country Lane (2002) was approximately $71 per linear 
foot, which is four times greater than the typical alley cost of $18 per foot. The city 
estimated that the cost of a Country Lane in 2006 would decrease to $30 per linear 
foot (NRDC, 2006). 

4.5.2 Planning-Level Costs and Assumptions 
Table 4-6 summarizes the unit cost estimates that were assumed for PSA-1. These 
planning level cost estimates should only be used for reference, as costs may vary 
significantly based on the specific installation site and costs and availability of 
materials and labor. This cost estimate is prepared for the likely LID scenario applied 
only to PSA-1. 

Unit cost estimates in Table 4-7 are based on a literature review of the LID practices 
included and represent an average or most commonly occurring value. It is assumed 
that rain barrels will only be applied in the residential setting, with cisterns being 
installed for commercial and industrial land uses. A land use distinction is only made 
for capture and reuse systems; all other LID practices are assumed to be applied 
across the developing land areas in PSA-1 in the prescribed enrollments listed in 
Table 4-3. Additionally, it is assumed that green streets do not include permeable 
pavement to avoid double-counting these costs. 
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Table 4-7: Unit Cost Estimates and Enrollment for Likely LID Scenario 
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COST (estimate of UNIT COST that corresponds to literature values) 

UNIT barrel cistern sq. ft. lin. ft. sq. ft. 

Minimum $100 $1,000 $10 $71 $0.50 

Maximum $250 $1,000 $25 $1,231 $10 

APPLIED COST (estimated unit cost selected for each technique) 

Road    $510 $4.50 

Parking     $4.50 

Roof $120 $1,000 $18    

Enrollment (fraction of available area to which practice is applied) 

Road    25% 25% 

Parking     50% 

Roof 25% 25% 25%    

4.5.2.a Planning-Level Cost Methodology 

In order for the City of Durham to plan for LID implementation, the methods used to 
determine the planning-level cost estimates are described below.  The required 
volume of rain barrels (residential application) and cisterns (commercial and 
industrial application) installed in PSA-1 was estimated based on the following 
equation assuming a rainfall depth of 3.5 inches, or the total depth that is associated 
with the design storm of 2 years, 24-hours used in the PCSWMM.NET simulations: 

3
2 5.790.0

ft
galRAV ×××=   

Where: 

V = required volume of rain barrel or cistern (gallons) 
A2 = surface area of roof (square feet) 
R = rainfall (feet) 
0.90 = approximate losses to system (no units) 

The number of required rain barrels was estimated assuming a common pre-
constructed size of 55 gallons. Cisterns can be designed to store as much as 10,000 
gallons of roof runoff. A common design size is 3,000 gallons, which is the assumed 
capacity for commercial and industrial use in this study. 
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To estimate costs for green streets, the total “developing” road area in PSA-1 needed 
to be translated into linear feet in order to apply the estimated unit cost ($/lf). Road 
design standards for the City of Durham prescribe a standard road width of 26 feet; 
therefore, road areas in square feet were divided by 13 feet to establish an estimate for 
the linear feet on one side of a road (to represent a block) that would be developed as 
green street. 

Permeable pavement material costs vary significantly. For permeable pavement 
material and installation costs: asphalt varies from $0.50 to $5.00 per square foot; 
porous concrete varies from $2.00 to $6.50 per square foot; grass/gravel pavers vary 
from $1.50 to $5.75 per square foot; and interlocking concrete paving blocks vary 
from $5.00 to $10.00 per square foot.  If a mixture of pavements is assumed, the 
average cost comes to approximately $4.50 per square foot. 

Table 4-8 summarizes the costs associated with each LID technique, based on the 
assumptions for imperviousness, area enrollment, and unit cost estimates. Thus, the 
areas reported represent the assumed area enrollments for the likely LID scenario for 
PSA-1. 

. 
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Table 4-8: Cost Estimates for PSA-1 Likely LID Scenario 

LID Practice Unit Cost 

Applied Roof Area (Low 
Density Residential) (sq. 

ft.) 

Applied Roof Area 
(Commercial, Industrial) 

(sq. ft.) 

Applied Road Area/Length 
(sq. ft., lin. ft. for green 

streets) 

Applied 
Parking Area 

(sq. ft.) 
Total Applied 
Area (sq. ft.) 

Total 
Estimated 

Cost 
Permeable 
Pavement $4.50/sq. ft.     471,000 697,500 1,168,500 $5,258,000 

Rain barrels $120/55 
gal. 87,300       87,300 $375,000 

Cisterns $1,000/ 
3,000 gal.   62,000     62,000 $41,000 

Green Roofs $18/sq. ft. 87,300 62,000     149,300 $2,687,000 

Green Streets $510/lin. ft.     36,200   36,200 $18,462,000 

            TOTAL $26,823,000 
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4.5.2.b Planning-Level Cost Summary and Additional Analysis 

Green streets are certainly the most expensive LID practice, comprising over two-thirds 
of the total cost estimate (without contingencies). Additionally, the relatively high cost to 
install residential rain barrels compared to the cost of cisterns suggests that cisterns may 
be a more cost-effective measure in the residential setting. 

The cost to install permeable pavement and green roofs can be better understood by 
evaluating the “incremental cost” for each technology; that is, the per unit increase in 
installation cost compared to the cost of installing a traditional roof or pavement. This 
analysis makes sense for these two practices given the fact that regardless of whether or 
not LID is used, roads and parking lots will still be paved and buildings will still require 
roofs. 

As determined from a review of the literature, the cost to install conventional asphalt 
pavement typically averages $0.50 to $1.00 per square foot. Assuming a mixture of 
permeable pavements (porous asphalt and concrete, paving grids, and paving blocks), the 
average cost would be about $4.50 per square foot. The resulting incremental cost to 
install permeable pavement can be expected to average $3.50 per square foot, depending 
on the types and ratios of paving materials chosen. 

Available LID cost data suggests that a typical green roof costs $10 to $25 per square 
foot of roof to install. The cost analysis assumed a conservative expected value of $18 per 
square foot for extensive green roof installation in new development. The average cost of 
a conventional roof is typically between $3.00 and $9.00 per square foot for new 
construction, with an assumed average of $6.00 per square foot. The approximate 
incremental installation cost of a green roof is therefore $12.00 per square foot. 
Considering incremental installation costs, the estimated net costs to install permeable 
pavement and green roofs in PSA-1 under the likely LID scenario are summarized in 
Table 4-9. 

Table 4-9: Calculation of Incremental Installation Costs for Likely LID Scenario 

LID 
Practice 

LID Unit Cost 
(per sq. ft.) 

Conventional Unit 
Cost (per sq. ft.) 

Incremental Unit 
Cost (per sq. ft.) 

Total Applied 
Area (sq. ft.) 

Total 
Estimated 

Cost 
Incremental 

Cost 

Permeable 
Pavement $4.50  $0.50 - $1.00 $3.50  1,168,500 $5,258,000 $4,090,000 

Green 
Roofs $18.00  $3.00 - $9.00 $12.00  149,300 $2,687,000 $1,792,000 

Additionally, to develop a general idea of the cost-effectiveness of each LID technique, 
the percent imperviousness reductions that were assumed for the likely LID scenario 
were weighted against the overall cost estimate for each practice. The results, 
summarized in Table 4-10, are generalized, include many levels of uncertainty, and 
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suggest that capture and reuse systems may be the most cost-effective measure for 
reducing overall site imperviousness, and subsequently runoff, in PSA-1. 

It is also important to consider that this estimate of cost-effectiveness only represents 
these LID techniques from a financial and numerical-based imperviousness reduction 
standpoint. Consideration is not given to additional benefits offered by each technique, 
which may include aesthetic benefits, ease of installation and use, habitat benefits, direct 
runoff reduction, combined sewer overflow (CSO) control, technology life expectancy, 
energy savings, and many other factors. 

Table 4-10: Estimated Costs per Expected Percent Reduction in Imperviousness, 
Likely LID Scenario 

LID Practice 
Area Treated 

(sq. ft.) 
Assumed % Impervious 

Reduction Cost 
Cost per Percent Reduction in 

Imperviousness 
Permeable 
Pavement 1,168,500 55% $5,259,000  $96,000  

Rain barrels 87,300 10% $375,000  $38,000  

Cisterns 62,000 10% $41,000  $4,000  

Green Roofs 149,300 35% $2,688,000  $77,000  

Green Streets 471,000 22% $18,479,000  $840,000  
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5. LID ORDINANCE REVIEW 
Experience suggests that most private land developers will not voluntarily implement 
LID into their projects. Local land development ordinances are currently the most 
effective way of promoting LID implementation. LimnoTech identified and reviewed 
LID ordinances from other municipalities to recommend modifications of existing City of 
Durham ordinances to promote LID techniques.  

5.1 OBJECTIVE AND SCOPE 
The ordinance review addresses five questions as a way to understand how other 
communities are using their ordinances to promote LID. These five questions are: 

1. What parts of the land development ordinances are used to promote LID and 
how? 

2. Do the ordinances refer to LID in general terms or are specific practices identified 
or recommended? 

3. What incentives are used to promote LID? 

4. What land use categories are targeted for LID implementation? 

5. How is the post-construction operation and maintenance of LID practices 
addressed? 

This evaluation focused on other communities in the North Carolina Piedmont or similar 
areas:  

• Huntersville, North Carolina 

• Stafford, Chesterfield, and Fauquier Counties, Virginia 

The review of storm water ordinances and policies of these communities is presented in 
this section. In addition, storm water ordinances, policies, and guidance in the North 
Carolina Piedmont municipalities of Raleigh, Chapel Hill, Greensboro, High Point, and 
Cary were reviewed to determine how they address LID. No specific references to LID 
were identified in those resources. For comparison, LID ordinances in other communities 
were researched as well, including the following: 

• Santa Monica, California 

• Alachua and Brevard Counties, Florida 

• Salem and Topsfield, Massachusetts 
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• Cornelius and Portland, Oregon 

• Lower Makefield Township, Pennsylvania 

• Town of Warsaw, Virginia 

• Sammamish, Olympia, Tumwater, Issaquah, and Lacey, Washington 

• Pierce, Snohomish, and Island Counties, Washington 

This list should not be considered comprehensive, but is presented here to show that a 
variety of LID ordinances were reviewed for this work. The discussion below focuses on 
North Carolina communities and Stafford County, Virginia. 

5.2 ORDINANCES REVIEWED IN DETAIL 
As stated in the preceding section, two ordinances were reviewed in greater detail to 
answer the five questions outlined in Section 5.1. These were from Huntersville, North 
Carolina, and Stafford County, Virginia. The ordinances of each municipality, how they 
address the five questions, and lessons learned are discussed in the following sections. 

5.2.1 Huntersville, North Carolina 
The City of Huntersville is located in Mecklenburg County, North Carolina, 
approximately 10 miles north of Charlotte. Rapid growth and deteriorating natural 
waterways led the Huntersville Town Board to request the development of an ordinance 
to prevent further water quality degradation in their jurisdiction in October 2002. In 
February 2003, Huntersville adopted a Water Quality Ordinance that encouraged the use 
of LID practices in all development and redevelopment. In June 2007, the Post-
Construction Storm Water Ordinance replaced the Water Quality Ordinance, and it 
incorporated the LID requirements.  

The City has Subdivision and Zoning Ordinances, but they both refer entirely to the 
Huntersville Water Quality Design Manual for requirements and guidance on LID 
practices. The Design Manual indicates that all land development activities (development 
or redevelopment with greater than 5,000 sq. ft. of new impervious area) be performed in 
such a manner as to minimize the degradation of water quality conditions by complying 
with the specific performance criteria paraphrased below.  

• All storm water treatment systems must be designed to achieve average annual 
85% Total Suspended Solids (TSS) removal for the developed area of a site.  

• Areas designated as open space that are not developed do not require storm water 
treatment.  
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• All sites must employ LID practices to control and treat runoff from the first one 
inch of rainfall.  

• A combination of LID 
and conventional BMPs 
is allowed in the form of 
a treatment train design 
provided the conventional 
BMPs meet the design 
threshold and the 
treatment train meets a 
minimum pollutant 
removal efficiency of 
85% for total suspended 
solids and 70% for total 
phosphorus. 

• LID practices or a 
combination of LID and 
conventional storm water management practices are to be used to control and treat 
the increase in storm water runoff volume associated with post-construction 
conditions as compared with pre-construction (existing) conditions for the 2-year 
frequency, 24-hour duration storm event (3.12 inches) in the rural and transitional 
zones or for the 1-year frequency, 24-hour duration storm event (2.58 inches) 
everywhere else.  

• Where any storm water BMP employs the use of a temporary water quality 
storage pool as a part of its treatment system, the drawdown time shall be a 
minimum of 48 hours and a maximum of 120 hours. 

• Peak storm water runoff rates shall be controlled for all development above 12% 
imperviousness. The peak storm water runoff release rates leaving the site during 
post-construction conditions shall be equal to or less than the pre-development 
peak storm water runoff release rates for the 2-year frequency, 24-hour duration 
storm event and 10-year frequency, 24-hour duration storm event.  

• No one BMP shall receive runoff from an area greater than five acres. However, 
the total drainage area from BMPs used in series (i.e., integrated) can exceed this 
five acre maximum. 

The Design Manual also contains a description of approved BMPs for meeting each of 
the performance criteria discussed above. These BMPs include practices such as reducing 
impervious surfaces, bioretention (rain gardens), infiltration trenches and swales, 
vegetative filter strips and buffers, cisterns and rain barrels, curb and gutter elimination, 
and rooftop storage, among others. 

Lessons Learned 
 
• Involve stakeholders early and often in 

ordinance or program development 
• Provide sufficient training to educate the 

development community and internal 
employees 

• Incorporate some flexibility into LID 
requirements 

• Use enforceable maintenance plans and 
inspections for those LID practices on 
private property 

• Develop a tracking system for LID practices 
 

Don Ceccarelli 
Project Manager 

Mecklenburg County Water Quality Program 

H-956



Ellerbe Creek Watershed Management Implementation Plan Subtask 4.5 
Better Site Design: A Review of Low Impact Development  
Practices and Recommendations for Implementation   October 29, 2009 

 

LimnoTech  Page 48 
 

5.2.2 Stafford County, Virginia 
Stafford County is located in northern Virginia, approximately 45 miles southwest of 
Washington, D.C. The County covers 277 square miles, and according to 2006 census 
estimates, has a population of approximately 120,000. The county is experiencing rapid 
residential and commercial growth as an outer Washington, D.C. suburb. The nearby 
Rappahannock River, which is a major tributary of Chesapeake Bay, is listed as impaired 
by EPA due to bacteria and has elevated levels of nutrients and sediment associated with 
urban runoff. 

In 2003, Stafford County updated its Stormwater Management Ordinance to include LID 
as an option for complying with the water quality, stream channel erosion, and flooding 
criteria of its previous County Stormwater Ordinance. The County also refined some of 
its requirements in its zoning and subdivision ordinances to provide mechanisms and 
incentives for developers to implement LID practices. After getting very few LID 
projects the first year, the County made a refinement to the Stormwater Management 
Ordinance in 2004 to require the use of LID on new development projects to the 
“maximum extent practicable.” Since then, the County has approved a number of concept 
and design plans that use LID for stormwater management. 

The Stormwater Management Ordinance (Sec. 21.5-2e) specifically sets the following 
requirements for low impact development projects: 

• The use of LID site planning and integrated management practices shall be 
encouraged to control stormwater runoff at the source and more closely 
approximate predevelopment runoff conditions. 

• LID stormwater management design plans shall satisfy the water quality, stream 
channel erosion, and flooding performance criteria set out in Secs. 21.5-2b, c, and 
d. 

• LID stormwater management design plans shall not conflict with existing state or 
Stafford County laws, ordinances, or regulations. 

• Storm drainage easements shall be recorded to identify the locations of integrated 
management practices on lots or parcels. The property owner shall not remove or 
structurally alter integrated management practices without prior written approval 
from the program administrator. 

• Stormwater runoff from parking lots shall use stormwater management infiltration 
facilities and/or stormwater management filtering systems. These shall be placed 
within or near the parking lot islands. 
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The Stormwater Management Ordinance also stipulates that the LID Design Strategies 
and LID Hydrologic Design Manuals prepared by Prince George’s County, Maryland for 
the U.S. EPA be referenced as the 
design criteria, hydrologic 
analysis, and computational 
procedures in prepared LID 
stormwater management design 
plans. 

Within the Zoning and 
Subdivision Ordinances, there are 
several provisions that facilitate 
LID approaches, including 
residential clustering and open 
space requirements. Other 
incentives are also spelled out in 
these ordinances, including: 

• Subdivisions that provide 
“engineered vegetated 
swales” may waive curb 
and gutter requirements 
with lots larger than 
10,000 square feet (Sec. 
22-221(4)) 

• Landscaping in integrated 
management practices may count towards landscaping requirements in the County 
Zoning Ordinance 

5.3 ORDINANCE REVIEW QUESTIONS 
The five questions presented at the beginning of this section are directly addressed below, 
for Huntersville, North Carolina, and Stafford County, Virginia. 

5.3.1 Ordinance Sections Promoting LID 
What parts of the land development ordinances are used to promote LID and how? 

• Huntersville, North Carolina: Section 8.17.12 of the Post-Construction 
Stormwater Ordinance (2007) outlines specific performance criteria that must be 
met for stormwater storage, treatment, and conveyance for all new development 
and redevelopment. The accompanying Water Quality Design Manual (Section 6) 
recommends specific BMPs for meeting each criterion and provides guidelines for 
design, installation, and maintenance, as well as LID site planning. Section 
8.17.13 states, “The Performance Criteria shall be achieved using LID site 

Lessons Learned 
 
• Developers are reluctant to propose LID 

concept and design plans fearing longer 
review times and concerns about 
uncertainties with construction and long term 
function and maintenance  

• Development projects should employ LID 
techniques as the first stage of site planning 

• Fewer issues to deal with on commercial 
sites with LID as opposed to residential sites 
as maintenance responsibility is better 
defined 

• Most contractors and inspection staff are 
unfamiliar with the installation of LID 
practices. Additional training and outreach is 
needed. 

• LID practices require engineer oversight 
during installation and precise grading to 
function as designed.  

 
Steven Hubble 

Environmental Programs Coordinator 
Department of Code Administration 
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planning and techniques or a combination of LID and conventional storm water 
management practices.” 

• Stafford County, Virginia: Revisions to the Stormwater Management Ordinance 
(2004) require the use of LID on new development to the “maximum extent 
practicable.” Section 21.5-2 provides specific technical criteria for stormwater 
management, with section 21.5-2e focused specifically on LID. The LID section 
also refers back to sections 21.5-2b-d for performance criteria. The County’s 
Subdivision (Chapter 22) and Zoning (Chapter 28) Ordinances were amended 
specifically to remove blockades that may inhibit the use of LID. The specific 
sections include 22-152, 22-221, 28-59, 28-86, and 28-256. Additionally, section 
21.5-1g specifies four reference manuals to be used for LID design guidance, 
including the Stafford County Stormwater Management Design Manual (April 
2008). 

5.3.2 Identification of Specific LID Practices 
Do the ordinances refer to LID in general terms or are specific practices identified or 
recommended? 

• Huntersville, North Carolina: The Huntersville Water Quality Design Manual 
(Section 6) accompanies the Post-Construction Stormwater Ordinance and 
recommends specific BMPs to achieve the stormwater performance criteria 
outlined in the ordinance. The ordinance itself does not name specific LID 
practices. 

• Stafford County, Virginia: Section 22-221(4) states “Low-impact development 
sites shall provide engineered vegetated swales in lieu of curb and gutters along 
streets for stormwater conveyance and treatment in accordance with the 
provisions of chapter 21.5 of this Code”, and also mentions bioretention and filter 
strips. Overall, the ordinances generally do not focus on recommending specific 
technologies but rather promoting LID as a whole. 

5.3.3 LID Incentives 
What incentives are used to promote LID? 

• Huntersville, North Carolina: Ordinance section 8.17.18 states that required 
setbacks, side yards and rear yards in the Rural and Transitional Zoning Districts 
may be reduced up to 25%. Sidewalks on one side of the street may be waived in 
the Rural Zoning District. The number of planted trees may be reduced in buffer 
yards by 10%, and 50% of the required trees may be 1.5 inches in caliper, and all 
shrubs may be 24 inches high. Water quality BMPs may encroach into a required 
buffer yard as long as the encroachment does not disturb existing vegetation (with 
additional requirements, refer to ordinance). 
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• Stafford County, Virginia: Section 22-221(1-4) states that LID sites will not 
require curb-and-gutter systems, for which vegetated swales may be substituted. 
Section 28-86e allows the planting areas in “Bioretention facilities, filter strips, 
swales and other practices that treat stormwater runoff” to count toward parking 
lot landscaping requirements. Section 28-256 does not require LID surfaces for 
“Interior travel lanes, driveways and parking bays” to meet VDOT standards 
provided that they meet the requirements of section 21.5-2 of the Code. Section 
21.5-3 states that LID could negate the need for stormwater drainage as long as it 
meets the requirements of section 21.5-2. If an applicant can demonstrate 
compliance with section 21.5-2, a stormwater management design plan may be 
waived (Section 21.5-4b(4)). 

5.3.4 Land Use Categories Targeted for LID 
What land use categories are targeted for LID implementation? 

• Huntersville, North Carolina: No specific land use categories are targeted. The 
ordinance applies to all new development and redevelopment (with some 
exceptions, see section 8.17.3). 

• Stafford County, Virginia: LID is required for all new development projects. No 
specific land uses are noted. Section 21.5-7 describes the exceptions to the LID 
requirements. 

5.3.5 Post-Construction Operation and Maintenance of LID 
How is the post-construction operation and maintenance of LID practices addressed? 

• Huntersville, North Carolina: Section 8.17.21 of the Post-Construction 
Stormwater Ordinance outlines specific operation & maintenance requirements. 
Section 8.17.23 outlines requirements for annual (minimum) BMP inspection. 

• Stafford County, Virginia: Section 21.5-5 of the Stormwater Management 
Ordinance provides requirements for inspection and maintenance, although 
generalized for all stormwater management practices, not LID specifically. 

In summary, both communities examined have adopted LID into their land development 
codes and ordinances. While the use of LID or LID-related practices can be mandatory as 
opposed to optional, the City of Huntersville and the County of Stafford have elected to 
use a more incentive-based approach. 

5.4 LID ORDINANCE RECOMMENDATIONS FOR DURHAM 
The City of Durham Stormwater ordinance, the Durham County Ordinance, and the 
Durham City-County Unified Development Ordinance (UDO) were reviewed to help 
develop recommendations to promote LID through these ordinances. Although the UDO 
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does not mention LID by name, some elements of the low impact development 
philosophy are evident, such as open space protection, tree protection, and clustered 
development. Specific articles and sections related to LID concepts or impediments are 
described below. 

• Article 7 – Design Standards: Open space requirements are described in Section 
7.2. With limited exceptions, open space is required in all districts in accordance 
with Article 6, District Intensity Standards. The UDO recognizes that open space 
adds to the visual character and uniqueness of each development and allows for 
recreational and aesthetic enjoyment by the residents.  

• Article 8 – Environmental Protection: This article establishes standards for the 
protection of Durham County's natural resources through prudent stewardship of 
the land and good business. Several cited purposes of natural resource protection 
are identified as congruent with LID principles, including preserving the natural 
capacity of water bodies and floodplains, retaining open spaces, and minimizing 
impacts by controlling development location, intensity, patterns and design. The 
first section in this article (Sec. 8.3) seeks to preserve and maintain undisturbed 
tree cover and provides for replacement tree cover on certain development sites. 
Later sections place limits on development in environmentally sensitive areas, 
such as flood plains (Sec. 8.4), stream buffers (Sec. 8.5), water supply reservoir 
areas (Sec. 8.6), land near water supply rivers and reservoirs covered by the 
Watershed Protection Overlay (Sec. 8.7), steep slope areas (Sec. 8.8), and wetland 
areas (Sec. 8.9). Within the Watershed Protection Overlay, the article seeks to 
establish and maintain low intensity land use patterns through lot size 
requirements, impervious surface limits, and some stormwater control 
requirements. 

• Article 9 – Landscape and Buffering: This article calls for the preservation of 
existing vegetation and for the installation and maintenance of new vegetation and 
other landscape architectural features. The standards in this article apply to all 
proposed development for which a site plan or a preliminary plat is required. Plant 
types, sizing, density, diversity, and placement requirements are specified in this 
article. Healthy vegetation and trees of a certain size that are retained during 
development can be credited toward landscaping requirements (Sec. 9.3). 
Maintenance of vegetation is the responsibility of the owner of any property 
where landscaping or buffering is required (Sec. 9.10). 

• Article 10 – Off-Street Parking and Loading: This article describes the parking 
requirements, including number of spaces, sizing, and orientation, for a variety of 
land uses in each of the development tiers. Requirements for surfacing are non-
specific within the code and suggest that all lots be paved in accordance with 
standards and specifications of the City Public Works Department. 

• Article 12 – Infrastructure and Public Improvements: This article covers several 
elements that could influence LID implementation, including street and sidewalk 
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layouts and design standards (Secs. 12.3 and 12.4) and stormwater management 
(Sec. 12.8). The street and sidewalk standards are generally specified based on 
locations, loading, and land use. The stormwater management section specifies 
that any land-disturbing activity undertaken may be required to provide 
stormwater management facilities or make other improvements to the existing 
drainage system to address water quantity concerns, water quality concerns, or 
both. Development plans, site plans, and preliminary plats are required to have a 
stormwater impact analysis that determines the impact of the increased 
stormwater runoff on downstream stormwater facilities and properties. 
Specifications on stormwater facility types and requirements are left to the 
individual City and County regulations. 

Based on review of the existing City of Durham and Durham County ordinances and the 
LID ordinances discussed above, several recommendations can improve the UDO for 
promoting LID, including the following: 

• Existing ordinances should be carefully reviewed to remove potential barriers to 
LID implementation, such as the use of a single paving standard. 

• City of Durham should convene a committee to review their municipal ordinance 
in detail to identify opportunities to revise sections of the ordinance to incorporate 
LID. Ordinances should explicitly refer to LID. The ordinance can define LID and 
the articles above can all be modified to explicitly refer to LID practices. Some 
examples include: 

o Incentives could be adopted to promote LID and the use of storm water 
management measures that go beyond current requirements. 

o Street and parking requirements can be modified to discourage cul-de-sacs 
and other excess pavement and to encourage bioretention curb extensions 
in areas with planned street parking.  

o Ordinances should refer to maximum parking for commercial 
development, instead of just minimum parking, and developers should be 
encouraged to “bank” (i.e. reserve rights to construct without actually 
constructing) parking spaces for future potential use to avoid paving 
parking areas that will not be used. 

• LID should be addressed early in the site planning process, during preliminary 
site plan approval if possible. 

• Allow flexibility in site design requirements to accommodate LID practices. Once 
ordinance modifications are made, the City of Durham should develop outreach 
materials promoting LID and should hold workshops for developers as a way to 
communicate how the City of Durham wants LID to be addressed in new 
development.  
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• Train staff in LID concepts, practices, and benefits. This should include planning 
department staff, as well as planning commissioners, site and construction 
inspectors, and public works personnel. 

The ordinances reviewed from other municipalities used two basic approaches for 
promoting LID: 

• Mandating LID under certain conditions, parameters, or locations (Huntersville, 
NC) 

• Encouraging LID by requiring it be considered and providing incentives for 
adopting LID options (Stafford County, VA)  

Both options have merit, and it is ultimately up to the City of Durham to decide whether 
to either mandate LID or encourage LID. No information reviewed pointed to one 
approach over the other. However, the City of Durham may be well-positioned to 
develop a program that encourages LID. The City-County UDO has a number of 
elements that are already LID-friendly (e.g., open space protection, tree preservation, 
buffer protection, etc.). Incentives could include development concessions, expedited 
permitting, and/or offsets to the City stormwater utility fee. 

The City of Durham made revisions to Chapter 70, Article X of the City Code 
(“Stormwater Performance Standards for Development”) in March 2009. The revised 
ordinance improves the City’s water quality related design standards and makes specific 
provisions for LID development, including:  

a. Encouraging the use of LID/BSD open channel flow and swales by 
defining a low density project as one that provides for the use of vegetated 
conveyances to the maximum extent practicable, limiting the piped 
stormwater flow to road crossings and driveway access, and that is less 
than 24% impervious.  All piped flow must be treated.  Previously, there 
were allowable projects that were less than 24% impervious with piped 
flow that did not have any water quality treatment. 

b. Recommending the use of  cisterns, bioretention cells, and green roofs, 
which are named in the ordinance as allowable stormwater BMP practices 
and are currently being used within the City and were used prior to the 
ordinance change.  Also, level spreaders have been required for piped 
discharges to stream buffers which encourages a multiple discharge BSD 
practice since the level spreaders get too large with large discharges.  

c. Requiring that the 1-year storm post-development peak runoff rate not 
increase by greater than 10% over the pre-development peak runoff rate. 

d. Requiring that offsite street improvement must also provide for water 
quality treatment. 
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The revisions to the City of Durham Code are incorporated as Attachment 1 to this report.  

 
An Environmental Enhancement to the UDO cross departmental and joint City-County 
steering committee provided recommendations for further revision of the City-County 
UDO in May 2009. That committee’s recommendations are incorporated into this report 
as Attachment 2. The following summarizes the proposed UDO changes slated for formal 
recommendation and action in late 2009 or early 2010: 
 

• Increase the width of wetland buffers from 25 ft to 50 ft. 
• Provide wetland buffers to wetland areas that are contiguous to stream 

buffers 
• Increase stream buffers to a minimum 100 ft from the existing 50 ft width 
• Fingerprint grading for certain residential sites to encourage retaining 

more existing trees and minimizing disturbance of existing soils and land 
cover 

• Enhance land disturbance buffer width 
• Allow for smaller trees to count proportionally for tree coverage to 

encourage retaining more existing trees and minimize disturbance of 
existing soils and land cover. 

• Increase flexibility on tree protection areas to encourage retaining more 
existing trees and minimizing disturbance of existing soils and land cover. 

• Provide increased protection of specimen trees to encourage retaining 
more existing trees and minimizing disturbance of existing soils and land 
cover. 

• Modify uses in tree coverage areas so that uses not compatible with tree 
planting are not allowed. 

• Extend tree coverage requirements to urban and rural tiers.  A lesser 
standard would be used for the urban tier. 
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ATTACHMENT 1 

Amendments to Charter 70, Article X of the Durham City Code 

H-970



  Attachment #34 Ordinance Revised 3/13/09      

 
 

 
AN ORDINANCE THAT REPEALS EXISTING CHAPTER 70, ARTICLE X, OF THE 

DURHAM CITY CODE (“STORMWATER PERFORMANCE STANDARDS FOR NEW 

DEVELOPMENT”), ITS INTERNAL DIVISIONS AND SECTIONS 70-736 THROUGH 

70-740 AND REPLACES IT WITH A NEW ARTICLE X ENTITLED “STORMWATER 

PERFORMANCE STANDARDS FOR DEVELOPMENT” CONTAINING NEW 

SECTIONS 70-736 THROUGH 70-741 

 

 

WHEREAS the City Council of the City of Durham finds that: 

 

The health, safety and general welfare and convenience of the public will be furthered through: 

1) Protecting receiving waters impacted by stormwater runoff discharged from 

development within the City of Durham 

2) Complying with the City of Durham’s municipal stormwater National Pollutant 

Discharge Elimination System permit, issued under the authority of Section 402(p) 

of the Clean Water Act and implementing regulations at 40 CFR Part 122.26. 

3) Complying with Article 4A 113A-71 and 113A-72 of North Carolina General 

Statutes. 

4) Controlling pollutant loads in stormwater runoff from development projects by 

establishing performance standards for total suspended solids and nitrogen, by 

protecting buffers and by managing peak flows that cause or contribute to stream 

erosion. 

 

 

NOW, THEREFORE, BE IT ORDAINED, by the City Council of the City of Durham that: 

 

Section 1.   Article X of Chapter 70 of the Durham City Code is retitled “Article X. Stormwater 

Performance Standards for Development.” 

 

Section 2.  Existing Divisions 1 and 2 including the titles of such divisions are eliminated.  

Sections 70-720 through 70-735 shall precede the new sections adopted in this Ordinance, and 

Sections 70-742 through 70-749 shall be placed at the end of the new sections adopted in this 

Ordinance, and both shall be designated as “Reserved.”  

 

Section 3.  Existing Sections 70-736 through 70-740 are repealed and replaced with the 

following new sections:  
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Sec. 70-736.  Purpose, definitions, and applicability. 

 

(a) Purpose.  The purpose of Article  X is to further the health, safety and general welfare 

and convenience of the public through: 

(1)  Protecting receiving waters in the Neuse River Basin and Cape Fear River Basin 

impacted by stormwater runoff discharged from development within the City of 

Durham 

(2)  Complying with the City of Durham’s municipal stormwater National Pollutant 

Discharge Elimination System permit, issued under the authority of Section 

402(p) of the Clean Water Act and implementing regulations at 40 CFR Part 

122.26. 

(3)  Complying with Article 4A 113A-71 and 113A-72 of North Carolina General 

Statutes. 

(4)  Continuing the City’s compliance with Neuse River Basin nutrient sensitive 

waters management strategy, 15A NCAC 02B.0235 et seq. 

(5)  Controlling pollutant loads in stormwater runoff from development by 

establishing performance standards for total suspended solids and nitrogen, by 

protecting buffers, and by managing peak flows that cause or contribute to stream 

erosion. 

(6) Reducing the impact on downstream properties of peak runoff from land 

disturbing activities. 

 

 (b) Definitions. For the purposes of this Article, the terms and phrases below shall be 

defined as follows. 

Best management practice or BMP means stormwater and runoff pollution control devices 

or practices designed to reduce the amount of flow, pollutants, or nutrients contained in 

discharges to the stormwater conveyance system and receiving waters, which meet standards set 

by the City of Durham Engineering and Stormwater Division. 

Cape Fear River Basin means land that drains to the Cape Fear River as determined by the 

Durham Planning Department and as shown on a map that shall be maintained by the Durham 

Planning Department. 

Common Plan of Development means construction or land disturbance in which stages, 

phases, or individual activities are coordinated.  It may be identified through indicia such as 

signs, notices, advertising, loan applications, drawing, plats, blueprints, marketing plans or sales 

pitch, contracts, permit applications, zoning request, or computer design; or physical 

demarcation including but not limited to boundary signs, lot stakes, or surveyor markings 

indicating that construction activities may occur on a specific plot.  It can include one or more 

owners and/or operators. 

Development means any land disturbance that requires site plan or subdivision approval or 

similar approvals from the Durham City-County Planning Department.  Development shall not 

include agriculture, mining or forestry activities. 

Director of Public Works means the Director of the Public Works Department or designee. 

Effective Date for Nitrogen Control, or Effective Date means March 9, 2001 for land in the 

Neuse River Basin, and March 17, 2009 for land in the Cape Fear Basin. 
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Land Disturbance means a change in the topography of land, and includes but is not limited 

to grubbing, stump removal, removal of topsoil, coarse or fine grading, and disturbance to the 

subgrade. 

Low Density Project means development that has less than 24% impervious area and 

provides for the use of vegetated conveyances to the maximum extent practicable.  Piped 

stormwater flow in Low Density Projects is limited to road crossings and driveway access.    

Neuse River Basin means land that drains to the Neuse River as determined by the Durham 

Planning Department and as shown on a map that shall be maintained by the Durham Planning 

Department.   

 

 

(c)  Applicability, Implementation, and Coordination with other ordinances.. 

(1)  The requirements of Section 70-737 (Pollutant and Nutrient Control Requirements) 

shall apply to all development in which an application for subdivision or site plan approval, 

or similar plan approval, is made to the Durham City-County Planning Department on or 

after the respective Effective Dates for Nitrogen Control in the Neuse River and Cape Fear 

River Basins where the development consists of: ; or are   

a.  single-family detached, duplex, park, or recreational development that will result 

in land disturbance of greater than one acre; or 

b.  other residential (including multifamily and townhomes), office, industrial, 

institutional, and commercial development that will result in land disturbance of greater 

than one-half acre; or 

c.  projects that are part of a common plan of development that cumulatively exceed 

the above thresholds. 

(2)  Compliance with this Article shall be demonstrated upon submittal of an 

application after the Effective Date for subdivision, site plan, or similar plan approval, and, 

in addition, with respect to Section 70-738, upon applications for building permits or other 

permits necessary for land disturbance regulated under such section.    

(3)  Where these requirements conflict with or differ from other regulatory requirements 

including, but not limited to, the Unified Development Ordinance for the City of Durham, 

the stricter of the requirements shall control. 

(4)  Development plans proposed for rezonings in the City of Durham shall include, at a 

minimum, conceptual information ensuring compliance with these Stormwater Performance 

Standards. 

 

Sec. 70-737.  Pollutant and Nutrient control requirements. 

 

(a) Suspended Solids Control Requirement Where Impervious Area is Less than 24%.   

(1) Development described in Sec. 70-736(c)(1) that is less than 24% impervious and 

does not qualify as Low Density, including projects that discharge to existing stormwater 

systems, shall provide treatment of all stormwater runoff from impervious surfaces 

conveyed in non-vegetated conveyances with such treatment designed to treat runoff from 

the first 1-inch of rainfall to remove eighty-five percent (85%) Total Suspended Solids.  

Non-vegetated conveyances do not include piping to achieve road or driveway crossings. 

(2) For impervious areas that cannot be reasonably treated such as non-NCDOT offsite 

transportation improvements or small areas at the edge of the site, overtreatment of onsite 
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areas and/or treatment of runon from offsite right-of-way areas can be provided for 85% 

Total Suspended Solid removal for an equivalent impervious area, in accordance with 

guidelines approved by the Director of Public Works. 

  

(b) Suspended Solids Control Requirement Where Impervious Area is 24 to 37%.   

Development described in Sec. 70-736(c)(1) that is between 24% and 37% impervious shall 

provide treatment of all stormwater runoff from impervious surfaces from the first 1-inch of 

rainfall to remove eighty-five percent (85%) Total Suspended Solids.  Impervious areas for 

which treatment cannot be reasonably provided as described in (a)(2) above may treat an 

equivalent area as therein described. 

. 

 

(c)  Nitrogen Control Requirement - Compliance with the State of North Carolina and City 

of Durham standards.  Development described in Sec. 70-736(c)(1) with the Neuse and Cape 

Fear River Basins that is greater than 24% impervious must achieve a nitrogen export limit as 

defined in State regulation 15A NCAC 02B.0235(4)(a)(i).    

 

Commentary:  Note that there is no provision in the State regulation for offset payments 

in the Cape Fear River Basin and therefore none will be accepted.  For projects greater 

than 37% impervious, projects are required to meet nitrogen control requirements that 

are more stringent, and that will implicitly control suspended solids as a by-product of 

nitrogen control; project applicants do not need to provide calculations for suspended 

solids removal. 

 

 (1) Neuse Offset Payment.  Development within the Neuse River Basin shall have the 

option of partially offsetting nitrogen loads as allowed by State regulation (currently 15A 

NCAC 02B.0235), with payment of a nutrient offset payment calculated under State 

requirements (currently 15A NCAC 02B.0240).  Nutrient offset payments cannot be used in 

combination with non-contiguous land bank parcels within the Neuse Basin. 

 

(2) Land Bank Donor Option.  Development within the Neuse and Cape Fear Basin 

shall have the option of the inclusion of non-contiguous Land Bank “donor” parcels on the 

site plan for the purpose of reducing nitrogen load.  Nitrogen loading can be reduced by the 

addition of one or more parcels (“donor parcels”) that are not contiguous to the developing 

parcels (“receiving parcels”) which can be utilized in the reduction of nitrogen loading 

subject to the following provisions: 

 a. Meet minimum onsite treatment requirements for nitrogen reduction.   The 

percent of onsite required nitrogen reduction from the post development loading shall be met 

in accordance with Table 1 below:    
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Table 1 

 

  

Receiving Parcel Post 

Construction Impervious 

and/or Nitrogen Loading 

Minimum Percent of 

Nitrogen Loading 

Reduction Required 

Onsite. * 
(Reduction is from Post 

Construction Nitrogen Loading)  

Notes 

1.  Produces ≥ 4.68 lbs/ac/yr    

unit nitrogen loading 

 

 

30% onsite  See Exceptions 1., 2., and 3. 

Below. 

2.  Produces  < 4.68 lbs/ac/yr 

unit nitrogen loading 

100% onsite Commentary:  A 30% reduction to 

4.68 lbs/ac/yr is 3.6 lbs/ac/yr, the 

required unit nitrogen loading.  All 

reduction of Nitrogen loading must 

be done through onsite methods. 
 

Exceptions: 

Receiving Parcel Post 

Construction Impervious 

and/or Nitrogen Loading 

Minimum Percent of 

Nitrogen Loading 

Reduction Required 

Onsite. * 
(Reduction is from Post 

Construction Nitrogen Loading) 

Notes 

1.  ≥ 90% Impervious 

And 

Project is located in the 

Compact Neighborhood, 

Downtown or Suburban 

Transit development tier 

found in the latest version of 

the Durham Comprehensive 

Plan. 

0% onsite   
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2.  Produces > 4.68 lbs/ac/yr 

unit nitrogen loading 

And 

Is >70% impervious and 

 < 90% impervious 

And 

Project is located in the 

Compact Neighborhood, 

Downtown or Suburban 

Transit development tier 

found in the latest version of 

the Durham Comprehensive 

Plan. 

15% onsite   

 

  

3.  Projects using the 

Alternative Nitrogen Control  

Projects using the 

Alternative Nitrogen 

Control must provide 

onsite treatment in 

accordance with 70-

737(d)(3) and (4)  

 

* Minimum onsite treatment requirements do not necessarily address all required 

reduction requirements.  See Section 70-737 (c). 

 

 b.  Location of parcel. Both parcels must be in the same River Basin and the Land 

Bank “donor parcel” shall be located in the same water supply watershed overlay or a more 

protected water supply overlay as the receiving parcel.   

Commentary: For example, A zone can donate to A or B zone or non water supply 

areas, B zone can donate to B zone or non water supply and non water supply can donate 

only to non water supply. 

 c.  Protection of Donor Parcel(s). The portion of the Land Bank donor parcel 

which is restricted from development shall remain in a vegetated or natural state.  It shall be 

protected from all future development through the use of a permanent conservation 

easement approved by the City of Durham in favor of either the City of Durham or Durham 

County or a land trust or similar conservation-oriented non-profit organization with the legal 

authority to accept such easements.  The organization shall be bona fide and in perpetual 

existence and the conveyance instruments shall contain an appropriate provision for the 

retransfer to the City of Durham or Durham County in the event the organization becomes 

unable to carry out its functions.  If the entity accepting the easement is not the City of 

Durham or Durham County, then a third party right of enforcement favoring the City or 

County, as appropriate, shall be included in the easement. 

 d. Calculations. The nitrogen load reduction calculations shall be reviewed and 

approved by the Director of Public Works as part of the Site Plan Review process. 
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 e. Approval. The Land Bank donor parcel including its size and number must be 

approved and accepted by the Director of Public Works and, if appropriate, Durham County. 

The parcel must be within areas identified by the City of Durham as beneficial to water 

quality and shall not be currently in use to provide for nutrient reduction.  Thereafter it may 

not be used for any future development calculations. (No double counting) 

 f. Legal description. The Land Bank donor parcel shall have a legal description 

that meets the requirements of the guidelines established by the Director or Public Works. 

 g. Excluded lands. A Land Bank donor parcel may only donate land that is outside 

a designated Floodway, non-encroachment area or 50 foot stream buffer. 

 h. Additional credits. Property located outside of a 100 ft stream buffer may be 

used as a donor parcel at a rate of 120% of the property area used for the nitrogen reduction 

calculations. 

 

(3)  Nutrient Banks.  Projects that meet minimum onsite treatment requirements in 

Table 1 above may also use approved Nutrient Banks to reduce nitrogen load in accordance 

with City policy as approved by the Director of Public Works and any applicable state 

requirements.  

 

(4)  Inclusion of Streets.  Loading calculations shall include increases in nitrogen load 

from increases in impervious surfaces associated with any required offsite improvements to 

City streets.   

 

 (d) Alternate nitrogen control standard for development with preexisting impervious area in 

the Neuse and Cape Fear River Basins 

 

 (1) This option is available for other residential, office, industrial, institutional, or 

commercial development described in Sec. 70-736(c)(1) that contains at least 60% 

impervious area which preexisted the respective Effective Date for Nitrogen Control in each 

basin. Such development shall be deemed to meet nitrogen control requirements if nitrogen 

load is reduced by 40-percent from the nitrogen load that existed on the Effective Date.   

On-site treatment must be utilized for increases in impervious area over the area that existed 

on the Effective Date.  Treatment for the preexisting impervious area may be provided 

through a combination of on-site treatment and Land Bank and Nutrient Banks options as 

further described in paragraphs (3) and (4) below.  Impervious surface shall be considered as 

preexisting if such area was constructed in accordance with a site plan or similar plan 

approved on or before the Effective Date  and was not subsequently removed, or if aerial 

photography from the Effective Date or years preceding the Effective Date  or other 

documentation deemed acceptable by the Director of Public Works shows such impervious 

area. 

(2) Sites that have a valid demolition site plan may count in their impervious area 

impervious surfaces that existed on the Effective Date but were removed since that time if 

the demolition site plan has not expired as of the time of application. 

(3) Development qualifying under (1) and (2) above with a preexisting impervious area 

of 90% or more may use options for noncontiguous land bank donor parcels or Nutrient 

Banks described in Section 70-737(c) to meet all or a portion of the nitrogen reduction 

requirement for their preexisting impervious area. 
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(4) Development qualifying under (1) and (2) above with a preexisting impervious area 

of 60% to 90% must provide onsite treatment equal to the inverse proportion of the 

preexisting impervious percentage of the development.  The remaining treatment may be 

achieved through options for noncontiguous land bank donor parcels or Nutrient Banks 

described in Section 70-737(c).  (Example:  Development with 80% preexisting impervious 

area and no increase in impervious area from Effective Date must provide nitrogen 

reduction of 20% of the preexisting load on site, and may use Section 70-737(c) options for 

remainder of treatment.)   

 

(e) Exemption for Low Density Projects.  Low Density Projects are exempt from the 

requirements of Sec 70-737(a) through (e) above.    However, requirements under the City of 

Durham UDO still apply. 

 

(f) Procedures.  Pollutant loading calculations shall be made using procedures approved by 

the Director of Public Works.  Approved methodologies for calculating pollutant loading may be 

obtained from the Public Works Department. 

 

(g) Time of submission.  The applicant shall submit pollutant loading calculations for the 

pre- and post-development conditions and demonstrate compliance with this section prior to the 

approval of a subdivision or site plan of any type, as part of plan submission. 

 

(h) Approved BMPs. The BMPs that may be used to reduce pollutants in stormwater runoff 

include, but are not limited to, the following:  wet detention ponds, constructed wetlands, open 

channel practices (water quality swales), riparian buffers, vegetated filter strips with level 

spreader, bioretention cells, cisterns, and sand filters.  The BMP pollutant removal calculations 

shall be as approved by the Director of Public Works. 

 

Sec. 70-738.  Peak runoff control requirements. 

(a)  Purpose.  Properties and waterways downstream from development may be adversely 

impacted from increases in volume, velocity; and peak flow rates caused by such development. 

Any project may be required to provide BMPs or make other improvements to the existing 

drainage system to address water quantity concerns, water quality concerns, or both if the 

proposed development will increase potential flood damages to existing properties or 

significantly increase pollutant levels in downstream receiving waters.  In particular,  

(1)  One Year Storm.  Development that falls within the applicability requirements of Sec 

70-736(c)(1) above may not increase the post-development peak runoff rate from the one-

year storm over the pre-development peak runoff rate by more than ten percent. If the post-

development peak runoff rate does increase by more than ten percent, stormwater 

management facilities shall be provided such that there is no net increase. 

(2)  Two and Ten Year Storms.  Land disturbance that increases the peak runoff rate from 

either the 2-year or the 10-year storm may be required to install BMPs to address the impact, 

as determined in accordance with standards of the City’s Engineering and Stormwater 

Division.   

   

 (b) Calculations.   The peak flow calculations shall be made using procedures in the City of 

Durham Reference Guide for Development. 
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(c)  Time of submission; stormwater impact analysis.  The applicant shall submit peak flow 

calculations for the pre- and post-development conditions as part of plan submission and 

application for a subdivision or site plan of any type or application for a building permit for any 

structure other than a single family residence or an allowed accessory building for such 

residence.  Site plans or other similar plans for increases in impervious area of less than 200 

square feet, calculated cumulatively from the Effective Date, are excluded from this requirement.  

Where such calculations show an increase in peak runoff rate from the 2 or 10 year storm a 

stormwater impact analysis for downstream properties and structures that complies with 

standards of the Engineering and Stormwater Services Division shall also be submitted and 

approved prior to plan approval.   

 

Sec. 70-739.  BMP Design. 

Structural BMPs that fall under the jurisdiction of North Carolina Department of 

Environmental Resources Division of Land Resources shall be designed in accordance with 

North Carolina Dam Safety Laws which shall include NCGS 143-215.23-37, the latest version 

and all associated administrative code.  Structural BMPs that are exempted from the North 

Carolina Dam Safety Laws and all other proposed structural BMPs shall be designed in 

accordance with the City of Durham Reference Guide for Development. Existing ponds that are 

proposed to remain within the proposed site shall be brought into compliance with all applicable 

City of Durham Reference Guide for Development and the North Carolina Dam Safety Laws. 

These existing ponds shall be considered structural BMPs. 

 

Sec. 70-740.  BMP Maintenance. 

All structural BMPs shall be maintained in compliance with City of Durham maintenance 

protocols, policies, procedures, and requirements as outlined in the latest version of the City of 

Durham's "Owner's Maintenance Guide for Stormwater BMPs Constructed in the City of 

Durham.” 

 

 

Sec. 70-741.  Buffer Requirements. 

       (a)   Buffer.  Subdivision and site plans of all types shall show 50-foot wide riparian buffers 

directly adjacent to surface waters (perennial and intermittent streams, lakes, ponds and 

estuaries) in the Neuse River Basin. For the purpose of this section, a surface water shall be 

present if the feature is shown on either the most recent United States Geological Survey 7 1/2 

minute quadrangle topographic maps or the most recent United States Department of Agriculture 

Soil Survey of Durham County, North Carolina.   

        (b)   Calculation next to streams.  For intermittent and perennial streams, the buffer shall 

begin at the most landward limit of the top of bank and extend landward on all sides of the 

surface water, measured horizontally on a line perpendicular to the surface water.   

        (c)   Calculation next to other waters.  For ponds, lakes, and estuaries, the buffer shall begin 

at the most landward limit of the normal water level and extend landward, measured horizontally 

on a line perpendicular to the surface water.   

(d)   No impact/determination.   Applicants shall demonstrate as part of site plan or plat 

submission that the development does not impact the Neuse buffer or that the North Carolina 

Division of Water Quality has approved the activity that impacts the Neuse buffer. 
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(e)  Relief.  Relief from buffer requirements in the Neuse River Basin may be allowed when 

surface waters are not present in accordance with the provisions of 15A NCAC 02B.0233(3)(a) 

as determined by the North Carolina Department of Environment and Natural Resources 

(NCDENR). The City Public Works Director, County Engineer, or designees, as appropriate, 

may allow relief from buffer requirements outside the Neuse River Basin pursuant to the 

applicable City or County standards and procedures. 

 

This Ordinance shall be effective March 17, 2009.   
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Environmental Enhancements to the UDO: 

Summary of Recommendations 

I. Introduction 

Over the past several decades, Durham and other Triangle communities have witnessed 
increasing demand for growth and development.  At the same time, citizens and 
government officials have become concerned that many of the qualities that attract people 
and businesses to the region, such as clean air, clean water, and green open spaces, are 
threatened by that growth.  In response, every few years Durham evaluates its 
development regulations related to environmental protection and takes steps to strengthen 
the provisions that protect the natural environment. 

The latest of these efforts is called the Environmental Enhancements to the Unified 
Development Ordinance (EEUDO).  The EEUDO process began in the summer of 2008 
when the Joint City-County Planning Committee (JCCPC) established a Steering 
Committee to investigate and report on ways that the Unified Development Ordinance 
(UDO) could be improved in regards to environmental protection.  The Steering 
Committee and its supporting staff were directed to focus on four core areas: 

• Sedimentation and erosion control; 
• Water quality and stream buffers; 
• Site preparation; and 
• Tree protection/preservation. 

The EEUDO Steering Committee met for the first time in November 2008, and has met 
on a monthly basis since then.  Each month one of four environmental topics, determined 
by the JCCPC, was addressed: sedimentation and erosion control, water quality and 
stream buffers, site preparation, and tree protection/preservation.  Staff presented 
background material and policy options to the Steering Committee in the form of a policy 
paper for their review and input.   

This report serves as the culmination of the EEUDO Steering Committee’s work to date. 
Of the 30 policy options within the four topic areas that the JCCPC asked the Steering 
Committee to address, positive recommendations were made on 24 of them. The 
Committee has expressed interest in meeting again to review staff recommendations on 
UDO language to implement the Committee’s recommendations at the appropriate time. 

A special thank you goes out to the members of the EEUDO Steering Committee who 
have given their extremely valuable time and effort to this endeavor.  In addition, many 
thanks are given to the staff for both the City and County who dedicated their time to this 
project. 
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II. Sedimentation and Erosion Control 

A. Background 

The purpose of the Sedimentation and Erosion Control section of the UDO 
(Section 12.10) is to regulate private, non-exempt land disturbing activities in 
order to limit accelerated erosion and sedimentation.  The goal of the proposed 
program enhancements is to improve the limitation of accelerated erosion that 
occurs due to land disturbing activities.   

Staff identified for the Steering Committee six issues regarding sedimentation and 
erosion control to be addressed through the EEUDO process, including policy 
options.  The issues and policy options recommended by the Steering Committee 
are outlined below. 

B. Proposed Policies 

1. Lower the threshold for the size of land disturbance that requires an 
erosion control plan. 
Currently, the UDO requires that all projects with disturbed areas greater 
than one acre (43,560 square feet) submit an erosion control plan for 
approval.  Many non-residential projects that have disturbed areas between 
20,000 square feet and one acre require more detailed erosion control 
planning than the common stand alone residential lots. 

Steering Committee.  The Steering Committee recommends UDO 
amendments to require an Erosion Control Plan for all land disturbance 
activities over 20,000 square feet in size, and that the Plan be submitted 
and stamped by a certified professional engineer. 

Concerns.  The Steering Committee is concerned about the availability of 
staffing adequate for administration and enforcement, and potentially 
unreasonable cost for individual homeowners. 

2. Require skimmers in sediment traps or basins. 

Skimmers in sediment traps and basins are effective in that they drain the 
water stored in a trap or basin from the surface level down.  Stormwater at 
the surface of these traps or basins contains the least amount of sediment 
due to sediment fallout. 

Steering Committee.  The Steering Committee recommends that the 
UDO be amended to require skimmers in traps and basins. 

3. Decrease the incentive for the use of skimmers. 
Presently, temporary sediment traps or basins that do not use skimmers 
must be designed to handle 3,600 cubic feet of storage volume per 
disturbed acre.  The UDO provides an incentive for using skimmers: if a 
skimmer is used, the design volume of a temporary trap or basin can be 
reduced up to 50 percent.  However, if skimmers are to be required, then 
no incentive is necessary. 
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Steering Committee.  The Steering Committee notes that if skimmers are 
required in all traps and basins, then no incentive is required and, 
therefore, the 50% volume credit should no longer be allowed.  However, 
due to site constraints and smaller lot sizes in urban areas, the minimum 
basin size should be 1,800 cubic feet in the Downtown, Compact 
Neighborhood, and Urban Tiers; and 3,600 cubic feet in the Suburban and 
Rural Tiers. 

4. Decrease the size of drainage areas for a skimmer sediment trap. 
In accordance with the Erosion and Sediment Control Planning and 
Design Manual, the maximum drainage area for a skimmer sediment trap 
is 10 acres.  A smaller catchment area increases the amount of runoff that 
will be treated in a trap or basin and lessens reliance on silt fences. 

Steering Committee.  The Steering Committee reached no consensus on 
this policy option. 

Concerns.  The Steering Committee notes that designing sedimentation 
and erosion control devices for smaller drainage areas improves the 
sediment capture rate by basins and traps and lessens reliance on silt 
fences.  However, they may also decrease site design flexibility and 
increase maintenance costs.  Further research is necessary as to the 
efficacy of smaller drainage areas.  The Committee also notes that no 
other jurisdictions in the area do this. 

5. Increase design standards for traps and basins from 10-year to 25-
year storm. 
The UDO, in Section 12.10.7, Design and Performance Standards, 
requires that, within High Quality Waters (HQW) zones, sediment traps 
and basins must be designed to the 25-year storm standard.  The UDO 
requires that all traps and basins located outside of the HQW zones be 
designed at a minimum for the 10-year storm standard. 

Steering Committee.  The Steering Committee reached no consensus on 
this policy option. 

Concerns.  Further research is necessary about the potential 
environmental benefits and possible impacts on future development.  The 
possibility of incentives for larger basins should be considered. 

6. Tighten stabilization requirements after land disturbance. 

The UDO requires that all disturbed land surfaces left exposed shall be 
stabilized:  All slopes left exposed are required to be stabilized within 21 
calendar days; all other portions of the completed project are to be 
stabilized within 15 working days or 30 calendar days, whichever is less.  
Shorter stabilization periods should reduce erosion. 

Steering Committee.  The Steering Committee recommends that the 
UDO be amended to require the following stabilization periods: 
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• A maximum of ten calendar days on moderate slopes; 
• A maximum of seven calendar days on steep slopes; and 
• A maximum of seven calendar days on traps, basins, and diversion 

ditches. 

Concern.  Instituting the above recommendation may require a re-
evaluation and redefinition of steep and moderate slopes.  Created slopes, 
as well as natural slopes, should be included in the new definitions.  
Height differential should be considered more important than horizontal 
size of the slope when determining the minimum size of a steep or 
moderate slope.  The Steering Committee chose not to recommend 
requiring a minimum stabilization period of 14 calendar days for all other 
areas not defined above. 

III. Water Quality and Stream Buffers 

A. Background 

Almost every land development affects water quality.  Buildings, streets, 
sidewalks, parking and other construction alters the landscape: forests and pasture 
are replaced with hard surfaces.  Rainwater that previously percolated into the soil 
is now channelized causing runoff to occur at higher velocity.  Stormwater runoff 
washes pollutants into streams and reservoirs.  Fast moving streams scour their 
banks, contributing to silt and sediment in the water.  Site design features and 
stormwater management can minimize the effect of new development on streams.  
However, in addition to such measures, requiring natural buffers around streams 
is an important regulatory technique for protecting water quality. 

Durham is facing a fundamental issue related to water quality and new 
development.  The environmental protections that were implemented in the past 
few years have proven insufficient to protect water quality in streams and 
reservoirs.  Enhancing Durham’s development regulations for protection of 
streams and wetlands will not comprehensively address water quality problems in 
streams reservoirs.  However, modifications to the UDO that improves site 
design, taking into account water quality concerns, can provide a higher level of 
protection for streams and wetlands. 

B. Proposed Policies 

1. Increase the required stream buffer widths. 
The primary purpose of stream buffers is to mitigate the impacts of non-
point source pollution on streams.  Vegetated stream buffers also slow 
floodwaters, thereby helping to maintain stable stream banks and protect 
downstream property.  Stream buffers provide valuable habitat for wildlife 
and corridors for wildlife movement.  Forested streamside areas benefit 
game species such as deer, rabbit, and quail, and nongame species, such as 
migratory songbirds. 
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Steering Committee.  The Steering Committee recommends that the 
UDO be amended to require the following stream buffer widths: 

 

• 100 feet on all perennial and intermittent streams in the Suburban 
and Rural Tiers; 

• 50 feet on all perennial and intermittent streams in the Downtown 
and Compact Neighborhood Tiers; and 

• 100 feet on all perennial and intermittent streams in the Urban 
Tier, which could be reduced to 50 feet through an approval 
process based on land availability. 

The Steering Committee also recommended that the UDO use the zone 
method for all 100-foot buffers, as follows: 

• 75-foot stream bank undisturbed zone; and 
• 25-foot outer managed zone. 

The Steering Committee also recommends that the UDO not allow the 
undisturbed stream buffer to be incorporated into platted lots and to allow 
for areas affected by additional buffer width to be counted towards density 
calculations. 

Concerns.  The Steering Committee expresses concern about future 
environmental enhancements to address steep slope considerations, street 
standards, reducing setbacks by right along stream buffers, and regulating 
buffer width by soil type.  The staff has serious concerns about using soil 
type to regulate buffer width due to the lack of reliable data and 
administrative costs. 

2. Require buffers on smaller order streams. 
Smaller order streams, those that do not qualify as either perennial or 
intermittent, can drain up to 85 percent of a river basin, and are therefore 
very important in nutrient management and downstream water quality.  
However, the buffering of such streams could make development of many 
parcels problematic, if not impossible, due to the amount of land that 
would be removed from potential use.   

Steering Committee.  The Steering Committee does not support stream 
buffers for smaller order streams.  The Committee does support requiring 
buffers where there is a gap in a perennial or intermittent stream and 
requiring buffers at the ends of regulated streams. 

Concerns.  The Committee notes that regulating and enforcing buffers on 
smaller streams could be resource and time intensive, and that identifying 
lower order streams in a consistent manner is difficult. 

3. Reduce the size of wetlands that require a buffer. 
Wetlands maintain water quality by filtering pollutants, reducing flooding, 
and preventing erosion.  Properly managed wetlands also reduce flooding 
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and protect the public health, safety, and welfare.  There is also scientific 
evidence that wetlands contribute to atmospheric maintenance.  Wetlands 
store carbon within their plant communities and soil instead of releasing it 
to the atmosphere as carbon dioxide.   

A wetland buffer is an area of land that surrounds wetlands and provides a 
transition zone to filter runoff caused by adjacent development.  Wetland 
buffers function like stream buffers and are integral to preserving the 
valuable eco-system services wetlands provide.  Requiring buffers around 
wetlands recognizes the surrounding uplands impact to the wetland’s 
quality and function.  Current UDO regulations require that wetland areas 
of at least one acre in size be buffered. 

Steering Committee.  The Steering Committee recommends that buffers 
be required on all wetlands that are contiguous to a stream buffer.  This 
wetland buffer should be the same size as the corresponding stream buffer.  
For all wetlands not contiguous to a stream buffer, the committee chose to 
maintain present regulations regarding the one acre minimum to trigger a 
wetland buffer. 

Concern.  The Committee expressed that enforcing an appropriate 
wetland buffer width is more important than buffering small wetlands, and 
therefore chose to maintain present regulations regarding wetlands that are 
not contiguous to a stream buffer. 

4. Increase the size of wetland buffer width. 
A wetland buffer is an area of land that surrounds wetlands and provides a 
transition zone to filter runoff caused by adjacent development.  Buffering 
wetlands recognizes the surrounding uplands impact to the wetland’s 
quality and function. 

The UDO currently requires a wetland buffer width of 25 feet along the 
perimeter boundary of any wetland area of at least one acre in size.  The 
buffer may be reduced to 10 feet if the applicant agrees to utilize 
construction management techniques that will provide a similar level of 
protection. 

Steering Committee.  The Steering Committee recommends that the 
UDO be amended to increase the wetland buffer to 50 feet for wetlands 
larger than one acre that are not contiguous to a stream buffer. 

5. Limit the ability to construct stream crossings. 
Stream crossings are sometimes necessary for a development to meet 
connectivity and access requirements.  However, stream crossings can 
remove natural habitat and increase storm water velocity.  The UDO 
allows various stream buffer intrusions, such as streets, driveways, 
stormwater control structures, recreational trails, and sanitary sewer lines.  
DENR must approve all stream crossings, regardless of UDO regulations. 
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Steering Committee.  The Steering Committee expressed the desire to 
maintain present regulations. 

6. Limit the ability to pipe streams. 
The piping of streams eliminates natural connections between overland 
flow of stormwater and its channelization and removes natural wildlife 
habitat.  Furthermore, stormwater velocity increases and a degradation of 
water quality occurs as natural filter capabilities are removed.  Durham’s 
development regulations allow piping of perennial and intermittent 
streams for a stream crossing and with a variance issued by the Board of 
Adjustment.   

Piping of an intermittent stream can be approved only outside the Rural 
Tier and only when the DRB (or the Public Works Director or County 
Engineer for projects that do not require a site plan) determines that the 
site plan provides water quality benefits at least equal to those of the 
stream buffer. 

Steering Committee.  The Steering Committee expressed the desire to 
maintain present regulations. 

IV. Site Preparation 

A. Background 

Site preparation activities, such as grading and clear-cutting, though aesthetically 
unpleasant and fraught with potential environmental consequences, are in many 
cases a necessary part of development.  The purpose of this section is to identify 
policies that can best mitigate the negative effects of these site preparation 
activities. 

B. Proposed Policies 

1. Redefine mass grading. 
Mass grading in the UDO is currently defined as. 

…The grading of one acre or more at one time to prepare 
multiple lots for construction, rather than lot-by-lot grading 
at the time of building construction of any project that 
would require the preparation of a Sediment and Erosion 
Control Plan pursuant to Sec. 12.10.3 General 
Requirements.  This definition does not include grading 
necessary to install required infrastructure such as roads. 

The UDO has no standards that limit the use or extent of mass grading. 

Steering Committee.  The Steering Committee recommends that the 
UDO be amended to redefine mass grading as, “The grading of four acres 
or more at one time to prepare land for construction.  This definition 
includes grading necessary to install required infrastructure such as roads.”  
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This would put mass grading more in line with the UDO definition on land 
disturbance. 

2. Require fingerprint grading for single-family subdivisions. 
Fingerprint grading restricts grading to the portion of the site proposed for 
roadways, utilities, and building site pads.  Under this model, only the area 
to be used for roadways, utilities, and up to 20 feet around building pads 
could be graded.  This practice enables preservation of native vegetation 
and minimizes the effect of soil erosion and compaction issues. 

Steering Committee.  The Steering Committee recommends that the 
UDO be amended to require fingerprint grading strategies for single-
family subdivisions with lots of 10,000 square feet or greater. 

3. Require phased grading plan for mass grading. 
A phased grading plan, submitted with a site plan or preliminary plat, is 
one in which the site is divided into smaller areas or “phases” for grading 
purposes.  The developer would be required to complete and stabilize the 
graded area in one phase before grading in another phase could begin.  
The benefit to a phased grading plan is to limit the amount of area exposed 
at one time.  Phased grading plans are best suited for residential projects 
that do not have large building footprints.   

Steering Committee.  Large residential developments that are going to be 
phased and mass-graded should be required to phase the grading.  No 
acreage cap should be placed on the amount that could be mass graded at 
one time. 

Concerns.    Site plan expiration should not be triggered if delay is due to 
phased grading requirements. 

4. Require a staged grading plan. 
A staged grading plan shows separate plans for the initial mass grading 
and for the final grading of the site, and therefore provides greater detail 
about the construction sequence.  Staged grading plans work best for sites 
with large building footprints that require a large amount of grading.  A 
staged grading plan would allow more detailed review of the 
sedimentation and erosion control for the project during the approval 
process.  Staged grading plans allow sedimentation and erosion control 
staff to better monitor these controls throughout the construction process. 

Steering Committee.  The Steering Committee recommends that the 
UDO be amended to require a staged grading plan under the following 
conditions: 

• Only applicable to developments that fall under the new mass 
grading definition; 

• The staged grading plan should be submitted during construction 
drawing phase; and 
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• A land disturbance permit would not be issued until the staged 
grading plan is approved. 

5. Amend the land disturbance buffer requirements. 
Currently, there is a disconnect in the UDO between “mass grading” and 
“land disturbance.”  The latter requires buffers while the former does not.  
In section II.C.2 of this report, the Steering Committee recommended that 
the mass grading definition be amended and clarified.  This proposal 
would amend the land disturbance buffer requirements so that they are 
consistent with the proposed new mass grading provisions. 

Steering Committee.  The Steering Committee recommends that the 
UDO be amended to apply land disturbance buffers to all areas where 
mass grading, under the new definition, will occur.  Rename them “mass 
grading buffers.” 

Concern.  This Committee recommendation assumes that the mass 
grading buffer is clarified and rewritten to include site improvements. 

6. Increase the width of required land disturbance (mass grading) 
buffers. 
The UDO requires land disturbance buffers for sites of greater than four 
acres.  Current UDO land disturbance buffer requirements are: 

• 50 feet along public rights-of-way; and 
• 32 feet along adjoining property lines. 

The buffers currently required under the UDO are less than those currently 
allowed by state enabling legislation. 

Steering Committee.  The Steering Committee recommends that the 
UDO be amended to increase the land disturbance (mass grading) buffers 
to the State allowed maximum in the Rural, Suburban, and Urban Tiers, 
which are: 

• 65 feet for property edges adjacent to existing roads; 
• 65 feet for property edges adjacent to developed properties 

(including properties for which a plan for development has been 
proposed or approved); and 

• 32 feet for property edges adjacent to undeveloped properties. 

The Steering Committee further recommends: 

• Do not require a buffer within the Urban Tier on edges that require 
a build-to line; and 

• Remove all mass grading buffer requirements in the Compact 
Neighborhood and Downtown Tiers, unless the edge is adjoining a 
residential use or zone in the Urban or Suburban Tier. 

7. Limit allowable mass grading buffer intrusions. 

Amend the UDO to restrict the allowable intrusions into the buffers. 
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Steering Committee.  The Steering Committee did not support this policy 
option and suggests that it be removed from further consideration. 

8. Clarify types of clear cutting in the UDO. 
There are currently three types of clear cutting activities that occur in 
Durham: 

• Forestry within a State-approved Forestry Management Plan 
(FMP); 

• In preparation for development for which there is an approved site 
plan identifying environmental areas to be protected, tree coverage 
areas, etc.; and 

• Unregulated clear cutting that does not fall under either of the 
above two conditions. 

The goal of this policy option is to define more clearly these clear-cutting 
activities so that currently unregulated clear cutting may be regulated. 

Steering Committee.  The Steering Committee recommends that the 
UDO be amended to adopt the State definition of forestry and to clarify 
and define non-forestry activities that are to be regulated at the local level. 

9. Require documentation of legitimate forestry activities. 
At the present time, the Durham City-County Planning Department, which 
locally enforces the existing regulations on clear cutting, has no reliable 
method to determine if an FMP exists when a citizen complaint regarding 
clear cutting is made.  By registering an approved FMP with the Planning 
Department, a more efficient investigation can be made on such 
complaints. 

Steering Committee.  The Steering Committee recommends that the 
UDO be amended to require property owners to register an approved FMP 
with the Durham City-County Planning Department before the property 
owner engages in clear cutting as defined in the UDO. 

Concerns.  Although not a UDO issue, the Steering Committee suggests 
that, should this recommendation become law, the Durham City-County 
Planning Department work with the Durham County Cooperative 
Extension Office to educate property owners about new rules regarding 
forestry and clear cutting.  The registration process should be as easy as 
possible.  Violations should be reported to the Durham County Tax 
Assessors office for possible actions on present-use value status. 

10. Require a clear cutting permit. 
For property owners who may want to clear cut without an FMP or 
development or site plan, the requirement to secure a clear cutting permit 
would allow the Durham City-County Planning Department to review the 
site and ensure that buffers are maintained and sensitive environmental 
areas are protected, in accordance with Section 8 of the UDO. 
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Steering Committee.  The Steering Committee recommends that the 
UDO be amended to require a clear cutting permit to clear cut an area of 
12,000 square feet or greater, where an FMP or an approved site plan has 
not been approved.  In order to receive the permit, a Simplified Site Plan 
would be submitted and approved by the Durham City-County Planning 
Department. 

Concerns.  Although not a UDO issue, the Steering Committee suggests 
that, should this recommendation become law, the Durham City-County 
Planning Department work with the Durham County Cooperative 
Extension Office to educate property owners about new rules regarding 
forestry and clear cutting.  Violations should be reported to the Durham 
County Tax Assessors office for possible actions on present-use value 
status. 

11. Establish penalties for violation of clear cutting regulations. 
In instances where proper documentation has not been submitted, a permit 
has not been issued, or the required buffers have not been protected, 
penalties should be established in order to encourage compliance with the 
clear cutting rules. 

Steering Committee Recommendation.  The Steering Committee 
recommends that the UDO be amended to require revegetation, but 
reached no consensus on the level of revegetation.  In addition, a fine of 
$2 per square foot to a maximum of $40,000 should be instituted in order 
to help ensure compliance. 

Concerns.  Although not a UDO issue, the Steering Committee suggests 
that, should this recommendation become law, the Durham City-County 
Planning Department work with the Durham County Cooperative 
Extension Office to educate property owners about new rules regarding 
forestry and clear cutting.  The proposed fine could be excessive to 
property owners that would be unaware of the new rules.  Lack of a fine, 
or an insufficiently large fine, would not be enough of a deterrent to those 
who want to avoid the new rules.  Violations should be reported to the 
Durham County Tax Assessors office for possible actions on present-use 
value status. 

V. Tree Protection-Preservation 

A. Background 

Tree coverage and tree protection provide many benefits to a community.  Trees 
provide valuable benefits to our daily lives, including energy savings, water and 
air quality improvement, greenhouse gas mitigation, and riparian buffer 
stabilization.  In addition, the presence of trees is commonly associated with 
higher visual and amenity ratings within new development and an abundance of 
mature trees is associated with enhanced property values.  Though Durham’s tree 
coverage regulations are some of the most stringent and progressive in the area, 
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there are provisions within the UDO that provide an unintended incentive to 
remove otherwise healthy trees. 

B. Proposed Policies 

1. Allow tree coverage credit for smaller trees. 
Preserving existing trees enhances soil retention, the survivability of trees, 
and the immediate visual impact of new development.  The UDO requires 
that, in order to receive tree preservation credit, existing trees must be a 
minimum of two-inch diameter at breast height (dbh).  Since stands of 
existing small trees do not count towards preservation credit, there is an 
implicit encouragement to cut down and replace these trees to secure tree 
coverage credit.  The choice to preserve trees is not necessarily the best 
option for a developer or landowner. 

Steering Committee.  The Steering Committee recommends that the 
UDO be amended to allow partial credit for a healthy stand of young pines 
or hardwoods of less than two-inch caliper.  Full credit could be obtained 
if the stand is supplemented with a certain percentage of smaller canopy 
trees or understory planting. 

Concerns.  This provision should not include street trees, which would 
have to meet ordinance standards. 

2. Allow for smaller replacement trees for tree coverage calculations. 
Native understory species will have a greater chance of survival than 
larger hardwoods when planted among existing canopy trees.  These trees 
would be 0.75 to 1.5 inch caliper trees planted bare-root (approximately a 
five to six foot tall tree). 

Steering Committee.  The Steering Committee recommends that the 
UDO be amended to allow for native, hardwood, understory species of 
less than 2-inch caliper to count towards tree replacement.   UDO 
amendments should also increase the percentage of allowed replacement 
trees that are less than 2.5 inches caliper (currently a minimum of 50 
percent must be 2.5-inch caliper or greater) where there is an existing 
stand of canopy to be supplemented to meet the tree coverage 
requirements. 

Concerns.  The species that will be allowed to count under this provision 
should be clearly defined in the landscape guidelines.  Staff should be 
specific about a recommendation for the percentage of trees that will need 
to be 2.5 inches dbh for replacement. 

3. Allow greater flexibility in the dimensions of tree protection areas. 
Allowing a variation in the width of tree coverage areas so that existing 
trees can be credited will reduce the incentive to cut down healthy trees.  
These trees should still be in a stand and all precautions taken to preserve 
the trees’ root protection zone.  The intent of this option is to allow a 
natural, variable-width cluster of trees to remain with full credit, as long as 
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it meets the minimum area requirement for the size lot it is on and the 
trees are protected. 

Steering Committee.  The Steering Committee recommends that the 
UDO be amended to allow for greater flexibility in tree protection areas 
regarding width and size to remove the incentives to remove existing trees.  
A minimum width and area would still be required. 

4. Modify the uses allowed within tree coverage areas. 
The UDO allows for certain uses within tree coverage areas that are not 
compatible with tree planting or survival.  Such uses include utility lines 
and storm water facilities.  Developments can currently count these areas 
as tree coverage, even though they cannot accommodate tree replacement. 

Steering Committee.  The Steering Committee recommends that the 
UDO be amended to prohibit stormwater and utility facilities in tree 
coverage areas.  These facilities are currently permitted in tree coverage 
areas, even thoughtrees  cannot grow in these areas.  In addition, amend 
the UDO to allow a percentage of amenity areas to be located within the 
tree coverage area as long as those amenities do not disturb existing trees, 
are not located on steep slopes, and do not increase impervious surface 
coverage. 

5. Extend tree coverage requirements to the Urban and Rural Tiers. 
The UDO has no requirement for tree coverage in the Urban or Rural 
Tiers.  This situation has led to citizen concerns about inappropriate infill 
development, particularly in the Urban Tier, that does not match the 
character of older neighborhoods with mature groves of trees.  Examples 
exist of residential development in the Urban Tier that has completely 
denuded the site of trees with no requirement to replace them. 

Steering Committee.  The Steering Committee recommends that the 
UDO be amended to extend tree coverage requirements to the Rural Tier, 
with the same requirements as the Suburban Tier, but allow for those tree 
coverage areas to be located on residential lots rather than within common 
areas.  UDO amendments should extend tree coverage requirements to the 
Urban Tier for residential developments at half the amount required in the 
Suburban Tier. 

6. Redefine specimen trees. 

The current definition of specimen trees in the UDO is less stringent than 
that found in neighboring jurisdictions, such as Chapel Hill and Raleigh. 

Steering Committee.  The Steering Committee recommends amending 
the UDO to define a “specimen tree” as: 

• Pine trees over 18 inches dbh; 
• Hardwood trees over 15 inches dbh; and 
• North Carolina native hardwood species over 10 inches dbh. 
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7. Require that specimen trees be protected as part of a tree protection 
area. 
Specimen trees are large, mature trees that provide many environmental 
and other benefits to the community.  Preserving specimen trees is 
beneficial to all.  However, preservation of a specimen tree can be 
problematic if it forces a developer to configure the site layout in a way 
that is inefficient or out of context with surrounding development. 

Steering Committee.  The Steering Committee recommends that the 
UDO be amended to require that specimen trees be protected within buffer 
areas unless removal is required for site and/or utility access.  The 
Committee recommended that the UDO allow greater tree coverage credit 
for the preservation of specimen trees outside of any required buffers. 

Concern.  Further research should be conducted on the possibility of 
enacting greater protection for rare and/or champion trees, based on a link 
to sustainability.  Possible incentives for protecting these trees should be 
investigated. 

VI. Next Steps 

The policy recommendations summarized in this report represent conscious changes to 
Durham’s development regulation for the purposes of protecting environmental 
resources.  These recommendations by the Steering Committee for UDO changes will be 
presented to the Durham Joint City-County Planning Committee (JCCPC) in June, 2009.  
The JCCPC may then direct the staff to initiate specific UDO text changes to implement 
these changes.  Given the breadth of the proposed changes, preparing UDO text changes 
could take several months.  Specific UDO text changes would be brought back to the 
JCCPC for review prior to being forwarded to the City Council and Board of 
Commissioners for consideration.  The Steering Committee has asked for the opportunity 
to review UDO text changes prior to consideration by the governing boards. 

Many of the policy recommendations have staffing implications.  They may require 
additional qualified staff to review site plans and development plans, or to process and 
issue permits.  Prior to the consideration by the governing boards of any UDO text 
changes, the staff recommends performing an implementation analysis to identify 
specifically what resources would be required to implement these enhancements.  In 
addition, during the process of drafting ordinance language to enforce these policies, staff 
will coordinate with other state and local agencies regarding new environmental policies 
and rules, such as new regulations for Jordan Lake and the Cape Fear River Basin, etc. 
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Table 1, Summary of Policy Options 

Policy Option Steering Committee Concerns
Sedimentation and Erosion Control 
1. Lower the threshold for the size of land disturbance that 

requires an erosion control plan. 
UDO Reference 3.8.1 and 12.10.3A 

Require an Erosion Control Plan for all land 
disturbance activities over 20,000 square feet 
in size, and that the Plan be submitted and 
stamped by a certified professional engineer. 

The Steering Committee was concerned 
about the availability of staffing adequate 
for administration and enforcement, and 
potentially unreasonable cost for individual 
homeowners. 

2. Require skimmers in sediment traps or basins. 
UDO Reference 12.10.6 

Require skimmers in traps and basins. -- 

3. Decrease the incentive for the use of skimmers. 
UDO Reference 12.10.3C 

If skimmers are required in all traps and 
basins, then no incentive is required.  
However, the minimum basin size should be 
1,800 cubic feet in the Downtown, Compact 
Neighborhood, and Urban Tiers; and 3,600 
cubic feet in the Suburban and Rural Tiers. 

-- 

4. Decrease the size of drainage areas for a skimmer sediment 
trap. 

UDO Reference 12.10.3C 

No consensus. Further research on the efficacy of smaller 
drainage areas is warranted. 

5. Increase design standards for traps and basins from 10-year 
to 25-year storm. 

UDO Reference 12.10.7 

No consensus. Further research is necessary about the 
potential environmental benefits and 
possible impacts future development. 

6. Tighten stabilization requirements after land disturbance. 
UDO Reference 12.10.6B, 12.10.6C, and 12.10.7B.5 

Require the stabilization, as follows: 
• A maximum of ten calendar days on 

moderate slopes; 
• A maximum of seven calendar days on 

steep slopes; an 
• A maximum of seven calendar days on 

traps, basins, and diversion ditches. 

Instituting the above recommendation may 
require a re-evaluation and redefinition of 
steep and moderate slopes.  Created as well 
as natual slopes should be included in the 
definition.  The minimum size of a steep or 
moderate slope should also be examined.  
The Committee did not recommend 
requiring a minimum stabilization period of 
14 calendar days for all other areas. 
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Water Quality and Stream Buffers 
1. Increase the required stream buffer widths. 
UDO Reference 8.5.2, 8.5.4, and 8.7.2E 

Require the stream buffers as follows: 
• 100 feet on all perennial and intermittent 

streams in the Suburban and Rural Tiers; 
• 50 feet on all perennial and intermittent 

streams in the Downtown and Compact 
Neighborhood Tiers; and 

• 100 feet on all perennial and intermittent 
streams in the Urban Tier, which could be 
reduced to 50 feet through an approval 
process with additional sedimentation and 
erosion controls. 

The Steering Committee also recommended 
that the UDO use the zone method for all 
100-foot buffers, as follows: 
• 75-foot stream bank undisturbed zone; 

and 
• 25-foot outer managed zone. 
Do not allow platted lots to incorporate the 
undisturbed stream buffer.  Allow for 
additional buffer area to be included in 
density calculation. 

The Steering Committee expressed concerns 
about future environmental enhancements to 
address steep slope considerations, street 
standards, reducing setbacks by right along 
stream buffers, and regulating buffer width 
by soil type.  The staff has serious concerns 
about using soil type to regulate buffer 
width due to the lack of reliable data and 
administrative costs. 

2. Require buffers on smaller order streams. 
UDO Reference 8.5 

• No support for stream buffers for smaller 
order streams. 

• Support for requiring buffers where there 
is a gap in a perennial or intermittent 
stream. 

• Support for requiring buffers at the ends 
of intermittent streams. 

Regulating and enforcing buffers on smaller 
streams could be resource and time 
intensive. 

3. Reduce the size of wetlands that require a buffer. 
UDO Reference 8.9 

Require buffers on all wetlands that are 
contiguous to a stream buffer.  Buffer should 
be the same size as the corresponding stream 
buffer. 

-- 

4. Increase the size of wetland buffer width. 
UDO Reference 8.9 

Increase the wetland buffer to 50 feet for 
wetlands larger than one acre that are not 
contiguous to a stream buffer. 

-- 
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5. Limit the ability to construct stream crossings. 
UDO Reference 8.5.5, 8.7, and 13.6 

Maintain present regulations. -- 

6. Limit the ability to pipe streams. 
UDO Reference 3.15, 8.5.5, and 8.5.6 

Maintain present regulations. -- 

Site Preparation 
1. Redefine mass grading. 
UDO Reference 6.2.4, 8.3.1, 9.5.1, and 12.10.3 

Redefine mass grading as, “The grading of 
four acres or more at one time to prepare 
land for construction.  This definition 
includes grading necessary to install required 
infrastructure such as roads.” 

 

2. Require fingerprint grading for single-family subdivisions. 
UDO Reference 9.5 and 12.10.3 

Require fingerprint grading strategies for 
single-family subdivisions with lots of 
greater than 10,000 square feet. 

-- 

3. Require phased grading plan for mass grading. 
UDO Reference 9.5.1 and 12.10 

Large, phased residential developments 
should be required to grade based on phasing 
plan with no acreage limit. 

Site plan approval expiration should not go 
into effect due to phased grading 
requirements. 

4. Require a staged grading plan. 
UDO Reference 12.10 

Require a staged grading plan under the 
following conditions: 
• Only applicable to developments that fall 

under the new mass grading definition; 
• The staged grading plan should be 

submitted during construction drawing 
phase; and 

• A land disturbance permit would not be 
issued until the staged grading plan is 
approved. 

-- 

5. Amend the land disturbance buffer requirements. 
UDO Reference 9.5.1 

Apply land disturbance buffers to all areas 
where mass grading, under the new 
definition, will occur.  Rename them “mass 
grading buffers.” 
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6. Increase the width of required land disturbance (mass 
grading) buffers. 

UDO Reference 9.4.1 and 9.5 

Increase the land disturbance (mass grading) 
buffers to the State allowed maximum in the 
Rural and Suburban, and Urban Tiers, which: 
• 65 feet for property edges adjacent to 

existing roads; 
• 65 feet for property edges adjacent to 

developed properties (including properties 
for which a plan for development has 
been proposed or approved); and 

• 32 feet for property edges adjacent to 
undeveloped properties. 

Do not require a buffer within the Urban Tier 
on edges that require a build-to line.  In 
addition, remove all mass grading buffer 
requirements in the Compact Neighborhood 
and Downtown Tiers, unless the edge is 
adjoining a residential use or zone in the 
Urban or Suburban Tier. 

-- 

7. Limit allowable mass grading buffer intrusions. 
UDO Reference 9.5 

Remove from consideration. -- 

8. Clarify types of clear cutting in the UDO. 
UDO Reference 8.3.4 and 16 

Adopt the State definition of forestry and to 
clarify non-forestry activities that are to be 
regulated at the local level. 

-- 

9. Require documentation of legitimate forestry activities. 
UDO Reference 8.3 

Require property owners to register an 
approved FMP with the Durham City-County 
Planning Department. 

Although not a UDO issue, the Steering 
Committee suggested that the Durham City-
County Planning Department work with the 
Durham County Cooperative Extension 
Office to educate property owners about 
new rules regarding forestry and clear 
cutting. 

10. Require a clear cutting permit. 
UDO Reference 8.3 

Require a clear cutting permit to harvest 
timber of 12,000 square feet in area or 
greater, where a FMP or an approved site 
plan has not been approved. 

Although not a UDO issue, the Steering 
Committee suggested that the Durham City-
County Planning Department work with the 
Durham County Cooperative Extension 
Office to educate property owners as to new 
rules regarding forestry and clear cutting 
regulation. 
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11. Establish penalties for violation of clear cutting regulations. 
UDO Reference 8.3, 9.5.3, and 15.4.7 

Require revegetation, but reached no 
consensus on the level of revegetation. No 
consensus on whether or not a fine should be 
imposed. 

Although not a UDO issue, the Steering 
Committee suggested that the Durham City-
County Planning Department should work 
with the Durham County Cooperative 
Extension Office to educate property 
owners as to new rules regarding forestry 
and clear cutting regulation. 

Tree Protection and Preservation 
1. Allow for tree coverage credit for smaller trees. 
UDO Reference 8.3.1 

Allow partial credit for a healthy stand of 
young pines or hardwoods of less than two-
inch caliper.  Full credit could be obtained if 
the stand is supplemented with a certain 
percentage of smaller canopy trees or 
understory planting. 

This provision should not include street 
trees. 

2. Allow for smaller replacement trees for tree coverage 
calculations. 

UDO Reference 8.3.1 

Allow for native, hardwood, understory 
species of less than 2-inch dbh to count 
towards tree replacement.   UDO 
amendments would increase the percentage 
of replacement trees that can be less than 2.5 
inches dbh (currently 50 percent). 

The species that will be allowed to count 
under this provision should be clearly 
defined in the landscape guidelines.  Staff 
should be specific about a recommendation 
for the percentage of trees that will need to 
be 2.5 inches dbh for replacement. 

3. Allow greater flexibility in the dimensions of tree protection 
areas. 

UDO Reference 8.3.1 

Allow for greater flexibility in tree protection 
areas regarding width and size to remove the 
incentives to remove existing trees.  A 
minimum width and area would still be 
required. 

-- 

4. Modify the uses allowed within tree coverage areas. 
UDO Reference 8.3.1 and 8.3.2 

Prohibit stormwater and utility facilities that 
do not allow trees to grow to be counted as 
part of a tree coverage area.  Allow a 
percentage of amenity areas to be located 
within the tree coverage area as long as those 
amenities do not disturb existing trees and 
are not located on steep slopes. 

-- 
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5. Extend tree coverage requirements to the Urban and Rural 
Tiers. 

UDO Reference 8.3.1 

Extend tree coverage requirements to the 
Rural Tier, with the same requirements as the 
Suburban Tier, but allow for those tree 
coverage areas to be located on residential 
lots rather than within common areas.  
Extend tree coverage requirements to the 
Urban Tier for residential developments at 
half the amount required in the Suburban 
Tier. 

-- 

6. Redefine specimen trees. 
UDO Reference 8.3.3C.2 

Define a “specimen tree” to include. 
• Pine trees over 18 inches dbh; 
• Hardwood trees over 15 inches dbh; and 
• North Carolina native hardwood species 

over 10 inches dbh. 

-- 

7. Require that specimen trees be protected as part of a tree 
protection area. 

UDO Reference 8.3.1 and 8.3.3C 

Require that specimen trees be protected 
within buffer areas unless removal is 
required for site access.  Allow greater tree 
coverage credit for the preservation of 
specimen trees outside of any required mass 
grading buffers. 

Further research should be conducted on the 
possibility of enacting greater protection for 
rare and/or champion trees, based on a link 
to sustainability.  Possible incentives for 
protecting these trees should be 
investigated. 
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Memorandum 
 
To: David Brown, City of Durham 

Stormwater Services 
Date: June 25,  2010 

From: Kimberly Brewer and John Kosco Subject: Ordinance and Code Review- Draft 

Cc: J. Todd Kennedy Proj. No. 23597 

1 Introduction  
Task 9 of the Third Fork Creek Watershed Planning and Design Services project supports the City in its 
ongoing effort to review and enhance its stormwater codes, ordinances, policies, and procedures. In recent 
years, the City and County have completed a Unified Development Ordinance (UDO). The City’s Public 
Work’s Department completed a Reference Guide for Development in 1998 and updated it in March 2009, 
with key provisions for stormwater management, engineering, and transportation. In the summer of 2008, 
a Joint City-County Planning Committee established a Steering Committee to recommend environmental 
enhancements to the UDO (hereafter referred to as the EEUDO Steering Committee). It reported its 
recommendations in 2009 in four key areas: sedimentation and erosion control; water quality and stream 
buffers; site preparation; and tree protection (Environmental Enhancements to the Unified Development 
Ordinance (EEUDO, 2009a-d)). Meanwhile, as a part of developing the Ellerbe Creek Watershed 
Management Plan, the City and its consultant, LimnoTech, completed a report, Better Site Design: A 
Review of Low Impact Development Practices and Recommendations for Implementation (LimnoTech, 
2009).  

The City has requested Tetra Tech to review the LimnoTech and EEUDO Steering Committee reports, as 
well as UDO Article 10 (Off-Street Parking and Loading) and Article 12 (Infrastructure and Public 
Improvements), and make recommendations that might strengthen watershed restoration, Total Maximum 
Daily Load (TMDL) implementation, and Low Impact Development (LID). In addition, Tetra Tech was 
asked to review the Reference Guide for Development Sections 8.0-8.4 on stormwater management, and 
transportation related sections that also affect stormwater management, and provide recommendations on 
water quality management and control of peak flow and volume that will support watershed restoration 
efforts.  

To conduct this review, Tetra Tech has used the Goals and Objectives, adopted by the City Coordinating 
Committee on February 10, 2010, the Low Impact Development Opportunity Checklist (Appendix A), 
and Tetra Tech’s experience in assisting other communities in implementing watershed restoration, 
TMDLs, and LID over the last decade.  

Below Tetra Tech summarizes it findings, including issues in the above codes, ordinances, policies, and 
procedures that may pose barriers to the City’s watershed improvement program, and recommendations 
for addressing those issues. Gaps and barriers identified may be addressed in codes and documents that 
were outside the scope of this review. The City Coordinating Team’s broad knowledge of the City’s 

3200 Chapel Hill-Nelson Hwy, Suite 105 • PO Box 14409 
Research Triangle Park, NC 27709 

Tel 919-485-8278 • Fax 919-485-8280 
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codes and ordinances will be instrumental in finalizing the recommendations contained in this 
memorandum. 

By way of definition of some key terms, better site design often refers to site design and landscaping 
techniques that help minimize impervious area, encourage clustering of development, preserve sensitive 
areas, and effectively manage open space. LID has similar practices, though these non-structural 
stormwater management controls are often coupled with structural controls in suburban and urban 
developments to meet LID environmental objectives. The overarching LID goal is to mimic 
predevelopment site hydrology by using techniques that store, infiltrate, evaporate, and detain runoff. For 
the purposes of this memo and ease of reference, both better site design and LID techniques are referred 
to as LID. 

LID can support smart growth policies. According to the American Planning Association, smart growth 
means using comprehensive planning to guide, design, develop, revitalize and build communities for all 
in order to have a unique sense of community and place; preserve and enhance valuable natural and 
cultural resources; equitably distribute the costs and benefits of development; expand the range of 
transportation, employment and housing choices in a fiscally responsible manner; value long-range, 
regional considerations of sustainability over short term incremental geographically isolated actions; and 
promote public health and healthy communities. Compact, transit accessible, pedestrian-oriented, mixed 
use development patterns and land reuse are often associated with the principles of smart growth. In this 
document, Tetra Tech recommends code changes that support LID and smart growth policies. 
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2 Reference Guide to Development 
The City of Durham Engineering, Stormwater Services, and Transportation Divisions of the Public Works 
Department issued a Reference Guide for Development to clarify expectations and requirements for 
project applicants. The Guide covers the site plan, final plat, and construction drawing submittal process. 
It also provides design and construction guidelines related to water supply, sanitary sewer, stormwater, 
streets, and sidewalks. First completed in 1998, the Guide was updated in March 2009. 

2.1 STORMWATER DESIGN CRITERIA  
Overview 

Section 8.0 of the Reference Guide to Development provides design criteria for stormwater BMPs, open 
channels, culverts and pipes. It clearly describes the runoff calculations that must be provided for all 
proposed storm drainage structures and the allowed methods (either rational formula for areas less than  
50 acres, or TR-55). Tables of standard values for C values, intensity, and Manning’s n are also provided. 
Part III addresses stormwater layout, with requirements for the design of the stormwater conveyance 
system, including design storm, acceptable materials, and other factors. This section also specifies that 
stormwater BMPs must be designed in accordance with the NCDENR Stormwater BMP Manual, the 
design criteria in Section 8.3 and the design summaries in Section 8.4. Other than the issue noted below, 
Tetra Tech found section 8.0 to be adequate and did not identify any additional recommendations. 

Issue #1: Index and Page Numbers in Reference Guide 

Additional Considerations/Recommendations: 

The Reference Guide is 249 pages, and although the pdf includes some bookmarks, it can be difficult to 
quickly find a specific section. Tetra Tech recommends that the City revise the pdf to add page numbers 
and include bookmarks that are indexed to the Table of Contents on page 3. 

2.2 PEAK RUNOFF RATE INCREASES  
Overview 

Section 8.1 of the Reference Guide to Development describes the stormwater ordinance and stormwater 
impact statement submission requirements. Any land-disturbing activity which results in an increase of 
impervious area may be required to provide stormwater management facilities or make other 
improvements to the existing drainage system. A stormwater impact analysis must be submitted that 
determines the impact of the increased stormwater runoff on downstream stormwater facilities and 
properties whenever the peak runoff rate from either the 2-year storm or the 10-year storm increases by 
more than 10 percent as a result of the proposed development. This section also describes the minimum 
information required in a stormwater impact analysis, which includes a checklist, narrative report, 
drainage map, site plan or grading plan, and calculations. 

Issue #1: Redevelopment  

Additional Considerations/Recommendations: 

Section 8.1 requires a stormwater impact analysis when “the peak runoff rate from either the 2-year storm 
or the 10-year storm increases by more than 10 percent as a result of the proposed development.” For 
redevelopment situations, this could result in significant projects being exempt from the requirements. For 
example, if a 100 percent impervious site is redeveloped into a mixed-use 65 percent impervious site, 
even with a reduction in impervious surfaces, there are often opportunities for infiltration or runoff 
reduction practices at the site. Moreover, if an applicant proposes to redevelop a 100 percent impervious 
site with maximum imperviousness, the City could require a reduction in imperviousness, structural 
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stormwater controls onsite, or offsite mitigation. Given that the existing volume and rate of runoff 
significantly contributes to bank instability, channel widening, sedimentation, flooding, and poor habitat 
conditions, Tetra Tech recommends that the City consider requiring that redevelopment projects conduct 
a stormwater impact analysis and mitigate offsite impacts to support restoration efforts. Given smart 
growth policies, redevelopment mitigation requirements could be less stringent than those in greenfield 
areas.  

Issue #2: Source Control Requirements  

Additional Considerations/Recommendations: 

Section 8.1 primarily focuses on stormwater quantity control, however, the City should also consider 
including requirements for source controls to address specific pollutant sources, and cross-referencing any 
such existing source control requirements in the City’s stormwater ordinance. For example, good 
housekeeping practices such as spill control, regular sweeping, pollution prevention training of staff, 
illicit discharge prevention, and proper maintenance of equipment can significantly reduce the availability 
of pollutants in stormwater. A good list of source control BMPs for various businesses is available in the 
Washington State Department of Ecology guidance Stormwater Management Manual for Western 
Washington: Volume IV: Source Control BMPs (http://www.ecy.wa.gov/pubs/0510032.pdf). The City of 
Knoxville, TN also has a list of source control BMPs for industrial and commercial activities in Section 4 
of their stormwater BMP manual. 

Issue #3: Impervious Surface Reduction and Better Site Design Techniques 

Additional Considerations/Recommendations: 

Section 8.1 could require sites to describe reductions in impervious surfaces, and apply better site design 
techniques to reduce stormwater runoff. For example, the site could be designed to disconnect impervious 
surfaces, direct runoff from impervious surfaces to vegetated areas instead of the storm drain, and install 
onsite controls such as rain gardens and bioretention to treat runoff before discharge offsite. Also, see 
recommendations in Section 5 of this memorandum, Low Impact Development Practices, and Appendix 
A, Checklist of Low Impact Development Opportunities. 

2.3 NEUSE RIVER BASIN PERFORMANCE STANDARDS  
Overview 

Section 8.2 of the Reference Guide to Development applies to new development in the City’s portion of 
the Neuse River Basin. New developments are required to limit nitrogen export to 3.6 lb/ac/yr, control 
post-development peak flow rates for the 1-year, 24-hour storm, and protect and maintain existing 
riparian buffer areas. These requirements apply to projects that will result in land disturbance of greater 
than one-half acre (except for single family detached, duplex, or recreational developments, where the 
threshold is one acre disturbed). 

For control of the post-development peak flow rates, Section 8.2 exempts new developments if the 
impervious area does not exceed 15 percent and swales and other natural stormwater conveyances are 
used to the maximum extent practicable. Buffers are required for 50 feet on both sides of intermittent and 
perennial streams. Also, the nitrogen export limit can be met by limiting impervious area, providing 
treatment, or making a payment of offset fees to the North Carolina Ecosystem Enhancement Program. If 
the offset program is used, the stormwater must be treated to a minimum level (6 lb/ac/year for certain 
residential developments or 10 lb/ac/year for other developments) before it would be eligible for the 
offset payment option. 

Note: In March 2009, the City of Durham updated its stormwater ordinance. That update was not 
requested to be a part of the Task 9 code and ordinance review. Section 8.2 of the UDO may be replaced 
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or superceded by the recent stormwater code update; however, the considerations and recommendations 
below may still be applicable to some updated ordinance provisions.  

Issue #1: Impervious Area Threshold 

Additional Considerations/Recommendations: 

Based on studies conducted by the Center for Watershed Protection and other groups, when watersheds 
have greater than 10 percent impervious area, most indicators of stream water quality decline (Center for 
Watershed Protection, 2003). In some watersheds, degradation begins with as little as 5 or 6 percent 
imperviousness, or less. Severe degradation is found in watersheds approaching 25 to 30 percent 
imperviousness or greater. And in a recent study by the United States Geological Survey, “little evidence 
was found for resistance to the effects of urbanization by macroinvertebrates” (Brown, 2009). 

 In a recent Tetra Tech study for the Beaver Lake watershed in Northwest Arkansas, the Team 
recommended various options for stormwater management in developments with  
1-acre lots depending on the level of imperviousness and protection level desired: 

 Option 1. Extended dry detention basins for flood control and protection of downstream channels. 

Option 2. LID measures including reduced impervious surface and disturbed area, replacement of 
curb and gutter with grass swales, dry wells draining rooftops, and extended dry detention to 
control flooding, protect against downstream degradation, reduce pollutant loading and 
hydrologic impacts. 

Option 3. LID Cluster with ½-acre lots. Preservation of undisturbed forest area along with LID 
measures in Option 2. 

Tetra Tech recommends that the City consider lowering the threshold of impervious surface that triggers 
stormwater management from 15 percent to 10 percent imperviousness (which can include one-acre lot 
subdivisions), and requiring appropriate controls for mitigation of impacts. Even at lower levels of 
imperviousness, Tetra Tech recommends that the City encourage applicants to minimize impervious area, 
preserve open space, and use other non-structural LID practices. 

2.4 STORMWATER CONTROL FACILITIES  
Overview 

This section provides guidelines and standards for a set of BMPs that include stormwater impoundments, 
underground detention systems, sand filters, bioretention areas, and stormwater wetlands. BMP designers 
must use the standards in Section 8.3, along with the specifications in the BMP design summaries 
(Section 8.4) and the NCDENR Stormwater BMP Manual. BMP effectiveness rates are provided in Table 
1 of the Guide. The removal rates presented in the table are generally in line with removal rates cited by 
EPA, the Center for Watershed Protection, and others. Comments on the designs of specific BMPs are 
discussed below. 

2.5 STORMWATER BMP DESIGN SUMMARY  
Overview 

Section 8.4 includes design summary forms for selected BMPs. These forms, which include design 
calculations for each BMP, are to be provided with all construction drawing submittals. The BMPs 
covered by the design summary forms include: 

• Dry Detention Basin 

• Wet Detention Pond 
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• Sand Filter 

• Bio-Retention Area 

• Constructed Wetland and Pocket Wetland 

• Underground Detention 

Tetra Tech reviewed the design summaries for the individual BMPs, and found them adequate except as 
noted in the issues below.  

Issue #1: Addressing Other BMPs   

Additional Considerations/Recommendations: 

The North Carolina BMP Manual allows additional BMPs that are not specifically addressed by the City 
in Section 8.4. For example, permeable pavement, cisterns, and vegetated filter strips are three practices 
in the State manual that should be included in Section 8.4 to ensure designers consider them as 
appropriate. 

Issue #2: Bioretention Drainage Area 

Additional Considerations/Recommendations: 

The specification for bioretention limits the drainage area to one acre or less. This is very conservative 
and could be expanded to allow larger drainage areas. For example, the Virginia bioretention design 
specification (http://www.chesapeakestormwater.net/all-things-stormwater/bioretention-design-
specification.html) allows a maximum drainage area of up to 2.5 acres for a bioretention basin. The North 
Carolina BMP Manual states that “the contributing areas to an individual bioretention cell will typically 
be 5 acres or less.” 

2.6 STREETS  
Overview 

Section 9 of the Reference Guide to Development provides design criteria for streets. This section 
provides general and construction specifications, along with cross sections of various street designs. Tetra 
Tech reviewed this section of the Guide and found it adequate, except for the opportunities to include 
green street concepts as described below. These recommendations on streets are also discussed in Section 
5 below, Low Impact Development Practices. 

Issue #1: Encouraging Designs for Green Streets 

Additional Considerations/Recommendations: 

The City should encourage the design of green streets, which use natural systems to manage stormwater, 
reduce flows, and improve stormwater quality. Some possible changes could include: 

• Allowing permeable pavement either in the transitway or parking area 

• Encouraging bioretention and curb cuts along residential streets 

• Allow traffic calming practices such as curb extensions (or bump outs) that also provide for water 
quality treatment 

• Require vegetated swales along streets without curbs 

• Allowing stormwater planters along streets in commercial areas 

There are several resources available on managing stormwater from streets and parking lots including: 
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• City of Portland, OR’s Green Streets program 
(http://www.portlandonline.com/BES/index.cfm?c=44407&)  

• Chapter 5 of the Stormwater Management Handbook: Implementing Green Infrastructure in 
Northern Kentucky Communities (see 
http://www.epa.gov/smartgrowth/pdf/northern_kentucky_ch5-6.pdf).  

2.7 SIDEWALKS  
Overview 

Section 11 of the Reference Guide to Development provides design criteria for sidewalk layout and 
construction. Sidewalks are required to be at least 5 feet wide, and concrete is required to be 3,000-psi. In 
addition, sidewalks are required to be placed on both sides of the street on major and minor thoroughfares 
in the Urban Growth Area (UGA). Sidewalks must be on at least one side of the street on other roads 
within the UGA. 

Issue #1: Provide More Flexible Design Standards for Residential Sidewalks 

Additional Considerations/Recommendations: 

Section 11 could include more flexible design standards for sidewalks in residential areas, and could 
include requirements for vegetative or other practices that can treat runoff from sidewalks. Some potential 
changes the City could consider include: 

• Reducing the minimum sidewalk width in residential areas to 4 feet (it is currently 5 feet in 
Section 11) 

• Encourage the use of pervious materials for sidewalks 

• Where possible, slope sidewalks to direct runoff into infiltration areas 

• Encourage the use of walking paths and/or trails made out of pervious materials 
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3 Unified Development Ordinance 
In 2005, the City-County UDO was adopted, and was the first major overhaul of Durham’s development 
regulations in 30 years. The UDO became effective January 1, 2006, and since has worked in tandem with 
the new comprehensive plan. The UDO covers zoning, land use, design, environmental protection, 
parking, infrastructure, subdivisions, etc. The City asked Tetra Tech to review Article 10, Off-Street 
Parking and Loading, and Article 12, Infrastructure and Public Improvements.  

After adoption of the UDO, the City commissioned a steering committee to review its environmental 
provisions and make recommendations regarding needed enhancements. The City requested that Tetra 
Tech review the EEUDO Steering Committee report and discuss its recommendations (see Section 4 for 
related findings and recommendations).  

3.1 OFF-STREET PARKING AND LOADING  
Overview 

Unified Development Ordinance Article 10, Off-Street Parking and Loading, establishes standards for 
motorized vehicle parking, bicycle parking, and loading areas. There are minimum parking requirements 
for specific uses and use categories. In Section 10.4.2.D, Parking Space Design Standards – Surfacing, 
parking in the rural tier must be covered with “an all-weather surface designed to support anticipated 
loads” while the required parking in all other tiers must be paved. The excess parking in all other tiers 
must be covered with “an all-weather surface.” 

Section 16.3 of the UDO does not define “all-weather surface.” 

Issue #1: All-weather Surface 

Additional Considerations/Recommendations: 

Article 10 does not define “all-weather surface,” but says it must be “designed to support anticipated 
loads.” This appears to allow most types of pavers and pervious pavement, as well as regular concrete or 
asphalt pavement.  In order to encourage the use of pervious surfaces, the City could define or elaborate 
on the types of surfaces that would qualify as an “all-weather surface.” 

Issue #2: Shared Parking 

Additional Considerations/Recommendations: 

Article 10 does not specifically address shared parking between proposed/existing developments. Section 
10.5, Alternative Parking Plans, allows a 20 percent reduction in required offsite parking if an alternative 
parking plan is submitted. The factors considered in alternative parking plans include available public 
parking, valet parking and other factors. The City could add shared parking as an additional factor to be 
considered in alternative parking plans. 

Tetra Tech noted that the City has adopted an innovative policy of varying parking requirements by zone 
to reflect places where more trips are made by foot or transit. EPA provides guidance on other innovative 
parking alternatives in Parking Spaces/Community Places: Finding the Balance through Smart Growth 
Solutions available at http://www.epa.gov/smartgrowth/pdf/EPAParkingSpaces06.pdf.  

Issue #3: Parking Space Design Standards 

Additional Considerations/Recommendations: 

Section 10.4.2 describes parking space design standards, including minimum width and length, vertical 
clearance, parking isle dimensions, and maximum grade. If not covered elsewhere, these standards could 
encourage the use of bioretention in parking lots. 
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3.2 INFRASTRUCTURE AND PUBLIC IMPROVEMENT  
Overview 
Unified Development Ordinance Article 12, Infrastructure and Public Improvements, applies to all 
development required to submit site plans or plats. Section 12.3 addresses streets, including street layout, 
rights-of-way, cul-de-sacs, and other street features. Section 12.8 addresses stormwater management and 
requires a stormwater impact analysis which determines the impact of the increased stormwater runoff on 
downstream stormwater facilities and properties (this is further described in Section 8.1 of the Reference 
Guide for Development).  

Section 12.10 addresses sedimentation and erosion control, which requires any land disturbing activity 
greater than 20,000 square feet (or 12,000 sf in certain districts) to obtain a permit from the Sedimentation 
and Erosion Control Officer. The basic control objectives of a sedimentation and erosion control plan are 
described in section 12.10.3, and include identifying critical areas, limiting exposure, and controlling 
stormwater and sedimentation. Article 12 does not specifically address inspections during construction, 
sediment controls such as storm drain inlet protection/stabilized construction exits, or non-sediment 
pollutants at a construction site, such as concrete washouts. 

Issue #1: Encouraging Efficient Street Layout 
Additional Considerations/Recommendations: 
Section 12.3.1 addresses street layout and requires that the proposed street layout be “coordinated with 
the existing and planned street system of the surrounding area, with respect to location, alignment, and 
cross-section.” The City should consider encouraging efficient street layout to reduce overall street 
length. The Institute for Transportation Engineers has developed two recommended practice guidelines: 
“Traditional Neighborhood Development Street Design Guidelines” (1999) and “Neighborhood Street 
Design Guidelines” (2003). These are available through ITE’s bookstore at http://www.ite.org.  

Issue #2: Reducing Cul-de-sac Imperviousness 
Additional Considerations/Recommendations: 
The City should consider encouraging a landscaped island (i.e. bioretention area) in the middle of the cul-
de-sac to reduce imperviousness and to treat roadway runoff.  

Issue #3: Sedimentation and Erosion Control Inspection Requirements 
Additional Considerations/Recommendations: 
Section 12.10.3 addresses the basic control objectives of a sedimentation and erosion control plan, but 
Section 12.10 does not specifically address inspections conducted by the developer. The City should 
consider adding specific requirements for inspection frequency if not adequately addressed elsewhere. 

Issue #4: Addressing Sediment Controls for Offsite Impacts 
Additional Considerations/Recommendations: 
Section 12.10 does not specifically address controls to prevent offsite sediment impacts, such as storm 
drain inlet protection or stabilized construction entrances. These types of controls prevent sediment 
leaving the site from entering a storm drain. If not already required elsewhere, the City should consider 
clarifying plan requirements to add these practices. 

Issue #5: Addressing Non-sediment Pollutants at Construction Sites 
Additional Considerations/Recommendations: 
Section 12.10 addresses sedimentation and erosion control, but construction activity can generate other 
pollutants such as concrete waste, oil, pesticides, or other chemicals. The City should consider adding 
requirements to address these other wastes, in particular a requirement for adequate concrete washout 
facilities where concrete will be poured.  
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4 Report: Environmental Enhancements to the Unified 
Development Ordinance 

In the summer of 2008, a Joint City-County Planning Committee established the EEUDO Steering 
Committee to recommend environmental enhancements to the UDO. The City and County staff supported 
policy deliberations by developing policy papers on sedimentation and erosion control, stream and 
wetlands protection, site preparation, and tree protection. Each policy paper discussed existing regulatory 
conditions, key issues and concerns, experience in other jurisdictions, and options for enhancing the 
UDO. The EEUDO discussed these policy options and made recommendations on preferred ordinance 
revisions, culminating in a report, Environmental Enhancements to the Unified Development Ordinance, 
Summary of Steering Committee Actions, (EEUDO, 2009d).  

The Tetra Tech team reviewed the policy papers and committee recommendations, and found a thorough 
discussion of issues, policy options, and management controls. Tetra Tech generally concurred with most 
EEUDO recommendations. However, it did note additional issues and, and in some cases, alternative 
recommendations, that the City and County may wish to consider before finalizing proposed revisions to 
the UDO.  

In Tetra Tech’s review of select articles of the existing UDO, Tetra Tech noted that a number of the 
committee recommendations have been adopted. Where identified, these enhancements to the ordinance 
are also highlighted below. 

4.1 SEDIMENTATION AND EROSION CONTROL 
The Durham City/County Erosion Control Program was delegated to the City and County by the North 
Carolina Sediment Control Commission, and was modeled after the program administered by the North 
Carolina Department of Environment and Natural Resources, Land Quality Section (Durham County 
Engineering Department, November 2008). During its deliberations, the EEUDO Steering Committee 
discussed and proposed enhancements to improve the control of accelerated erosion, defined as the 
increase in erosion over the natural rate. The staff identified six related UDO issues needing attention. In 
addition, the policy paper discussed enhancements needed to improve field measures. 

In the end, the EEUDO Steering Committee provided only policy options for each issue without specific 
recommendations (EEUDO, 2009d). Below Tetra Tech’s provides additional considerations and 
recommendations for each key issue discussed by the Committee. 

Issue #1: Projects Disturbing Less Than 1 Acre 

Additional Considerations/Recommendations: 

At the time of the Steering Committee report, the City and County required all projects that disturbed one 
acre or greater to submit an erosion control plan. According to the EEUDO Steering Committee, many 
non-residential projects that disturbed areas between one acre and 20,000 square feet did not have 
appropriate sedimentation and erosion control measures in place. Some cities (e.g., Knoxville TN, 
Lexington KY) have a threshold of 10,000 square feet or more. The City of Raleigh has a threshold of 
12,000 square feet or greater and Orange County has a threshold of 10,000 square feet or greater in 
drinking water supply watersheds. These lower thresholds help better capture the cumulative impact of 
smaller projects. To ease the burden on smaller projects (i.e., less than one acre), the required plans for 
small sites can be submitted on a greatly abbreviated template, which includes a general drawing of the 
site and site features, and general information on slopes, drainage, and sediment/erosion controls.  

Based on the Steering Committee deliberations, the UDO Article 12.10, Sedimentation and Erosion 
Control, now requires a plan for land disturbance greater than 20,000 square feet, or 12,000 square feet in 
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critical areas of drinking water supply watersheds. Stabilization is required for any land disturbing 
activity exceeding 12,000 square feet (or less if there is actual or potential offsite damage). 

Issue #2: Installing Skimmers in Sediment Traps or Basins 

Additional Considerations/Recommendations: 

Typically, water is discharged from a sediment basin using a perforated vertical pipe. This means that the 
water discharged originates from throughout the water column, from the top of the basin (where the water 
is cleanest) to the bottom (where the water is most laden with sediment). When skimmers are installed, 
they float at the top of the sediment basin and “skim” or collect the cleanest water from the top of the 
basin for discharge. Prior to the Steering Committee Report, there were no UDO requirements for 
installing skimmers with sediment traps (EEUDO, 2009d). Based on Committee deliberations, a skimmer 
is now required in each sediment trap or basin (UDO 12.10.4.E). 

Tetra Tech has found that skimmers can work very well and enhance the water quality performance of 
sediment basins, especially when paired with flocculants like PAM. However, they require high 
maintenance in areas with lots of brush, debris, and trash, and need to be inspected daily. The City should 
ensure that its inspections requirements for skimmers are sufficient, 

Issue #3: Skimmer Trap or Basin Storage Volume 

Additional Considerations/Recommendations: 

Currently, if a sediment basin has a skimmer, the City only requires 1,800 square feet of storage volume 
in the basin per disturbed acre compared to the state’s requirement of 3,600 square feet of storage volume 
per disturbed acre for a conventional basin. The City is considering increasing the storage volume 
requirement to 2,400 square feet per disturbed acre for basins with skimmers. This would require lower 
maintenance (EEUDO, 2009d), and would provide more volume in the basin to collect sediment. Tetra 
Tech recommends adoption of this policy enhancement.  

Issue #4: Design Drainage Areas for Skimmer Sediment Trap 

Additional Considerations/Recommendations: 

The North Carolina Department of Environmental and Natural Resources (NCDENR) Erosion and 
Sediment Control Planning and Design Manual stipulates a10-acre maximum drainage area for a skimmer 
sediment trap The EEUDO Steering Committee discussed lowering the maximum drainage area 
requirement from 10 acres to 7 acres. Tetra Tech believes that reducing the maximum drainage area 
would not necessarily enhance environmental protection and that increasing the storage volume of the 
trap as recommended in Issue #3 above would satisfactorily address concerns regarding skimmer basin 
adequacy. Tetra Tech also believes this alternative approach would be more cost effective. Decreasing the 
maximum drainage area to a basin would likely require a developer to build more basins for a site (which 
also would need to be maintained). The same level protection could be achieved through requiring that a 
basin contain a larger storage volume or capture a larger design storm (Issue # 5 below), essentially 
building and maintaining a larger basin as opposed to multiple smaller basins.  

Issue #5. Skimmer Sediment Trap and Basin Sizing Based on the 10-Year Storm 

Additional Considerations/Recommendations: 

A design storm linked to a longer period increases the amount of water coming into the sediment basin. 
At the time of the Steering Committee Report, the UDO required all projects that fell within High Quality 
Water Zones to apply the 25-year design storm. All other traps and basins were required to use the  
10-year design storm. Most projects in the City were located outside the High Quality Water Zones and 
inside the defined City/County protected and critical buffer areas for drinking water supplies (EEUDO, 
2009d). Based on the Committee’s report, the UDO now requires, “Erosion and sedimentation control 
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measures, structures, and devices shall be planned, designed, and constructed to provide protection from 
the calculated maximum peak of runoff from the 25-year storm.” 

Tetra Tech thinks this requirement is reasonable, particularly within the watershed overlay areas. The City 
could consider applying this standard to traps that will be in use for more than 6 months. Of even greater 
positive impact would be a requirement that flocculant applications (floc logs, etc.) be used in traps and 
basins, or that traps and basins produce an effluent meeting a specified criterion for total suspended solids 
(TSS) or NTUs. This would be similar to the proposed EPA regulations for larger sites, which contain a 
stormwater discharge effluent limit of 280 NTUs. (Note: In terms of the effectiveness of BMPs, an 
effluent standard is the easiest to verify in the field.) 

Issue #6. Stabilization Requirements 

Additional Considerations/Recommendations: 

The EEUDO Steering Committee discussed the following policy enhancements for project stabilization 

• Require all projects to be stabilized within 14 calendar days following any construction activity or 
phase, whichever is shorter. 

• Require all projects with steep slopes to be stabilized within 7 calendar days following any 
construction activity or phase, whichever is shorter. 

• Require all traps, basins, and diversion ditches to be stabilized within 7 calendar days following 
any construction activity or phase, whichever is shorter. 

• Require all projects with moderate slopes to be stabilized within 10 calendar days following any 
construction activity or phase, whichever is shorter. 

Tetra Tech believes the recommended stabilization time periods and other specifications are appropriate. 
However, requiring action “following any construction activity or phase” is a nebulous trigger. For 
example, if a small drainage ditch bisecting a 15-acre bare site is enlarged or cleaned out, would it be 
considered a “construction activity” that would re-start the clock? Many jurisdictions specify that 
“portions of the site that are inactive” be stabilized with mulch or mulch and temporary seed. Tetra Tech 
has found that 14 days of inactivity is the typical trigger, but some jurisdictions have requirements for 
acting after 7 days of inactivity on slopes near surface waters. The State of Kentucky now requires 
stabilization within 24 hours for slopes within 25 feet of surface waters. Inactivity is defined as the 
absence of any clearing or grading work in that portion of the site. This is a more stringent trigger than the 
completion of “any construction activity or phase.” Also, specifying that “portions” of the site are 
“inactive” stresses that areas that are inactive and bare need to be stabilized, even if construction is 
proceeding elsewhere on the site. This can be a major issue in erosion control. 

After the Steering Committee report, the UDO was amended as follows regarding stabilization of 
disturbed land. 

Ongoing Activity. Land left exposed shall be planted or otherwise provided with temporary 
ground cover, devices, or structures sufficient to restrain erosion within the applicable time period 
after completion of any phase grading or period of inactivity as follows: seven days for a steep 
slope; ten days for a moderate slope; and 14 days for land with no slope or inclination. 

Completed Activity. For any area where grading activities have been completed, temporary or 
permanent ground cover sufficient to restrain erosion shall be provided as soon as practicable, but 
in no case later than seven days after completion of grading. 

The amendments above are clearer and stronger than the Steering Committee recommendations, and 
address Tetra Tech’s noted concerns. No further action is recommended. 

Issue #7. Proposed Technical Enhancements to the Use of Field Measures 
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Additional Considerations/Recommendations 

The following comments address technical enhancements to field measures that were considered by the 
Steering Committee. These comments are particularly important in light of USEPA’s proposed turbidity 
requirement of 280 NTUs for larger sites. 

• The mobile turbid water treatment plants work well, but are expensive to operate and maintain.  

• Flocculants will help meet the proposed requirement, and can be applied to traps or ponds. 

• The collapsible silt fence is a good option. However, it should be limited to areas where access is 
needed, and not used on long downslope or other areas where high volumes of stormwater and 
sediment are expected. 

• Tetra Tech highly recommends the degradable straw blankets. However, Durham should specify 
a blanket with webbing that will decompose within 6 months – usually the cotton fiber type, not 
the vinyl type. Use of longer-lived vinyl webbing causes major mowing problems, and can trip 
runners, walkers, and playing children later on, after the construction has been completed and the 
site is in use.  

• In requiring the lining of all temporary diversion ditches with geofabric, it is important that the 
City and County be clear about specifying geofabric, erosion control blankets, or turf 
reinforcement mats. There are industry definitions, standards, and classifications for these 
materials. All have specific site application parameters. The Team does recommend that all 
stormwater conveyances – ditches, swales, etc. – be lined, regardless of whether they are 
temporary or permanent. Appendix B is a multi-page table, Erosion Control Technology Council 
Standard Specification for Temporary Rolled Erosion Control Products, used by the State of 
Kentucky that summarizes the various classes of erosion control blankets and turf reinforcement 
mats.  

• Setting the permit fees based on total disturbed area AND the length of time areas are disturbed 
and not stabilized would provide a powerful incentive to quickly stabilize mass grading areas. 

• Dedicated construction stormwater inspectors are becoming the norm for larger jurisdictions 
nationwide. 

4.2 STREAM AND WETLANDS PROTECTION  
Overview 

Policy Paper #2, Stream and Wetlands Protection (EEUDO, 2009a), reviews state and local water quality 
protection efforts undertaken since the mid-eighties which have resulted in a myriad of regulations for 
drinking water supply protection, stormwater management, and total maximum daily loads for impaired 
waters. Four issues were reported by the EEUDO Steering Committee that may warrant additional 
attention: stream buffer width, stream delineation to identify small order streams, size of wetlands 
requiring buffers, and wetland buffer width.  

Issue #1: Stream Buffer Width 

Additional Considerations/Recommendations: 

Currently stream buffers for both intermittent and perennial streams are typically 50 feet, with 50- to  
150-foot buffers required in the Watershed Protection Overlay areas. The buffers have two zones with 
differing requirements: the streamside zone (which remains forested) and the outer zone (which can be 
grassed). The exception is buffers in the Suburban and Rural tiers of the County where the buffers are to 
remain in natural undisturbed vegetation.  
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Policy paper #2 provided examples of local regulations from piedmont North Carolina communities. 
Orange County provides another alternative approach. In water supply watershed overlay districts, 
streams with floodplains (as identified by FEMA) must have buffers calculated from the outside edge of 
the floodplain. A minimum 50 foot buffer requirement gradually increases based on both slope and 
groundcover. Steeply sloped areas have the maximum buffer requirements: 250 feet for grassed area and 
150 feet for a wooded area. In non-water supply protection areas, there is a minimum 50-foot buffer 
around perennial and intermittent streams. This buffer is extended around the perimeter of all other water 
features. 

The Environmental Law Institute has summarized national research on the functions that different buffer 
widths provide (McElfish, 2008). In Figure 1, the thin arrow represents the range of potentially effective 
buffer distances for each function. The thick bar represents the buffer distances that may most effectively 
accomplish each function (30 to ≥ 100 feet for sediment and phosphorous removal; 100 to ≥ 160 feet for 
nitrogen removal; and 100 to ≥ 300 feet for wildlife protection). 

 

 
Figure 1 Effective Buffer Distance (McElfish, 2008) 

In terms of water quality, stream buffers provide some filtering and treatment of upland nutrient loading 
from adjacent land uses. An intact tree canopy in the buffer reduces the risk of algal growth and promotes 
the natural cycling of nutrients. Tetra Tech estimates that a 50-foot vegetated riparian buffer treats land 
within a maximum of 150 feet of the upper boundary of the buffer. Percent removal efficiencies for TSS, 
Total Phosphorus (TP), and Total Nitrogen (TN) are estimated as 62, 38, and 31 percent respectively 
according to Desbonnet, et al. (1994), Schueler (1995), Tetra Tech (2005), and Wenger (1999). Increasing 
the width of the buffer (e.g., beyond 50 feet) does not proportionally treat more land adjacent to the 
buffer. Also, compared to the rural environments, urban riparian buffers are generally less effective at 
pollutant removal because the soils have been compacted, and drainage typically bypasses the buffers 
through channelized runoff or stormwater pipes. From a water quality, aquatic habitat, and hydrology 
perspective, one of the greatest benefits of riparian buffers in urban areas is stabilization of streambanks.  

To help meet multiple natural functions and smart growth objectives, Tetra Tech would recommend 
continuing the City and County’s current regulations that have more stringent requirements in rural and 
suburban areas than in the urban areas. In sensitive areas where buffers are currently 50 feet, buffer 
widths could be increased to 100 feet (or greater).  
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Issue #2: Stream Delineation to Identify Small Order Streams 

Additional Considerations/Recommendations: 

The Steering Committee reported that small order streams, or ephemeral streams, account for a large 
portion of the total length of streams in a watershed. However, it is challenging to regulate headwater 
streams due to difficulty identifying them. For example, headwater streams may not have well-defined 
channels and may flow only periodically. There are also discrepancies between U.S. Geological Survey 
(USGS) and Natural Resource Conservation Service (NRCS) Soil Survey Maps. Currently Durham does 
not require buffers on ephemeral streams. The Steering Committee looked at codes in four other 
jurisdictions across the state, and found ephemeral buffer regulations in only one: Chatham County 
requires a 30-foot buffer based on North Carolina Division of Water Quality (NCDWQ) field 
identification techniques. Locally, the Town of Carrboro also requires buffers along ephemeral streams: 
30 feet in the University Lake watershed (a drinking water supply watershed) and 15 feet outside of this 
watershed. Durham may wish to consider such a tiered approach to ephemeral streams.  

Issue #3: Size of Wetlands Requiring Buffers 

Additional Considerations/Recommendations: 

The Environmental Law Institute’s (ELI) Planner’s Guide to Wetland Buffers for Local Governments 
(McElfish, 2008) reviews four ways ordinances define or address wetlands: 

• All wetlands and waters 

• Specific wetland types or classes of wetlands 

• Stream and river corridors and floodways, but consider wetlands within these areas 

• Specifically identified, mapped wetlands 

Currently the City and County require a buffer around jurisdictional wetlands (those identified by the US 
Army Corps of Engineers or the North Carolina Department of Natural Resources) that are at least one 
acre in size. Note that the Jordan Lake Nutrient Rules Approved November 20, 2008 stipulate that 
wetlands adjacent to surface waters or within 50 feet of surface waters shall be considered as part of the 
riparian buffer but are regulated pursuant to NCAC 2H .0506. 

Tetra Tech recommends strengthening the City and County’s existing regulations to include all wetlands, 
as feasible, with varying buffers based on size and type of wetland. 

Issue #4: Wetland Buffer Width 

Additional Considerations/Recommendations: 

The EEUDO Steering Committee recognized that wetland buffers function like stream buffers and are 
integral to preserving valuable natural functions. Currently the UDO requires a wetland buffer width of  
25 feet along the perimeter boundary of any wetland area of at least one acre in size. The Committee 
considered several policy options including provisions in the UDO that allow reduction of the wetland 
buffer width, requiring building setbacks from the existing wetland buffer, and requiring a larger buffer 
(such as 50 to 100 feet). Research has shown that for wetlands to be effective in providing water quality 
and habitat functions, a buffer width greater than 25 feet is needed (McElfish, 2008). Tetra Tech would 
recommend increasing the wetland buffer width requirements. The City may wish to consider maintaining 
a wetland buffer policy consistent with applicable stream buffer regulations. 

4.3 SITE PREPARATION  
Overview 

Currently the UDO defines mass grading as 
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…The grading of one acre or more at one time to prepare multiple lots for construction, rather than 
lot-by-lot grading at the time of building construction of any project that would require the 
preparation of a Sedimentation and Erosion Control Plan pursuant to Sec. 12.10.3. General 
requirements. This definition does not include grading necessary to install required infrastructure such 
as roads. 

The UDO currently does not limit the use or extent of mass grading (EEUDO, 2009d). 

The EEUDO Steering Committee reported that mass grading is a common occurrence in Durham, 
particularly for projects such as shopping centers, office buildings, schools, and multifamily 
developments that often require large parking areas and large expanses of cleared, relatively flat land. 
This disturbance can cause visual impacts to the community as well as erosion and siltation downstream. 
The EEUDO Policy Paper #3, Site Preparation (EEUDO, 2009b) and the Summary of Steering 
Committee Actions (EEUDO, 2009d) address policy option recommendations for strengthening the 
unified development ordinance regarding mass grading, mass grading buffers, and clear-cutting of trees. 

Issue #1: Mass Grading 

Additional Considerations/Recommendations: 

The policy options identified by the staff and EEUDO Steering Committee capture most of the essential 
elements regarding appropriate mass grading controls. Tetra Tech offers the following additional 
observations and considerations: 

• Durham may wish to consider adding “clearing” to “grading,” to capture areas that are stripped of 
vegetation prior to grading but are not actively graded for days or weeks. 

• One of the most successful approaches for addressing site preparation and site development has 
been the adoption of mandatory meetings at the site between the jurisdictional stormwater 
management/engineering/planning staff and the developer and his/her design engineer(s). 
Meetings are held prior to the development of site design plans, and focus on site assessment, 
fitting the proposed project to the site, location of roads and structures, identification of “do not 
disturb” areas (e.g., buffers, tree preservation, stormwater infiltration, etc.), mass grading phasing, 
and other key design/construction issues. The approach moves the time investment for plan 
review to the front-end of the process, rather than the back-and-forth time that may be required to 
review documents in the office. It also clarifies opportunities and expectations at the beginning of 
the process, ground truths conceptual plans, and avoids having the developer invest large sums of 
money in design plans that might not be acceptable to the City and County. 

• Increasing the mass grading threshold from one to four acres appears to be counterproductive 
from an environmental perspective, although from an administrative perspective it would help to 
reduce staff time invested in reviewing project plan reviews and compliance. Also, according to 
the EEUDO Steering Committee, it would “put mass grading more in line with the UDO 
definition on land disturbance.” 

• Removing the exemption for road and utility work is justified and prudent. 

• Durham might want to consider provisions to identify and conserve areas of soils with good 
percolation rates, to aid in stormwater infiltration. 

• Lack of any monetary penalties can be an impediment to compliance. Developers are often able 
to apply for permits under a variety of business or personal names, making the current penalty 
(loss of permit eligibility for a short time) somewhat lenient. A per-day or per-acre monetary 
penalty for non-compliance should be considered.  
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• Many jurisdictions have tightened their requirements for stabilizing “portions” of the site that are 
not being actively graded. The USEPA General Permit for Construction Activity requires 
stabilization within 14 calendar days. In some communities, there is a 1- to 7-day inactivity 
allowance for slopes near streams. The Steering Committee considered and chose not to 
recommend requiring stabilization within 14 calendar days. The current UDO now requires 
stabilization of disturbed land within 7 days for a steep slope, within 10 days for a moderate 
slope, and within 14 days for land with no incline (UDO 12.10.4.B.1). Tetra Tech concurs with 
this ordinance revision. 

Issue #2: Mass Grading Buffers 

Additional Considerations/Recommendations: 

Tetra Tech recommends that the UDO require any and all buffer incursions (e.g., for utilities, access, 
stormwater facilities, etc.) be designated on the plans, and limited. For example, temporary access or 
utility construction could be limited to a 10-foot width at locations designated on the plans only. The 
EEUDO Steering Committee did not support a policy to limit allowable mass grading buffer intrusions. 
The Team would strongly recommend reconsideration of this policy enhancement to the UDO. 

Issue #3: Clear Cutting 

Additional Considerations/Recommendations: 

Tetra Tech recommends addressing this topic as “tree removal,” and using the Apex, NC approach 
(requiring approval of a plan and issuance of a permit for tree removal) as outlined in Policy Paper #3, 
Site Preparation (EEUDO, 2009b). The recommendation to establish fines and penalties for violation of 
tree removal/clear cutting is an appropriate and prudent policy, and could also be considered for mass 
grading (i.e., $2 per ft2 for violations, up to $40k). 

The current UDO Article 12.10.2 stipulates that, “If land disturbing activity undertaken on forest land for 
the production and harvesting of timber and timber products is not conducted in accordance with Forest 
Practice Guidelines Related to Water Quality, the provisions of this (Sedimentation and Erosion Control) 
Article shall apply to such activities and any related land-disturbing activities.” While this does not 
prevent clear cutting, it does help address its water quality impacts. 

4.4 TREE PROTECTION  
Overview 

Preservation of tree coverage has been part of Durham’s development ordinances since 1999.  In the 
current UDO, tree preservation areas can include individual trees or clusters of trees, and can include 
floodplains, wetlands, steep slopes, inventory sites, and stream buffers. The preservation areas must be 
located in open space or buffer areas, and must be protected from root zone disturbance. The minimum 
area of tree coverage for credit is 1,000 square feet for parcels greater than one acre and 500 square feet 
for parcels less than one acre. There are also tree replacement standards. The Steering Committee found 
that the language in the UDO unintentionally encourages developers to replace trees rather than preserve 
existing ones. 

To help preserve specimen trees, the UDO requires the developer to identify trees greater than 18 inches 
diameter at breast height (dbh) on a preliminary plat, site plan, or any development plan showing building 
footprints. However specimen trees that are not within the existing buffers or tree protection zones are not 
required to be protected or preserved.  

In Policy Paper #4, Tree Protection (April, 2009c) and its summary of actions, the Steering Committee 
explored ways to strengthen preservation of existing trees and specimen trees during the development 
process. 
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Issue #1: Preserving Existing Stands of Trees 

Additional Considerations/Recommendations: 

Tetra Tech particularly concurs with the Steering Committee recommendations to allow greater flexibility 
in the designation of tree coverage areas, including allowing partial credit for smaller existing young 
pines or hardwoods (of less than two-inch caliper) and allowing variation in width so that existing trees 
can be credited. The intent of these revisions is to promote survivability of trees, maintain healthy trees 
and retain soil. Tetra Tech also encourages the ordinance revision allowing the planting of native, 
hardwood understory species to be counted toward tree replacement. These trees would be 0.75 to  
1.5 inch caliper or approximately a five- to six-foot tall tree (EEUDO, 2009c). Again, this proposed 
ordinance revision could promote greater overall survival than if larger hardwoods are planted among 
existing tree canopy (EEUDO, 2009c).  

On the whole, Tetra Tech concurs with the recommendation to exclude utility lines and stormwater 
facilities from the tree coverage areas, with one exception: constructed wetlands. The Team believes that 
wetlands can be designed and constructed to meet the natural and aesthetic functions that the tree 
preservation areas are intended to meet. Tetra Tech would note that it may be difficult for the City and 
County to strictly enforce exclusion of all utility lines from tree coverage areas.  

Issue #2: Specimen Trees 

Additional Considerations/Recommendations: 

Tetra Tech finds it reasonable to redefine the specimen trees as:  

• Pine trees over 18 inches dbh 

• Hardwoods trees over 15 inches dbh, and 

• North Carolina native hardwood species over 10 inches dbh. 

This reflects the more protective policies in neighboring Chapel Hill and Raleigh, as discussed in Policy 
Paper #4 (EEUDO, 2009c). It is also reasonable, as recommended, to allow greater tree coverage credit 
for the preservation of specimen trees outside of any required buffer area.  
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5 Report: Low Impact Development Practices  
Overview 

In 2009, as part of the Ellerbe Creek Watershed Management Implementation Plan project, the City and 
its consultant, LimnoTech, completed a report, Better Site Design: A Review of Low Impact Development 
Practices and Recommendations for Implementation. Based on review of potential LID practices and an 
assessment of projected land use changes, the report concluded that emphasis should be given to LID 
practices that are suited to low to medium density residential development. The recommended practices 
included cluster development, minimization of disturbed area, preservation of sensitive areas, 
bioretention, infiltration practices, permeable pavement, green roofs, green streets, native vegetation, and 
capture/reuse of stormwater through cisterns and rain barrels. The report summarized the planning level 
costs and benefits of implementing LID in new development in a subwatershed of Ellerbe Creek. A key 
finding was that reduction of peak flow rates or volumes to levels below current conditions would likely 
require retrofits in areas of existing development as well. Finally, the report discussed LID ordinances 
from other municipalities and made general recommendations for future review and modification of 
existing City of Durham ordinances to promote LID techniques. The report recommended convening a 
committee to review the UDO in detail, and to revise the ordinance such that it explicitly defines and 
refers to LID, provides incentives for the use of LID techniques, discourages excess pavement, 
encourages bioretention curb extensions in on-street parking areas, has maximum parking allowances for 
commercial development (with options to bank parking spaces for future potential use), and allows 
flexibility in the site design process to accommodate LID practices.  

Below are issues and additional considerations regarding the report’s findings and recommendations.  
Appendix A, LID Opportunity Checklist, provides more details.  

Issue #1: Green Streets Techniques  

Additional Considerations/Recommendations: 

Tetra Tech recommends that the City and County expand the definition and practices associated with 
Green Streets to include 

• Encouraging/allowing street pavement widths to be between 18-22 feet for residential streets. 

• Requiring cul-de-sacs to have a radius of 35 feet or less. 

• Encouraging/allowing bioretention areas within the cul-de-sacs. 

• Encouraging/allowing pervious surfaces such as paver stones, porous pavement, or grass pavers 
for on-street parking areas. 

• Encouraging bump-outs near intersections for bioretention and traffic calming. 

• Allowing 4-foot sidewalks. 

• Varying parking requirements to reflect places where more trips are made on foot or transit. 

Issue #2: Infiltration Practices  

Additional Considerations/Recommendations: 

A key component of LID is using the natural landscape to infiltrate rainwater. LID site design includes 
routing stormwater to natural areas, particularly those with high infiltration capacity and/or routing 
stormwater to LID devices, some of which function best in high infiltration soils. Therefore, it is 
important to identify high infiltration soils on-site early in the permit application process and preserve 
them for stormwater management. The City is located in the Triassic Basin where infiltration can be 
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challenging, but still possible. Tetra Tech recommends that the City and County require project applicants 
to identify soils with high infiltration capacity in the conceptual state of site planning, and before clearing 
and grading permits have been issued, and require the applicants to reserve them for potential use in 
stormwater management. Additionally, the City and County could require retention/infiltration onsite 
where A and B soils exist. 

Issue #3: Expanding Credit and Opportunity Areas for LID  

Additional Considerations/Recommendations: 

• Allow structural LID practices to be constructed in a development’s designated open space, with 
the exception of tree coverage areas as noted above. 

• Allow structural LID practices to count as required landscaping and open space. 

Issue #4: Cost and Benefit of Recommended LID Practices for Residential Areas  

Additional Considerations/Recommendations: 

The LimnoTech report recommended a “likely” implementation scenario in residential areas that 
employed five LID techniques: permeable pavement, rain barrels, cisterns, green roofs, and green streets. 
Tetra Tech finds that the report’s discussion of expected benefits and costs of these LID practices in 
residential areas seems somewhat optimistic. 

Regarding the benefits of green roofs, the report references a study of a Georgia watershed where total 
impervious area was reduced from 53.8 percent to 38 percent when all roofs were green. It is likely that 
this was a simulation of a “what if” scenario rather than an actual case study of an entire residential area 
greening its rooftops. The report also states that green roofs reduce overall imperviousness by creating a 
permeable surface on traditionally impermeable roofs. Tetra Tech believes it is more accurate to say that 
the runoff response changes to a state between pervious and impervious conditions. Moreover, the report 
states that, based on literature review, the effectiveness of a green roof at reducing overall imperviousness 
ranges from 15 percent to 55 percent, with an expected performance of 35 percent reduction in runoff and 
a maximum likely performance of 90 percent reduction in runoff. The higher end of this range is likely to 
be achieved only in smaller rain events. 

NCSU has conducted studies on the benefits of green roofs in North Carolina, and found that each green 
roof retained well over 50 percent of rainfall annually, and also helped reduce peak flows and large 
volumes of rainfall (Hunt, 2006). However, in terms of water quality, NCSU reported an export of 
nutrients from green roofs (Hunt, 2006), which can be a problem for Durham’s downstream nutrient 
sensitive waters. The researchers attributed the nutrient export to the composition of the soil media.  

The national cost data for green roofs varies widely as well. The LimnoTech report (2009) states that the 
“available LID cost data suggests that a typical green roof costs $10 to $25 per square foot to install.” 
Based on Tetra Tech’s experience, these estimates appear to be somewhat low. It would be important to 
know what is considered a “typical” roof, and what is included in this cost range estimate. For example, it 
appears that the range might exclude some of the cost needed for structural upgrades to the roof. 

The NCSU study of green roofs in North Carolina reported that green roofs range from $12 to $25 per 
square foot more than conventional roofs (in 2006 dollars), and that their construction cost is seen as a 
major drawback (Hunt, 2006). According to the researchers, the costs are high due to expensive materials 
used, difficulty in transporting the materials onto the building, and the structural reinforcement needed.  

More generally, the LimnoTech report (2009) provided the estimated costs per expected percent reduction 
in imperviousness for the likely LID scenario. Based on Tetra Tech’s experience, the assumed percent 
reductions are overly optimistic for three of the five LID practices (permeable pavement, rain barrels, and 
green roofs). In addition, it seems that some of the construction and long-term maintenance costs and re-
enforcement costs may not have been considered for the permeable pavement and green roofs. These 
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costs can greatly affect the overall effectiveness and feasibility of the options considered. Compounding 
this problem is the report’s use of reduced imperviousness as the key indicator in selecting LID BMPs.  

In sum, the costs and benefits of these LID practices can vary widely depending on a watershed’s natural 
features, unique land use and land cover, as well as the actual BMP technology, designs, and maintenance 
assumed. These variations are reflected in the national data used by LimnoTech. A more detailed analysis 
is needed on the potential use of permeable pavement, rain barrels, and green roofs in residential areas in 
Durham to more accurately estimate their potential benefit and costs. Particularly, given the high cost of 
green roofs and their potential for increasing rather than decreasing nutrient load, Tetra Tech would 
recommend that the City reconsider the widespread use of this BMP in residential areas until additional 
study has been completed. 

As a note, in the BMP retrofit pilot studies in Third Fork Creek, Tetra Tech “screened out” green roofs for 
residential areas due to performance and high cost relative to other BMPs. Widespread use of permeable 
pavement in residential areas was not considered due to problems with clogging, long-term performance, 
and low permeability of soils. Tetra Tech is recommending water harvesting (i.e. cisterns and rain 
barrels); however, as noted above, we expect their benefits to be lower than those in the LimnoTech 
(2009) report. 

One alternative to green roofs that the City and County might wish to evaluate is brown roofs, also known 
as biodiverse roofs. Construction techniques for brown roofs are typically similar to those used to create 
flat green roofs, the main difference being the choice of growing medium (usually locally sourced rubble, 
gravel, spoil, etc.).Over time, brown roofs develop a vegetated cover based on local seed sources, 
therefore transition to a greenroof. Essentially the brown roofs develop their own local ecosystem. The 
media used and the lack of need to fertilize the “green roof” should help eliminate nutrient export. 

LID Opportunity Checklist 

Finally, in its review of the City’s codes and manuals Tetra Tech used the LID Opportunity Checklist to 
evaluate the degree to which recommended LID techniques are being implemented. Items in the checklist 
fall into 14 categories: 

• clearing and grading 

• incentives for minimizing impervious or built upon area 

• minimizing impervious or built upon area associated with streets 

• minimizing impervious or built upon area associated with parking/driveways/sidewalks 

• clustering development 

• preserving sensitive wetlands 

• steep slopes 

• preserving sensitive soils 

• preserving sensitive stream buffers 

• managing stormwater 

• managing open space 

• landscaping 

• plumbing codes 

• regional BMPs 
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Based on best professional judgment, Tetra Tech prioritized each item on the checklist as follows: 
 

" Highest priority short-term: essential to LID and smart growth policy, and relatively easy to implement 
³ High priority short and long-term: essential to LID and smart growth policy, but relatively difficult to 

implement 
! Medium priority long-term: important but not essential to LID success  
 

Of the LID 30 opportunities considered highest priority, 13 are being implemented by the City, and only 3 
were identified as clear gaps in the LID toolkit (See Appendix A, comments). Tetra Tech was uncertain 
about implementation of 13 of the high priority items on the checklist based on the codes and manuals 
reviewed. These items are noted as “unclear” in the comment section of the table. The LID Opportunity 
Checklist is still preliminary in nature. The Team welcomes feedback from the City Coordinating Team 
on specific items to include on the checklist, their degree of importance, and the current status of 
implementation. Tetra Tech would particularly appreciate the Committee’s insight on those items listed as 
“unclear.”  
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6 Summary  
In recent years, the City has significantly enhanced its stormwater codes, ordinances, policies, and 
procedures, including related provisions in its Unified Development Ordinance (UDO) and Reference 
Guide for Development. The purpose of Task 9 of the Third Fork Creek project is to support the City in 
these ongoing efforts. Pursuant to this task, Tetra Tech reviewed specific codes and documents specified 
by the City to identify potential gaps and barriers in the City’s stormwater management and watershed 
restoration efforts.   

On the whole, Tetra Tech found the city’s codes, policies, and manuals to be thorough and progressive. 
Our review did identify a number of opportunities to strengthen existing codes and policies that the City 
may wish to consider. The highest priority recommendations include 

• Require that redevelopment projects conduct a stormwater impact analysis and mitigate offsite 
impacts. Given smart growth policies, redevelopment mitigation requirements could be less 
stringent than those in greenfield areas. Lower the threshold of imperviousness that triggers 
stormwater management from 15 percent to 10 percent imperviousness, and require appropriate 
controls for mitigation of impacts. Encourage the design of green streets, which use natural 
systems to manage stormwater, reduce flows, and improve stormwater quality. Add shared 
parking as an additional factor to be considered in alternative parking plans. 

• For sedimentation and erosion control plans, add specific requirements for inspection frequency. 

• Address sediment controls for offsite impacts and non-sediment pollutants at construction sites 
(such as concrete waste and oils). 

• Modify the approach for the required design drainage areas for skimmer sediment traps. The 
EEUDO Steering Committee discussed lowering the drainage area requirement from 10 acres to  
7 acres. Tetra Tech recommends increasing the design storm period from 10 years to 25 years as 
an alternative approach that would be more cost-effective.  

• Continue the City and County’s current stream buffer regulations that have more stringent 
requirements in rural and suburban areas than in the urban areas. However, in sensitive areas 
where buffers are currently 50 feet, buffer widths could be increased to 100 feet (or greater).  

• Increase the wetland buffer width requirements. The City may wish to consider maintaining a 
wetland buffer policy consistent with applicable stream buffer regulations. 

• Amend the UDO mass grading provisions to require any and all buffer incursions (e.g., for 
utilities, access, stormwater facilities, etc.) be designated on the plans, and limited. Require that 
stormwater be retained/infiltrated onsite where possible. 

• Minimize setbacks required for cluster developments. 

• Expand the credit and opportunity areas for LID to include allowing 

o structural LID practices to be constructed in a development’s designated open space, with 
the exception of tree coverage areas. 

o structural LID practices to count as required landscaping and open space. 
o bioretention areas in parking medians where feasible. 
o pervious surfaces for on-street parking. 
o curb bump-outs near intersections for traffic calming and bioretention opportunities. 

• Conduct a more detailed analysis on the potential use of permeable pavement, rain barrels, and 
green roofs in residential areas in Durham to more accurately estimate their potential benefit and 
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costs. Particularly, given the high cost of green roofs and their potential for increasing rather than 
decreasing nutrient load, Tetra Tech would recommend that the City reconsider the widespread 
use of this BMP in residential until additional study has been completed. 

The code and policy gaps and barriers identified in this memorandum may be addressed in codes or 
documents outside of this review. As one example, the March 2009 Stormwater Ordinance update 
was not part of the requested Task 9 code and ordinance review, and certain sections of Reference 
Guide for Development and the UDO sections reviewed by Tetra Tech may be replaced or 
superceded by the recent stormwater code update. Therefore, the City Coordinating Team’s broad 
knowledge of City codes and ordinances will be instrumental in correcting and finalizing the 
recommendations herein. 
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Key to Symbols: 
" Highest priority short-term: essential to LID and smart growth policy,  and relatively easy to implement 
³ High priority short and long-term: essential to LID and smart growth policy, but relatively difficult to implement 
! Medium priority long-term: important but not essential to LID success  
 

LID OPPORTUNITY 
CHECKLIST 

DEGREE OF 
IMPORTANCE COMMENTS 

Clearing and Grading 
• Is disturbance of vegetated areas and 

riparian areas required to be minimized 
(or phased)?  

" 
Yes. 

• Are building envelopes required to 
avoid sensitive environmental areas such 
as riparian areas, wetlands, high 
infiltration soils, steep slopes, etc.? 

³ 

Mixed. EEUDO Steering Committee 
recommended amendments to require site 
fingerprinting for single family subdivisions 
with lots 10,000 ft2 or greater. 

• Is total site disturbance required to be 
minimized (or phased)? 

! 

Mixed. EEUDO Steering Committee 
recommended strengthening UDO provisions 
such as requiring large phased residential 
developments that are to be mass-graded to 
conduct phased grading; requiring a clear 
cutting permit, etc. 

• Is all disturbed area that is not being 
actively worked required to be 
stabilized within 30 days after work has 
temporarily or permanently stopped? 

" 

Yes. EEUDO Steering Committee 
recommended further strengthening the 
stabilization periods for moderate and steep 
slope areas and traps, basins, and diversion 
ditches. 

Incentives for Minimizing Impervious or Built Upon Area 
• Does a stormwater fee exist? ³ Yes. 

• If a stormwater fee exists, does it 
consider (effective) impervious area to 
determine the fee (e.g., percent of 
impervious area determines the fee)? 

" 

Yes. 

• Are there incentives to reduce 
impervious area on private property? ³ 

Yes. 

Minimizing Impervious or Built Upon Area Associated with Streets 
• For residential development, are the 

street pavement widths allowed to be 
between 18 to 22 feet?  

³ Unclear. Set by Durham Transportation Div. 
Not specified in Article 12. 

• Are site designs required to promote 
the most efficient street layout to 
reduce overall street length?  

! No. No mention of efficient layout in Article 
12.3.1 – street layout. 

• If there are cul-de-sacs, is the radius 
required to be 35 feet or less? 

! Yes. Section 9 requires a 35-ft back of curb 
throat radii 
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• If there are cul-de-sacs, are landscaped 
islands or bioretention islands allowed 
or encouraged? 

! No mention of cul-de-sac islands in Article 12. 

• Are grass swales or bioretention swales 
allowed instead of curb and gutter or 
with curb cuts (where slopes allow)? 

³ Unclear 

Minimizing Impervious or Built Upon Area Associated with Parking/Driveways/Sidewalks 
• For office buildings, is the required 

parking ratio 3.0 spaces per 1,000 sf of 
gross floor area or less? 

" Yes – requirement is for one space per  
250 sf floor area (Article 10.3.1). 

• For commercial centers, is the required 
parking ratio 2 to 4.5 spaces per 1,000 sf 
of gross floor area or less? 

" Yes – 7 different commercial uses listed in 
Article 10.3.1 – generally 1 per 200 sf floor 
area. 

• Are proposed developments allowed to 
take advantage of opportunities for 
shared parking? 

" Unclear 

• Is the minimum stall width for a 
standard parking space 9 feet or less? 

" Yes – 8.5 ft 

• Are bioretention cells allowed in parking 
medians where feasible? 

" Unclear 

• Are driveway standards 9 feet or less in 
width? 

³ Yes 

• Are shared driveways allowed? " Unclear 
 

• Are pervious surfaces such as paver 
stones, porous pavement, or grass 
pavers allowed for on-street parking 
areas? 

³ On-street parking not specifically addressed in 
Article 10 

• Are curb bumpouts allowed near 
intersections for traffic-calming and 
bioretention opportunities? 

" Unclear 

• If sidewalks are required, are they 
required to be designed to the 
narrowest allowable width (e.g, 4 ft.)? 

! No – 5 ft required if sufficient ROW is 
dedicated 

• Are sidewalks allowed to be on one side 
of the street only? 

! Yes, for some streets. Other streets require 
sidewalks on both sides. See Article 12.4.2. 

• Do parking requirements vary by zone 
to reflect places where more trips are 
made on foot or by transit? 

³ Yes – Article 10.4.1 has “Compact and 
Downtown tiers,” “Urban Tier” and “Rural 
and Suburban Tiers” 
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Clustering Development 
• To encourage clustering and open space 

design, are setbacks minimized (e.g., for 
residential lots that are ½-acre or less in 
size, is the front set back 20 feet or less, 
the rear setback 25 feet or less, and the 
side setback 8 feet or less?) 

" Unclear 

• Are site designs required to have 
development focused on areas of lesser 
slopes and farther from watercourses? 

³ Unclear 

Preserving Sensitive Wetlands 
• Are existing wetlands required to be 

preserved? 
" Mixed. Wetland protection applies only to 

jurisdictional wetlands (those identified by the 
US Army Corps of Engineers or NCDENR). 

• Are site designs required to minimize 
hydrologic alteration to existing 
wetlands?  

³ Mixed 

Steep Slopes 
• Are building footprints required to be 

concentrated on slopes of 10 percent or 
less? 

³ Unclear 

• Is disturbance required to be minimized 
on slopes of 15 percent to 25 percent, 
and is revegetation required where 
disturbance on these steeper slopes 
occurs? 

³ Unclear 

• Are areas with 25 percent or greater 
slope required to be preserved? 

³ Unclear 

Preserving Sensitive Soils 
• Are building footprints required to avoid 

highly erodible soils? 
³ No 

• Are building footprints required to avoid 
soils with high permeability (e.g., 
Hydrologic Soil Group A and B)? 

! No 
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Preserving Sensitive Stream Buffers 
• Is a 50- to 75-foot stream buffer 

required? 
! Yes. EEUDO Steering Committee 

recommended amendments to strengthen 
these provisions in some areas. 

• Are stream buffers required to remain 
in a natural state? 

³ Mixed. There is a undisturbed inner zone and 
outer managed zone. EEUDO Steering 
Committee recommended amendments to 
strengthen these provisions in some areas. 

• Are site designs required to preserve 
existing runoff pathways to adequately 
support existing wetlands? 

³ No. 

• Is a minimum 50-foot wetland buffer 
required? 

! No. The UDO currently requires a 25-foot 
buffer for wetlands at least 1acre in size. The 
EEUDO Steering Committee recommended 
amendments to require a 50-foot buffer for 
wetlands at least one acre and not contiguous 
to a stream buffer. 

Managing Stormwater 
• Is stormwater required to be 

retained/infiltrated onsite (through 
bioretention, natural areas, and swale 
infiltration) where possible (e.g., 
Hydrologic Soil Group A and B)? 

" No. Detention standard, not retention. 

• Do stormwater management practice 
standards and sizing provide sufficient 
storage volume? 

" Yes. Generally, controls required to maintain 
predevelopment peak runoff rate from 2-yr 
and 10-yr storms. 

• Are outfalls required to be stabilized to 
reduce erosion? 

" No. Concrete endwall is required, but no 
additional stabilization. Riprap is required for 
outfalls for stormwater impoundments. 

• Is a BMP maintenance plan required? " Unclear 

• Have standard BMP designs considered 
ease of maintenance? 

" Unclear 

• Are stormwater controls required for 
development with >12 percent 
imperviousness 

" No. Article X, Section 70-736(b). 
Development with >24 percent 
imperviousness is required to use stormwater 
controls. Otherwise, vegetated swales are 
encouraged to be used to the extent 
practicable.  

Managing Open Space 
• Are there open space preservation 

requirements? 
! Sections reviewed did not address open space 

requirements. 

• Is preserved open space required to be 
managed in a natural condition? 

³ Mixed 

• Are structural LID techniques such as " Mixed 
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constructed wetlands, swales, and 
bioretention areas allowed to be 
constructed in a development’s 
designated open space, if properly 
designed? 

• Are structural LID techniques such as 
constructed wetlands, swales, and 
bioretention areas given “credit” as 
open space to count as a percent of the 
required open space area, if properly 
designed? 

" Unclear 

• Does protection of sensitive, natural 
areas, and habitat qualify as credit for 
local open space dedication? 

" Unclear 

Landscaping 
• Are bioretention areas allowed to be 

constructed in the development’s 
designated landscape areas, if properly 
designed? 

" A landscaping plan is required, but sections 
reviewed did not address requirements in 
landscaping plan 

• Are bioretention areas given “credit” as 
landscape area to count as a percent of 
the required landscaping? 

" Unclear 

• Are landscaping plans required to 
consider less water-intensive, native 
vegetation (e.g., xeriscaping)? 

" No 

• If irrigation is required, are weather-
based irrigation controls required? 

³ No 

Plumbing Codes 
• Is harvested rainwater allowed to be 

used for nonpotable interior uses such 
as toilet flushing?  

! Plumbing codes were not reviewed 
Unclear 
 

• Are personal treatment systems allowed 
to generate a potable water supply?  

! “                                   “ 

• Are interior or exterior cisterns 
allowed? 

" “                                   “ 

• Is a BMP maintenance plan required? " “                                   “ 

• Have standard BMP designs considered 
ease of maintenance? 

" “                                   “ 
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Regional BMPs 
• Is offsite mitigation allowed in the same 

named watershed? 
" Yes. Article X, Section 70-737(c) 

• Is nutrient banking or the equivalent 
land banking allowed in the same named 
watershed? 

" Yes. Article X, Section 70-737(c) 

• Are performance standards stricter in 
greenfield areas and less strict in 
brownfield areas or areas where denser 
development and infill is encouraged?  

" Yes. Article X, Section 70-737(c) 
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Table 1 Erosion Control Technology Council Standard Specification for Temporary Rolled Erosion Control Products 
 For use where natural vegetation alone will provide permanent erosion protection 

ULTRA SHORT-TERM:  Typical 3-Month Functional Longevity 

Type Product Description Material Composition 

Slope Applications* 
Channel 

Applications* 

Minimum 
Tensile 

Strength1 
Maximum 
Gradient C Factor 2, 5 

Permissible 
Shear  

Stress 3, 4, 6 

1.A Mulch Control Nets A photodegradable synthetic mesh or woven 
biodegradable natural fiber netting. 

5:1 (H:V) < 0.10 @ 5:1 = 0.25 lbs/ft2 5 lbs/ft 

1.B Netless Rolled ECBs Natural and/or polymer fibers mechanically interlocked 
and/or chemically adhered together to form a RECP. 

4:1 (H:V) < 0.10 @ 4:1 = 0.5 lbs/ft2 5 lbs/ft 

1.C Single-net ECBs & 
Open Weave Textiles 

Processed degradable natural and/or polymer fibers 
mechanically bound together by a single rapidly 
degrading, synthetic or natural fiber netting or an open 
weave textile of processed rapidly degrading natural or 
polymer yarns or twines woven into a continuous matrix. 

3:1 (H:V) < 0.15 @ 3:1 = 1.5 lbs/ft2 50 lbs/ft 

1.D Double-net ECBs Processed degradable natural and/or polymer fibers 
mechanically bound together between two rapidly 
degrading, synthetic or natural fiber nettings. 

2:1 (H:V) < 0.20 @ 2:1 =1.75 lbs/ft2 75 lbs/ft 

  

H-1044



Ordinance, Code, Policy, and Procedure Review May 2010  
 
 
 

 
 B-4 
 
 

SHORT-TERM:  Typical 12-Month Functional Longevity 

Type Product Description Material Composition 

Slope Applications* 
Channel 

Applications* 

Minimum 
Tensile 

Strength1 
Maximum 
Gradient C Factor 2, 5 

Permissible 
Shear  

Stress 3, 4, 6 

2.A Mulch Control Nets A photodegradable synthetic mesh or woven 
biodegradable natural fiber netting. 

5:1 (H:V) < 0.10 @ 5:1 = 0.25 lbs/ft2 5 lbs/ft 

2.B Netless Rolled ECBs Natural and/or polymer fibers mechanically interlocked 
and/or chemically adhered together to form a RECP. 

4:1 (H:V) < 0.10 @ 4:1 = 0.5 lbs/ft2 5 lbs/ft 

2.C Single-net ECBs & 
Open Weave Textiles 

An erosion control blanket composed of processed 
degradable natural or polymer fibers mechanically bound 
together by a single degradable synthetic or natural fiber 
netting to form a continuous matrix or an open weave 
textile composed of processed degradable natural or 
polymer yarns or twines woven into a continuous matrix. 

3:1 (H:V) < 0.15 @ 3:1 = 1.5 lbs/ft2 50 lbs/ft 

2.D Double-net ECBs Processed degradable natural and/or polymer fibers 
mechanically bound together between two degradable, 
synthetic or natural fiber nettings. 

2:1 (H:V) < 0.20 @ 2:1 =1.75 lbs/ft2 75 lbs/ft 

EXTENDED-TERM:  Typical 24-Month Functional Longevity 

Type Product Description Material Composition 

Slope Applications* 
Channel 

Applications* 

Minimum 
Tensile 

Strength1 
Maximum 
Gradient C Factor 2, 5 

Permissible 
Shear  

Stress 3, 4, 6 

3.A Mulch Control Nets A slow degrading synthetic mesh or woven natural fiber 
netting. 

5:1 (H:V) < 0.10 @ 5:1 = 0.25 lbs/ft2 5 lbs/ft 
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3.B ECBs & Open Weave 
Textiles 

An ECB composed of processed slow degrading natural 
or polymer fibers mechanically bound together between 
two slow degrading synthetic or natural fiber nettings to 
form a continuous matrix or an open weave textile 
composed of processed slow degrading natural or 
polymer yarns or twines woven into a continuous matrix. 

1.5:1 (H-V) < 0.25 @ 
1.5:1 

=2.00 lbs/ft2 100 lbs/ft 

EXTENDED-TERM:  Typical 24-Month Functional Longevity 

Type Product Description Material Composition 

Slope Applications* 
Channel 

Applications* 

Minimum 
Tensile 

Strength1 
Maximum 
Gradient C Factor 2, 5 

Permissible 
Shear  

Stress 3, 4, 6 

4 ECBs & Open Weave 
Textiles 

An ECB composed of processed slow degrading natural 
or polymer fibers mechanically bound together between 
two slow degrading synthetic or natural fiber nettings to 
form a continuous matrix or an open weave textile 
composed of processed slow degrading natural or 
polymer yarns or twines woven into a continuous matrix. 

1:1 (H:V) < 0.25 @ 1:1 = 2.25 lbs/ft2 125 lbs/ft 

* “C” factor and shear stress for Types 1.A, 2.A and 3.A mulch control nettings must be obtained with netting used in conjunction with pre-applied mulch material. 
1 Minimum Average Roll Values when tested in the machine direction using ECTC Modified ASTM D 5035. 
2 Factor calculated as ratio of soil loss from RECP protected slope (tested at specified or greater gradient, H:V) to ratio of soil loss from unprotected (control) plot 

in large-scale testing.  Performance test values should be supported by periodic bench-scale testing under similar test conditions using ECTC Test Method #2. 
3 Minimum shear stress RECP (unvegetated) can sustain without physical damage or excess erosion (0.5 in soil loss) during a 30-minute flow event in large-scale 

testing.  Performance test values should be supported by periodic bench-scale testing under similar test conditions and failure criteria using ECTC Test Method 
#3. 

4 The permissible shear stress levels established for each performance category are based on historical experience with products characterized by Manning’s 
roughness coefficients in the range of 0.01-0.05. 

5 Acceptable large-scale test methods may include ASTM D6459 or other independent testing deemed acceptable by the engineer. 
6 Acceptable large-scale testing protocol may include ASTM D6460 or other independent testing deemed acceptable by the engineer. 
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Table 2 Erosion Control Technology Council Standard Specification for Permanent Rolled Erosion Control Products 
For applications in ditches and channels, and on slopes not exceeding 0.5H:1V where vegetation alone will not sustain expected flow conditions 
and/or provide sufficient long-term erosion protection 

Type1 
Product 

Description Material Composition 
Minimum Tensile 

Strength 2, 3 
Minimum 
Thickness  

(ASTM D 6525) 
UV Stability 

(ASTM D 4355  
@ 500 Hours) 

Channel 
Applications 
Permissible 

Shear Stress 4, 5 

5.A TRM Long-term, non-degradable rolled erosion 
control product composed of UV stabilized, 
nondegradable, synthetic fibers, filaments, 
nettings and/or wire mesh processed into 
three dimensional reinforcement matrices 
designed for permanent and critical hydraulic 
applications where design discharges exert 
velocities and shear stresses that exceed the 
limits of mature, natural vegetation. 
TRMs provide sufficient thickness, strength 
and void space to permit soil filling and/or 
retention and the development of vegetation 
within the matrix. 

125 lbs/ft 0.25 inches 80% = 6.0 lbs/ft2 

5.B TRM 150 lbs/ft 0.24 inches 80% = 8.0 lbs/ft2 

5.C TRM 175 lbs/ft 0.25 inches 80% = 10.0 lbs/ft2 

NOTES: 
1 For TRMs containing degradable components, all property values must be obtained on the non-degradable portion of the matting alone. 
2 Minimum Average Roll Values, machine direction only for tensile strength determination using ASTM D6818 (Supersedes Mod. ASTM D5035 for RECPs). 
3 Field conditions with high-loading and/or high survivability requirements may warrant the use of a TRM with a tensile strength of 3,000 lb/ft or greater. 
4 Shear stress that fully vegetated TRM can sustain without physical damage or excess erosion (0.5 in soil loss) during a 30-minute flow in large-scale testing. 
5 Acceptable large-scale testing protocol may include ASTM D6460 or other independent testing deemed acceptable by the engineer. 
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Environmental Enhancements to the UDO: 

Summary of Recommendations 

I. Introduction 

Over the past several decades, Durham and other Triangle communities have witnessed 

increasing demand for growth and development.  At the same time, citizens and 

government officials have become concerned that many of the qualities that attract people 

and businesses to the region, such as clean air, clean water, and green open spaces, are 

threatened by that growth.  In response, every few years Durham evaluates its 

development regulations related to environmental protection and takes steps to strengthen 

the provisions that protect the natural environment. 

The latest of these efforts is called the Environmental Enhancements to the Unified 

Development Ordinance (EEUDO).  The EEUDO process began in the summer of 2008 

when the Joint City-County Planning Committee (JCCPC) established a Steering 

Committee to investigate and report on ways that the Unified Development Ordinance 

(UDO) could be improved in regards to environmental protection.  The Steering 

Committee and its supporting staff were directed to focus on four core areas: 

 Sedimentation and erosion control; 

 Water quality and stream buffers; 

 Site preparation; and 

 Tree protection/preservation. 

The EEUDO Steering Committee met for the first time in November 2008, and has met 

on a monthly basis since then.  Each month one of four environmental topics, determined 

by the JCCPC, was addressed: sedimentation and erosion control, water quality and 

stream buffers, site preparation, and tree protection/preservation.  Staff presented 

background material and policy options to the Steering Committee in the form of a policy 

paper for their review and input.   

This report serves as the culmination of the EEUDO Steering Committee’s work to date. 

Of the 30 policy options within the four topic areas that the JCCPC asked the Steering 

Committee to address, positive recommendations were made on 24 of them. The 

Committee has expressed interest in meeting again to review staff recommendations on 

UDO language to implement the Committee’s recommendations at the appropriate time. 

A special thank you goes out to the members of the EEUDO Steering Committee who 

have given their extremely valuable time and effort to this endeavor.  In addition, many 

thanks are given to the staff for both the City and County who dedicated their time to this 

project. 
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II. Sedimentation and Erosion Control 

A. Background 

The purpose of the Sedimentation and Erosion Control section of the UDO 

(Section 12.10) is to regulate private, non-exempt land disturbing activities in 

order to limit accelerated erosion and sedimentation.  The goal of the proposed 

program enhancements is to improve the limitation of accelerated erosion that 

occurs due to land disturbing activities.   

Staff identified for the Steering Committee six issues regarding sedimentation and 

erosion control to be addressed through the EEUDO process, including policy 

options.  The issues and policy options recommended by the Steering Committee 

are outlined below. 

B. Proposed Policies 

1. Lower the threshold for the size of land disturbance that requires an 

erosion control plan. 

Currently, the UDO requires that all projects with disturbed areas greater 

than one acre (43,560 square feet) submit an erosion control plan for 

approval.  Many non-residential projects that have disturbed areas between 

20,000 square feet and one acre require more detailed erosion control 

planning than the common stand alone residential lots. 

Steering Committee.  The Steering Committee recommends UDO 

amendments to require an Erosion Control Plan for all land disturbance 

activities over 20,000 square feet in size, and that the Plan be submitted 

and stamped by a certified professional engineer. 

Concerns.  The Steering Committee is concerned about the availability of 

staffing adequate for administration and enforcement, and potentially 

unreasonable cost for individual homeowners. 

2. Require skimmers in sediment traps or basins. 

Skimmers in sediment traps and basins are effective in that they drain the 

water stored in a trap or basin from the surface level down.  Stormwater at 

the surface of these traps or basins contains the least amount of sediment 

due to sediment fallout. 

Steering Committee.  The Steering Committee recommends that the 

UDO be amended to require skimmers in traps and basins. 

3. Decrease the incentive for the use of skimmers. 

Presently, temporary sediment traps or basins that do not use skimmers 

must be designed to handle 3,600 cubic feet of storage volume per 

disturbed acre.  The UDO provides an incentive for using skimmers: if a 

skimmer is used, the design volume of a temporary trap or basin can be 

reduced up to 50 percent.  However, if skimmers are to be required, then 

no incentive is necessary. 
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Steering Committee.  The Steering Committee notes that if skimmers are 

required in all traps and basins, then no incentive is required and, 

therefore, the 50% volume credit should no longer be allowed.  However, 

due to site constraints and smaller lot sizes in urban areas, the minimum 

basin size should be 1,800 cubic feet in the Downtown, Compact 

Neighborhood, and Urban Tiers; and 3,600 cubic feet in the Suburban and 

Rural Tiers. 

4. Decrease the size of drainage areas for a skimmer sediment trap. 

In accordance with the Erosion and Sediment Control Planning and 

Design Manual, the maximum drainage area for a skimmer sediment trap 

is 10 acres.  A smaller catchment area increases the amount of runoff that 

will be treated in a trap or basin and lessens reliance on silt fences. 

Steering Committee.  The Steering Committee reached no consensus on 

this policy option. 

Concerns.  The Steering Committee notes that designing sedimentation 

and erosion control devices for smaller drainage areas improves the 

sediment capture rate by basins and traps and lessens reliance on silt 

fences.  However, they may also decrease site design flexibility and 

increase maintenance costs.  Further research is necessary as to the 

efficacy of smaller drainage areas.  The Committee also notes that no 

other jurisdictions in the area do this. 

5. Increase design standards for traps and basins from 10-year to 25-

year storm. 

The UDO, in Section 12.10.7, Design and Performance Standards, 

requires that, within High Quality Waters (HQW) zones, sediment traps 

and basins must be designed to the 25-year storm standard.  The UDO 

requires that all traps and basins located outside of the HQW zones be 

designed at a minimum for the 10-year storm standard. 

Steering Committee.  The Steering Committee reached no consensus on 

this policy option. 

Concerns.  Further research is necessary about the potential 

environmental benefits and possible impacts on future development.  The 

possibility of incentives for larger basins should be considered. 

6. Tighten stabilization requirements after land disturbance. 

The UDO requires that all disturbed land surfaces left exposed shall be 

stabilized:  All slopes left exposed are required to be stabilized within 21 

calendar days; all other portions of the completed project are to be 

stabilized within 15 working days or 30 calendar days, whichever is less.  

Shorter stabilization periods should reduce erosion. 

Steering Committee.  The Steering Committee recommends that the 

UDO be amended to require the following stabilization periods: 
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 A maximum of ten calendar days on moderate slopes; 

 A maximum of seven calendar days on steep slopes; and 

 A maximum of seven calendar days on traps, basins, and diversion 

ditches. 

Concern.  Instituting the above recommendation may require a re-

evaluation and redefinition of steep and moderate slopes.  Created slopes, 

as well as natural slopes, should be included in the new definitions.  

Height differential should be considered more important than horizontal 

size of the slope when determining the minimum size of a steep or 

moderate slope.  The Steering Committee chose not to recommend 

requiring a minimum stabilization period of 14 calendar days for all other 

areas not defined above. 

III. Water Quality and Stream Buffers 

A. Background 

Almost every land development affects water quality.  Buildings, streets, 

sidewalks, parking and other construction alters the landscape: forests and pasture 

are replaced with hard surfaces.  Rainwater that previously percolated into the soil 

is now channelized causing runoff to occur at higher velocity.  Stormwater runoff 

washes pollutants into streams and reservoirs.  Fast moving streams scour their 

banks, contributing to silt and sediment in the water.  Site design features and 

stormwater management can minimize the effect of new development on streams.  

However, in addition to such measures, requiring natural buffers around streams 

is an important regulatory technique for protecting water quality. 

Durham is facing a fundamental issue related to water quality and new 

development.  The environmental protections that were implemented in the past 

few years have proven insufficient to protect water quality in streams and 

reservoirs.  Enhancing Durham’s development regulations for protection of 

streams and wetlands will not comprehensively address water quality problems in 

streams reservoirs.  However, modifications to the UDO that improves site 

design, taking into account water quality concerns, can provide a higher level of 

protection for streams and wetlands. 

B. Proposed Policies 

1. Increase the required stream buffer widths. 

The primary purpose of stream buffers is to mitigate the impacts of non-

point source pollution on streams.  Vegetated stream buffers also slow 

floodwaters, thereby helping to maintain stable stream banks and protect 

downstream property.  Stream buffers provide valuable habitat for wildlife 

and corridors for wildlife movement.  Forested streamside areas benefit 

game species such as deer, rabbit, and quail, and nongame species, such as 

migratory songbirds. 
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Steering Committee.  The Steering Committee recommends that the 

UDO be amended to require the following stream buffer widths: 

 

 100 feet on all perennial and intermittent streams in the Suburban 

and Rural Tiers; 

 50 feet on all perennial and intermittent streams in the Downtown 

and Compact Neighborhood Tiers; and 

 100 feet on all perennial and intermittent streams in the Urban 

Tier, which could be reduced to 50 feet through an approval 

process based on land availability. 

The Steering Committee also recommended that the UDO use the zone 

method for all 100-foot buffers, as follows: 

 75-foot stream bank undisturbed zone; and 

 25-foot outer managed zone. 

The Steering Committee also recommends that the UDO not allow the 

undisturbed stream buffer to be incorporated into platted lots and to allow 

for areas affected by additional buffer width to be counted towards density 

calculations. 

Concerns.  The Steering Committee expresses concern about future 

environmental enhancements to address steep slope considerations, street 

standards, reducing setbacks by right along stream buffers, and regulating 

buffer width by soil type.  The staff has serious concerns about using soil 

type to regulate buffer width due to the lack of reliable data and 

administrative costs. 

2. Require buffers on smaller order streams. 

Smaller order streams, those that do not qualify as either perennial or 

intermittent, can drain up to 85 percent of a river basin, and are therefore 

very important in nutrient management and downstream water quality.  

However, the buffering of such streams could make development of many 

parcels problematic, if not impossible, due to the amount of land that 

would be removed from potential use.   

Steering Committee.  The Steering Committee does not support stream 

buffers for smaller order streams.  The Committee does support requiring 

buffers where there is a gap in a perennial or intermittent stream and 

requiring buffers at the ends of regulated streams. 

Concerns.  The Committee notes that regulating and enforcing buffers on 

smaller streams could be resource and time intensive, and that identifying 

lower order streams in a consistent manner is difficult. 

3. Reduce the size of wetlands that require a buffer. 

Wetlands maintain water quality by filtering pollutants, reducing flooding, 

and preventing erosion.  Properly managed wetlands also reduce flooding 
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and protect the public health, safety, and welfare.  There is also scientific 

evidence that wetlands contribute to atmospheric maintenance.  Wetlands 

store carbon within their plant communities and soil instead of releasing it 

to the atmosphere as carbon dioxide.   

A wetland buffer is an area of land that surrounds wetlands and provides a 

transition zone to filter runoff caused by adjacent development.  Wetland 

buffers function like stream buffers and are integral to preserving the 

valuable eco-system services wetlands provide.  Requiring buffers around 

wetlands recognizes the surrounding uplands impact to the wetland’s 

quality and function.  Current UDO regulations require that wetland areas 

of at least one acre in size be buffered. 

Steering Committee.  The Steering Committee recommends that buffers 

be required on all wetlands that are contiguous to a stream buffer.  This 

wetland buffer should be the same size as the corresponding stream buffer.  

For all wetlands not contiguous to a stream buffer, the committee chose to 

maintain present regulations regarding the one acre minimum to trigger a 

wetland buffer. 

Concern.  The Committee expressed that enforcing an appropriate 

wetland buffer width is more important than buffering small wetlands, and 

therefore chose to maintain present regulations regarding wetlands that are 

not contiguous to a stream buffer. 

4. Increase the size of wetland buffer width. 

A wetland buffer is an area of land that surrounds wetlands and provides a 

transition zone to filter runoff caused by adjacent development.  Buffering 

wetlands recognizes the surrounding uplands impact to the wetland’s 

quality and function. 

The UDO currently requires a wetland buffer width of 25 feet along the 

perimeter boundary of any wetland area of at least one acre in size.  The 

buffer may be reduced to 10 feet if the applicant agrees to utilize 

construction management techniques that will provide a similar level of 

protection. 

Steering Committee.  The Steering Committee recommends that the 

UDO be amended to increase the wetland buffer to 50 feet for wetlands 

larger than one acre that are not contiguous to a stream buffer. 

5. Limit the ability to construct stream crossings. 

Stream crossings are sometimes necessary for a development to meet 

connectivity and access requirements.  However, stream crossings can 

remove natural habitat and increase storm water velocity.  The UDO 

allows various stream buffer intrusions, such as streets, driveways, 

stormwater control structures, recreational trails, and sanitary sewer lines.  

DENR must approve all stream crossings, regardless of UDO regulations. 
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Steering Committee.  The Steering Committee expressed the desire to 

maintain present regulations. 

6. Limit the ability to pipe streams. 

The piping of streams eliminates natural connections between overland 

flow of stormwater and its channelization and removes natural wildlife 

habitat.  Furthermore, stormwater velocity increases and a degradation of 

water quality occurs as natural filter capabilities are removed.  Durham’s 

development regulations allow piping of perennial and intermittent 

streams for a stream crossing and with a variance issued by the Board of 

Adjustment.   

Piping of an intermittent stream can be approved only outside the Rural 

Tier and only when the DRB (or the Public Works Director or County 

Engineer for projects that do not require a site plan) determines that the 

site plan provides water quality benefits at least equal to those of the 

stream buffer. 

Steering Committee.  The Steering Committee expressed the desire to 

maintain present regulations. 

IV. Site Preparation 

A. Background 

Site preparation activities, such as grading and clear-cutting, though aesthetically 

unpleasant and fraught with potential environmental consequences, are in many 

cases a necessary part of development.  The purpose of this section is to identify 

policies that can best mitigate the negative effects of these site preparation 

activities. 

B. Proposed Policies 

1. Redefine mass grading. 

Mass grading in the UDO is currently defined as. 

…The grading of one acre or more at one time to prepare 

multiple lots for construction, rather than lot-by-lot grading 

at the time of building construction of any project that 

would require the preparation of a Sediment and Erosion 

Control Plan pursuant to Sec. 12.10.3 General 

Requirements.  This definition does not include grading 

necessary to install required infrastructure such as roads. 

The UDO has no standards that limit the use or extent of mass grading. 

Steering Committee.  The Steering Committee recommends that the 

UDO be amended to redefine mass grading as, “The grading of four acres 

or more at one time to prepare land for construction.  This definition 

includes grading necessary to install required infrastructure such as roads.”  
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This would put mass grading more in line with the UDO definition on land 

disturbance. 

2. Require fingerprint grading for single-family subdivisions. 

Fingerprint grading restricts grading to the portion of the site proposed for 

roadways, utilities, and building site pads.  Under this model, only the area 

to be used for roadways, utilities, and up to 20 feet around building pads 

could be graded.  This practice enables preservation of native vegetation 

and minimizes the effect of soil erosion and compaction issues. 

Steering Committee.  The Steering Committee recommends that the 

UDO be amended to require fingerprint grading strategies for single-

family subdivisions with lots of 10,000 square feet or greater. 

3. Require phased grading plan for mass grading. 

A phased grading plan, submitted with a site plan or preliminary plat, is 

one in which the site is divided into smaller areas or “phases” for grading 

purposes.  The developer would be required to complete and stabilize the 

graded area in one phase before grading in another phase could begin.  

The benefit to a phased grading plan is to limit the amount of area exposed 

at one time.  Phased grading plans are best suited for residential projects 

that do not have large building footprints.   

Steering Committee.  Large residential developments that are going to be 

phased and mass-graded should be required to phase the grading.  No 

acreage cap should be placed on the amount that could be mass graded at 

one time. 

Concerns.    Site plan expiration should not be triggered if delay is due to 

phased grading requirements. 

4. Require a staged grading plan. 

A staged grading plan shows separate plans for the initial mass grading 

and for the final grading of the site, and therefore provides greater detail 

about the construction sequence.  Staged grading plans work best for sites 

with large building footprints that require a large amount of grading.  A 

staged grading plan would allow more detailed review of the 

sedimentation and erosion control for the project during the approval 

process.  Staged grading plans allow sedimentation and erosion control 

staff to better monitor these controls throughout the construction process. 

Steering Committee.  The Steering Committee recommends that the 

UDO be amended to require a staged grading plan under the following 

conditions: 

 Only applicable to developments that fall under the new mass 

grading definition; 

 The staged grading plan should be submitted during construction 

drawing phase; and 
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 A land disturbance permit would not be issued until the staged 

grading plan is approved. 

5. Amend the land disturbance buffer requirements. 

Currently, there is a disconnect in the UDO between “mass grading” and 

“land disturbance.”  The latter requires buffers while the former does not.  

In section II.C.2 of this report, the Steering Committee recommended that 

the mass grading definition be amended and clarified.  This proposal 

would amend the land disturbance buffer requirements so that they are 

consistent with the proposed new mass grading provisions. 

Steering Committee.  The Steering Committee recommends that the 

UDO be amended to apply land disturbance buffers to all areas where 

mass grading, under the new definition, will occur.  Rename them “mass 

grading buffers.” 

Concern.  This Committee recommendation assumes that the mass 

grading buffer is clarified and rewritten to include site improvements. 

6. Increase the width of required land disturbance (mass grading) 

buffers. 

The UDO requires land disturbance buffers for sites of greater than four 

acres.  Current UDO land disturbance buffer requirements are: 

 50 feet along public rights-of-way; and 

 32 feet along adjoining property lines. 

The buffers currently required under the UDO are less than those currently 

allowed by state enabling legislation. 

Steering Committee.  The Steering Committee recommends that the 

UDO be amended to increase the land disturbance (mass grading) buffers 

to the State allowed maximum in the Rural, Suburban, and Urban Tiers, 

which are: 

 65 feet for property edges adjacent to existing roads; 

 65 feet for property edges adjacent to developed properties 

(including properties for which a plan for development has been 

proposed or approved); and 

 32 feet for property edges adjacent to undeveloped properties. 

The Steering Committee further recommends: 

 Do not require a buffer within the Urban Tier on edges that require 

a build-to line; and 

 Remove all mass grading buffer requirements in the Compact 

Neighborhood and Downtown Tiers, unless the edge is adjoining a 

residential use or zone in the Urban or Suburban Tier. 

7. Limit allowable mass grading buffer intrusions. 

Amend the UDO to restrict the allowable intrusions into the buffers. 
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Steering Committee.  The Steering Committee did not support this policy 

option and suggests that it be removed from further consideration. 

8. Clarify types of clear cutting in the UDO. 

There are currently three types of clear cutting activities that occur in 

Durham: 

 Forestry within a State-approved Forestry Management Plan 

(FMP); 

 In preparation for development for which there is an approved site 

plan identifying environmental areas to be protected, tree coverage 

areas, etc.; and 

 Unregulated clear cutting that does not fall under either of the 

above two conditions. 

The goal of this policy option is to define more clearly these clear-cutting 

activities so that currently unregulated clear cutting may be regulated. 

Steering Committee.  The Steering Committee recommends that the 

UDO be amended to adopt the State definition of forestry and to clarify 

and define non-forestry activities that are to be regulated at the local level. 

9. Require documentation of legitimate forestry activities. 

At the present time, the Durham City-County Planning Department, which 

locally enforces the existing regulations on clear cutting, has no reliable 

method to determine if an FMP exists when a citizen complaint regarding 

clear cutting is made.  By registering an approved FMP with the Planning 

Department, a more efficient investigation can be made on such 

complaints. 

Steering Committee.  The Steering Committee recommends that the 

UDO be amended to require property owners to register an approved FMP 

with the Durham City-County Planning Department before the property 

owner engages in clear cutting as defined in the UDO. 

Concerns.  Although not a UDO issue, the Steering Committee suggests 

that, should this recommendation become law, the Durham City-County 

Planning Department work with the Durham County Cooperative 

Extension Office to educate property owners about new rules regarding 

forestry and clear cutting.  The registration process should be as easy as 

possible.  Violations should be reported to the Durham County Tax 

Assessors office for possible actions on present-use value status. 

10. Require a clear cutting permit. 

For property owners who may want to clear cut without an FMP or 

development or site plan, the requirement to secure a clear cutting permit 

would allow the Durham City-County Planning Department to review the 

site and ensure that buffers are maintained and sensitive environmental 

areas are protected, in accordance with Section 8 of the UDO. 
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Steering Committee.  The Steering Committee recommends that the 

UDO be amended to require a clear cutting permit to clear cut an area of 

12,000 square feet or greater, where an FMP or an approved site plan has 

not been approved.  In order to receive the permit, a Simplified Site Plan 

would be submitted and approved by the Durham City-County Planning 

Department. 

Concerns.  Although not a UDO issue, the Steering Committee suggests 

that, should this recommendation become law, the Durham City-County 

Planning Department work with the Durham County Cooperative 

Extension Office to educate property owners about new rules regarding 

forestry and clear cutting.  Violations should be reported to the Durham 

County Tax Assessors office for possible actions on present-use value 

status. 

11. Establish penalties for violation of clear cutting regulations. 

In instances where proper documentation has not been submitted, a permit 

has not been issued, or the required buffers have not been protected, 

penalties should be established in order to encourage compliance with the 

clear cutting rules. 

Steering Committee Recommendation.  The Steering Committee 

recommends that the UDO be amended to require revegetation, but 

reached no consensus on the level of revegetation.  In addition, a fine of 

$2 per square foot to a maximum of $40,000 should be instituted in order 

to help ensure compliance. 

Concerns.  Although not a UDO issue, the Steering Committee suggests 

that, should this recommendation become law, the Durham City-County 

Planning Department work with the Durham County Cooperative 

Extension Office to educate property owners about new rules regarding 

forestry and clear cutting.  The proposed fine could be excessive to 

property owners that would be unaware of the new rules.  Lack of a fine, 

or an insufficiently large fine, would not be enough of a deterrent to those 

who want to avoid the new rules.  Violations should be reported to the 

Durham County Tax Assessors office for possible actions on present-use 

value status. 

V. Tree Protection-Preservation 

A. Background 

Tree coverage and tree protection provide many benefits to a community.  Trees 

provide valuable benefits to our daily lives, including energy savings, water and 

air quality improvement, greenhouse gas mitigation, and riparian buffer 

stabilization.  In addition, the presence of trees is commonly associated with 

higher visual and amenity ratings within new development and an abundance of 

mature trees is associated with enhanced property values.  Though Durham’s tree 

coverage regulations are some of the most stringent and progressive in the area, 
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there are provisions within the UDO that provide an unintended incentive to 

remove otherwise healthy trees. 

B. Proposed Policies 

1. Allow tree coverage credit for smaller trees. 

Preserving existing trees enhances soil retention, the survivability of trees, 

and the immediate visual impact of new development.  The UDO requires 

that, in order to receive tree preservation credit, existing trees must be a 

minimum of two-inch diameter at breast height (dbh).  Since stands of 

existing small trees do not count towards preservation credit, there is an 

implicit encouragement to cut down and replace these trees to secure tree 

coverage credit.  The choice to preserve trees is not necessarily the best 

option for a developer or landowner. 

Steering Committee.  The Steering Committee recommends that the 

UDO be amended to allow partial credit for a healthy stand of young pines 

or hardwoods of less than two-inch caliper.  Full credit could be obtained 

if the stand is supplemented with a certain percentage of smaller canopy 

trees or understory planting. 

Concerns.  This provision should not include street trees, which would 

have to meet ordinance standards. 

2. Allow for smaller replacement trees for tree coverage calculations. 

Native understory species will have a greater chance of survival than 

larger hardwoods when planted among existing canopy trees.  These trees 

would be 0.75 to 1.5 inch caliper trees planted bare-root (approximately a 

five to six foot tall tree). 

Steering Committee.  The Steering Committee recommends that the 

UDO be amended to allow for native, hardwood, understory species of 

less than 2-inch caliper to count towards tree replacement.   UDO 

amendments should also increase the percentage of allowed replacement 

trees that are less than 2.5 inches caliper (currently a minimum of 50 

percent must be 2.5-inch caliper or greater) where there is an existing 

stand of canopy to be supplemented to meet the tree coverage 

requirements. 

Concerns.  The species that will be allowed to count under this provision 

should be clearly defined in the landscape guidelines.  Staff should be 

specific about a recommendation for the percentage of trees that will need 

to be 2.5 inches dbh for replacement. 

3. Allow greater flexibility in the dimensions of tree protection areas. 

Allowing a variation in the width of tree coverage areas so that existing 

trees can be credited will reduce the incentive to cut down healthy trees.  

These trees should still be in a stand and all precautions taken to preserve 

the trees’ root protection zone.  The intent of this option is to allow a 

natural, variable-width cluster of trees to remain with full credit, as long as 
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it meets the minimum area requirement for the size lot it is on and the 

trees are protected. 

Steering Committee.  The Steering Committee recommends that the 

UDO be amended to allow for greater flexibility in tree protection areas 

regarding width and size to remove the incentives to remove existing trees.  

A minimum width and area would still be required. 

4. Modify the uses allowed within tree coverage areas. 

The UDO allows for certain uses within tree coverage areas that are not 

compatible with tree planting or survival.  Such uses include utility lines 

and storm water facilities.  Developments can currently count these areas 

as tree coverage, even though they cannot accommodate tree replacement. 

Steering Committee.  The Steering Committee recommends that the 

UDO be amended to prohibit stormwater and utility facilities in tree 

coverage areas.  These facilities are currently permitted in tree coverage 

areas, even thoughtrees  cannot grow in these areas.  In addition, amend 

the UDO to allow a percentage of amenity areas to be located within the 

tree coverage area as long as those amenities do not disturb existing trees, 

are not located on steep slopes, and do not increase impervious surface 

coverage. 

5. Extend tree coverage requirements to the Urban and Rural Tiers. 

The UDO has no requirement for tree coverage in the Urban or Rural 

Tiers.  This situation has led to citizen concerns about inappropriate infill 

development, particularly in the Urban Tier, that does not match the 

character of older neighborhoods with mature groves of trees.  Examples 

exist of residential development in the Urban Tier that has completely 

denuded the site of trees with no requirement to replace them. 

Steering Committee.  The Steering Committee recommends that the 

UDO be amended to extend tree coverage requirements to the Rural Tier, 

with the same requirements as the Suburban Tier, but allow for those tree 

coverage areas to be located on residential lots rather than within common 

areas.  UDO amendments should extend tree coverage requirements to the 

Urban Tier for residential developments at half the amount required in the 

Suburban Tier. 

6. Redefine specimen trees. 

The current definition of specimen trees in the UDO is less stringent than 

that found in neighboring jurisdictions, such as Chapel Hill and Raleigh. 

Steering Committee.  The Steering Committee recommends amending 

the UDO to define a “specimen tree” as: 

 Pine trees over 18 inches dbh; 

 Hardwood trees over 15 inches dbh; and 

 North Carolina native hardwood species over 10 inches dbh. 
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7. Require that specimen trees be protected as part of a tree protection 

area. 

Specimen trees are large, mature trees that provide many environmental 

and other benefits to the community.  Preserving specimen trees is 

beneficial to all.  However, preservation of a specimen tree can be 

problematic if it forces a developer to configure the site layout in a way 

that is inefficient or out of context with surrounding development. 

Steering Committee.  The Steering Committee recommends that the 

UDO be amended to require that specimen trees be protected within buffer 

areas unless removal is required for site and/or utility access.  The 

Committee recommended that the UDO allow greater tree coverage credit 

for the preservation of specimen trees outside of any required buffers. 

Concern.  Further research should be conducted on the possibility of 

enacting greater protection for rare and/or champion trees, based on a link 

to sustainability.  Possible incentives for protecting these trees should be 

investigated. 

VI. Next Steps 

The policy recommendations summarized in this report represent conscious changes to 

Durham’s development regulation for the purposes of protecting environmental 

resources.  These recommendations by the Steering Committee for UDO changes will be 

presented to the Durham Joint City-County Planning Committee (JCCPC) in June, 2009.  

The JCCPC may then direct the staff to initiate specific UDO text changes to implement 

these changes.  Given the breadth of the proposed changes, preparing UDO text changes 

could take several months.  Specific UDO text changes would be brought back to the 

JCCPC for review prior to being forwarded to the City Council and Board of 

Commissioners for consideration.  The Steering Committee has asked for the opportunity 

to review UDO text changes prior to consideration by the governing boards. 

Many of the policy recommendations have staffing implications.  They may require 

additional qualified staff to review site plans and development plans, or to process and 

issue permits.  Prior to the consideration by the governing boards of any UDO text 

changes, the staff recommends performing an implementation analysis to identify 

specifically what resources would be required to implement these enhancements.  In 

addition, during the process of drafting ordinance language to enforce these policies, staff 

will coordinate with other state and local agencies regarding new environmental policies 

and rules, such as new regulations for Jordan Lake and the Cape Fear River Basin, etc. 
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Table 1, Summary of Policy Options 

Policy Option Steering Committee Concerns 

Sedimentation and Erosion Control 

1. Lower the threshold for the size of land disturbance that 

requires an erosion control plan. 

UDO Reference 3.8.1 and 12.10.3A 

Require an Erosion Control Plan for all land 

disturbance activities over 20,000 square feet 

in size, and that the Plan be submitted and 

stamped by a certified professional engineer. 

The Steering Committee was concerned 

about the availability of staffing adequate 

for administration and enforcement, and 

potentially unreasonable cost for individual 

homeowners. 

2. Require skimmers in sediment traps or basins. 

UDO Reference 12.10.6 

Require skimmers in traps and basins. -- 

3. Decrease the incentive for the use of skimmers. 

UDO Reference 12.10.3C 

If skimmers are required in all traps and 

basins, then no incentive is required.  

However, the minimum basin size should be 

1,800 cubic feet in the Downtown, Compact 

Neighborhood, and Urban Tiers; and 3,600 

cubic feet in the Suburban and Rural Tiers. 

-- 

4. Decrease the size of drainage areas for a skimmer sediment 

trap. 

UDO Reference 12.10.3C 

No consensus. Further research on the efficacy of smaller 

drainage areas is warranted. 

5. Increase design standards for traps and basins from 10-year 

to 25-year storm. 

UDO Reference 12.10.7 

No consensus. Further research is necessary about the 

potential environmental benefits and 

possible impacts future development. 

6. Tighten stabilization requirements after land disturbance. 

UDO Reference 12.10.6B, 12.10.6C, and 12.10.7B.5 

Require the stabilization, as follows: 

 A maximum of ten calendar days on 

moderate slopes; 

 A maximum of seven calendar days on 

steep slopes; an 

 A maximum of seven calendar days on 

traps, basins, and diversion ditches. 

Instituting the above recommendation may 

require a re-evaluation and redefinition of 

steep and moderate slopes.  Created as well 

as natural slopes should be included in the 

definition.  The minimum size of a steep or 

moderate slope should also be examined.  

The Committee did not recommend 

requiring a minimum stabilization period of 

14 calendar days for all other areas. 
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Water Quality and Stream Buffers 

1. Increase the required stream buffer widths. 

UDO Reference 8.5.2, 8.5.4, and 8.7.2E 

Require the stream buffers as follows: 

 100 feet on all perennial and intermittent 

streams in the Suburban and Rural Tiers; 

 50 feet on all perennial and intermittent 

streams in the Downtown and Compact 

Neighborhood Tiers; and 

 100 feet on all perennial and intermittent 

streams in the Urban Tier, which could be 

reduced to 50 feet through an approval 

process with additional sedimentation and 

erosion controls. 

The Steering Committee also recommended 

that the UDO use the zone method for all 

100-foot buffers, as follows: 

 75-foot stream bank undisturbed zone; 

and 

 25-foot outer managed zone. 

Do not allow platted lots to incorporate the 

undisturbed stream buffer.  Allow for 

additional buffer area to be included in 

density calculation. 

The Steering Committee expressed concerns 

about future environmental enhancements to 

address steep slope considerations, street 

standards, reducing setbacks by right along 

stream buffers, and regulating buffer width 

by soil type.  The staff has serious concerns 

about using soil type to regulate buffer 

width due to the lack of reliable data and 

administrative costs. 

2. Require buffers on smaller order streams. 

UDO Reference 8.5 

 No support for stream buffers for smaller 

order streams. 

 Support for requiring buffers where there 

is a gap in a perennial or intermittent 

stream. 

 Support for requiring buffers at the ends 

of intermittent streams. 

Regulating and enforcing buffers on smaller 

streams could be resource and time 

intensive. 

3. Reduce the size of wetlands that require a buffer. 

UDO Reference 8.9 

Require buffers on all wetlands that are 

contiguous to a stream buffer.  Buffer should 

be the same size as the corresponding stream 

buffer. 

-- 

4. Increase the size of wetland buffer width. 

UDO Reference 8.9 

Increase the wetland buffer to 50 feet for 

wetlands larger than one acre that are not 

contiguous to a stream buffer. 

-- 
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Environmental Enhancements to the UDO 

5. Limit the ability to construct stream crossings. 

UDO Reference 8.5.5, 8.7, and 13.6 

Maintain present regulations. -- 

6. Limit the ability to pipe streams. 

UDO Reference 3.15, 8.5.5, and 8.5.6 

Maintain present regulations. -- 

Site Preparation 

1. Redefine mass grading. 

UDO Reference 6.2.4, 8.3.1, 9.5.1, and 12.10.3 

Redefine mass grading as, “The grading of 

four acres or more at one time to prepare 

land for construction.  This definition 

includes grading necessary to install required 

infrastructure such as roads.” 

 

2. Require fingerprint grading for single-family subdivisions. 

UDO Reference 9.5 and 12.10.3 

Require fingerprint grading strategies for 

single-family subdivisions with lots of 

greater than 10,000 square feet. 

-- 

3. Require phased grading plan for mass grading. 

UDO Reference 9.5.1 and 12.10 

Large, phased residential developments 

should be required to grade based on phasing 

plan with no acreage limit. 

Site plan approval expiration should not go 

into effect due to phased grading 

requirements. 

4. Require a staged grading plan. 

UDO Reference 12.10 

Require a staged grading plan under the 

following conditions: 

 Only applicable to developments that fall 

under the new mass grading definition; 

 The staged grading plan should be 

submitted during construction drawing 

phase; and 

 A land disturbance permit would not be 

issued until the staged grading plan is 

approved. 

-- 

5. Amend the land disturbance buffer requirements. 

UDO Reference 9.5.1 

Apply land disturbance buffers to all areas 

where mass grading, under the new 

definition, will occur.  Rename them “mass 

grading buffers.” 
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Environmental Enhancements to the UDO 

6. Increase the width of required land disturbance (mass 

grading) buffers. 

UDO Reference 9.4.1 and 9.5 

Increase the land disturbance (mass grading) 

buffers to the State allowed maximum in the 

Rural and Suburban, and Urban Tiers, which: 

 65 feet for property edges adjacent to 

existing roads; 

 65 feet for property edges adjacent to 

developed properties (including properties 

for which a plan for development has 

been proposed or approved); and 

 32 feet for property edges adjacent to 

undeveloped properties. 

Do not require a buffer within the Urban Tier 

on edges that require a build-to line.  In 

addition, remove all mass grading buffer 

requirements in the Compact Neighborhood 

and Downtown Tiers, unless the edge is 

adjoining a residential use or zone in the 

Urban or Suburban Tier. 

-- 

7. Limit allowable mass grading buffer intrusions. 

UDO Reference 9.5 

Remove from consideration. -- 

8. Clarify types of clear cutting in the UDO. 

UDO Reference 8.3.4 and 16 

Adopt the State definition of forestry and to 

clarify non-forestry activities that are to be 

regulated at the local level. 

-- 

9. Require documentation of legitimate forestry activities. 

UDO Reference 8.3 

Require property owners to register an 

approved FMP with the Durham City-County 

Planning Department. 

Although not a UDO issue, the Steering 

Committee suggested that the Durham City-

County Planning Department work with the 

Durham County Cooperative Extension 

Office to educate property owners about 

new rules regarding forestry and clear 

cutting. 

10. Require a clear cutting permit. 

UDO Reference 8.3 

Require a clear cutting permit to harvest 

timber of 12,000 square feet in area or 

greater, where a FMP or an approved site 

plan has not been approved. 

Although not a UDO issue, the Steering 

Committee suggested that the Durham City-

County Planning Department work with the 

Durham County Cooperative Extension 

Office to educate property owners as to new 

rules regarding forestry and clear cutting 

regulation. 

H-1069



 

Page 19 of 20 

Environmental Enhancements to the UDO 

11. Establish penalties for violation of clear cutting regulations. 

UDO Reference 8.3, 9.5.3, and 15.4.7 

Require revegetation, but reached no 

consensus on the level of revegetation. No 

consensus on whether or not a fine should be 

imposed. 

Although not a UDO issue, the Steering 

Committee suggested that the Durham City-

County Planning Department should work 

with the Durham County Cooperative 

Extension Office to educate property 

owners as to new rules regarding forestry 

and clear cutting regulation. 

Tree Protection and Preservation 

1. Allow for tree coverage credit for smaller trees. 

UDO Reference 8.3.1 

Allow partial credit for a healthy stand of 

young pines or hardwoods of less than two-

inch caliper.  Full credit could be obtained if 

the stand is supplemented with a certain 

percentage of smaller canopy trees or 

understory planting. 

This provision should not include street 

trees. 

2. Allow for smaller replacement trees for tree coverage 

calculations. 

UDO Reference 8.3.1 

Allow for native, hardwood, understory 

species of less than 2-inch dbh to count 

towards tree replacement.   UDO 

amendments would increase the percentage 

of replacement trees that can be less than 2.5 

inches dbh (currently 50 percent). 

The species that will be allowed to count 

under this provision should be clearly 

defined in the landscape guidelines.  Staff 

should be specific about a recommendation 

for the percentage of trees that will need to 

be 2.5 inches dbh for replacement. 

3. Allow greater flexibility in the dimensions of tree protection 

areas. 

UDO Reference 8.3.1 

Allow for greater flexibility in tree protection 

areas regarding width and size to remove the 

incentives to remove existing trees.  A 

minimum width and area would still be 

required. 

-- 

4. Modify the uses allowed within tree coverage areas. 

UDO Reference 8.3.1 and 8.3.2 

Prohibit stormwater and utility facilities that 

do not allow trees to grow to be counted as 

part of a tree coverage area.  Allow a 

percentage of amenity areas to be located 

within the tree coverage area as long as those 

amenities do not disturb existing trees and 

are not located on steep slopes. 

-- 
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Environmental Enhancements to the UDO 

5. Extend tree coverage requirements to the Urban and Rural 

Tiers. 

UDO Reference 8.3.1 

Extend tree coverage requirements to the 

Rural Tier, with the same requirements as the 

Suburban Tier, but allow for those tree 

coverage areas to be located on residential 

lots rather than within common areas.  

Extend tree coverage requirements to the 

Urban Tier for residential developments at 

half the amount required in the Suburban 

Tier. 

-- 

6. Redefine specimen trees. 

UDO Reference 8.3.3C.2 

Define a “specimen tree” to include. 

 Pine trees over 18 inches dbh; 

 Hardwood trees over 15 inches dbh; and 

 North Carolina native hardwood species 

over 10 inches dbh. 

-- 

7. Require that specimen trees be protected as part of a tree 

protection area. 

UDO Reference 8.3.1 and 8.3.3C 

Require that specimen trees be protected 

within buffer areas unless removal is 

required for site access.  Allow greater tree 

coverage credit for the preservation of 

specimen trees outside of any required mass 

grading buffers. 

Further research should be conducted on the 

possibility of enacting greater protection for 

rare and/or champion trees, based on a link 

to sustainability.  Possible incentives for 

protecting these trees should be 

investigated. 
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UPPER NEUSE WATERSHED MANAGEMENT  
 

ISSUE BRIEF: REVIEW OF LOCAL CODES AND ORDINANCES AND THEIR 
POTENTIAL TO PROTECT WATER RESOURCES 

(By Chris Dreps, Upper Neuse River Basin Association, and Ben Bearden, Triangle J Council of 
Governments) 

 
 
Purpose

 The Upper Neuse Watershed Management Plan recommends that six counties and eight 
municipalities implement a host of management strategies to protect stream and reservoir systems 
in the watershed. The management strategies include nitrogen and phosphorous performance 
standards for new development, stormwater "low-impact development" education, and watershed 
restoration.  In addition, many of these communities are required to meet basinwide Neuse Rules 
for nitrogen reduction and federal Nonpoint Source Discharge Elimination System (NPDES) 
stormwater requirements.  Truly, meeting future stormwater requirements and protecting water 
systems will be a major undertaking. 

Are we prepared to tackle stormwater management?  In order to answer this question, we must 
first examine the rules that govern development in our communities.  Do these rules protect water 
resources?  Are they strong and flexible enough to allow innovation?  Ten local governments in 
the Upper Neuse have begun examining their local development codes and ordinances using the 
Center for Watershed Protection's Code and Ordinance Worksheet (COW).  This worksheet is a 
questionnaire that asks the respondent to measure local development rules against a set of model 
development principles for the protection of water resources. 
 
This draft Issue Brief provides background information about the Code and Ordinance 
Worksheet, a summary of the model development principles, general results of the analysis, and 
general conclusions. 
 
This Issue Brief is currently under review by members of the Upper Neuse River Basin 
Association’s Technical Advisory Committee (TAC).  The comments and suggestions of TAC 
members and others will be incorporated into the final document. 
 
Background 
Sustainable development combines economic growth with protection of the natural environment.  
Communities have long struggled to achieve this goal.  However, we often find that our 
development codes and standards can actually work against our own efforts to achieve 
sustainable, "low-impact" development.  For example, local codes and ordinances often require 
inflexible standards that result in overly wide residential streets, expansive parking lots, and mass 
clearing and grading of forested areas.  At the same time, local codes often give developers little 
or no incentive to conserve natural areas. 
 
The Upper Neuse River Basin Association's Watershed Management Plan recommends 
Development ordinance revisions for protecting water resources throughout the watershed. 
Among the recommendations are innovative stormwater management practices such as water 
quality performance standards and “Low-Impact Development.” The Center for Watershed 
Protection's Code and Ordinance Worksheet (COW) addresses the question of local ordinance 
readiness to protect water resources. The COW is an in-depth review of the standards, ordinances, 
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and codes that shape how development occurs in our local communities.  To date, ten local 
governments in the Upper Neuse Basin have used the COW to assess the extent to which 
development rules protect water resources.  Six counties (Durham, Franklin, Granville, Orange, 
Person, and Wake) and four municipalities (Creedmoor, Durham, Hillsborough, and Raleigh) 
have completed the survey.   
 
The COW guides the participant through a systematic comparison of a government's local 
development rules against a set of model development principles.  Institutional frameworks, 
regulatory structures and incentive programs are included in this review.  The worksheet consists 
of a series of questions that correspond to each of the model development principles.  Points are 
assigned based on how well the existing development rules agree with the site planning 

benchmarks derived from the model 
development principles. 
 
 
 
Overview of the Model 
Development Principles 
In 1996, the Maryland-based Center for 
Watershed Protection convened a Site 
Planning Roundtable of diverse interests 
involved in planning, designing, and 
building new communities.  This group 
worked for nearly two years to develop a set 
of 22 model development principles for the 
protection of water resources.  Applied 
together, the model development principles 
can measurably reduce impervious cover, 
conserve natural areas and reduce 
stormwater pollution from new development.  

Application of these principles can enhance both the natural environment and improve the quality 
of life in local neighborhoods. Some of the benefits of these principles include: 

Images from AHBL, Inc. of Tacoma

Clustering houses and retaining open space 
http://www.djc.com/news/en/11135654.html 

 
• Protection of local streams, lakes, and        
estuaries 
• Reduction of stormwater pollutant loads 
• Reduced soil erosion during construction 
• Reduced development construction costs 
• Increases in local property values and tax 
revenues 
• More pedestrian friendly neighborhoods 
• More open space for recreation 
• Protection of sensitive forests, wetlands, 
and habitats 

• A more aesthetically pleasing and 
naturally attractive landscapes 

• Safer residential streets 
• More sensible locations for stormwater 

facilities 
• Easier compliance with wetland and 

other resource protection regulations 
• Neighborhood designs that provide a 

sense of community 
• Urban wildlife habitat through natural 

area preservation 
 
A community's codes and ordinances can allow, encourage, require, or prohibit activities based 
upon desired outcomes of the community (usually stated in comprehensive or land use plans).  It 
is important to note the language used in local ordinances.  The terms "allow" or "encourage" are 
very different in meaning, just as the terms "prohibit" and "do not allow" can have different 
meanings. 
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How the Review is Organized 
The 22 development principles generally fall into one of three categories that have been 
designated as follows: 
 
• Residential Streets and Parking Lots  
• Lot Development  
• Conservation of Natural Areas  
 
This Code and Ordinance review is divided into five sections. The first provides the overall 
scores from the COW survey. The next three sections address the results of the COW based on 
the Model Development Principle general categories. Within each category, there is a general 
discussion about how local ordinances address the model development principles. All discussion 
comes directly from answers to COW questions provided by representatives of each participating 
government.   
 
As an example, principle 3 states, "Whereever possible, residential street right-of-way widths 
should reflect the minimum required to accommodate the travel-way, the sidewalk, and vegetated 
open channels.  Utilities and storm drains should be located within the pavement section of the 
right-of-way wherever feasible."  The questionnaire asks, "What is the minimum right-of-way 
width for a residential street?"  A response of less than 45 feet is awarded points.   The 
questionnaire also asks, "Does the code allow utilities to be placed under the paved section of the 
ROW?" A "yes" response wins points.  Once all 68 questions are answered, scores can be tallied. 
 
 
How Local Ordinances Address Model Development Principles 
Ten local communities completed the COW during the summer of 2002. This section provides a 
general description of how local ordinances stack up against the model development principles in 
their ability to protect local water resources.  
 
Overall Scores 
The overall COW scores are presented below: 
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0
10
20
30
40
50
60
70
80
90

100

Cree
dm

oor

Durh
am

 City 

Durh
am

 Coun
ty

Fran
klin

 Coun
ty

Gran
ville

 Coun
ty

Hillsb
oro

ugh

Oran
ge 

Coun
ty

Pers
on 

Coun
ty

Ralei
gh

Wake
 Coun

ty

AVERAGE SCORE:

Community

Sc
or

e

 
 

H-1075



Draft Page 4 4/7/2004 

 
 
The Center for Watershed Protection uses the following scoring system.  Although this scoring 
system cannot apply to every community, the scores above can indicate whether a community is a 
leader in the protection of streams, lakes, and wetlands or whether a community's ordinances are 
candidates for improvements.  
 
90 – 100 Community has above-average provisions that promote the protection of streams, 

lakes and estuaries. 
80 – 89 Local development rules are good, but could use minor adjustments or revisions in 

some areas. 
70 – 79 Opportunities exist to improve development rules. Consider making a site planning 

roundtable. 
60 – 69 Development rules are likely inadequate to protect local aquatic resources. A site 

planning roundtable would be very useful. 
< 60 Development rules need to be examined carefully in order to determine where 

obstacles to resource protection occur as well as how to overcome these obstacles.  
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Residential Streets and Parking Lots 
 
Principles 1-10 focus on those codes, ordinances, and standards that determine the size, shape, 
and construction of parking lots, roadways, and driveways in the suburban landscape.  The 
amount of impervious cover in a watershed is strongly correlated with the amount of runoff and 
the quality of surface waters.  Rules and incentives can encourage or require smaller amounts of 
impervious surfaces through, for example, maximum street width or parking space requirements. 
 
Summary of COW Scores 
 
The following chart depicts the distribution of scores for this section of questions from the COW 
worksheet: 
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Out of a possible 40 points, scores range from a high of 30 points (75% of possible), to a low of 
10 points (25% of possible), and the average score for all communities is 20 points (50% of 
possible). The average score for residential streets and parking lots is the lowest, percentage-wise, 
of the three sections reviewed. This low average score may indicate that there is still much room 
for improvement in the area of rules and incentives for residential streets and parking lots. 
 
Below is a discussion of how each community’s regulations match up with the corresponding 
model development principle. Specific scores are presented in an appendix at the end of this 
report. 
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PPrriinncciippllee  11::  SSttrreeeett  WWiiddtthh  
 
Design residential streets for the minimum required pavement width needed to 
support travel lanes; on-street parking; and emergency, maintenance, and service 
vehicle access.  These widths should be based on traffic volume. 

 

Results 
• Most communities require minimum street widths of between 18 and 22 feet, the exceptions 

being Raleigh and Wake County.  Street width minimums are weighted heavily in the COW 
scoring scheme, which reflects how significantly street width contributes to overall impervious 
cover.  Lower street width minimums would allow for less impervious cover. 

• Wake County and Granville County have the only ordinances that explicitly allow parking 
lanes to occasionally serve as traffic lanes, thus allowing reduction of the overall amount of 
pavement needed to meet parking and transportation needs.   

 

 

PPrriinncciippllee  22::  SSttrreeeett  LLeennggtthh  
 

Reduce the total length of residential streets by examining alternative street layouts to 
determine the best option for increasing the number of homes per unit length. 

 

Results 
• According to responses provided on the COW, Creedmoor, Person County, and Orange 

County do not have street standards that promote the most efficient street layouts to reduce 
overall street length.  

• All other responding jurisdictions have some form of these standards. 

 
 
PPrriinncciippllee  33::  RRiigghhtt--ooff--WWaayy  WWiiddtthh  
 
Wherever possible, residential street right-of-way widths should reflect the minimum 
required to accommodate the travel-way, the sidewalk, and vegetated open channels.  
Utilities and storm drains should be located within the pavement section of the right-
of-way wherever feasible.  

 
Results 
 

• Only Creedmoor, Granville County, and Franklin County have a minimum right of way width 
of less than 45 feet for residential streets. 
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• All other responding jurisdictions either have no minimum ROW or have a minimum that is 
greater than 45 feet. 
 
 
 
 
PPrriinncciippllee  44::  CCuull--ddee--SSaaccss  
 
Minimize the number of residential street cul-de-sacs and incorporate landscaped 
areas to reduce their impervious cover.  The radius of cul-de-sacs should be the 
minimum required to accommodate emergency and maintenance vehicles.  
Alternative turnarounds should be considered. 

 

Results 
• Orange, Wake, and Granville Counties have minimum cul-de-sac radii of under 35feet, and 

Franklin County and Raleigh have minimum cul-de-sac radii of between 36 and 45 feet.The 
remaining communities have cu-de-sac minimum radii of greater than 45 feet.  

• Allowing lower cul-de-sac radii would allow for less impervious cover. 

 
 
PPrriinncciippllee  55::  VVeeggeettaatteedd  OOppeenn  CChhaannnneellss  
 
Where density, topography, soils, and slope permit, vegetated open channels should 
be used in the street right-of-way to convey and treat stormwater runoff. 

 
Results 
 

• Durham City, Durham County, and Raleigh require curb and gutter for most residential 
streets.  

• Relaxing this requirement could allow for increasing the time it takes for stormwater to 
flow into streams and, thus, increasing the amount of stormwater infiltration. 

 
 
PPrriinncciippllee  66::  PPaarrkkiinngg  RRaattiiooss  
 
The required parking ratio governing a particular land use or activity should be 
enforced as both a maximum and a minimum in order to curb excess parking space 
construction.  Existing parking ratios should be reviewed for conformance taking into 
account local and national experience to see if lower ratios are warranted and feasible. 

 
Results 
 

• Residential parking minimum ratios were all less than or equal to 2 spaces per single family 
home, with the exception being Creedmoor. 

• No municipal or county government had minimum parking ratios of fewer than 3 spaces per 
1000feet2 of gross floor area of professional office buildings.  
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• Shopping Centers in Granville County, Franklin County, Person County, Wake County, and 
Raleigh fared better with minimum parking ratios set at less than or equal to 4.5 spaces per 
1000feet2 of gross floor area.   

• No municipal or county government had parking requirements that were maximums or 
medians. Maximum parking requirements can limit the amount of parking, while minimums have 
the tendency to encourage more spaces than needed.  
 
 
PPrriinncciippllee  77::  PPaarrkkiinngg  CCooddeess  
 
Parking codes should be revised to lower parking requirements where mass transit is 
available or enforceable shared parking arrangements are made. 

 
Results 
 
• Hillsborough and Wake County do not promote the use of shared parking. 
• Raleigh, Durham City, and Durham County have model shared parking agreements. 
• Creedmoor, Person County, and Wake County do not allow parking ratios to be reduced with 

shared parking. 
• Only Durham City and County allow reduced parking ratios if mass transit is offered nearby. 
 
 
PPrriinncciippllee  88::  PPaarrkkiinngg  LLoottss  
 
Reduce the overall imperviousness associated with parking lots by providing compact 
car spaces, minimizing stall dimensions, incorporating efficient parking lanes, and 
using pervious materials in spillover parking areas. 

 
Results 
 
• All county and municipal governments allow minimum parking stall widths of 9 feet or less, 
allowing for lower amounts of impervious cover necessary to meet parking requirements. 
• Except for Durham City and County, no municipal or county ordinances required 30% of 
spaces at larger commercial parking lots have smaller dimensions for compact cars. Such 
requirements would reduce the amount of pervious material required for such lots.  
• Person County, Orange County, and Wake County do not explicitly allow pervious pavement 
in spillover parking areas. Allowing pervious pavement could contribute to the reduction of 
impervious cover in parking lots. 
 
 
PPrriinncciippllee  99::  SSttrruuccttuurreedd  PPaarrkkiinngg  
 
Provide meaningful incentives to encourage structured and shared parking to make it 
more economically viable. 

 
Results 
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• None of the ordinances provide any explicit incentives for developers to provide structured 
parking rather than surface lots. Structured parking allows developers to meet parking 
requirements with less ground area covered with impervious material. 
• Incentives such as…could encourage more structured parking. 
 
 
 
PPrriinncciippllee  1100::  PPaarrkkiinngg  LLoott  RRuunnooffff  
 
Wherever possible, provide stormwater treatment for parking lot runoff using 
bioretention areas, filter strips, and/or other practices that can be integrated into 
required landscaping areas and traffic islands. 

 
Results 
 
• Franklin County, Person County, and Wake County currently do not allow bioretention 
islands and other stormwater BMPs within landscaped areas or setbacks. Such practices would 
greatly enhance the opportunity for mitigating negative impacts of pollution in stormwater runoff. 
• Who does allow it? 
 
 
 
Lot Development 
 
Principles 11 through 16 focus on the regulations that determine lot size, lot shape, housing 
density, and the overall design and appearance of our neighborhoods.  These development design 
features can also significantly impact the healthy functioning of a watershed. 
 
Summary of COW Scores 
 
The following chart depicts the distribution of scores for the ten participating communities for 
this section of questions from the COW worksheet: 
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Out of a possible 36 points, scores range from a high of 29 points (81% of Possible), to a low of 8 
points (22% of Possible). The average score for all communities is 22 (61% of Possible), which is 
only slightly lower, percentage-wise, than found for the third section, on natural areas 
conservation.  
 
Below is a discussion of how each community’s regulations and incentives match up with the 
corresponding model development principle. Specific scores are presented in an appendix at the 
end of this report. 
 
 
 
PPrriinncciippllee  1111::  OOppeenn  SSppaaccee  DDeessiiggnn  
 
Advocate open space development that incorporates smaller lot sizes to minimize total 
impervious area, reduce total construction costs, conserve natural areas, provide 
community recreational space, and promote watershed protection. 
 
Results 
 
• Currently, all municipal and county ordinances except for Person County allow open space or 
cluster development.  
• With the exception of Person County, community ordinances allow flexible site design for 
developers that use open space or cluster development. 
• Creedmoor, Franklin County, Person County, Granville County and Raleigh have ordinances 
in which submittal and review requirements are greater for open space design than for 
conventional design.  Having greater requirements for open space design may discourage 
developers from taking a risk and implementing such design.    
• Hillsborough, Raleigh, and Person County do not have land conservation and impervious 
cover reduction as major goals of their open space design ordinances.  
 
 
PPrriinncciippllee  1122::  SSeettbbaacckkss  aanndd  FFrroonnttaaggeess  
 
Relax side yard setbacks and allow narrower frontages to reduce total road length in 
the community and overall site imperviousness. Relax front setback requirements to 
minimize driveway lengths and reduce overall lot imperviousness. 

 

Results 
• All communities except for Hillsborough allow irregular lot shapes.  

• All communities except for Raleigh and Wake County have minimum rear setbacks 
of less than 25 feet for residential lots. 

• All ordinances, except for Franklin County's, do not allow a minimum front setback 
of less than or equal to 20 feet for residential lots.  

• All ordinances, except for Franklin County's, do not allow a minimum side setback 
of less than or equal to 8 feet for residential lots. 
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• Interpret here--are these adequate or is there room for improvement? 

 

PPrriinncciippllee  1133::  SSiiddeewwaallkkss  
 
Promote more flexible design standards for residential subdivision sidewalks.  Where 
practical, consider locating sidewalks on only one side of the street and providing 
common walkways linking pedestrian areas. 

 
Results 
 

• Only Franklin County and Hillsborough require minimum sidewalk widths of 4feet or 
less.  
• Only Creedmoor, Franklin County, and Granville County require sloping sidewalks so 
that they drain into yards rather than into streets. 

 
 
PPrriinncciippllee  1144::  DDrriivveewwaayyss  
 
Reduce overall lot imperviousness by promoting alternative driveway surfaces and 
shared driveways that connect two or more homes together. 

 
Results 
 

• In all communities, ordinances allow shared driveways in residential developments. 
Shared driveways allow for less required impervious cover for development. 
• Orange and Wake Counties do not explicitly allow pervious materials to be used for 
single-family home driveways. 

 
 
PPrriinncciippllee  1155::  OOppeenn  SSppaaccee  MMaannaaggeemmeenntt  
 
Clearly specify how community open space will be managed and designate a 
sustainable legal entity responsible for managing both natural and recreational open 
space. 

 
Results 
 

• With the exception of Person County, all ordinances define allowable and unallowable 
uses for open space in residential areas. 
• Only Durham City and Durham County require consolidating open space areas into larger 
units. 
• Only Franklin , Orange, and Wake Counties require managing a minimum percentage of 
open space in a natural condition.  
• In Person County and Raleigh, a third party using land trusts or conservation easements is 
not explicitly allowed to manage open space. DO OTHERS EXPLICITLY ALLOW? 
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PPrriinncciippllee  1166::  RRooooffttoopp  RRuunnooffff  
 
Direct rooftop runoff to pervious areas such as yards, open channels, or vegetated 
areas and avoid routing rooftop runoff to the roadway and the stormwater conveyance 
system. 

 
Results 
 
• In all communities, rooftop runoff can be discharged to yard areas. 

• In Creedmoor, Hillsborough, Person County, and Granville County, grading and drainage 
requirements do not allow for temporary ponding of stormwater in yards. Yards with 
pervious surfaces can retain rooftop runoff, thereby slowing runoff flow and filtering it before 
it reaches the larger stormwater drainage system. 

 
 
 
Conservation and Natural Areas 
 
The remaining principles address codes and ordinances that promote (or impede) protection of 
existing natural areas and incorporation of open spaces into new development.  Protecting open 
spaces that are critical for stormwater infiltration and groundwater recharge is the most effective 
method known for protecting water resources. 
 
Summary of COW Scores 
 
The following chart depicts the distribution of scores for this section of questions from the COW 
worksheet: 
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Out of a possible 24 points, scores range form a high of 22 points (92% of possible), to a low of 3 
points (12.5% of possible). Interestingly, this range includes both the highest high score and 
lowest low score, percentage-wise, of all the sections. This phenomenon is likely an indication 
that vast differences exist among community ordinances that address conservation of natural 
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areas. The average score for all communities in this section is 15 points (62.5% of Possible), 
which is the highest average (percentage-wise) of all the sections. 
 
Below is a discussion of how each community’s regulations and incentives match up with the 
corresponding model development principles. Specific scores are presented in an appendix at the 
end of this report. 
 
 
PPrriinncciippllee  1177::  BBuuffffeerr  SSyysstteemmss  
 
Create a variable width, naturally vegetated buffer system along all perennial streams that 
also encompasses critical environmental features such as the 100-year floodplain, steep 
slopes and freshwater wetlands. 
 
Results 
 
• All of the ten communities responded that they have stream buffer ordinances 
• Person, Granville, and Wake Counties have a stream buffer width minimum of at least 75 
feet.  
• Wake County does not allow new development in 100-year floodplains. 
• Durham City and County require buffer widths ranging from 50 to 150 feet, depending upon 
the location of the water body. 
• It should be noted that, while having a buffer width minimum would help protect streams, 
some communities within the Upper Neuse Basin may opt to adopt buffer ordinances that allow 
them to meet watershed protection as well as other community goals. For example, a community 
may want buffers of variable widths that allow increased densities in central business districts in 
order to encourage development in those areas and away from fringe, sprawling areas. Such an 
ordinance may also require greater buffer width minimums in rural areas to better protect 
headwater streams. 
 
PPrriinncciippllee  1188::  BBuuffffeerr  MMaaiinntteennaannccee  
 
The riparian stream buffer should be preserved or restored with native vegetation that can 
be maintained throughout the delineation, plan review, construction, and occupancy stages 
of development. 
 
Results 
 

• In all but Person County, stream buffer ordinances specify that at least part of the stream 
buffer be maintained with native vegetation and define allowable uses in the buffer. 
• Only Orange County, Wake County, and Raleigh have stream buffer ordinances that 
specify enforcement and education mechanisms. 

 
 
 
PPrriinncciippllee  1199::  CClleeaarriinngg  aanndd  GGrraaddiinngg  
 
Clearing and grading of forests and native vegetation at a site should be limited to the 
minimum amount needed to build lots, allow access, and provide fire protection.  A fixed 
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portion of any community open space should be managed as protected green space in a 
consolidated manner. 
 
Results 
 

• Franklin County, Hillsborough, Person County, and Raleigh do not have ordinances that 
require or encourage the preservation of natural vegetation at residential development sites. 

 
 
PPrriinncciippllee  2200::  TTrreeee  CCoonnsseerrvvaattiioonn  
 
Conserve trees and other vegetation at each site by planting additional vegetation, 
clustering tree areas, and promoting the use of native plants.  Wherever practical, 
manage community open space, street rights-of-way, parking lot islands, and other 
landscaped areas to promote natural vegetation. 

 
Results 
 

• Ordinances in Durham City, Durham County, and Orange County require some 
of the stand be preserved at a residential site if forest or specimen trees are present at 
residential development sites.  
• It should be noted that Raleigh has recently adopted a tree protection ordinance 
for areas within reservoir watersheds. 

 
 
PPrriinncciippllee  2211::  LLaanndd  CCoonnsseerrvvaattiioonn  IInncceennttiivveess  
 
Incentives and flexibility in the form of density compensation, buffer averaging, property 
tax reduction, stormwater credits, and by-right open space development should be 
encouraged to promote conservation of stream buffers, forests, meadows, and other areas of 
environmental value.  In addition, off-site mitigation consistent with locally adopted 
watershed plans should be encouraged. 
 
Results 
 

• Ordinances in Durham City, Durham County, Hillsborough, and Person County do not 
allow developers flexibility in meeting regulatory or conservation restrictions. 

 
 
PPrriinncciippllee  2222::  SSttoorrmmwwaatteerr  OOuuttffaallllss  
 
New stormwater outfalls should not discharge unmanaged stormwater into 
jurisdictional wetlands, sole-source aquifers, or sensitive areas. 

 
Results 
 

• Only Durham City, Durham County, and Raleigh require that stormwater be treated 
before it is discharged.  
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• Hillsborough and Person County do not have floodplain management ordinances that 
restrict or prohibit development in the 100-year floodplain. 

 
 
Conclusions
This section summarizes and interprets the findings among the responses of the ten communities 
to the COW questionnaire.  It begins with what we are doing well, explains where there is room 
for improvement, and ends with an analysis of where to go from here. 
 
 
Principles we are meeting 
 
In several areas, community ordinances met or exceeded the model development principles.  
These examples are presented below: 

 
PPrriinncciippllee  11::  SSttrreeeett  WWiiddtthh  
 
Most community ordinances allow minimum street widths of between 18 and 22 feet. 
Considering the amount of existing roadways in the Upper Neuse Basin and continued growth 
that will increase the need for more roads, allowing narrower streets will have benefits for both 
developers and the watershed. Developers can save money by laying down less pavement for 
streets, while less pavement results in less impervious surface in the watershed. 
 
PPrriinncciippllee  1111::  OOppeenn  SSppaaccee  DDeessiiggnn  
 
Almost all community ordinances allow for open space or cluster development as well as for 
flexible site design for developers that use open space or cluster development.  Open space and 
cluster development provide numerous benefits as mentioned in Principle 11. Developers who 
want to try open space design need to have, at the very least, some flexibility in the site design in 
order to encourage them to attempt these types of developments.  
 
PPrriinncciippllee  1144::  DDrriivveewwaayyss  
 
All community ordinances allow shared driveways in residential developments. Allowing shared 
driveways works both for the developer and for the watershed. A developer can save money by 
creating fewer parking spaces in a new development, while the reduction of driveways would 
result in overall lower impervious cover in the development. 
 
PPrriinncciippllee  1155::  OOppeenn  SSppaaccee  MMaannaaggeemmeenntt  
 
In almost all communities ordinances specify allowable and unallowable uses for open space in 
residential areas. Proper management of open space is key to the sustainability of such open space 
– by not specifying particular uses for open space, a community runs the risk of allowing uses for 
open space that may damage the natural resource. 
 
PPrriinncciippllee  1166::  RRooooffttoopp  RRuunnooffff  
 
All communities allow rooftop runoff to be discharged into yards. Yards with pervious surfaces 
can act like a buffer for mitigating the flow of rooftop runoff before it reaches larger stormwater 
drainage system such as stormwater sewers.  Additionally, allowing front yard discharges gives 
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developers the option of installing expensive rooftop drainage systems or installing a simple 
rooftop gutter and drain pipe. 
 
PPrriinncciippllee  1188::  BBuuffffeerr  MMaaiinntteennaannccee  
 
All communities have established local stream buffer ordinances.  Because of the important 
functions buffers perform in protecting stream health, such ordinances are critical to the overall 
health of the watershed. 
 
PPrriinncciippllee  1199::  CClleeaarriinngg  aanndd  GGrraaddiinngg  
 
Almost all communities have ordinances that require buffers be maintained with native 
vegetation.  Proper buffer maintenance with native vegetation is critical for the buffer to be 
effective at mitigating non-point source pollution.   
 
Principles to Improve Upon 
 
While communities in the Upper Neuse Basin are making progress towards protecting our 
watershed, there are still areas where our codes and ordinances are potentially hindering this 
progress. Certainly, many factors outside of watershed protection are considered when 
formulating ordinances.  For example, the cost of implementing and enforcing an ordinance may 
be infeasible for local governments. However, some ordinances can be reasonably changed to 
allow watershed health protection. Below are key issues with existing ordinances that need to be 
addressed in order to make even greater strides towards protecting the Upper Neuse. 
 
PPrriinncciippllee  77::  PPaarrkkiinngg  CCooddeess  
 
Shared parking could be used as a strategy to reduce unused capacity in parking lots, which 
would reduce the size of parking lots and, therefore, impervious cover.  Although many 
communities promote the use of shared parking, only Raleigh, Durham City and Durham County 
have model shared parking codes, and certain communities do not allow reduced parking ratios 
with shared parking.  Allowing reduced parking ratios is key to effectively using shared parking 
as a way to reduce impervious cover. Such a strategy would require a change in the parking code 
as well as some initial research by staff to determine what types of sites are appropriate for shared 
parking. 
  
PPrriinncciippllee  88::  PPaarrkkiinngg  LLoottss  
 
Several communities currently do not explicitly allow pervious materials to be used in overspill 
parking or residential driveways. Such requirements restrict developers to using impervious 
materials, thereby allowing impervious cover to increase in the watershed. 
 
PPrriinncciippllee  99::  SSttrruuccttuurreedd  PPaarrkkiinngg  
 
Throughout all ordinances, there are no incentives to encourage structured parking instead of 
surface lots. While there may be some concerns over building parking decks, such as cost, 
structured parking can provide the same number of parking spaces as surface parking while 
covering far less land with impervious materials. 
 
PPrriinncciippllee  1100::  PPaarrkkiinngg  LLoott  RRuunnooffff  
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Best Management Practices should be allowed wherever possible in order to treat parking lot 
runoff. Currently, Franklin County, Person County, and Wake County do not explicitly allow 
biorention islands or other BMPs in parking lot setbacks and landscaped areas. Allowing and 
even encouraging such BMPs in parking lot landscaping could greatly improve treatment of 
parking lot runoff. 

 
PPrriinncciippllee  1111::  OOppeenn  SSppaaccee  DDeessiiggnn  
 
Making impervious cover reduction a goal of open space design is a key step toward actually 
reducing impervious cover and protecting watershed health. Communities that currently do not 
have this as a goal could easily incorporate it into existing open space design ordinances. 
 
PPrriinncciippllee  1122::  SSeettbbaacckkss  aanndd  FFrroonnttaaggeess  
 
Minimizing setback requirements can reduce overall street and driveway lengths required for a 
development. Almost all communities in the watershed do not allow minimum front setbacks of 
less than or equal to 20 feet and minimum side setbacks of less than or equal to 8 feet. 
 
PPrriinncciippllee  1188::  BBuuffffeerr  MMaaiinntteennaannccee  
 
While all communities have buffer ordinances, few have ordinances that specify enforcement and 
education measures.  Maintaining a quality buffer is critical for effective buffer function. 
Educating landowners how to properly manage their buffers and requiring enforcement measures 
such as inspections would certainly address the issue of maintenance. However, additional 
inspections would require more expenditure by local governments. 

 
PPrriinncciippllee  2222::  SSttoorrmmwwaatteerr  OOuuttffaallllss  

 
Currently, few communities require stormwater to be treated before it is discharged. Certainly, 
treating stormwater would increase costs to local communities. However, requiring developers to 
incorporate low-cost BMPs into projects would be one way such costs to local governments could 
be reduced. 
 
 
 

 
For questions, information and assistance regarding this Issue Brief or the Upper Neuse 
Watershed Management Plan, please contact: 

 
Chris Dreps 

Upper Neuse River Basin Association 
Triangle J Council of Governments 

P.O. Box 12276 
Research Triangle Park, NC  27709 

Tel: 919-558-2702 
Email: dreps@tjcog.org  
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Attachment E:  

 

 

Flowcharts and FAQs for residential and commercial development. 
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FLOWCHART FOR COMMERCIAL STORMWATER AGREEMENT PROCESS 
(From Site Plan Approval to Maintenance, Inspection, Repair and Reporting) 

 
 
 
 

Final Plat Approval
Construction drawing approval (Engineer’s Cost 
Estimate for BMP construction submitted with 
first CD submittal) 

Site Plan Approval 

 
 
SW – Stormwater 
SWFAC – Stormwater Facility Agreement and Covenants 
HOA – Homeowner’s Association 

 

 

 

 

• (Engineer’s Cost Estimate for 
 construction submitted 

with first CD submittal) 
BMP

• 20 times annual maintenance 
cost calculated 
as part of CD review (See 
document – Annualized 
Maintenance Costs for BMPs) 

              SW Facility 

Incomplete (not all items 
in 2 (c) of SWFAC are 
completed) • SW construction surety 

required ($12K ‐ $100K); 
varies on completeness of 
SW facility 

• Conditional Certificate of 
compliance issued until 
compliance with2 (c) of 
SWFAC 

Prior to construction drawing approval or 
issuance of utility permits for the Property: 
 

•  Submit recorded agreement  
• Attorney Certification (along with Opinion of 

Title) – [See Section 2(b) of SWFAC] 
• Payment of estimated cost to SW Facility 

Replacement Fund or 20 times annual 
maintenance and Permit Fee ($3500/$700)  

• Maintenance, 
Inspection, Repair and 
Reporting Stage  

 

• City of Durham 
Approval & Release of 
Conditional Certificate 
of  Compliance 

 

• Construction and acceptance of SW facilities (Compliance with Section 2 (c) of 
SWFAC) 

• Inspection and Certification of Facility (as‐built process) 
• Submittal of O&M manual  
• Submittal of Final Cost Estimate (regardless of payment type) 
• Reconcile payment to SW Facility Replacement Fund, if applicable 
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FLOWCHART FOR NEW RESIDENTIAL STORMWATER AGREEMENT PROCESS 
(From Site Plan Approval to Transfer to HOA) 

 
 
 
 

 

 

 

 
 
SW – Stormwater 
SWFAC – Stormwater Facility Agreement and Covenants 
HOA – Homeowner’s Association 

 

• Create HOA 
• Record final plat 
• Finalize/Record SWFAC 
• Finalize/Record Executed 

HOA Covenants (including 
Exhibit A) 

• Submit recorded plat, agreement and covenants 
prior to transferring property 

• Submit Attorney Certification (along with 
Opinion of Title) – [See Section 2(b) of SWFAC] 

• Payment of estimated cost to SW Facility 
Replacement Fund and Permit Fee ($3500/$700) 
– [See Section 2 (c)(d)] 

• Completion of above releases 50% of building 
permits 

• SW construction surety 
required ($12K ‐ $100K); 
varies on completeness of 
SW facility 

• Withhold 10% of building 
permits until compliance 
with Section 3(a) of SWFAC 

Final Plat Approval
Construction drawing approval (Engineer’s Cost 
Estimate for BMP construction submitted with 
first CD submittal) 

Site Plan Approval 

• City of Durham 
Approval & 
Release of All 
Permits 

• Transfer of SW 
facility to HOA 

50% of 
building 
permits 
released 

• Construction and acceptance of SW facilities (Compliance with Section 3a of 
SWFAC) 

• Inspection and Certification of Facility (as‐built process) 
• Submittal of O&M manual  
• Submittal of Final Cost Estimate 
• Reconcile payment to SW Facility Replacement Fund 
• Release hold on all building permits 

              SW Facility 

Incomplete (not all items 
in 3a of SWFAC are 
completed) 

All building permits 
held until receipt 
and acceptance of 
items in Section 2(b) 
(c) (d) of SWFAC 
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FAQs (Commercial Agreement) 
 

What is the purpose of the Commercial Agreement? 
The Commercial Agreement will permit the acceptance of 25% of the cost of construction as a onetime 
payment to the Stormwater Facility Replacement Fund. 
 
Is the 20 times the annual maintenance cost for surety still available?  Yes 
 
What is the purpose of the new surety process? 
The City Council establishes fees for various services offered by the Public Works Department and 
desires to off-set the fee increase with a reduction in the up-front surety payment for Stormwater 
control devices.  Additionally, the City Council desires to provide a system of restoration of destroyed 
Stormwater control facilities.   
        

Stormwater Permit Fee $3,500.00/BMP 
$700/Level Spreader 

 $3,500.00/BMP 
$700/Level Spreader 

Stormwater Surety  *20 times annual maintenance  25% of construction cost        

(*See document - Annualized Maintenance Costs for BMPs) 

 
Construction costs are to be based on an engineer’s sealed estimate/actual costs.  Actual costs are to be 
tracked and adjustment made in payment to the City or to the owner as detailed in Section 2 of this 
document under Stormwater Facility Replacement Fund Payment.  Concurrence with City staff on 
construction cost estimate and annual maintenance budget and plan is required.  This will occur 
concurrently with the construction drawing review process. 
Construction costs will be based on major categories: 
Riser/trash rack(s) 
Principle spillway (including - cradle, filter diaphragm, etc.) 
Emergency spillway 
Grading cut/fill, clay core, cutoff trench, topsoil, soil media 
Stone/riprap 
Under drain system (bioretention systems) 
Temporary/permanent seed and mulch 
Plants (constructed wetlands, bioretention) 

**Additional details and items can be found in the Engineer’s Cost Estimate Form (available from the 
Public Works Department). 

Questions regarding Section 1 
The Agreement clarifies that all Properties served by the Facility/ies have responsibility for the 
Facility/ies and an obligation for construction, perpetual maintenance, inspection and reporting to the 
City, repair, and reconstruction.   
 
Questions regarding Section 2 
Will the process for executing the Agreement be different?  Yes.  The City will prepare the Agreement as 
before; however, the City Manager will have already signed the Agreement.  The Permittee will now 
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record the Agreement and return a recorded copy of the Agreement prior to Construction Drawing 
approval, issuing utility permits or transfers by Permittee of Lots within the Property. 
 
What other documents must be submitted prior to issuance of utility permits or construction drawing 
approval, if utility permits are not required ?   Permittee shall deliver to the City copies of the following:  

i)  a certificate of an attorney licensed to practice law in the state of North Carolina in form and 
substance satisfactory to the City that the Agreement has been legally executed by all necessary parties 
in such a manner as to bind the Permittee and the entire Property, that recordation occurred prior to 
any transfer of the Property or Lot within the Property, and such other things as may be specified by the 
City;  

ii) this Agreement, recorded; 

iii)   the estimated Stormwater Facility Replacement Fund Payment as prescribed in City 
Requirements - (See Annualized Maintenance Costs for BMPs);  

iv) pay the Stormwater Permit Fee for each of the Facility/ies, as prescribed in City 
Requirements.  

Stormwater Facility Replacement Fund (SWFRF) Payment and Permit Fee(s) 

• Who pays the SWFRF payment?  The Permittee (Developer) shall pay the estimated City 
Replacement Fund payment or make alternate security payment as noted above.  The 
SWFRF payment shall consist of 25% of the estimated cost of constructing the facility.  
(An Engineer’s Cost Estimate Form is available from the Public Works Department.) 

• When should the payment be made?  Payment shall be made at the time of delivery of 
the recorded documents and attorney certification.  The payment of the Stormwater 
Permit Fee is also required during this time.  The fee is $700/level spreader and 
$3500/BMP.   

• At the end of construction, a certified accounting of the actual costs of construction 
shall be provided.  If the actual cost is greater than 10% of the estimated cost, the 
Permittee shall make an additional payment into the City Replacement Fund.  The 
amount of the payment will be the difference between the actual construction cost and 
the estimated construction cost.  The payment shall be made prior to City approval of 
the as-built certification of the facility.  If the actual cost is more than 10% under the 
estimated cost, the Permittee shall petition Stormwater Services for a refund.  
Stormwater Services will review the petition, and, if Stormwater Services concurs with 
petition, Stormwater services shall reimburse the Permittee the full amount of the 
difference between the estimated construction cost and the actual construction cost.  A 
refund check will be remitted to the Permittee within 90 days of an approved petition. 

 
 Construction/Inspection/Certification/Submission of As-Builts/Deadlines.  

• What happens if the Permittee doesn’t complete construction of the facility and desires 
to receive a conditional certificate of compliance?  If the Permittee does not complete 
the facility as outlined in Section 2 (c) of the Agreement, the Permittee must provide a 
short-term Letter of Credit or Certificate of Deposit until the facility has been completed 
and accepted as detailed in Section 2 (c) of the Agreement.  The amount of the LOC or 
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CD will be determined by the completeness of the facility (generally between 12k and 
100k per facility).  If construction of the Facility/ies and the further obligations of 
Section 2 of the Agreement are not completed in a timely manner as described in City 
Requirements, the City may also withhold any permits relating to development of all or 
a portion of the Property and take any other actions available under law. 

 
 Obligations Run with Property; Joint and Several Liability; Property Owners’    
 Association.   
  Am I obligated under this Agreement if the Facility is not on my property?  Yes, 
  the obligations of this Agreement shall run with and are appurtenant to the Property  
  and shall bind any successors in interest, including owners of any Lots within the  
  Property.  With regard to the City’s rights under this Agreement, responsibility and  
  liability against Permittee and its successors in interest, including but not limited to  
  Owners of a Lot within the Property, are joint and several.  With regard to rights  
  amongst Owners of Lots within the Property, such Owners may elect to establish an  
  association to be responsible for Permittee’s obligations under this Agreement and  
  other responsibilities relating to the Property.  Creation of an association does not  
  reduce the City’s rights under this Agreement.  If Permittee creates an association  
  Permittee shall ensure that (i) dues and regular payments made by Lot owners are  
  sufficient to ensure compliance with this Agreement, (ii) special assessments to comply  
  with the obligations of this Agreement may be made; and iii) enforcement mechanisms  
  are available to compel payment by each member as necessary to comply with the  
  obligations of this Agreement. 
 
Questions Regarding Section 3 
 

• What are my responsibilities once the Facility has been constructed?  The Permittee is 
responsible for inspection, maintenance, repair, reporting to the City, reconstruction, and 
funding for the completed Facility/ies, and shall comply with all City Requirements regarding 
the same. 

 
What are the maintenance requirements for the facility/ies?  The facility/ies shall be 
maintained in compliance with City Requirements and with the operations and maintenance 
manual prepared specifically for the Facility/ies.  Standards for maintenance of Facility/ies 
are located in the City of Durham’s “Owner’s Maintenance Guide for Stormwater BMPs 
Constructed in the City of Durham” as it may be modified from time to time. The current 
version of the “Owner’s Maintenance Guide for Stormwater BMPs Constructed in the City of 
Durham” can be viewed at or downloaded from the City’s website at    
     
 http://www.durhamnc.gov/departments/works/pdf/draft_owners_maint_guide.pdf 
 
How often is a facility inspection required?  The Permittee shall cause the Facility/ies to be 
inspected, at a minimum, annually by a registered North Carolina Professional Engineer or a 
North Carolina Registered Landscape Architect, certified by the City.  The inspection shall 
occur annually during the month in which the Facility/ies as-built certification was accepted 
by the City.  Without specific request of the City, two copies of the inspection report shall be 
provided to the Director of Public Works.  Permittee shall also cause the Facility to be 
inspected after events that cause visible damage to the Facility and when notified by the 
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Director that the Facility/ies requires inspection.   The Permittee is to maintain with the 
Director the name and contact information of Person knowledgeable about the care and 
upkeep of the Facility/ies. Such Person may be a Lot Owner, agent or officer for an 
association of Lot Owners, or management company.   This information may be updated as 
part of the annual report. 

• What should the annual report include?  Refer to the City of Durham’s current BMP annual 
maintenance certification protocols, policies, procedures, and requirements.  

 
Questions regarding Section 4 (Stormwater Facility Replacement Fund) 

 
• Will the money contained in the Stormwater Facility Replacement Fund Trust be pooled 

with other monies?  The City will place the Permittee’s payment into a City fund, which shall 
hold all payments from Permittees received.  The City may pool the payments, but shall 
keep the City Fund separate from other funds maintained by the City.  The City shall use the 
City Fund for the major repairs to or replacement of stormwater facilities which have paid 
into the City Fund.   

• Who gets any interest received on the money contained in the City Fund?  Interest shall be 
returned to the Stormwater Facility Replacement Fund. 

• Our Stormwater facility was damaged.  Can we receive a loan from the City Fund?  For 
complete details see Chapter 70 Sections 750 to 752 of the Durham City Code. 

•  
 Sec. 70-752. Loans from Stormwater Facility Replacement Fund 

(a)  Any Person who owns a Stormwater Facility that has paid into the Stormwater Replacement 
 Fund, and that entered into a Stormwater Facility Agreement and Covenants with the City may 
 apply for a loan from the Fund, where a) the Stormwater Facility has been damaged or 
 destroyed by natural disaster or other catastrophe such that repair or reconstruction costs 
 exceed 75% of the original cost of construction adjusted for inflation; and b) insurance does not 
 provide for the reconstruction of the Facility; and c) the Person faces a financial hardship and 
 cannot reasonably provide for the reconstruction of the Facility without the benefit of the loan.  

(b)  The City shall determine in its reasonable discretion whether the applicant meets the 
 standards set forth above.   

(c)  The City may loan money from the fund to such Person(s) in an amount and for a term and 
 in accordance with other conditions as determined in the reasonable discretion of the City.  The 
 term of the loan shall not exceed fifteen years and the interest on the loan shall be set at the 
 prevailing prime lending rate as published in the Wall Street Journal.   

 (d) The loan shall be used for the design, engineering, and reconstruction costs of Stormwater 
 Facilities.” 
 
 
 
 
Questions regarding Section 5 (City Easement/Right of Entry/No City Responsibility) 
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• Can the City access the Facility/ies?  Yes.  As part of the plan approval process, an easement 

was established to and around the Facility for the purpose of inspection, repair, and other 
work on the Facility.  Permittee also grants to the City, employees, agents and contractors of 
the City a right of ingress, egress, and regress over all other public and private utility 
easements and public and private streets that exist on the Property.  This right of access 
shall be used solely to inspect and perform construction or other work on the Facility/ies 
that the City determines in its reasonable discretion is necessary.  The City’s rights under 
this section and under any plats filed for all or a portion of the Property do not obligate the 
City to take any actions regarding inspection, repair, or reconstruction of the Facility/ies. 

 
Questions regarding Section 6 (Remedies for Violations) 

 
What if the Permittee does not oblige under the Agreement?  If the Permittee fails to 
perform their obligations under the Agreement, the City may send notice demanding 
performance.  The party must comply within thirty (30) days from date notice is mailed.  
Additionally, individual lot owners shall be liable.   

• What if the City performs some/all of the necessary work to bring the facility to 
standard?  Nothing in the Agreement shall be interpreted to require the City to perform 
the work or obligations of the Permittee.  However, if an emergency arises and the City 
performs such necessary repairs/reconstruction, the Permittee shall owe the City for the 
costs of the work performed.  These costs shall include labor, administration and 
overhead.  Payment shall be made within sixty (60) days of date of notice.  Additionally, 
individual lot owners shall be liable. 

• The City may withhold any or all permits or other approvals necessary to complete the 
development of the Property if the Permittee has failed to perform its obligations under 
the Agreement. 
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FAQs (Residential Agreement) 
 

What is the purpose of the new Agreement? 
The new Agreement will be a three (3) party Agreement (Developer, HOA and City).  It will clearly define 
who is responsible for construction/acceptance and when the HOA accepts maintenance of a BMP.  It 
will require annual reporting to the City by the HOA regarding inspection, maintenance, repairs and 
long-term maintenance needs (sediment removal, repairs to riser/trash rack, inlet/outlet piping, 
principle spillway and emergency spillway) and reconstruction. 
 

What is the purpose of the new surety process? 
The City Council establishes fees for various services offered by the Public Works Department and 
desires to off-set the fee increase with a reduction in the up-front surety payment for Stormwater 
control devices.  Additionally, the City Council desires to provide a system of restoration of destroyed 
Stormwater control facilities.   
       Previous Fee                      New Fee 

Stormwater Permit Fee $2,000.00  $3,500.00/BMP 
$700/Level Spreader 

Stormwater Surety  20 times annual maintenance  25% of construction cost        

 
Construction costs are to be based on an engineer’s sealed estimate/actual costs.  Actual costs are to be 
tracked and adjustment made in payment to the City or to the owner as detailed in Section 2 of this 
document under Stormwater Facility Replacement Fund Payment.  Concurrence with City staff on 
construction cost estimate and annual maintenance budget and plan is required.  This will occur 
concurrently with the construction drawing review process. 

Construction costs will be based on major categories: 
Riser/trash rack(s) 
Principle spillway (including - cradle, filter diaphragm, etc.) 
Emergency spillway 
Grading cut/fill, clay core, cutoff trench, topsoil, soil media 
Stone/riprap 
Under drain system (bioretention systems) 
Temporary/permanent seed and mulch 
Plants (constructed wetlands, bioretention) 

 

**Additional details and items can be found in the Engineer’s Cost Estimate Form (available from the 
Public Works Department). 
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Questions regarding Section 1 (Background and Definitions) 
 

• When does the HOA become responsible for maintaining the facility?  After construction 
and after the City accepts the construction certification, the Permittee will transfer 
portions of the Property (including the facility) to the Association (See Section 3(b) of 
Stormwater Facility Agreement and Covenants (SWFAC)).  At that time, the Association 
will become responsible for perpetual maintenance, annual inspection, repair, reporting 
to the City, and reconstruction of the facility (Section 4 of SWFAC).   

 
Questions regarding Section 2 

 
Creation of HOA 

• Who creates the HOA and its covenants?  The Permittee (aka Developer) of the property 
shall create an Association consisting of all Lot Owners in the property. 
Recording of Documents 

• What documents does the Permittee (Developer) prepare and record/file?  The 
following documents MUST BE prepared and recorded in the following order:  (1) record 
the final plat, (2) finalize Agreement, (3) record Agreement, (4) finalize HOA covenants, 
(5) record executed HOA covenants.     

• What should Permittee (Developer) do after documents have been recorded?  
Permittee (Developer) shall deliver copies of the executed documents to the City of 
Durham SSD prior to transferring any interest in the Property and prior to receiving any 
building permits.    Permittee must also deliver the following:  

o Certification from an attorney licensed to practice law in the state of NC stating 
that the Association was properly formed and incorporated in North Carolina in 
accordance with law; 

o That the Agreement and the  Covenants for the Property have been executed by 
all legally necessary parties, in a legally binding manner, and are binding on the 
parties and the Property; 

o That the Agreement contains necessary references to the recorded plat for the 
Property and the Covenants for the Property contain necessary references to 
the recorded plat and the recorded Agreement, and incorporate Exhibit A of this 
Agreement;  

o That recordation of instruments described above occurred in the following 
order – plat, then Agreement, then Covenants; 

o That the Covenants for the Property  require membership for each Lot within 
the Property, with the possible exception of commonly owned Lots and a 
rational allocation  of the cost of maintenance, repair, and reconstruction of the 
Facility/ies amongst all such Lots;  

o That the mandatory dues amounts for the two stormwater funds have been 
included in the Covenants;  

o That the Covenants provide a process for assessing the Lot Owners for 
delinquent payments and for additional payments for stormwater costs and 
enforcing such assessments and that the City is named as a third party with the 
right to enforce such assessments in lieu of the Association if necessary.   

Stormwater Facility Replacement Fund (SWFRF) Payment and Permit Fee(s) 
• Who pays the SWFRF payment?  The Permittee (Developer) shall pay the estimated City 

Replacement Fund payment.  The payment shall consist of 25% of the estimated cost of 
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constructing the facility.  (An Engineer’s Cost Estimate Form is available from the Public 
Works Department.) 

• When should the payment be made?  Payment shall be made at the time of delivery of 
the recorded documents and attorney certification.  The payment of the Stormwater 
Permit Fee is also required during this time.  The fee is $700/level spreader and 
$3500/BMP.   

• At the end of construction, a certified accounting of the actual costs of construction 
shall be provided.  If the actual cost is greater than 10% of the estimated cost, the 
Permittee shall make an additional payment into the City Replacement Fund.  The 
amount of the payment will be the difference between the actual construction cost and 
the estimated construction cost.  The payment shall be made prior to City approval of 
the as-built certification of the facility.  If the actual cost is more than 10% under the 
estimated cost, the Permittee shall petition Stormwater Services for a refund.  
Stormwater Services will review the petition, and, if Stormwater Services concurs with 
petition, Stormwater services shall reimburse the Permittee the full amount of the 
difference between the estimated construction cost and the actual construction cost.  A 
refund check will be remitted to the Permittee within 90 days of an approved petition. 
Building Permits 

• When will building permits be released?  All building permits are held until everything in 
Section 2 is satisfied.  Upon completion of all items in Section 2, 50% of the building 
permits will be released.   The remaining building permits will be released as outlined in 
Section 3 below. 

 
Questions Regarding Section 3 
 

Construct Facility 
• When am I supposed to have the facility completed?  The facility is to be completed 

prior to receiving the remaining 50% of building permits. 
• What happens if the Permittee doesn’t complete construction of the facility  and desires 

to receive additional building permits?  If the Permittee does not complete the facility as 
outlined in Section 3 of the Agreement, the Permittee  must provide a short-term Letter 
of Credit or Certificate of Deposit and 10% of the building permits will remain on hold 
until the facility has been completed and accepted..  The amount of the LOC or CD will 
be determined by the completeness of the facility (generally between 12k and 100k per 
facility).   
Transfer of Site 

• When are the obligations of the Agreement transferred from the Permittee to the HOA? 
In addition to the items in Section 2, the HOA becomes obligated under the Agreement 
after satisfactory completion of the following steps:  (1) complete construction of facility 
according to the approved construction drawings, (2) have facility inspected according 
to the City’s BCE program, (3) submit as builts to the City, (4) complete O&M manual for 
each facility, (5) submit documented construction costs to the City, (6) complete any 
repairs to the facility.   
Discharge of Permittee’s Obligations 

• How is a Permittee discharged of his obligations?  Following satisfactory performance of 
all responsibilities outlined in Sections 2 and 3, the Permittee may request a written 
release from the Director.  The Director shall issue a release upon thirty (30) days of 
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receipt of request.  A written release (e.g., in the form of a “Certificate of BMP Facility 
Acceptance”) shall be provided by Stormwater Services to the Permittee as a standard 
practice upon Stormwater Services approval of the as-built certification of a particular 
facility.  

• Does the release letter/certificate have to be recorded in order for it to be valid?  Yes 
• Notice to Lot Owners and Successors in Interest to Permittee 
• When will the Lot Owners be notified of their new obligations?  The recorded 

Agreement gives notice to all Lot Owners that building permits may be withheld for 
Lot(s) in which they have an interest in the event of Permittee noncompliance with 
Section 2 or 3 of the Agreement .. 

 
 Questions regarding Section 4 (Association/Lot Owner Responsibility for Facilities) 
 

• How often are inspection reports to be submitted to the City?  Annually, after events 
that cause visible damage to the facility, upon notification by the Director of Public 
Works.  The annual report should be signed by an officer of the Association, attesting to 
the accuracy of the information contained in the report.  The officer’s signature should 
be notarized.  This officer may satisfy the requirement of Section 4(b) of the Agreement 
(Filing of Responsible Officer for Association with City) 

• What should the annual report include?  The report should include (a) a bank account 
statement showing the separate reconstruction fund and the balance in the fund at the 
time of submitting the report, (b) a description and costs of repairs exceeding normal 
maintenance that have been performed on the facility within the past year and (c) the 
amount of money (collected each year in dues from Association members) that goes 
toward each budgeted stormwater line item.  The above shall be summarized in an 
Owner’s Financial Disclosure (OFD).  The OFD shall be in the most recent form approved 
by Stormwater Services.   

• Where can I find a current version of the Owner’s Maintenance Guide?  
www.durhamnc.gov/departments/works/stormwater.cfm 

• How does the HOA maintain the budget for the facility?  The HOA shall maintain two (2) 
separate line items in its budget for the facility.  One line item shall be for routine 
inspections, maintenance and repairs.  The second line item shall be for major 
reconstruction and repairs and shall be maintained in a separate account.  

• How do the HOA funds relate to the Stormwater Facility Replacement Fund (SWFRF)?  
The HOA funds are for routine inspections, maintenance, repairs and eventual 
reconstruction due to normal deterioration (meets or exceeds design life).  The SWFRF is 
for repairs to a facility that has experienced a catastrophic failure and the HOA does not 
have insurance or HOA funds available to reconstruct the Facility.  The SWFRF is similar 
to an insurance fund.(Please note that catastrophic failures are not the result of a 
facility getting old, reaching the end of its useful life or deteriorating due to deferred 
maintenance.)   

• If this is the HOA’s account, do they have to notify the City if they have to withdraw 
from the major reconstruction fund?  Yes.  Prior to withdrawing funds from this account, 
t he HOA shall obtain a written report from an engineer.  This report shall include the 
repairs and reconstruction needed and the approximate cost of such.  The report shall 
then be submitted to the Director of Public Works. 
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• How are the minimum amounts for the Inspection and Maintenance Fund and Major 
Reconstruction Fund determined?  This information is in City Guidance documents.  
Data on cost for inspection, maintenance, repairs, construction and reconstruction have 
been obtained from various sources including NC State University.  This information is 
updated periodically based on the latest cost data available.  

 
Questions regarding Section 5 (Stormwater Facility Replacement Fund) 
 

• Will the money contained in the Stormwater Facility Replacement Fund Trust be pooled 
with other monies?  The City will place the Permittee’s payment into a City fund, which 
shall hold all payments from Permittees received.  The City may pool the payments, but 
shall keep the City Fund separate from other funds maintained by the City.  The City 
shall use the City Fund for the major repairs to or replacement of stormwater facilities 
which have paid into the City Fund or for construction of facilities that replace facilities 
that have paid into the Fund.   

• Who gets any interest received on the money contained in the City Fund?  Interest shall 
be returned to the Stormwater Facility Replacement Fund. 

  Our Stormwater facility was damaged.  Can the Association receive a loan from the City  
 Fund?  For complete details see Chapter 70 Sections 750 to 752 of the Durham City Code. 

 Sec. 70-752 . Loans from Stormwater Facility Replacement Fund 

(a)  Any Person who owns a Stormwater Facility that has paid into the Stormwater Replacement 
 Fund, and that entered into a Stormwater Facility Agreement and Covenants with the City may 
 apply for a loan from the Fund, where a) the Stormwater Facility has been damaged or 
 destroyed by natural disaster or other catastrophe such that repair or reconstruction costs 
 exceed 75% of the original cost of construction adjusted for inflation; and b) insurance does not 
 provide for the reconstruction of the Facility; and c) the Person faces a financial hardship and 
 cannot reasonably provide for the reconstruction of the Facility without the benefit of the loan.  

(b)  The City shall determine in its reasonable discretion whether the applicant meets the 
 standards set forth above.   

(c)  The City may loan money from the fund to such Person(s) in an amount and for a term and 
 in accordance with other conditions as determined in the reasonable discretion of the City.  The 
 term of the loan shall not exceed fifteen years and the interest on the loan shall be set at the 
 prevailing prime lending rate as published in the Wall Street Journal.   

 (d)  The loan shall be used for the design, engineering, and reconstruction costs of Stormwater 
 Facilities.” 
 

Questions regarding Section 7 
 
• What if the Association does not oblige under the Agreement?  If the Association fails to 

perform their obligations under the Agreement, the City may send notice demanding 
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performance.  The party must comply within sixty (60) days from date notice is mailed.  
Additionally, individual lot owners shall be liable.   

• What if the City performs some/all of the necessary work to bring the facility to 
standard?  Nothing in the Agreement shall be interpreted to require the City to perform 
the work or obligations of the HOA.  However, if an emergency arises and the City 
performs such necessary repairs/reconstruction, the Association shall owe the City for 
the costs of the work performed.  These costs shall include labor, administration and 
overhead.  Payment shall be made within sixty (60) days of date of notice.  Additionally, 
individual lot owners shall be liable.  Among other things, costs may be added to their 
utility fees or liens placed on their property. 

• In the event the defaulting party is the Permittee, the City may withhold any or all 
permits or other approvals necessary to complete the development of the Property or 
any Lot until such time as Permittee fulfills such obligations. 

 
Exhibit A 
 
• What is Exhibit A?  Exhibit A must be included in the covenants.  It states all obligations 

regarding the stormwater facilities.  These covenant requirements are mandatory. 
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