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BACKGROUND 
 
Jordan Reservoir Nutrient Enrichment Problem 
 
Since its impoundment in 1983, the B. Everett Jordan Reservoir has consistently shown substantial 
nutrient over-enrichment, which leads to algal blooms and other water quality problems.  The NC 
Environmental Management Commission (hereafter, the Commission) designated the reservoir a Nutrient 
Sensitive Water (NSW) that same year.  In 2002, the Division of Water Quality determined that the Upper 
New Hope Creek Arm no longer met its designated uses due to excess nutrient inputs, based on 
exceedences of the chlorophyll a standard.  The Division made the same determination for the rest of the 
lake in 2006, also finding exceedences of the pH standard as a eutrophication indicator in the Haw River 
Arm.  As a result, the entire reservoir is now on North Carolina’s list of impaired waters under Section 
303(d) of the federal Clean Water Act.  
 
Jordan Reservoir is a multi-use impoundment with an area of 13,940 acres, formed by damming the Haw 
River in the Cape Fear River Basin. The reservoir is operated for flood control, downstream low-flow 
augmentation for water quality, fish and wildlife conservation, recreation, and water supply.  It currently 
provides drinking water to the growing cities of Cary, Apex, Morrisville, and Chatham County.  It has 
three hydraulically distinct segments or arms – Haw River, Upper New Hope Creek, and Lower New 
Hope Creek, as seen in the graphic in Appendix B on page B-3 and on the cover sheet.  The Haw River 
arm at the bottom of the lake has a very short average hydraulic retention time of five days, and accounts 
for 70 to 90 percent of the annual flow through the water body. The Upper New Hope Creek arm at the 
top has a comparatively very long retention time, 418 days.     
 
The potential for excess nutrients was a concern when the reservoir was proposed in 1945.  In the 1960s, 
two major streams in the watershed, Buffalo Creek in Guilford County and Bolin Creek in Orange 
County, did not support fish due to sewage pollution.  Congress authorized the New Hope Dam in 1963 
but water quality concerns continued to grow, and construction was delayed due to an inadequate 
Environmental Impact Statement and legal actions in the early 1970’s.  Although water quality standards 
were frequently exceeded at most sampling locations in the watershed in the 1970s, a Federal Court 
decision allowed completion of the lake in 1979.  Algal blooms, including harmful blue-green blooms, 
have been documented consistently in both the Haw and New Hope Arms throughout the reservoir’s 
history.  Following its supplemental classification as NSW in 1983, total phosphorus (TP) limits of 2.0 
mg/L were required for wastewater dischargers with permitted flows greater than 0.005 MGD.  Such 
facilities in the more problematic Upper New Hope Arm received TP limits of 0.5 mg/L during the 
summer months, April to October.  Despite these early controls, the lake remained hypereutrophic, 
reflecting a superabundance of nutrients. Nuisance blooms of blue-green algae were documented in both 
the Haw and New Hope arms through the 1980’s.  Despite the installation of biological nutrient removal 
by Orange Water and Sewer Authority (OWASA)’s Mason Farm wastewater treatment plant on Morgan 
Creek in 1991, water quality problems persisted and elevated nutrients led to periodic algal blooms in the 
early 1990s.  In 1996 and again in 2003, the Town of Cary, which withdraws drinking water from Jordan 
Lake, received extensive complaints about the water’s taste and odor.  In March 2006, the Division 
documented a fish kill in the Upper New Hope Arm.  In August 2006, the Division received a complaint 
from a recreational boater who had accidentally swum in what was later confirmed as a green algae 
bloom, and as a result had experienced unpleasant effects.   
 
 
Watershed to Jordan Reservoir 
 
Jordan Reservoir’s watershed encompasses 1,686 square miles, just over 1 million acres, including all or 
portions of eight counties and twenty-six municipalities.  It takes in both the west side of the rapidly 
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growing Triangle area, including Chapel Hill and parts of Durham, Cary and Apex, as well as most of the 
Piedmont Triad, another of the fastest growing areas in the state.  While 51% of the watershed is nested 
with smaller Water Supply Watersheds (see cover sheet graphic) that impose development density limits 
and require stormwater controls, these restrictions do not ensure that nutrient loading from new 
development will be stemmed.  In addition, existing developed areas, most of them lacking stormwater 
treatment, cover significant acreage in the watershed.  The Upper New Hope subwatershed is heavily 
urbanized, while the Lower New Hope subwatershed is being rapidly developed at suburban residential 
densities. 
 
Reflecting development, agriculture in the watershed is following the statewide trend of decreasing land 
area.  Most agriculture falls in the Haw subwatershed, which comprises 80% of the entire Jordan 
watershed.  While agriculture is generally decreasing, it appears that dry litter poultry operations are 
increasing in the Haw subwatershed.  Numbers for these operations are difficult to obtain for security 
reasons and because the Division does not issue individual permits for them, however they may present 
additional management issues.  Also, input from the agricultural community indicates that horse 
operations are increasing in Triangle bedroom communities.  Unlike the Neuse and Tar-Pamlico River 
Basins, traditional agriculture in the watershed is dominated by grazing livestock and other pasture 
operations, estimated as occupying up to 90% of agricultural land. 
 
 
Management Mandates 
 
Chapter 143B-282 and other North Carolina statutes charge the Commission with the responsibility to 
protect and restore water quality throughout the state, and empower it to adopt regulations to that end.  In 
1989, the General Assembly enacted N.C. Gen. Stat. § 143-214.5 mandating that the Commission adopt 
rules to classify water supply watersheds and establish requirements to protect these watersheds.  The 
statute gives the Commission authority to designate certain water supply watersheds as critical water 
supply watersheds and to adopt more stringent requirements to protect such watersheds.   
 
More recently, the sweeping Clean Water Responsibility Act of 1997, S.L. 1997-458, included 
requirements to address water quality problems in NSW waters. Often referred to as House Bill 515, the 
act set total nitrogen (TN) and TP concentration limits of 5.5 and 2.0 mg/L respectively for wastewater 
facilities discharging greater than 0.5 MGD into NSW waters. It set a 5-year compliance window.  House 
Bill 515 also directed the Commission to establish goals for reducing nutrient inputs to these waters and 
to ensure that point and nonpoint sources share proportionally in cleanup responsibility.  The following 
year, SL 1998-212 amended the Act to allow the Commission to grant a compliance extension under 
conditions that a facility develop a calibrated nutrient response model for the water body and adhere to its 
results, optimize facility operation to reduce nutrient loading, and evaluate discharge alternatives for 
reducing nutrient loading to NSW waters.   
 
In 1999, the Haw River municipalities of Greensboro, Mebane, Reidsville, Graham, Pittsboro, Burlington, 
and OWASA formed the Project Partners and sought a compliance extension as allowed by SL 1998-212.  
In April 1999, the Commission granted the request pursuant to N.C. Gen. Stat §143-215.1B.  The Act did 
not set time limits on rule adoption by the Commission.  Dischargers’ optimization plans were presented 
at the July 2000 EMC Water Quality Committee meeting.  The dischargers contracted the development of 
a reservoir nutrient response model pursuant to the requirements of HB 515.  The Committee approved 
the combined hydrodynamic and water quality reservoir model in July 2002.  The model resulted in 
slightly more stringent TN limits for Haw dischargers than imposed by HB515, about 5.1 mg/L, and 
significantly more stringent limits for Upper New Hope dischargers, about 3 mg/L TN. 
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In 2005, the General Assembly enacted SL 2005-190 that specifically identified excess nutrients as a 
major source of impairment to drinking water supplies and directed the Commission to adopt permanent 
rules to establish and implement nutrient management strategies to protect drinking water supply 
reservoirs.      
 
In addition to state legislative requirements, the 2002 impairment determination on the Upper New Hope 
Arm precipitated federal Clean Water Act requirements to set and enforce nutrient load reduction limits, 
known as a total maximum daily load (TMDL).  The Division contracted enhancements to the Project 
Partners’ reservoir nutrient response model for TMDL development.   
 
 
Strategy Development Process 
 
To meet federal and state requirements, Division staff conducted a 1½-year collaborative evaluation 
process with stakeholders during 2003-2004, facilitated by TJCOG, to apply the reservoir model to seek 
consensus on establishment of lake nutrient loading goals, discharger allocation methods, and a 
conceptual Nonpoint source strategy.  The reservoir model allows estimation of the magnitude of loading 
reductions needed to minimize exceedences of the water quality standard for chlorophyll-a, the primary 
standard on which nutrient impairment is based.  After 22 formal meetings, the stakeholders issued a 
report in February 2005.  The report contained a mix of consensus recommendations and 
majority/minority positions on goals, allocations and strategy concepts, and it included a conceptual 
nonpoint source proposal.   
 
In April 2005, the Division followed with the B. Everett Jordan Nutrient Management Strategy and Total 
Maximum Daily Load.  This combined TMDL/strategy document included percentage load reduction 
goals and mass load equivalents for the three arms, individual discharger TN and TP mass load 
allocations, and a conceptual Nonpoint source strategy.  The Division provided a 60-day comment period 
and held two public meetings on May 5, 2005.  In addition to public meeting comments, the Division 
received 2,278 written comments on the proposed strategy, the vast majority of which were postcards 
from lake users supporting regulatory actions.  The Division considered the comments and drew heavily 
from the stakeholders’ recommendations to expand the conceptual strategy into draft rules, which were 
presented to the Commission’s Water Quality Committee.  The Committee approved moving the rules to 
public comment in October 2005.  
 
Stakeholder concerns over the modeling basis for strategy goals, point source timelines and costs, existing 
development load reduction requirements and costs, and timeframe prompted an ad hoc session of the full 
Environmental Management Commission in January 2006.  Further action on the strategy was postponed 
in favor of additional stakeholder discussions and development of cost estimates.  Over the course of 
2006, staff held a total of 27 technical meetings as listed in Table 1 below.  
 
Table 1: Jordan Public Meetings During 2006 


# Meetings  
2 All Parties Meetings – May 2 and Sept 29  
 Subject Meetings 
4 Existing Development (May – July) 
3 Point Source (Jan - June) 
5 Adaptive Management (June – Dec) 
2 Agriculture (June – July) 
3 DOT buffers (April – Sept) 
4 DOT Stormwater (April – Dec) 
4 Trading Grant – (April – Nov) held by COGs, CH2MHill 


5 







 


 
Strategy refinements resulting from these meetings included the following: 


o Draft fiscal analysis and cost estimates for most rules.   
o A list of alternative nutrient-reducing practices for existing developed lands. 
o Revisions to most rules. 
o A draft study plan for future remodeling of Jordan reservoir and its watershed.   


 
 
Formal Rulemaking Process   
 
At its March 2007 meeting, the Commission approved taking the rules to public hearings and a formal 
comment period.  The Chairman appointed a subcommittee of five hearing officers, all members of the 
Commission, in May 2007.  The appointment letter is attached as Appendix A.  The Hearing Officers are 
as follows: 
 


Mr. Tom Ellis 
Mr. Kevin C. Martin 
Mr. Dickson Phillips III 
Mr. Stephen T. Smith 
Mr. Forrest R. Westall, Sr. 


 
Three public hearings were held in July 2007 as listed in Table 2.  All Hearing Officers attended the 
hearings and Mr. Stephen Smith presided.  Oral and written comments were received from all interested 
parties at each hearing.  The Hearings and Comment Period Announcement is provided as Appendix B.  
 
Table 2: Public Hearings Held for Jordan Nutrient Strategy Rulemaking, 2007 


Public Participants 
Hearing Location Date & Time Registered 


Attendees Speakers 


1 Century Center 
Carrboro, NC  


July 12, 2007 
6:30 pm 93 46 


2 Koury Business Center, Elon Univ. 
Elon, NC  


July 17, 2007 
1:30–4:00 pm 187 58 


3 Koury Business Center, Elon Univ. 
Elon, NC  


July 17, 2007 
6:30 pm 139 46 


  Totals 419 150 
 
 
The Division provided a 60-day period for written comments from June 15 through August 15, 2007.  The 
Hearing Officers later agreed to extend the comment period a month to September 15 at the request of 
local governments and the Department of Transportation.  Table 3 characterizes the parties who submitted 
comments during the resulting 90-day comment period. 
 
The Hearing Officers began deliberations over the rules in late August 2007.  Due to the scope and 
complex subject addressed by the rules, a total of 14 meetings were held with associated preparation and 
follow-up to fully evaluate the comments and issues and to reach consensus on a set of recommended 
revisions.  This process continued into April 2008.  The Hearing Officers received input from Division 
staff in the Planning, Surface Water Protection, and Aquifer Protection Sections, as well as the Attorney 
General’s Office.   
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Table 3.  Characterization of Written Comments Received During the Public Comment Period 


Local Governments 59 
Comments - 40 
Resolutions - 19 


State/Federal Entities 8 
Business / Professional Organizations 37 
Environmental / Private Non-Profit Organizations 19 
Individual Comments  ~7,000 


Opposing postcards -  ~600 
Opposing letters and emails - 15 
Supporting Postcards and identical emails ~4800 
Supporting letters and emails - 60 
Petition signatures, emails supporting 2011 WW N compliance ~ 1500 


Approximate Total 7,100 
 
 
This report is being presented to the May 8, 2008 meeting of the Commission with a recommendation for 
adoption.  Adopted rules would proceed to the Rules Review Commission for approval prior to the 
January 2009 Session of the General Assembly.  Requested effective date is April 1, 2009; however, it is 
possible that legislative review could be required, which would delay the effective date into the summer 
of 2009. 
 
 
Description of Strategy 
 
The strategy is designed around nitrogen (N) and phosphorus (P) percentage reduction goals for each of 
the three arms of Jordan Reservoir as shown in Table 4 below.  Separate goals were needed for each arm 
because of the hydrologically distinct behavior exhibited by each arm.  These goals are relative to a 
baseline period of 1997 through 2001, dictated by the data time span used in the reservoir model.  The 
baseline period becomes important for implementation because all subsequent load-changing activities in 
the watershed need to be quantified either for reduction credit or as additional load to be offset in reaching 
the goals.   
 
Table 4.  Percentage Reduction Goals from 1997-2001 Baseline, Jordan Nutrient Strategy 
 


Segment of Jordan Reservoir  


Upper New Hope Arm Lower New Hope Arm Haw Arm 


Nitrogen 35% 0% 8% 


Phosphorus 5% 0% 5% 
 


The Upper New Hope Arm faces the greatest reduction needs.  Its watershed is heavily urbanized and 
includes a large portion of the rapidly growing Triangle area.  The Lower New Hope Arm has the least 
reduction need.  Its watershed is very small but is being rapidly developed at suburban residential 
densities.  Finally, the Haw River arm, which compromises 80% of the entire Jordan watershed, contains 
the rapidly growing Piedmont Triad area. 


7 







 


8 


 
The proposed set of rules reflect a comprehensive effort to address nutrient sources to Jordan Reservoir to 
meet the reduction goals established in the TMDL.  The strategy includes reductions by point source 
discharges and in nutrient runoff from agriculture, existing development, and new development.  In 
addition, riparian buffer protection rules would largely stem loading increases that would otherwise result 
from loss of those landscape features, while requirements to establish buffers during a change in land use 
would achieve some loading reduction.  Lastly, a fertilizer management rule would result in training of 
fertilizer applicators in the watershed, potentially reducing nutrient inputs through education.   
 
Timeframes for point source compliance are mandated by the statutes discussed above, SL 1997-458 and 
SL 1998-212, as a maximum of five years following the Commission’s adoption of this strategy.  
Compliance timeframes for nonpoint sources are less prescriptive.  Within the Basinwide planning 
statute, Session Law 1997-458 calls for the Commission to develop 5-year plans for point and nonpoint 
sources to achieve reduction goals for Nutrient Sensitive Waters, and to require demonstration of 
incremental annual progress.  The nonpoint source compliance timeframes in these rules are proposed as 
reasonable expectations specific to each source.  For an overview of the compliance dates, see Figure 6 
below. 
 
Changes from previous nutrient strategies implemented in the Neuse and Tar-Pamlico River Basins 
include stormwater requirements for all local governments in the watershed, local implementation of 
buffer rules, a rule requiring local governments to achieve loading reductions from existing developed 
lands, a separate stormwater rule for State and Federal entities, and a separate rule outlining a trading 
framework to maximize options for cost-effective reductions.  Table 5 lists the set of rules comprising the 
proposed strategy.  
 
Table 5. List of Proposed Rules Comprising the Jordan Nutrient Strategy 


15A NCAC 02B 
Rule Number 


Rule Title 


.0262 Watershed Nutrient Reduction Goals 


.0263 Nutrient Management  


.0264 Agriculture  


.0265 Stormwater Management for New Development  


.0266 Stormwater Management for Existing Development  


.0267 Protection of Existing Riparian Buffers 


.0268 Mitigation for Riparian Buffers 


.0269 Options for Offsetting Nutrient Loads 


.0270 Wastewater Discharge Requirements 


.0271 Stormwater Requirements for State and Federal Entities 


.0272 Riparian Buffer Mitigation Fees 


.0311 Cape Fear River Basin (Schedule of Classifications) 
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Figure 6: Proposed Rule Compliance Timeframes Assuming Summer 2009 Effective Date  
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SUMMARY OF PUBLIC COMMENTS  
 
Public Hearings 
 
A mix of development/real estate interests and local citizens and environmental groups attended the 
Carrboro hearing, and comments were relatively evenly split between support for and opposition to the 
rules.  Local governments and developers dominated the Elon hearing, and Elon comments were heavily 
in opposition with a few themes repeated by a great many commenters.  While a certain level of 
misunderstanding over proposed regulations characterizes any rulemaking process, the Hearing Officers 
were struck by the widespread misconceptions about these rules especially in light of the considerable 
level of staff involvement with stakeholders preceding the comment period.   
 
 
Written and Public Hearing Comments 
 
Supporters of the rules cited a longstanding need for restoring the lake, federal and state mandates, a 
steadily eroding quality of their lake use experience, the regional importance of the lake, and the collateral 
benefits to numerous degraded streams in the watershed from the proposed rules.  They attached urgency 
to the lake’s restoration need given the rapidly growing nature of watershed communities and problems 
with the current growth-related water quality regulations.  They called for holding point source 
dischargers to the original 2011 compliance date from the statute given the key role of wastewater 
discharges and the ample notice already provided to the discharge community.  They believed that 
waiting for Phase II stormwater controls to play out before considering the need for dealing with existing 
development ignored the fact that Phase II does not address existing development, that the lake is 
impaired now as a result of existing land uses, and thus that restoration requires addressing existing 
development in a meaningful way.  They observed that Division cost estimates reflect only part of a full 
and fair cost/benefit assessment and an avoidable, worst-case representation of costs for the existing 
development requirements.  They also observed that the Existing Development rule provides great 
latitude to use alternative nutrient-reducing practices, and projected that lower-cost options for existing 
development would emerge with implementation.  One commenter applauded the trading elements of the 
rules but advocated for a greater role for private providers of nutrient reduction credits throughout. 
 
Those in opposition questioned the wisdom, historical consistency, and feasibility of the goal as well as 
the cost burden relative to degree of impairment.  Equity concerns were numerous.  Many felt that Haw 
communities would pay for the benefit of New Hope communities who withdraw water from the lake, or 
that the regional nature of benefits should compel the General Assembly to fund restoration actions.  
Many objected to the rules as an unfunded mandate and stated that the state was unfairly passing costs off 
on local governments.  Several local governments commented that agriculture contributed most of the 
nutrient loading yet faced minimal requirements and minimal costs.  Numerous commenters raised 
concerns that the strategy would undercut the Triad region’s recovering economy, drive business 
elsewhere, and make home purchase unaffordable for many.  They saw the imposition of these rules on 
only this watershed as inequitable and unnecessary.  Many generally believe that Division cost estimates 
were greatly understated, and would result in increased taxes, utility rates, or home prices.  A few offered 
estimates of exorbitant fees that would be passed on to homeowners or homebuyers.  A few local 
governments expressed concern that past responsible and proactive planning would not be credited or was 
being punished by the rules.  People frequently commented that adaptive management should mean 
implementing less costly measures first and evaluating the effects before contemplating costlier actions.   
 
Commenters frequently objected to the technical foundation for the strategy, which many represented 
broadly as “bad science”.  They raised concerns with various aspects of the impairment determination, the 
reservoir and watershed models, the data used to develop them, and they pointed to other data and studies 
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indicating improvement.  Commenters repeatedly expressed dismay that after all the costs and impacts 
there was no guarantee the strategy would work. 
 
Several challenged the Commission’s statutory authority to require local ordinances or to impose the 
existing development rule, and objected to the use of the Critical Water Supply Watershed concept for 
various reasons including that it would require density limitations, promote sprawl, and allow future 
additional land use restrictions.   
 
Regarding individual rules, many in opposition proposed that adaptive management should allow 
evaluation of the effect of Phase II stormwater requirements before imposing additional stormwater 
mandates on communities.  A number raised strong concern over the technical feasibility of stormwater 
retrofitting under the Existing Development rule, as well as the great costs, tax base losses, and great 
administrative and maintenance burden that would result.  A few commenters claimed that the New 
Development rule would result in untenable levels of onsite structural controls, such as three BMPs per 
project. 
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HEARING OFFICERS’ RECOMMENDATIONS 
 
The Jordan Rules Hearing Officers have reviewed and weighed input from the stakeholder teams, 
potentially affected parties, local governments, legislators, concerned citizens, interest groups and 
organizations, and staff.  It is the recommendation of the Hearing Officers that the rules proposed herein 
comprising the Jordan Reservoir Water Supply Nutrient Strategy/Sensitive Waters strategy be approved 
by the full Environmental Management Commission with changes noted, and be filed as permanent rules 
with the Rules Review Commission.  The Hearing Officers request that the full Commission adopt the 
rules allowing sufficient time for review and approval by the Rules Review Commission prior to the 
January 2009 Session of the General Assembly.  Proposed effective date is April 1, 2009.  In making 
these recommendations, the Hearing Officers have considered the requirements pursuant to NC General 
Statutes 143-214.1, 143-214.7, 143-215.3(a)(1), 143-215.6, 143B-282, 150B-21.2, and Rule 15A NCAC 
2B .0223 (Nutrient Sensitive Waters), as well as the verbal and written comments received. 
 
In arriving at this recommendation, the Hearing Officers deliberated extensively over the public 
comments.  During this process, which took place from August 2007 through March 2008, they formed 
positions on a number of key issues, and developed certain recommendations to accompany the rule 
changes.  Those positions and recommendations are provided below and with the individual rule 
summaries that follow. 
 
 
Strategy Foundation Issues  
 
The Hearing Officers reviewed all of the public comments, they evaluated the concerns and reviewed and 
discussed with Division staff the processes that were used to establish impairment, to model restoration 
needs, and related data and study issues.  Based on this review they reached several conclusions.  The 
Hearing Officers: 
 


• Accept the validity of the chlorophyll a data and the modeling conclusions reached based on that 
data.  They recognize the uncertainty associated with all modeling, accept the results of the 
Jordan reservoir model as the best available analysis and fully in keeping with accepted norms of 
modeling practice, and find it to be a reliable and sound basis for the management strategy.   


 
• Understand and accept the need to establish separate reduction requirements for each of the three 


arms of the lake, and accept the values proposed for the percentage reduction goals based on the 
reservoir modeling.  They note that the reservoir model was presented to and approved by the 
Commission at its July 2002 meeting.  They emphasize that the lake’s segmented hydrology 
results in the reduction needs for each arm being essentially independent of each other and driven 
by the inputs from their own watersheds.  This means, for instance, that the Haw Arm’s 
impairment and reduction need results from the excess nutrient inputs from the Haw 
subwatershed and would exist as quantified even if the New Hope Arm had no problems.   


 
• Find it important to recognize that the Clean Water Responsibility Act, SL 1997-458, established 


requirements for dischargers to Nutrient Sensitive Waters and that, if not for the reservoir model 
and the proposed rules, wastewater dischargers in the Haw subwatershed would have been subject 
to virtually the same nitrogen concentration limit proposed in these rules by 2003, much earlier 
than proposed under these rules.  They recognize that the equivalent TN concentration established 
under these rules, 5.3 mg/l, is well within current limits of technology and significantly less 
stringent than the concentration required in the Upper New Hope of 3.0 mg/l.  Finally, they note 
that the practical upshot of the nitrogen requirement in the Haw is that just two facilities must 


13 







 


make major improvements within the nitrogen compliance timeframe of the rule.  These two 
facilities accounted for almost half of the point source nitrogen load in the baseline period and are 
the only major facilities actually required to reduce their mass nitrogen loads.  The Hearing 
Officers consider the requirements and timeframes for upgrading these facilities wholly 
appropriate as revised.   


 
• Affirm that the Commission is acting within its statutory powers, that it is taking actions 


necessary to execute its duties and responsibilities, and that the statutes from which this set of 
rules draws provide appropriate authority to enact the various proposed requirements. 


 
 
Strategy Design Issues 
 
The Hearing Officers: 
 


• Agree that a comprehensive set of management actions across source types is needed to address 
the lake’s nutrient-driven impairment and that rules are needed to effectively address existing 
developed lands and new development as well as agriculture and point sources.  They believe that 
an ideal conceptual approach would allow credit for past nutrient-reducing actions regardless of 
when they occurred, and that such an approach is practically achievable with point sources 
through the use of single performance standards for given classes of dischargers in the form of 
equivalent concentrations.  However, they also believe that this ideal conceptual approach is 
neither practically achievable with nonpoint sources nor easily applied to them.   


 
• Support the nonpoint source design of requiring reductions equating to the percentage goals from 


each source relative to its baseline loading, which includes crediting of load-reducing practices 
implemented since the baseline and prior to implementation date of the rules.   


 
• Consider the offset and trading options included in the rules to be valuable in providing the 


greatest possible latitude to achieve the most cost-effective reductions for both point and nonpoint 
sources.  For this reason they have added or clarified the additional option throughout the rules to 
allow for market-based trading where it can be supported with the necessary infrastructure and 
accounting.   


 
• Recommend that the Commission endorse a resolution to the General Assembly requesting 


funding for local governments and the Division to assist in the implementation of the new 
development stormwater, buffer protection and existing development stormwater programs 
required under these rules.  The Hearing Officers: 


o Recognize the concerns over new costs potentially imposed on local governments by this 
set of rules, while they emphasize that the Division’s original cost estimates are 
considered a very avoidable worst-case scenario.   


o Recognize the new challenges that local governments will face in implementing the 
requirements of the existing development rule, and the emerging nature of tools that may 
be used in this effort.   


o Are sympathetic to arguments that the benefits to individual local governments are not 
necessarily proportionate with the compliance costs they may face.  They view the 
benefits provided by Jordan Reservoir as being regional in nature, extending beyond the 
bounds of the watershed.   
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o Recognize that some of the same aspects of these rules will place new demands on 
Division staff to provide local governments with the support services needed to carry 
them out successfully and efficiently.   


 
 
  
 


To meet rulemaking requirements and address stakeholder interest, Division staff estimated costs 
for the set of rules comprising the Jordan nutrient strategy in a Fiscal Analysis document, dated 
June 11, 2007, available at: http://h2o.enr.state.nc.us/nps/JordanNutrientStrategy.htm.  This fiscal 
analysis was reviewed and approved by DENR’s Division of Budget, Planning and Analysis and 
the Office of State Budget and Management.  The Office of the Governor and the Fiscal Research 
Division of the General Assembly also reviewed it.  Staff made numerous revisions as a result of 
reviewer input.  The Commission also had opportunity to review the analysis before approving the 
rules for public comment.   
 
 
Revisions 


Staff has developed revisions to our cost estimates, which we provide in Appendix E.  They 
address several issues.  In general, the public comments reflected a high level of concern over 
anticipated cost impacts of the rules, particularly the Existing Development rule.  More specific 
reasons are that: 
 


• Some valid technical issues were raised with Division cost estimates.  
• Rule revisions by the Hearing Officers have affected some cost projections. 
• Costs for Existing Development in the Fiscal Analysis were developed as worst-case 


projections of the full cost of rule compliance based on the assumed use of structural 
stormwater retrofits only, as well as purchasing all the land required for them.  This has 
led to the widespread impression that costs will in fact be at least this great.  The rule, on 
the other hand, allows for and identifies a wide range of load-reducing practices.  We 
believe many of these options are available to local governments now and we expect more 
to become available as accounting is developed.  Given the long-term nature of 
compliance, we also recognize the potential for local governments to find significant 
numbers of willing landowners for the use of structural retrofits, placing practices on 
private property or in easements and avoiding purchase costs.  Overall, we expect that the 
rule to be significantly less costly to implement than our fiscal estimate and others’ 
projections would suggest.   


• We recognize that in projecting beyond a handful of years the set of actions that will be 
taken to address Existing Development, the uncertainties become prohibitively large for 
several reasons.  First, we expect to develop accounting tools during the first years that 
will allow credit for additional, more cost-effective alternative practices for which we 
cannot currently state the magnitude of reductions.  Second, we recognize the extent to 
which other factors may play in to local decision-making.  One factor that might not have 
been foreseen five years ago is how the current drought is driving real interest in 
technologies for capturing rainfall as a resource.  Water-harvesting technologies also 
reduce nutrient loading, and will likely become more available and cost-effective with 
time.  Third, several NOx emission air quality regulations currently in place are expected 
to result in reductions in nitrogen export from impervious surfaces over the next thirty 
years.  The magnitude of this effect will be determined through monitoring of runoff. 


 
Original Fiscal Analysis 


FISCAL ANALYSIS REVISIONS 
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INDIVIDUAL RULES AND RECOMMENDED CHANGES 
 
Following is a brief summary of each rule as taken to public comment, followed by a listing of the 
changes recommended by the Hearing Officers.  The full text of each rule is provided as Appendix C, and 
a full summary of comments received and staff replies is provided as Appendix D. 
 
This report is also available at the Division website for Jordan Reservoir Nutrient Strategy, in addition to 
other information on the Strategy.  http://h2o.enr.state.nc.us/nps/JordanNutrientStrategy.htm
 
 


 Rule .0262, Watershed Nutrient Reduction Goals   
 
Provides an overarching framework for the entire set of rules.  Specifically it: describes strategy 
objectives; reclassifies the remainder of Jordan watershed as WS-V; designates the entire watershed as a 
‘critical water supply watershed’, which allows the Commission to require more stringent measures than 
minimum Water Supply Watershed requirements; defines geographically the three subwatersheds 
draining to Jordan Reservoir; identifies the baseline time period; establishes N and P percentage reduction 
goals and corresponding point and nonpoint source lake loading targets for each arm relative to the 
baseline; enumerates the set of rules designed to achieve the goals; establishes that all local governments 
–eight counties and 26 municipalities– are subject to certain rules; details where these rules supercede 
existing Water Supply rules; provides for adaptive management following a period of implementation; 
acknowledges control of atmospheric nitrogen sources as absent; and reserves an interest in atmospheric 
rulemaking pending advances in science.  Each subsequent Rule references parameters set forth in this 
Rule.   
 
Hearing Officers’ Recommended Changes 
• Added potential strategy progress analytical tools of watershed modeling and other source 


characterization work as options in adaptive management assessment. 
• Added the ability for interlocal agreements that would allow one government entity to implement 


certain requirements for another pursuant to Division approval. 
 
The Hearing Officers consider adaptive management to be an important concept given the combination of 
the long-term nature of any such restoration initiative and the potential cost associated with each 
management action, as well as uncertainties associated with potential changes to nutrient inputs not 
directly addressed by this strategy such as atmospheric deposition and the behavior of the lake itself.  
They believe this set of rules is necessary and prudent, and that the adaptive management clause of this 
rule establishes appropriate expectations for the Commission to consider when assessing the progress of 
the strategy over time. 
 
The Hearing Officers share some concern about the potential ability of small local governments to fully 
comply with the requirements of stormwater and buffer protection rules without assistance.  In addition to 
recommending that new funding be sought from the General Assembly, they added explicit recognition in 
this rule of the ability for local governments to form interlocal agreements that may allow larger local 
governments to assist or provide certain services that would allow smaller ones to comply with these 
rules.  As an example, a form of this arrangement already exists in Guilford County for stormwater. 
 
 


 Rule .0263, Nutrient Management 
 
Requires fertilizer applicators and consultants in the watershed to either complete nutrient management 
training offered by the Cooperative Extension Service or comply with a certified nutrient management 
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plan for the lands to which they apply within five years of effective date.  Also requires property owners 
either to ensure that applicators to their lands have met these requirements, or to meet the requirements 
themselves.  Homeowners and business owners applying fertilizer to their own lands would not be subject 
but applicators they hire who apply to a total of at least ten acres would be subject.  Animal waste 
application with demonstrated compliance with a permitted waste utilization plan will be deemed 
compliant with this rule. 
 
Hearing Officers’ Recommended Changes 
• Compliance deadline shifted from five years to three years. 
• Focus of applicability shifted from persons to fertilizer application on types of lands. 
• Reduced hired applicator threshold from 10 acres to 5 acres. 
• Consultants removed from rule. 
• Residential homeowners no longer required to verify compliance by hired applicator. 
• Removed option for property owners who hire applicators to obtain plan themselves. 
• Added clarification that wastewater residuals application in keeping with a permit under the 2T rules 


and septage application in keeping with a permit under 13B rules shall meet NRCS Standard 
requirements for both nitrogen and phosphorus. 


 
The Hearing Officers are sympathetic to comments expressing concern over potential over-application of 
fertilizer by homeowners and business owners.  In evaluating options to address these sources, which 
were excluded from the requirements of the Nutrient Management rule, they understood that the Division 
and Cooperative Extension Service would not have the resources to train or review nutrient management 
plans for these groups.  They thus view the requirement under the Existing Development rule for local 
governments to educate citizens and businesses on fertilization practices as an important means for 
addressing this source.  They also consider the option under the Existing Development rule for local 
governments to enact fertilizer ordinances as an effective and creditable tool for reducing loadings from 
existing developed areas. 
 
In finding it appropriate for wastewater residuals and septage application to meet phosphorus control 
criteria in addition to those for nitrogen, the Hearing Officers drew in part from a recent, statistically 
sampled survey of farms in the watershed conducted by researchers at North Carolina State University1.  
The survey found soil test phosphorus index values of “very high” on over half of biosolids application 
fields.   
 
 


 Rule 0264, Agriculture 
 
Establishes collective N and P reduction goals for all persons engaging in agricultural operations in the 
watershed.  Includes numeric thresholds for livestock operations.  Two years after effective date, an initial 
accounting by a Watershed Oversight Committee (formed by the Director) will determine the extent to 
which the nitrogen goal has been achieved relative to the baseline period.  If the goal has not been 
achieved, Local Advisory Committees (LACs) must be formed and tasked with crafting implementation 
strategies.  Five years after the effective date, the Commission will determine whether LACs have 
achieved subwatershed N and P goals based on collective implementation.  If not, the Commission will 
require additional BMP implementation as deemed necessary to achieve the goals within eight years after 
effective date.  P accounting is qualitative in nature.  Pasture accounting is based on increases in BMP 


                                                 
1 Osmond, D.L., 2007.  Delineating Agriculture in the Lake Jordan River Basin.  Final Report to the NC Division of 
Water Quality, Planning Section, Section 319 Grant Program.  November 9, 2007.  71 pp. 
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implementation.  The Rule includes an individual compliance option, and allows trading of reductions 
that exceed compliance reductions.  Annual reports are required.  
 
 
Hearing Officers’ Recommended Changes 
• Timeframe to achieve the goals extended from “five to eight years” to “six to nine years”, and parallel 


adjustments to all milestones. 
• Swine threshold revised from 150 to “20 or more swine not kept in a feedlot, or 150 or more swine 


kept in a feedlot”. 
• Clarified rule requirements for individual producers.   
• Eliminated individual compliance “standard BMP” option.  Revised tradable credit generation 


thresholds from individual compliance basis to subwatershed goal compliance basis.  Added 
exception for pasture-based livestock operations installing buffered exclusion, allowing option for 
buffer restoration portion to be traded. 


• In addition to the one environmental interest representative already on the Watershed Oversight 
Committee, two more were added for a total of three.  An equine industry representative was also 
added to the Committee. 


• Added to the role of the Watershed Oversight Committee: 
o If the nitrogen goal is not met after six years, evaluate and report to the Commission on 


practicability of a subwatershed achieving the goal within nine years. 
o Evaluate ability to establish nitrogen credit trading, and if appropriate establish accounting 


framework. 
 
The Hearing Officers evaluated available information on the distribution of operation sizes for livestock 
types in the watershed and found that the rule’s size threshold for swine did not consider the presence of 
smaller, apparently unconfined operations.  The Hearing Officers recognize that such operations have the 
potential for disproportionately high nutrient loading, and recommend that the swine threshold be 
adjusted on that basis. 
 
The Hearing Officers considered the following factors in removing the Standard BMP option and 
requiring agriculture to achieve its collective goal in a subwatershed before a producer could generate 
tradable credit.  They found a rational basis for comments expressing concern over the option for 
producers to credit practices installed prior to the baseline to comply with the rule individually or for use 
as marketable reduction credit.  While the rule also requires agriculture to collectively meet the reduction 
goal, the Standard BMP design could potentially limit the ability to do so, and to a lesser extent could 
erroneously make trading credit available that was not generated after the baseline.   
 
On the other hand, the Hearing Officers recognized a potential opportunity to benefit producers as well as 
other source types in the form of livestock-excluded buffers.  Given that pasture-based livestock 
comprises the great majority of agricultural acres in this watershed, pasture improvement practices may 
prove key to achieving agriculture’s goals.  While livestock exclusion alone can generate substantial 
reductions in nutrient loading, excluded buffers can yield markedly greater reductions.  The Hearing 
Officers added a provision that would allow producers the option of using the buffer restoration aspect of 
a livestock-excluded buffer for tradable credit whether their subwatershed has met its goal or not.  They 
determined that the incentive for increasing livestock-excluded buffer implementation would outweigh 
the loss of part of the credit to another source type. 
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 Rule .0265, Stormwater Management for New Development  


 
Requires all local governments in the Jordan watershed to develop and implement programs to require 
stormwater controls on new development activities to meet subwatershed nutrient loading rate targets.  
Developers control nutrient export to certain levels onsite, and may meet remaining reduction needs 
through in-lieu fee payment to EEP or to local governments with a Division-approved local offset plan.  
Control of flows for stream protection is also required.  Development in existing water supply watersheds 
shall also comply with the water supply watershed requirements where they are more stringent.  Within 
one year of effective date, the Division must submit a model local program to the Commission for 
approval.  Within another six months, local governments must submit programs for Division review and 
subsequent Commission approval.  Within two and a half years after the effective date, local programs are 
implemented.  Annual reports are required.   
 
Hearing Officers’ Recommended Changes 
• Updated the offset option to the NC Ecosystem Enhancement Program to remove reference to rule 2B 


.0240, which was superceded by SL 2006-215 and SL 2007-438. 
• Added options for developers to utilize private sellers for offsite reductions or their own offsite 


reduction activities, in addition to a local government-offered option. 
• Tied all offset options to the requirements of trading rule .0269. 
• Paralleling state/federal stormwater rule, local government public road projects that meet riparian 


buffer protection requirements are deemed compliant. 
• Added 6 months to all implementation timeframes. 
 
The Hearing Officers added the option to utilize private sellers of reduction credits and tied all offsets to 
the provisions of the trading rule based on their desire to provide all reasonable options for obtaining 
reductions including allowing for legitimate market-based options. 
 
The Hearing Officers accepted the contention that public roads and other public linear infrastructure 
projects face unique constraints such that, at least until loading contributions from and management 
measures for them are better defined, it is reasonable to hold them to currently recognized practicable 
treatment expectations.  In both this rule and the State & Federal Stormwater rule, they have revised the 
text to require that new public roads be held to the treatment requirements provided by the buffer rule.  
This allowance would not apply to roads within larger development projects, since such projects have 
available substantially greater design latitude for addressing road runoff. 
 
 


 Rule .0266, Stormwater Management for Existing Development 
 
Requires all local governments – eight counties and 26 municipalities – to implement loading reduction 
measures on existing developed lands toward long-term load reduction targets for those lands.  Local 
governments conduct feasibility studies and submit program proposals for Division and Commission 
approval within three years after effective date.  Programs propose implementation rate, nature and 
overall compliance timeframes.  Local governments begin implementing load reduction activities four 
years after rule effective date.  Programs for public education and illegal discharge elimination are 
implemented within two and a half years.  Annual reports are required.   
 
Hearing Officers’ Recommended Changes 
• Restructured the load reduction program element to require a plan to achieve half of each reduction 


goal within ten years after the effective date, with the option to propose an alternative timeframe if 
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supporting technical analysis is provided.  Added the requirement to provide, at ten years after the 
effective date, a revised load reduction program to address remaining needs, along with supporting 
technical analysis.  Added criteria for technical analysis.  Eliminated feasibility study language. 


• Added detail to the process for determining local load reduction needs. 
• Added to the definition of existing development. 
• Added a monitoring option to allow local governments to identify high-loading catchments and treat 


them for proportionally greater reduction credit.   
• Added several load-reducing activities to non-inclusive list. 
• Added option for local governments to use private sellers of reduction credit pursuant to requirements 


of trading rule .0269. 
• For clarity, labeled the two required elements under the rule as the load reduction program and the 


administrative program. 
• Revised implementation timeframes to net effect that local governments are given an additional six 


months to submit and implement programs - now three and one-half years and four and one-half years 
after effective date, respectively. 


• Added latitude for adaptive management changes to local programs and load accounting methods. 
 
Given the untested nature of a management mandate to achieve reductions in nutrient loading from 
existing developed lands, the potential costs of implementation, and the level of concern expressed by 
local governments on both these counts, the Hearing Officers gave considerable attention to the need for 
and design of this rule.  They determined, based on estimates of the nutrient contributions from developed 
lands, that a rule addressing existing development is necessary to support realistic expectations of 
achieving the strategy reduction goals.  They find that the rule provides an appropriately measured, 
balanced and flexible structure for local governments to work within.  They share local concerns over 
the technical achievability of a purely structural retrofit approach in the Upper New Hope Arm, but 
believe that the broad range of potential load-reducing activities and the long-term compliance flexibility 
afforded by the rule are a sound framework for working with local governments to achieve meaningful 
progress from this source.  They also recognize that local governments are not called on to begin 
obtaining reductions until the fifth year after effective date, a preparation timeframe they believe to be 
generous but also necessary to allow further development of accounting methods and local preparation.     
 
The Hearing Officers are sympathetic to local concerns that feasibility studies should precede rule 
requirements.  However, they also recognize the need for initiation of management actions within 
reasonable timeframes and the ability of local governments to both generate funding for stormwater 
activities and best evaluate the suite of potential options available to each of them individually.   The 
Hearing Officers revised the rule to require plans for achieving half of each load reduction goal within ten 
years to clarify the basis for evaluating load reduction programs, but retained the flexibility for local 
governments to propose different timeframes based on technical analysis.  In doing so, they also intend to 
resolve questions over the purpose of feasibility studies, which these provisions replaced. 
 
The Hearing Officers expanded the list of potential load-reducing activities with several additions that 
either were requested, e.g. improvement of existing ponds, or that they believe merit consideration by 
local governments.  One activity they did not add due to current, largely federal regulatory barriers was 
regional, instream impoundments.  The Hearing Officers believe that in certain cases, such as highly 
modified, hardened urban conveyances, this activity should be an available option, especially given that it 
can be significantly more cost-effective than a collection of smaller-scale controls.  They recommend that 
staff revisit this issue with federal officials in light of the contributions of existing development to 
impairments as exemplified by Jordan Lake.  A related activity that the Hearing Officers added, stream 
restoration without impoundment, is not regulatorily prohibitive and can potentially reduce nutrient 
export.   
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In evaluating potential avenues for more cost-effective reductions, the Hearing Officers found merit in the 
recommendation to allow instream monitoring to identify high-loading catchments that could be treated 
for more efficient reductions.  This led them to add this concept as an option for local governments. 
 
The Hearing Officers are sensitive to the potential costs that this rule in particular and the set of rules may 
impose on local governments.  While agency rules cannot mandate legislative funding, the Hearing 
Officers include recommendations in this report for the Commission to deliver a resolution on the subject 
to the General Assembly.  Also, for this rule to be effectively administered in a timely manner by the 
Division, the Hearing Officers believe that additional staff resources will be needed to avoid 
compromising coverage on other programs.  They recommend that this need be included in the resolution. 
 
 


 Rule .0267 & .0268, Protection of and Mitigation for Existing Riparian Buffers 
 
Requires local governments to implement programs to protect existing vegetated riparian areas within 50 
feet of and adjacent to intermittent and perennial streams, lakes, and ponds in the Jordan watershed.  The 
first 30 feet adjacent to waters is largely undisturbed forest, while the outer 20 feet may be managed 
vegetation.  Existing, ongoing activities within buffers may continue as long as these activities or uses 
meet the requirements of the rule, while a change in land use invokes the protections.  These buffer 
requirements replace those under Water Supply rules, and provide local governments the option to require 
more stringent measures.  The Division addresses activities of state and federal entities.  Certain uses of 
land within the buffer are identified as exempt, allowable, or allowable with mitigation, while uses not 
listed are prohibited.  The rule provides for mitigation where no practical alternatives exist, details 
variance requirements and forest-harvesting limitations, and requires local governments to ensure that 
new developments either avoid or mitigate buffer impacts.  It requires local governments to make 
mitigation options available for certain activities based on avoidance and minimization criteria: 1) 
payment to the riparian buffer restoration fund administered by EEP, 2) donation of property, or 3) 
restoration or enhancement of a non-forested buffer.   
 
Hearing Officers’ Recommended Changes 
.0267 
• Shifted implementation responsibility from local governments to the Division for local and interlocal 


activities, forestry and agricultural activities, and activities in areas where there is no local program 
implementing NPDES stormwater, Water Supply Watershed requirements, or a voluntary local buffer 
initiative at the time of the activities.  These are in addition to the Division implementing the rule on 
state and federal activities. 


• Shifted review of appeals of local stream and buffer calls and variances from local governments to the 
Division. 


• Clarified diffuse flow requirements. 
• Numerous minor modifications to activities in the Table of Uses and to Forest Harvesting provisions. 
• Added local development approval criteria, local program record-keeping requirements and oversight 


requirements for the Division. 
 
.0268 
• Added option of private mitigation banks approved by the Division to the EEP mitigation fee option. 
 
The Hearing Officers found certain concerns expressed over local buffer implementation compelling and 
made a full evaluation of potential options.  They considered placing full responsibility with the Division, 
with local governments, and various scenarios in between.  Ultimately, in arriving at the division of 
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responsibilities between local governments and the Division described above, they found that each 
competing scenario has advantages and drawbacks, that among them there is no ideal solution, but that 
this recommendation resolves concerns the Hearing Officers found most compelling.   
 
They also determined that an element in the Purpose statement meriting clarification in this report 
involves the option for more stringent local standards.  The Hearing Officers’ intent with this language is 
that the 2-zone, 50-foot buffer required under this rule would serve as a minimum in all cases, and that 
local programs could establish more protective standards, but that use of the 30-foot and 100-foot Water 
Supply setbacks instead would not be considered more stringent. 
 
Applying the same beliefs described for nutrient offsets in the trading rule below, the Hearing Officers 
see value in allowing participation by private sellers of buffer mitigation credit under this rule.  
Accordingly they have added language to that effect in the mitigation rule. 
  
The NC Ecosystem Enhancement Program provided important comments regarding the apparent lack of 
buffer restoration opportunities in this watershed, most acutely in the Upper and Lower New Hope 
subwatersheds.  Based on their assessment, EEP recommended that the rules allow use of restoration sites 
in other subwatersheds as a contingency.  They also made recommendations related to both buffers and 
nutrient offsets.  Given the interrelated nature of these issues, the evaluation of these comments is 
provided under the trading rule, .0269, below.   
 
 


 Rule .0269, Options for Offsetting Nutrient Loads 
 
Provides parties subject to the various rules - new development, existing development, State and Federal 
stormwater entities, agriculture, and point sources –options for alternative, offsite sources of loading 
reduction in addition to the EEP option.  It requires that minimum onsite standards be met before seeking 
credit elsewhere.  It sets criteria for those seeking to sell excess reductions, and would require Division 
approval.   
 
Hearing Officers’ Recommended Changes 
• Revised agricultural prerequisites to reflect agriculture rule changes. 
• Minor clarifications and organizational improvements throughout. 
 
As structured, the New Development Stormwater, Wastewater, and State and Federal Stormwater rules 
provided an offset option to the NC EEP, relying on the offset fee established in Rule 15A NCAC 2B 
.0240.  That rule has been repealed and functionally replaced by Session Law SL 2007-438.  The Session 
Law establishes temporary offset rates specific to the Neuse and Tar-Pamlico River Basins and requires 
the Department to transition the EEP nutrient offset program to an actual cost-based design by September 
2009.  The Hearing Officers recognized that such a program would likely be in place at least two years 
before any party subject to any of these rules would need to consider an offset option.  They thus revised 
the EEP offset option in these rules to instead tie into the outcome of the process called for in the Session 
Law. 
 
The Hearing Officers also felt strongly that parties subject to the rules in this strategy should, to the 
greatest extent feasible, be provided the flexibility of compliance options that rely on market forces to 
find the most cost-effective reductions in nutrient loading.  They recognized the 2007 nutrient offset 
legislation SL 2007-438 as signaling the General Assembly’s support of this concept.  They agreed with 
several comments that advocated such an approach, and they added provisions to this effect to each of the 
above rules as well as to the Existing Development, Agriculture, and Buffer Mitigation rules.   
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They consider it important, however, to recognize that market-based trading is largely untested in this 
state and nationally, and that the design of a functional trading program that successfully enables more 
cost-effective reductions faces a number of challenges.  Their intent is for the set of rules to provide for 
trading only to the extent that defensible accounting and administrative structures can be established to 
support it, and they believe that the rules include adequate qualifications to this effect.  That 
notwithstanding, they find that Rule .0269 provides sound fundamental constraints and requirements for 
any such program, including minimum reasonable ‘on-site’ stewardship-based reduction expectations for 
individual rules. 
 
The NC Ecosystem Enhancement Program provided important comments regarding the apparent lack of 
buffer restoration opportunities in this watershed, most acutely in the Upper and Lower New Hope 
subwatersheds.  Based on their assessment, EEP recommended that the rules allow use of restoration sites 
in other subwatersheds as a contingency and that nutrient offset rates be based on the most expensive, 
“all-retrofit” scenario identified in a report developed by Research Triangle Institute2 for the General 
Assembly during 2007 nutrient offset fee negotiations.  The Hearing Officers recognize that the 
restoration needs of the individual lake arms are essentially independent of each other, and that it would 
be inappropriate to credit reductions made across subwatersheds.  Nevertheless, they understand the 
limitations faced by EEP, and have revised all rules that offer the EEP offset option to make that offset 
contingent on availability and acceptance by EEP.  They also appreciate EEP’s very real concern with 
establishing adequate offset rates to address restoration opportunities that actually exist.  They believe 
their revisions to the offset language in all rules as described above address this concern.   
 
 


 Rule .0270, Wastewater Discharge Requirements 
 
Distributes the total point source annual N and P mass loading goals for each arm in the form of annual 
mass allocations to existing dischargers within each of the three subwatersheds. Discharge concentration 
equivalents at full flow range from 3.04 mg/L TN and 0.23 mg/L TP in the Upper New Hope Arm to 5.30 
mg/L TN and 0.67 mg/L TP in the Haw River Arm.  As in the Neuse strategy, includes provisions for 
new and expanding dischargers, an option for group compliance and in-lieu offset fees to EEP for cap 
exceedance, and an option for transfer of allocation among individual dischargers.  It also requires 
optimization of existing facilities, and improves protections against localized water quality degradation.   
Phosphorus compliance date is the first full year after effective date, while the Nitrogen compliance date 
is 2016. 
 
Hearing Officers’ Recommended Changes 
• Revised the compliance date for nitrogen from 2016 to the fifth full calendar year after effective date, 


which would be 2014 assuming a 2009 effective date. 
• Updated the offset option using the NC Ecosystem Enhancement Program to remove reference to rule 


2B .0240, which was superceded by SL 2006-215 and SL 2007-438.   
• Added option to utilize private sellers of offset credit.  
• Added text to require dischargers to propose optimization measures within six months after the 


Division accepts the report detailing these measures.   
 
The issue of greatest concern to stakeholders with regarding this rule was the compliance date for 
nitrogen allocations, which had been proposed in an early draft as 2011.  That date was pushed back to 
2016 in the public comment version, while the phosphorus compliance date was moved up to the first 
                                                 
2 RTI International and Center for Watershed Protection, 2007.  A Study of the Costs Associated with Providing 
Nutrient Controls that are Adequate to Offset Point Source and Nonpoint Source Discharges of Nitrogen and Other 
Nutrients.  Final Report prepared for the Environmental Review Commission.  June 2007.   
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year after effective date.  The Division proposed these changes in consideration of the extent of 
infrastructure improvements and expense that will be required for each parameter.  The Hearing Officers 
evaluated this issue closely and concluded that the 2016 date would not be consistent with Session Law 
1998-212, which amended the Clean Water Responsibility Act.  Their recommendation reflects the direct 
application of requirements of the Act to the Jordan Reservoir case.  After weighing the various interests, 
they concluded that the maximum time allowed for compliance under the legislation is the fifth calendar 
year following Commission’s adoption of these rules, which would equate to the year 2014. 
 
Comments from Haw dischargers represented that the reduction goals actually amount to reductions of 
67% to 70% at the source based on current and proposed concentration limits.  The potential impact of 
these comments compelled the Hearing Officers to explore this issue.  They concluded that the comments 
reflect a misunderstanding of the requirements and that no such reductions are required for this group of 
facilities or others.  The reduction goals refer to annual mass loads reaching the lake.  For a given class of 
dischargers, one equivalent discharge concentration is identified that will satisfy the mass load goal at the 
lake using full permitted flows.  Thus, reduction requirements for a given facility are affected by baseline 
flow and level of treatment as well as permitted flow, and vary greatly by facility.  This is true in the 
Haw, where only two major facilities – one each in Greensboro and Burlington - must reduce nitrogen 
load below their baseline, and only those and one other will need to reduce phosphorus.  During the 
baseline, these facilities discharged at higher concentrations - 13 to 15 mg/l nitrogen – and higher flows 
than other facilities.  Having accounted for a large proportion of the nitrogen load in the baseline period, 
they must now make greater improvements to reach the same level of treatment as other dischargers.  To 
meet the equivalent concentration target of 5.3 mg/l, they will need to reduce their baseline mass loads by 
50% and 38% respectively.  The remaining facilities in the Haw discharged at sufficiently lower nitrogen 
concentration and fraction of permitted flow that they can actually increase their mass loads of nitrogen. 
Greensboro’s and Burlington’s second plants are allowed to increase nitrogen loads by 17% and 5% over 
baseline, respectively, yielding net overall reduction requirements for the two cities of 15% and 22%.  
The other major dischargers will be allowed a 70% increase.  In sum, the wastewater requirements in the 
Haw are much smaller in magnitude than represented in the comments and almost wholly confined to two 
facilities with large flows that lack nutrient removal.   
 
Because all facilities are operating at less than permitted flows, their nitrogen limits will initially allow 
higher concentrations than at full permitted flow. As their flows continue to increase, all major Haw 
facilities will eventually have to add nitrogen removal processes to meet mass limits, but only the two 
noted above must make improvements by the 2014 compliance date. 
 
 


 Rule .0271, Stormwater Requirements for State and Federal Entities 
 
Would establish parallel stormwater requirements for state and federal entities to those imposed on local 
governments for both new and existing development under rules .0265 and .0266.  The NC DOT is 
separated from other state/federal entities based on the unique character of its activities.  Annual reports 
would be required.   
 
Hearing Officers’ Recommended Changes 
• For non-DOT entities, parallel changes to those in new and existing development rules, including 


addition of the option to use private sellers of reduction credit, and revisions to implementation 
timeframes. 


• Revised new DOT road development requirements to be deemed compliant if they meet buffer 
protection rule treatment criteria. 


• Revised existing DOT roadway requirements to a minimum implementation rate of 500 lb nitrogen 
reduction per 5-year period and at least 50 lb N/yr, to be obtained through retrofits or other measures.   
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• Added one year to DOT implementation timeframes. 
• Moved accounting methods to a separate section and expanded it.  
 
The NC DOT voiced strong objections to these rule requirements for several reasons including that they 
were not included in the original stakeholder process, do not believe they are a significant nutrient source 
in the watershed, and face unique technical, logistical, process and budget constraints as the singular 
statewide public linear infrastructure provider, a status that already subjects their projects to an extensive 
and logistically cumbersome review process.  Division staff held a great number of meetings with DOT 
staff over these rules and appeared before the Board of Transportation along with executive-level 
Departmental staff in several successive meetings.  The Hearing Officers received staff’s product of these 
interactions.  They accept the contention that public roads and other public linear infrastructure projects 
face unique constraints such that, at least until loading contributions from and management measures for 
them are better defined, it is reasonable to hold new road projects to currently recognized practicable 
treatment expectations.  In both this rule and the New Development Stormwater rule, they revised the text 
to recommend that new public roads be held to the treatment requirements provided in the buffer rule.   
 
For existing roadways, the Hearing Officers accept recommendations to set a minimum annual 
implementation rate while, at the same time, maintaining the long-term objective of achieving the 
reduction goals.  They recognize that currently enacted regulations on NOx emissions from both motor 
vehicles and point sources are projected to result in significant reductions in total NOx emissions within 
the next 30 years, which would translate to some degree to reduced atmospheric deposition of nitrogen.  
To the extent that this occurs, it would lower runoff nitrogen concentrations from impervious surfaces.  
The accounting provisions call for periodically updating the appropriate runoff factors in export methods 
and adjusting loading estimates to reflect such changes. 
 
 


 Rule .0272, Riparian Buffer Mitigation Fees 
 
Sets an offset payment rate of $.96/ft2 ($41,818/ac) to the Riparian Buffer Restoration Fund for buffer 
impacts deemed ‘allowable with mitigation’ under Rule .0267.  This rule would not be exclusive to the 
Jordan nutrient strategy, and would enable uniform future changes in buffer offset fees across watersheds.   
 
Hearing Officers’ Recommended Changes 
• Revised the buffer mitigation fee rate from seventy to ninety-six cents per square foot.  
 
The NC Ecosystem Enhancement Program requested the above change based on current actual costs of 
performing buffer mitigation.  The Hearing Officers appreciated the Program’s input and accept their 
recommendation. 
 
 


 Rule .0311, Cape Fear River Basin (Schedule of Classifications)  
 
Formalizes reclassification of the non-WSW half of Jordan watershed to WS-V. 
 
Hearing Officers’ Recommended Changes 
• None. 
 
The Division notes that reclassifying from Class C to Class WS-V does not preclude the need for Water 
Supply water quality parameter sampling in the event that a new WS intake is pursued in the future in any 
of the segments being reclassified to WS-V under this rule change. 


26 







 


 
 
 
 
 


Appendix A.  Hearing Officers’ Appointment Letter 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


A-1 







 


A-2 







 


 


 


 
  


 
ENVIRONMENTAL MANAGEMENT COMMISSION 


 
 


NORTH CAROLINA 
DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 


 
 
 
 
 


David H. Moreau 
Chairman 


 Charles  Peterson 
   Vice Chairman 


 
Michael F. Easley, Governor   
William G. Ross Jr., Secretary Donnie Brewer Kevin Martin 
 Thomas F. Cecich Darryl D. Moss 
 John S. Curry Dickson Phillips III 
 Marion Deerhake Frank Shaw 
 Tom Ellis Stephen Smith 
 John R. Gessaman Kenny Waldroup 
 E. Leo Green, Jr. Steven D. Weber 
 Freddie Harrill Forrest R. Westall, Sr. 
 Ernest W. Larkin  


  
 


May 9, 2007 
 
MEMORANDUM 
 
FROM: David H. Moreau, Chairman  (Approved by DHM via email June 4, 2007) 


TO:  Tom Ellis, Kevin C. Martin, J. Dickson Phillips III, Stephen T. Smith, Forrest 
R.Westall, Sr. 


SUBJECT: Your Appointment as Hearing Officers for the Jordan Nutrient Strategy 
Rulemaking  


 
At its March 2007 meeting, the Commission approved moving forward with the public hearing 
and comment process for the subject rule-making.  In my capacity as Chairman, I am appointing 
you to serve as Hearing Officers to oversee this process.   
 
Your role in the process will be two-fold.  First, you will preside over public hearings in an 
impartial manner.  Second, you will be asked to weigh the comments received in the hearings 
and during the pubic comment period.  You will have the opportunity, working with your fellow 
hearing officers and staff, to develop recommended revisions to the rules to address the public’s 
concerns.  These revisions, along with summaries of input received during the public comment 
period, will be provided to the full Commission in a Report of Proceedings in preparation for a 
request that they adopt the rules.   
 
The current rulemaking schedule is as follows: 


2007 April-May Obtain DENR, OSBM approval of fiscal analysis 
Presentation of costs to Board of Transportation 


 June-Aug Public hearings (3), 60-day public comment period 


A-3 







 


 Aug-Oct Hearing Officers deliberate 
 Nov or Jan Request EMC adopt rules 
2008 Dec-Apr RRC 
 May-Aug General Assembly 
 April-May Effective date if < 10 objections  
 Aug-Sept Effective date if > 10 objections 


 
 


 
Staff is presently working to schedule hearings in the late June – early July timeframe, and will 
contact you with specifics.  Staff will also provide more information prior to the hearings on 
your roles and responsibilities as hearing officers.  If you have questions in the meantime, please 
feel free to contact Rich Gannon at 919-733-5083 ext. 356 or Jason Robinson at the same 
number, ext. 537. 
 
Thank you in advance for your willingness to represent the Commission in this important rule-
making effort. 
 
 
Cc: Alan Klimek 
 Coleen Sullins 


Lois Thomas 
 Megan Benton 
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ANNOUNCEMENT 
 


PUBLIC HEARINGS & PUBLIC COMMENT PERIOD  
FOR PROPOSED WATER SUPPLY NUTRIENT STRATEGY  


FOR B. EVERETT JORDAN RESERVOIR 
 


 
The North Carolina Division of Water Quality, on behalf of the NC Environmental Management Commission 
is seeking public comment through August 14, 2007 on a set of proposed rules to control nutrient inputs to 
B. Everett Jordan Reservoir.  Dates and locations for three public hearings are as follows: 


 
           PUBLIC HEARING 1 
Location:   Century Hall @ The Century Center 
                    100 N. Greensboro St. 
                    Carrborro, NC  27510 
 


Date:            Thursday, July 12, 2007 
Time:           6:30 p.m. 


 
 


 


 


 


 


                    PUBLIC HEARING 2                                                          PUBLIC HEARING 3                           
 


Location:  Koury Business Center, Room 101                    Location:   Koury Business Center, Room 101         
    Elon University                          Elon University 
                     401 N. O’Kelly Ave.                                                            401 N. O’Kelly Ave. 
               Elon, NC  27244                                                                   Elon, NC  27244                                      
    
Date:            Tuesday, July 17, 2007                                       Date:         Tuesday, July 17, 2007        
Time:           1:30 – 4:00 p.m.                                                  Time:        6:30 p.m. 


 
REASON FOR PROPOSED NUTRIENT RULES 


 B. Everett Jordan Reservoir in the upper Cape Fear River Basin serves as a drinking water source for the 
growing communities of Apex, Cary, Durham, Morrisville, RTP, and Chatham County.  In addition, the 
reservoir is a popular recreational resource and supports a wide range of aquatic and water dependent 
wildlife.  Since its impoundment in 1983, the reservoir has consistently shown substantial nutrient over-
enrichment.  The NC Environmental Management Commission, which is responsible for protecting and 
restoring water quality in North Carolina, designated it a ‘Nutrient Sensitive Water’ and required 
development of a nutrient control strategy.  Initial requirements reduced phosphorus concentrations in 
wastewater discharges to streams in the reservoir watershed.  Despite these measures, in 2002 the Upper 
New Hope Creek Arm of the reservoir was found by the Division to no longer meet its designated uses due 
to excess nutrient inputs.  The Division made the same determination for the rest of the reservoir in 2006.  
The Commission has determined that additional nutrient management actions are needed to recover the uses 
of Jordan Reservoir.  In addition, the Clean Water Responsibility Act of 1997, adopted by the NC General 
Assembly as S.L. 1997-458, includes requirements to address water quality problems in Nutrient Sensitive 
Waters including Jordan Reservoir.  It mandates stricter nutrient concentration limits for point source 
discharges to these waters, and it directs the Commission to establish goals for reducing overall nutrient 
inputs. Point and nonpoint, or stormwater runoff, sources are to share proportionally in responsibility for 
reducing inputs.  In addition, the reservoir’s status as impaired waters invokes federal Clean Water Act 
requirements to develop and implement nutrient loading reduction goals for the reservoir in the form of a 
‘total maximum daily load’ (TMDL). 
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SCOPE OF RULES 


The proposed strategy is designed to comprehensively reduce nitrogen and phosphorus loading to each of 
the three arms of Jordan Reservoir (shown in map below).  The set of rules targets point and major nonpoint 
nutrient sources.  The rules are designed to distribute reduction responsibility proportionally among all 
sources relative to a common starting point of 2001.  The segmented hydrologic behavior of Jordan 
Reservoir requires three sets of loading goals corresponding to the three reservoir arms shown on the map: 
the Upper New Hope, Lower New Hope, and Haw.  A total of 12 rules are proposed that require new 
management actions for agriculture runoff, new and existing development stormwater runoff, municipal and 
industrial wastewater, fertilizer applicators and protection of riparian buffers across all land uses. 
 
 
JORDAN RESERVOIR WATERSHED 


 
 
 


 


Haw Subwatershed 


Lower New Hope Subwatershed 


Upper New Hope Subwatershed 


PARTIES AFFECTED 
• A nutrient management rule would be administered by the Division and would affect fertilizer 


applicators, both agricultural and turf and landscape applicators 
• An agriculture rule would be administered by the Division and would affect all agricultural 


operations. 
• A stormwater management for new development rule would be administered by all local 


governments and would directly affect developers. 
• A stormwater management for existing development rule would be administered by the Division 


and directly affect local governments. 
• Riparian buffer rules would be administered primarily by local governments and would affect 


property owners across all land uses. 
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• A wastewater discharge rule would be administered by the Division and would affect public and 
private wastewater dischargers.  


• A state and federal stormwater rule would be administered the Division and would primarily affect 
the NC Department of Transportation and the five state universities in the watershed. 


 
The proposed effective date for the final rules pursuant to this public comment process is March 1, 2008. 
 
 
HOW TO SUBMIT COMMENTS 


The Commission is very interested in all comments pertaining to this proposed set of rules.  The Division of 
Water Quality encourages those interested and potentially affected by this proposal to review the 
information below and make comments on the proposed strategy.  
 
At the public hearings, participants will have the opportunity to make oral comments and submit written 
comments.  The Hearing Officers will limit the length of time each speaker is allowed, if necessary, in order 
to allow all who wish to speak that opportunity.   
 
Written comments may also be submitted to the address below until August 14, 2007.  Written comments 
may be submitted to Rich Gannon or Jason Robinson of the Division’s Planning Section at the postal 
address, e-mail address, or fax number listed below. 
 


FOR ADDITIONAL INFORMATION 


The following information related to the proposed rules is available on the Division website at: 
http://h2o.enr.state.nc.us/nps/JordanNutrientStrategy.htm


• This announcement (3 pp) 
• Summary of the reservoir’s history and the need for and nature of the rules (8 pp) 
• Text of the 12 proposed rules (compiled (81 pp) and individual) 
• Fiscal analysis of costs to affected parties  (187 pp) 
• Links to draft TMDL and related water quality modeling information  
• Final Report of 2003-2004 stakeholder goal-setting/conceptual strategy process (38 pp) 


 
Secondary supporting information is also available as follows: 


• Related Division of Water Quality rules: 
 http://www.ncwaterquality.org/admin/rules/codes_statutes.htm
• Full records of 2003-2004 stakeholder process that set strategy goals and developed a conceptual 


strategy can be found at the following website by following the path below:  
http://www.tjcog.dst.nc.us/downloads.shtml - jorlkstk  
 >  REGIONAL PLANNING  >  WATER RESOURCES  >  Jordan Lake Stakeholder 
Project 
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You may also request hard copies of information from or direct questions to: 
 
Rich Gannon or Jason Robinson 
DENR-Division of Water Quality, Planning Section 
1617 Mail Service Center, Raleigh, NC  27699-1617 
Phone (919) 733-5083, ext. 356 or 537, Fax (919) 715-5637 
Rich.Gannon@ncmail.net or Jason.T.Robinson@ncmail.net
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http://h2o.enr.state.nc.us/nps/documents/AllRules4-16-08TrakChgs.pdf
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FISCAL ANALYSIS REVISIONS  
 
Original Fiscal Analysis 
 
To meet requirements of the rulemaking process and to address stakeholder interest, Division staff 
estimated costs for the set of rules comprising the Jordan nutrient strategy.  The Fiscal Analysis 
document, dated June 11, 2007, is available on the Jordan Nutrient Strategy website at: 
http://h2o.enr.state.nc.us/nps/JordanNutrientStrategy.htm.  This fiscal analysis was reviewed and 
approved by DENR’s Division of Budget, Planning and Analysis and the Office of State Budget and 
Management.  The Office of the Governor and the Fiscal Research Division of the General Assembly also 
reviewed it.  Staff made numerous revisions as a result of reviewers’ input.  The Commission also had 
opportunity to review the analysis before approving the rules to be taken to public comment.   
 
 
Purpose of Revisions 
 
Staff has developed revisions to our cost estimates to address several issues.  In general, the public 
comments reflected a high level of concern over anticipated cost impacts of the rules, particularly the 
Existing Development rule.  More specific reasons are that: 
 


• Some technical issues were raised with Division cost estimates.  
• Rule revisions by the Hearing Officers have affected some cost projections. 
• Costs for Existing Development in the Fiscal Analysis were developed as worst-case projections 


of the full cost of rule compliance based on the assumed use of structural stormwater retrofits 
only, as well as purchasing all the land required for them.  This has led to the widespread 
impression that costs will in fact be at least this great.  The rule, on the other hand, allows for and 
identifies a wide range of load-reducing practices.  We believe many of these options are 
available to local governments now and we expect more to become available as accounting is 
developed.  Given the long-term nature of compliance, we also recognize the potential for local 
governments to find significant numbers of willing landowners for the use of structural retrofits, 
placing practices on private property or in easements and avoiding purchase costs.  Overall, we 
expect the rule to be significantly less costly to implement than our fiscal estimate and others’ 
projections would suggest.   


• We recognize that in projecting beyond a handful of years the set of actions that will be taken to 
address Existing Development, the uncertainties become prohibitively large for several reasons.  
First, we expect to develop accounting tools during the first years that will allow credit for 
additional, more cost-effective alternative practices for which we cannot currently state the 
magnitude of reductions.  Second, we recognize the extent to which other factors may play in to 
local decision-making.  One factor that might not have been foreseen five years ago is how the 
current drought is driving real interest in technologies for capturing rainfall as a resource.  Water-
harvesting technologies also reduce nutrient loading, and will likely become more available and 
cost-effective with time.  Third, several NOx emission air quality regulations currently in place 
are expected to result in reductions in nitrogen export from impervious surfaces over the next 
thirty years.  The magnitude of this effect will be determined through monitoring of runoff. 


 
 
Revisions Made 
 
Of the numerous comments regarding our original fiscal calculations, we found several that raised 
compelling issues.  Those criticisms are reflected in the revisions provided here.  The full set of cost 
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comments and staff replies can be found in the Comments/Replies section of this report.  We revised costs 
for several rules as detailed below: 
 
Rule .0265, Stormwater Management for New Development 
Where we originally assumed smaller municipalities would hire contractors to draft ordinances, we 
increased the pay rate from $36 per hour to $100 per hour, resulting in a cost of $128,000 to local 
governments. 
 
Several local governments commented that implementation would require significant new staff resources 
and that we had not accounted for this.  In fact, our fiscal analysis included local administration of new 
development stormwater programs together with buffer implementation staff costs, given their 
interrelated natures, and placed the costs in the buffer rule chapter.  Based on the comments, we have 
increased those estimates, again under the Buffer Protection section.     
 
Rule .0266, Stormwater Management for Existing Development 
Considering the factors identified in the Purpose section above, we replace our original, ‘full cost’ 
estimate with an annual cost range, which includes a low-end estimate to accompany the worst-case value 
already given.  We note that uncertainties around this annual range increase with each year of 
implementation.   
 
The low-end estimate in Table E-1 is based on the cost of new staff that local governments may hire to 
implement non-structural solutions such as ordinances.    We assumed that 6 of the 8 counties and the 9 
largest municipalities might each require one new staff person.  This would include all municipalities with 
watershed populations of 10,000 or greater.  We assumed that smaller municipalities could enter into 
agreements with larger ones or counties.  We assumed an annual salary of $50,000 per person, which 
equates to a total annual rule cost of $750,000.   
 
We also revised the worst-case estimate based on comments.  One comment identified retrofit 
construction cost multipliers that were not available at the time of our original fiscal analysis released in 
August 2007 from a nationally recognized source, the Center for Watershed Protection.  Our revisions use 
a uniform multiplier of two on construction costs for retrofits.  Based on the same report, we also raise the 
planning cost from 25% to 32% of construction costs.   
 
We agree with the comment recognizing that the costs of feasibility studies should be added, even if they 
take the form of opportunity costs for existing staff.  We have included those estimates under Planning 
costs in years 1 through 3.  We based our estimate on a proposal for FY08 Section 319 funding for a 
project to conduct feasibility studies for eight municipalities.  We determined the proposed acreage of 
detailed watershed assessment in the application to be 8-16 square miles.  We then multiplied the 
associated full cost of the proposed work, including grant request and match, of $135,000 by 20-40 to 
reflect the approximately 312 square miles of developed land in the watershed.  This yielded a total cost 
of $2.7 - $5.4 million, which we distributed over years 1 through 3. 
 
Lastly, we agree with the comment that it appears unlikely that phosphorus reductions will be in short 
supply for any source.  We thus remove the phosphorus trading credit we originally included in the 
Existing Development rule calculations, which totaled approximately $10.8 million, raising the total cost 
estimate for the rule by this amount.  While a large sum, it amounts to less than 2% of the total projected 
worst-case estimate. 
 
Rule .0267 & .0268, Protection of and Mitigation for Existing Riparian Buffers 
Based in part on experience in the Neuse and Tar-Pamlico Basins, we originally reasoned that only five 
small but growing municipalities would require new staff to implement the buffer provisions, and 
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estimated those costs to total $375,000/yr.  For counties, the assumption of little development falling 
within ETJ’s was one of two that we felt supported the assumption of no significant new costs to counties.  
The other was that all counties contain Water Supply Watersheds and implement stormwater and buffer 
programs for those purposes.  In addition, at least Chatham County has undertaken a more stringent and 
involved buffer program than required by these rules.   
 
However, given comments from several local governments and the fact that we were unable to survey all 
local governments on this issue during fiscal note development, we have increased our estimate of 
implementation staffing needs.  We added three stormwater engineer positions for a total of eight, 
attributing these positions to the City of Durham, Alamance County, and Reidsville.  With an estimated 
annual salary of $75,000 per stormwater engineer, this equates to an annual cost of $600,000 to local 
governments. 
 
Based on comments from the NC Ecosystem Enhancement Program, we revised the buffer mitigation fee 
in Rule .0272 from $0.70 per square foot to $0.96 per square foot.  Since we used this fee in our original 
calculation of mitigation costs to landowners, we revised our mitigation estimate under the buffer 
protection rule, which provides for the mitigation option.   This raised total annual buffer-related costs 
from $4.4 million to $5.1 million. 
    
Rule .0270, Wastewater Discharge Requirements 
Advancing the nitrogen compliance date two years from 2016 to 2014 does not change the compliance 
cost but would result in earlier onset of the increased operation & maintenance costs associated with 
nitrogen removal.  This is reflected in Table E-1.   
 
Rule .0271, Stormwater Requirements for State and Federal Entities 
Changes to DOT requirements in this rule resulted in substantially lower costs to that agency.  The rule 
was revised to deem new DOT road projects compliant with the rule if they meet the requirements of the 
Buffer Protection Rule (.0267).  The DOT’s buffer protection costs are included in cost totals for the 
Buffer Protection Rule.  Thus, we removed all additional DOT new road costs from this rule, which 
amounted to $2.1 million per year.   
 
The requirements for existing DOT roadways were revised in the rule to a minimum implementation rate 
equating to 100 lb nitrogen reduction per year.  The original state/federal cost estimate included a range of 
full costs based on three scenarios for existing DOT roads: offset payment to the EEP, a co-mingled 
drainage option, and DOT’s worst-case, treatment-at-every-outfall scenario.  To address the rule change, 
for the same reasons given in the Purpose discussion above, we revised the DOT full costs to an annual 
range to achieve the 100 lb N/yr reduction.  Using two worst-case scenarios involving only structural 
retrofits, costs equated to $576,000 - $711,000 per year, beginning in year three.   
 
Cost changes to universities and other state and federal entities other than the DOT directly reflect 
existing development cost revisions made to local governments because a more accurate method of 
estimating these entities’ costs was unavailable.  As in the original estimate, these costs were estimated 
using a fraction of all existing development costs based on proportional land cover acreage, which is 
3.9%.  The new cost range for universities and others is $205,000 - $1.3 million per year, replacing the 
original estimate of $725,000. 
 
 
Table E-1 below is the summary cost table used in the original Fiscal Analysis with the revisions 
described here shaded in gray.  Revised costs are struck-through.  







 
 


Table E-1:  Revised Cost Estimates for the Jordan Rules 


Total Capital
(Incl'g Land)


Operation / 
Maint. Planning Regul'y 


Transax'n Other Total Regul'y 
Developm't


Monitor'g/ 
Rec-kpg


Permit-
ting


Inspect/ 
Enforce


2009 $0 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0 $0
2011 $31,500 $0 $0 $0 $0 $31,500
2012 $31,500 $0 $0 $0 $0 $31,500
2013 $0 $0 $0 $0 $0 $0


5-Yr Total: $63,000 $0 $0 $0 $0 $63,000


2009 $298,000 $190,000 $57,100 $0 $0 $50,500
2010 $406,000 $190,000 $114,000 $0 $0 $101,000
2011 $513,000 $190,000 $171,000 $0 $0 $151,000
2012 $621,000 $190,000 $229,000 $0 $0 $202,000
2013 $728,000 $190,000 $286,000 $0 $0 $252,000


5-Yr Total: $2,570,000 $952,000 $857,000 $0 $0 $757,000


2009 $0 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0 $0
2011 $203,000 $167,000 $19,800 $16,300 $0 $0
2012 $431,000 $338,000 $60,000 $33,200 $0 $0
2013 $479,000 $344,000 $100,800 $33,700 $0 $0


5-Yr Total: $1,113,000 $849,000 $181,000 $83,200 $0 $0


2009 $900k - $1.8m $0 $0 $900k - $1.8m $0 $0
2010 $900k - $1.8m $0 $0 $900k - $1.8m $0 $0
2011 $900k - $1.8m $0 $0 $900k - $1.8m $0 $0
2012 $0 $0 $0 $0 $0 $0
2013 $750k-$26m $750k - $21.4m $0-$140k $0-$4.4m $0-$54k $0


5-Yr Total: $16,400,000 $14,500,000 $108,000 $1,720,000 $54,300 -$23,200
$3.5m-$31.4m $750k - $21.4m $0-$140k $2.7m-$5.4m $0-$54k $0


Full Cost $528,000,000 $436,000,000 $50,000,000 $51,500,000 $1,629,000 -$10,800,000


$1,004,000 $955,000 $3,910 $45,500 $48,000 48,000$   
$993,000 $955,000 $3,910 $34,100 $128,000 128,000$ 


$4,400,000 $3,260,000 $34,000 $108,000 $375,000 -$         
$5,080,000 $3,950,000 $34,000 $96,000 $600,000
$4,430,000 $3,260,000 $64,100 $108,000 $375,000 -$         
$5,110,000 $3,950,000 $64,100 $96,000 $600,000
$4,460,000 $3,260,000 $94,200 $108,000 $375,000 -$          
$5,140,000 $3,260,000 $94,200 $108,000 $600,000
$4,490,000 $3,260,000 $124,000 $108,000 $375,000 -$         
$5,170,000 $3,950,000 $124,000 $96,000 $600,000


$18,800,000 $14,000,000 $320,000 $478,000 $1,550,000 $48,000
$21,500,000 $16,760,000 $320,000 $418,000 $2,528,000 $128,000


5-Yr Total: $0 $4,000,000


2009


2010


2011


2012


2013


Regulated Party: Local Governments- $0 (negligible regul'y transx'n).


$0


Implementing AgenciesRegulated Parties


.0263 Nutrient 
Management


Regulated Party: Fertilizer Applicators. "Other" = Applicator's lost wages to attend NM 
Training


Implementing Agency:  DWQ - $0 new costs


.0266


Regulated Party: Property Owners - 'Other'=opportunity cost of unharvested timber. Implementing Agency: Local Governments - net
Capital costs include mitigation (developers and DOT).


$375,000


$1,500,000
$600,000


$2,400,000


Stormwater, 
Existing Dev.


net costs st-water & buffer permitting & compliance.


Regulated Party: Local Gov'ts - Feasibility Study Years 1-3 - Implementation begins yr. 5 Implementing Agency: DWQ - $0 new costs


Regulated Party: Local Governments - $0 (negligible o&m public land) Implementing Agency: DWQ - $0 new costs


$0


$375,000$0


.0265


Regulated Parties: Developers (Capital, Regulatory, Planning) & Property Owners (O&M)


Stormwater, 
New Dev.


.0267
Riparian 
Buffer 


Protection


$0


$0 $1,000,000


$1,000,000


$1,000,000


$600,000


$0 $0


$1,000,000


$600,000


$375,000


crop acres to conserved cover. Cap costs shown assume full cost-share (full cap cost = x4).


$375,000


$600,000


rule dvlp't. Other costs incorp'd in buffer rule imp.


Implementing Agency: DWQ - $0 new costs


Implem. Agency: LG's - $48,000$128,000, 2010,


.0264 Agriculture


Regulated Party:  Agricultural Community.  'Other' = opportunity cost of converting Implementing Agency:  DWQ - $0 new costs
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Table E-1:  Revised Cost Estimates for the Jordan Rules (continued) 


Total Capital
(Incl'g Land)


Operation / 
Maint. Planning Regul'y 


Transax'n Other Total Regul'y 
Developm't


Monitor'g/ 
Rec-kpg


Permit-
ting


Inspect/ 
Enforce


2009 $25,800,000 $0 $1,260,000 $24,500,000 $0 $0
2010 $25,800,000 $0 $1,260,000 $24,500,000 $0 $0
2011 $1,260,000 $0 $1,260,000 $0 $0 $0


$1,260,000 $0
$100,242,000 $98,987,000


$1,260,000 $0
$100,242,000 $98,987,000


$55,400,000 $0
$253,000,000 $198,000,000


7-Yr Total $256,000,000 $198,000,000 $8,790,000 $49,000,000 $0 $0


2009 $868,000 $0 $58,000 $810,000 $0 $0
2010 $868,000 $0 $58,000 $810,000 $0 $0
2011 $58,000 $0 $58,000 $0 $0 $0


$58,000 $0
$3,336,000 $3,278,000


$58,000 $0
$3,336,000 $3,278,000
$1,910,000 $0
$8,466,000 $6,556,000


7-Yr Total $8,586,000 $6,560,000 $406,000 $1,620,000 $0 $0


2009 $16,000 $13,000 $2,000 $1,000
$51k-$86k $12.6k $2.2k $36.4k-$71.5k


2010 $16,000 $13,000 $2,000 $1,000
$51k-$86k $12.7k $2.3k $36.4k-$71.5k


$1.9m - $17m $1.9m - $13m $2.3k - $215k $1.2k - $3.3m
$628k-$$798k $533k-590k $2.3k-$65.9k $36.4k-$199k
$1.9m - $17m $1.9m - $13m $2.3k - $428k $1.2k - $3.3m
$593k-$728k $533k-590k $2.3k-$65.9k $1.3k-$129k


$2.6m - $18m $2.5m - $14m $8.1k - $647k $68k - $3.4m
$611k-$1.8m $606k-$1.4m $3.9k-$73k $1.3k-$340k


$6.5m - $52m $6.4m -$40m $17k -$1.3m $73k - $10m $2.2k
$1.9m-$3.5m $1.8m-$2.5m $13k-$209k $112k-$811k $0


Full Cost $78m - $616m $75m - $413m $2.0m-$100m $2.0m-$102m $4.3k $0


.0268 Mitigation for Riparian Buffers - We report mitigation costs under the buffer protection rule since it sets the requirement to mitigate.
Goals (.0262), Offset Options (.0269), Buffer Mitigation Fee (.0272): These rules do not impose new requirements, and thus have no costs.
.0311 Cape Fear River Basin (Reclassification) - no new costs to dischargers to meet water quality standards.


2011


2012


2013


5-Yr Total


2013


2012


2012


2013


5-Yr Total


5-Yr Total


$0


$0


$0 $0


$0 $0


$0$0$1,620,000$290,000


$58,000 $0 $0


$58,000 $0 $0 $0


$0


$0


$6,300,000 $49,000,000 $0 $0


$1,260,000 $0 $0 $0


.0270 Wastewater 
Dischargers


State & Fed 
Stormwater.0271


Regulated Party: State Entities - DOT and Universities.  Includes new dev (Univ's begin Yr 
1, DOT begins Yr 2.5) and existing dev (begins Yr 3 for DOT, Yr 5 for Univ's) costs. Implementing Agency: DWQ - $0 new costs


Regulated Party: Local Governments.  Annual O&M starting Yr. 8 6 = $12.1 m.                     
Net costs post-HB515: 5-Yr Total = $17.4 m, 7-Yr Total = $65 m . $62m Implementing Agency: DWQ - $0 new costs


Regulated Party: Private (Domestic & Indust).  Annual O&M starting Yr.8 6 = $552k.  Net 
costs post-HB515: 5-Yr Total = $1.2m, 7-Yr Total=$4.9m  $4.8m


Regulated Parties Implementing Agencies


$1,260,000 $0 $0


$0


$0


$0


$0


$0
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SUMMARY OF PUBLIC COMMENTS 
WITH STAFF REPLIES 


JORDAN NUTRIENT STRATEGY 
 


Description 
 
This appendix presents Division staff’s summary of the written and oral public comments that were received 
during the 90-day public comment period.  A staff reply follows each summarized comment or group of 
comments on an issue.  We attempted to provide all commenters the ability to view staff replies to their 
comments. 
 
The following page provides a linked Table of Contents.  Comments are sorted first by individual rule, “General” 
and “Modeling/Data”, then by subtopic.      
 
The succeeding three pages provide a full list of all individual commenters grouped by type.  A unique number is 
assigned to each commenter for reference within the body of the document.   
 
The body of the document is structured as a table: 
• The first column provides an ascending comment number, #1 - #252.   
• The second, third and fourth columns refer to the subject numbering in the Table of Contents, e.g. 4, b, 


.0264.   
• The fifth column compiles the commenter numbers of all of the individual commenters who made that 


comment or a comment within that comment group.  This column reflects the frequency of a given 
comment/comment group. 


• The final column is the summarized comment/comment group and staff’s reply.   
 
 
 
Guidance on Searching for Individual Comments 
 
To find an individual party’s comments and staff replies, first find the unique number for that party in the 
commenter list.  Search the document for that number using the ‘Find’ tool under ‘Edit’.  In the ‘Find’ dialog box, 
click ‘More’, then click ‘Format’ and select ‘Highlight’.  Finally, type the unique commenter number in the “Find 
What” box and click “Find Next” to search for the comments. 
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1.  G - General Comments  
a) Costs, Benefits, and Need 
b) Fairness  
c) Statutory Authority 
d) Scope of Strategy 
e) Alternatives 


 
 
 
 
 
 
 
 


 
 


 
2.  M/D - Modeling / Data Issues


a) Chlorophyll a Standard  
b) Data Used in Reservoir Model 
c) Reservoir Model Calibration, Validation 
d) Reservoir Model Interpretation, Target-Setting 
e) Additional Reservoir Modeling 
f) Watershed Model  


 
 
 
3.  .0262 - Goals  


a) Critical Water Supply Watershed  
b) Adaptive Management 
c) Sources Not Addressed 
d) Goals 


 
 
 


4.  .0263 - Nutrient Management  
a) Applicability 
b) Implementation Timeframes 


 
 
 


5.  .0264 - Agriculture  
a) Funding Needed 
b) Fairness 
c) Technical Feasibility 
d) Applicability – Livestock, Trees 
e) Accounting Issues 


 
 
 
6.  .0265 - New Development Stormwater


a. Costs 
b. Statutory Authority and Need 
c. Applicability 
d. Treatment Requirements and Offsets 
e. Implementation Process 


 


7.  .0266 - Existing Development Stormwater  
a) Costs 
b) Statutory Authority and Need 
c) Feasibility Studies 
d) Equity Issues 
e) Requested Additions 
f) Funding 
g) Technical and Compliance Issues 


 
 


8. .0267 - Buffer Protection  
a) Statutory Authority and Need 
b) Local Implementation Issues 
c) Cost 
d) Administrative Issues 
e) Protections 
f) Definitions 


 
 


9.  .0268 - Buffer Mitigation  
a) Statutory Authority 
b) Cost 
c) Equitable Options 
d) Technical Criteria 


 
 


10.  .0269 - Trading Options
a) Fairness 


 
11.  .0270 - Wastewater  


a) Cost 
b) Fairness-Equitability 
c) Nitrogen Compliance Date 
d) Reduction Targets 
e) Elements of wastewater strategy 
f) Miscellaneous 


 
 


12.  .0271 - State and Federal Stormwater  
a) DOT Issues 
b) Non-DOT Issues 


 
 
13.  .0272 - Buffer Mitigation Fees
 
 
14.  .0311 - Cape Fear River Basin  
       (Schedule of Classifications) 
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Local Government's Resolutions Local Government Comments 


1. Alamance County (Attorney's Office)  50. Alamance County  
51. Apex, Town of  2. Burlington, City of  
52. Burlington, City of  3. Burlington, City of (Utilities Department)  
53. Caswell County  4. Carrboro, Town of  
54. Chapel Hill, Town of  5. Cary, Town of  
55. Chatham County  6. Chapel Hill, Town of (Town Council)  
56. Elon, Town of  7. Chapel Hill, Town of (Manger’s Office) 
57. Gibsonville, Town of  8. Chatham County (Board of Commissioners)  
58. Graham, City of  9. Chatham County (Board of Commissioners)  
59. Guilford County  10. Durham County (Attorney's Office)  
60. Haw River, Town of  11. Durham County (Engineering Department - TMDL 


Comments)  61. Jamestown, Town of  
62. Mebane, City of  12. Durham, City of (Manager's Office)  
63. Oak Ridge, Town of  1. City of Durham Appendices (City Manager)  
64. Piedmont Triad Coalition of Government (PTCOG)  13. Durham, City of (Attorney's Office)  
65. Pleasant Garden, Town of  14. Durham, City of (Department of Water Management)  
66. Reidsville, City of  15. Greensboro, City of (Water Resources Department)  
67. Rockingham County  
68. Whitsett, Town of 


1. June 1, 2001 Letter to US Army Corp Engineers  
2. North Buffalo Creek BMP Siting Evaluation  


16. Greensboro, City of (Water Reclamation Division of the 
Water Resources Department)  State/Federal Entities 


1. All HRCWA Special Study Data   
100. Ecosystem Enhancement Program  2. Chlorophyll-a Data Summary 2005-2007 


(HRCWA, DWQ, USGS)  o Cover Letter  
3. Graph of USGS Data 1991-2007 (PowerPoint)  o Revised Cover Letter  
4. Haw River Arm Sampling Location Map 


(PowerPoint)  
101. Guilford Soil and Water Conservation District  
102. NC Department of Agriculture and Consumer Services  


17. Guilford County (Environmental Review Board)  103. NC Department of Transportation  
18. Haw River, Town of  104. NC Division of Forest Resources  
19. Hickory, Town of  105. NC Division of Soil and Water Conservation (DENR)  
20. Mebane, City  106. NC Wildlife Resources Commission  
21. Orange County (Board of Commissioners)  107. University of North Carolina - Chapel Hill  


 22. Orange County (OWASA) (Board of Directors)  
23. Orange County (OWASA) (Chairman)  Business/Professional Organizations 
24. Piedmont Triad Coalition of Governments (PTCOG) 


(Assistant Director) 
200. Apartment Association of NC  25. Piedmont Triad Coalition of Governments (PTCOG) 


(Executive Director) 201. Centex Homes  
202. Durham Regional Association of Realtors  26. Reidsville, City of  
203. Greensboro Partnership  27. Stokesdale, Town of  
204. Greensboro's Builder's Association  28. Western Piedmont Council of Governments  


29. Greensboro Urban Area Metro Planning Organization 
(Transportation Advancement Committee)  


205. High Point Regional Realtors Association  
206. Home Builders Association of Burlington/Alamance 


County  30. NC League of Municipalities  
207. L.E.A.D.S. Group, PA, The  31. Graham  
208. National Association of Home Builders  1. Assistant City Manager  
209. NC Association of Realtors  2. City Council Member (Albright) 
210. NC Farm Bureau Federation  3. City Council Member (Cheek) 
211. NC Forestry Association  4. City Council Member  (Talley) 
212. NC Home Builders Association  5. City Manager  
213. NC Horse Council  6. City Manager (Retired)  
214. Restoration Systems, LLC  7. Mayor  
215. Society of American Foresters - Sandhills Chapter  8. Mayor (Former)  
216. TREBIC  9. Mayor Pro-Tem  


10. Pretreatment Coordinator  1. Cost Impacts for New Development  
2. Comparison Chart  11. Utility Director  
3. Rule Revisions  12. Wastewater Treatment Plant Supervisor  
4. Comments Regarding Legal Authority  


218. Village Project, The  
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http://h2o.enr.state.nc.us/nps/documents/AlamanceCountyAttorneysOffice.pdf

http://h2o.enr.state.nc.us/nps/documents/AlamanceCountyAttorneysOffice.pdf

http://h2o.enr.state.nc.us/nps/documents/BurlingtonJORDANLAKEFinalComments091307.pdf

http://h2o.enr.state.nc.us/nps/documents/BurlingtonSteveShoafCoverLetter.pdf

http://h2o.enr.state.nc.us/nps/documents/BurlingtonSteveShoafCoverLetter.pdf

http://h2o.enr.state.nc.us/nps/documents/Carrboro-7-5-07JordanRulesletterfrommayor.pdf

http://h2o.enr.state.nc.us/nps/documents/Cary-JordanLakeRulesletter.pdf

http://h2o.enr.state.nc.us/nps/documents/ChapelHillTownCouncilJordanLakecomments97.pdf

http://h2o.enr.state.nc.us/nps/documents/ChapelHillstaffcommentsfor_Jordan_Lake_rules.pdf

http://h2o.enr.state.nc.us/nps/documents/ChathamCounty-Jordan-GeorgeLucier.pdf

http://h2o.enr.state.nc.us/nps/documents/ChathamJordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/DurhamCounty-Attorney-JLComments.pdf

http://h2o.enr.state.nc.us/nps/documents/DurhamCounty-Attorney-JLComments.pdf

http://h2o.enr.state.nc.us/nps/documents/DurhamCountyComments-JordanTMDL.pdf

http://h2o.enr.state.nc.us/nps/documents/DurhamCountyComments-JordanTMDL.pdf

http://h2o.enr.state.nc.us/nps/documents/CityofDurham-DepCityManager-JLComments.pdf

http://h2o.enr.state.nc.us/nps/documents/CityofDurham-CityManager-Appendices.pdf

http://h2o.enr.state.nc.us/nps/documents/CityofDurham-AttorneyOffice-JLComments.pdf

http://h2o.enr.state.nc.us/nps/documents/CityofDurham-AttorneyOffice-JLComments.pdf

http://h2o.enr.state.nc.us/nps/documents/DurhamCityof-DepartmentofWaterManagement.pdf

http://h2o.enr.state.nc.us/nps/documents/Greensboro-GSONP-KenneyMcDowellJLComments_001.pdf

http://h2o.enr.state.nc.us/nps/documents/Greensboro-GSONP-KenneyMcDowellJLComments_001.pdf

http://h2o.enr.state.nc.us/nps/documents/6-1-01ResponsetoUSArmyCorpsofEngineers-EPAcommentsfinal1june01.doc

http://h2o.enr.state.nc.us/nps/documents/North_Buffalo_Final_Siting_Evaluation-summary.pdf

http://h2o.enr.state.nc.us/nps/documents/GreensboroWRDJLcommentsFINAL9-14-07_000.pdf

http://h2o.enr.state.nc.us/nps/documents/GreensboroWRDJLcommentsFINAL9-14-07_000.pdf

http://h2o.enr.state.nc.us/nps/documents/GreensboroWRDJLcommentsFINAL9-14-07_000.pdf

http://h2o.enr.state.nc.us/nps/documents/Greensboro-WRD-HRCWADataforJLRulesComments9-14-07.xls

http://h2o.enr.state.nc.us/nps/documents/Greensboro-WRD-ChlorophyllaData2005-2007forJLRulesComments.xls

http://h2o.enr.state.nc.us/nps/documents/Greensboro-WRD-ChlorophyllaData2005-2007forJLRulesComments.xls

http://h2o.enr.state.nc.us/nps/documents/Greensboro-WRD-USGSDataGraph1991-2007JLRules.ppt

http://h2o.enr.state.nc.us/nps/documents/Greensboro-WRD-SamplingSiteMapJLRulesComments.ppt

http://h2o.enr.state.nc.us/nps/documents/Greensboro-WRD-SamplingSiteMapJLRulesComments.ppt

http://h2o.enr.state.nc.us/nps/documents/GuilfordCountyEnvironmentalReviewBoard.pdf

http://h2o.enr.state.nc.us/nps/documents/GuilfordCountyEnvironmentalReviewBoard.pdf

http://h2o.enr.state.nc.us/nps/documents/HawRiver-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/HickoryCommentsletter.pdf

http://h2o.enr.state.nc.us/nps/documents/Mebane-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/OrangeCountyBoardofCommissioners-JordanLakeletter.pdf

http://h2o.enr.state.nc.us/nps/documents/OrangeCountyBoardofCommissioners-JordanLakeletter.pdf

http://h2o.enr.state.nc.us/nps/documents/OWASA-RandyKabrick-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/OWASA-RandyKabrick-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/OWASACommentsforEMC07-09-07.pdf

http://h2o.enr.state.nc.us/nps/documents/OWASACommentsforEMC07-09-07.pdf

http://h2o.enr.state.nc.us/nps/documents/PTCOG-GingerBooker-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/PTCOG-RandallBillings.pdf

http://h2o.enr.state.nc.us/nps/documents/PTCOG-RandallBillings.pdf

http://h2o.enr.state.nc.us/nps/documents/ReidsvilleJordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/StokesdaleJordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/WesternPiedmontCouncilofGovernmentJLComments.pdf

http://h2o.enr.state.nc.us/nps/documents/GreensboroUrbanAreaMPO-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/GreensboroUrbanAreaMPO-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/NCLeagueofMunicipalities-JordanLakeCommentsltr-final.pdf

http://h2o.enr.state.nc.us/nps/documents/Graham-AsstCityManager.pdf

http://h2o.enr.state.nc.us/nps/documents/Graham-CityCouncilMember-JimAlbright-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/Graham-CityCouncilMember-Cheeck-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/Graham-CityCouncilMember-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/Graham-CityManager-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/Graham-FormerCityManager-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/Graham-FormerCityManager-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/Graham-Mayor-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/Graham-FormerMayor.pdf

http://h2o.enr.state.nc.us/nps/documents/Graham-MayorPro-Tem.pdf

http://h2o.enr.state.nc.us/nps/documents/Graham-PretreatmentSupervisor-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/Graham-Utility.pdf

http://h2o.enr.state.nc.us/nps/documents/Graham-WWTPSupervisor.pdf

http://h2o.enr.state.nc.us/nps/documents/AlamanceJordanResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/ApexJordanResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/BurlingtonJordanResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/CaswellCounty-JordanResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/ChapelHillJordanResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/ChathamCo.Resolution.pdf

http://h2o.enr.state.nc.us/nps/documents/ElonJordanResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/GibsonvilleJordanResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/GrahamJordanResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/GuilfordJordanResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/HawRiverJordanResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/JamestownJordanResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/Mebane-JordanResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/OakRidgeJordanResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/PTCOG-resolutionandcoverletter-JL.pdf

http://h2o.enr.state.nc.us/nps/documents/PleasantGardenJordanResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/ReidsvilleResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/RockinghamJordanResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/WhitsettResolution.pdf

http://h2o.enr.state.nc.us/nps/documents/EEP-JLComments.pdf

http://h2o.enr.state.nc.us/nps/documents/EEPCoverLetter.pdf

http://h2o.enr.state.nc.us/nps/documents/RevisedEEPCoverLetter.pdf

http://h2o.enr.state.nc.us/nps/documents/GuilfordSWCD-JL_Comments.pdf

http://h2o.enr.state.nc.us/nps/documents/NCDeptofAgandConsumerServices-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/NCDOT-JordanLakeComments.pdf

http://h2o.enr.state.nc.us/nps/documents/NCDFR-Comments.pdf

http://h2o.enr.state.nc.us/nps/documents/DSWC_Jordan_Rules_Comments_9_04_07.pdf

http://h2o.enr.state.nc.us/nps/documents/DSWC_Jordan_Rules_Comments_9_04_07.pdf

http://h2o.enr.state.nc.us/nps/documents/NCWildlifeResourceCommission_JordanRules0907.pdf

http://h2o.enr.state.nc.us/nps/documents/UNCCommentsonJordanReservoirNutrientStrategyKES0024.pdf

http://h2o.enr.state.nc.us/nps/documents/AparmentAssociationofNC-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/CentexHomes-JLLetter9-14-07.pdf

http://h2o.enr.state.nc.us/nps/documents/DurhamRegionalAssociationofRealtors-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/GreensboroPartnership-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/GreensboroBuildersAssociation.pdf

http://h2o.enr.state.nc.us/nps/documents/HighPointRegionalRealtorsAssoc.-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/HBABurlington-Alamance-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/HBABurlington-Alamance-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/TheL.E.A.D.S.Group-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/NationalAssociationofHomebuildersAssociation-JLcomments.pdf

http://h2o.enr.state.nc.us/nps/documents/NCAssn.ofRealtors-JordanLakeComments.pdf

http://h2o.enr.state.nc.us/nps/documents/NCFarmBureau-JL-Comments9-14-07.pdf

http://h2o.enr.state.nc.us/nps/documents/NCForestry-JLCOmments.pdf

http://h2o.enr.state.nc.us/nps/documents/NCHBA-LisaMartin.pdf

http://h2o.enr.state.nc.us/nps/documents/NCHorseCouncil.pdf

http://h2o.enr.state.nc.us/nps/documents/RestorationSystems-JLComments.pdf

http://h2o.enr.state.nc.us/nps/documents/SocietyofAmericanForesters-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/SocietyofAmericanForesters-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/TrebicComments-JLR-914.pdf

http://h2o.enr.state.nc.us/nps/documents/TrebicJLRCostsAttachmentAAndersonnAssociates1.pdf

http://h2o.enr.state.nc.us/nps/documents/TrebicAttachmentBcomparison914.pdf

http://h2o.enr.state.nc.us/nps/documents/Trebic-AttachmentC914-RuleREvisions.pdf

http://h2o.enr.state.nc.us/nps/documents/Trebic-JLR-LegalAuthority914.pdf

http://h2o.enr.state.nc.us/nps/documents/VillageProject-Carrboro-JordanLakecomments-1.pdf





 


 


Individual - Opposition Business/Professional Organizations (Continued)


219. Alley, Williams, Carmen & King, Inc (Chairman of 
the Board)  


400. Adams, George Richard  
401. Coker, Seth  


220. Anderson & Associates (Regional Vice President)  402. Collins, William E.  
1. Cover Letter  403. Dogget, Ralph  


221. Chadco Builders (President)  404. Finger, David  
222. Bilco Enterprises  405. Fleming, Craig  


406. Forrest, Steve  223. Boswell Surveyors (Project Manager)  
407. Johnson, Herman  224. Builders Mutual Insurance Company (Senior Territory 


Manager)  408. Lambert, Todd  
409. May, E. C.  225. Dodson & Chatham Construction (President)  
410. McCauley, Karen R.  226. Environmental Banc & Exchange  
411. Poston, Ira G.  227. Fonville Morisey (Broker/Realtor)  
412. Taylor, Howard P.  228. Foust Backhoe (Managing Member)  
413. Unknown  229. Gaines and Company (Vice President)  


230. Glen Raven (Chairman & CEO)  
231. Hawks & Associates (Hawks)  Individual-Support  


 232. Hawks & Associates (Broker)  
233. K Hovnanian Homes - 13 identical letters (Division 


President, Purchasing Manager, Sales Manager, etc...)  500. Bickel, Betsy  
501. Cassebaum, Anne  234. L.E.A.D.S. Group, PA (President)  
502. Caratensen, Pat  235.  
503. Caratensen, Patricia J.  236. Russell McPherson (Owner)  
504. Cure, Jennifer  237. Wishart Norris Henninger & Pittman PA (Equity Partner) 
505. Donin, Milton N.  
506. Estill, Lyle  


Environmental/Private/Non-Profit Organizations 507. Fox, Larry  
508. Garbutt, J.C. and Sharon  
509. Girolami, Martha  300. Comments to EMC from 12 Environmental Groups  
510. Hill, David G.  301. Blue Ridge Environmental Defense League  
511. Hitt, Maria  302. Carolina Canoe Club, Inc - President  
512. Holt Cathy  303. Chatham Citizens for Effective Communication, Inc  
513. Hoppin, Jane  304. Haw River Assembly  
514. Hundley, Kathleen  305. Haw River Assembly - Southern Environmental Law 


Center, Environment North Carolina  515. Hutchby, Elizabeth R.  
516. Johnson, Carol Bower  306. Haw River Assembly - Executive Director  
517. Jones, Chuck  307. New Hope Audubon Society  
518. Judge, Kay  308. NC Conservation Network  
519. Kahler, Lucinda  1. Citizens Comments   
520. Long, Marina Cosi  309. NC Wildlife Federation - Executive Director  
521. Lucas, Robert and Jan  310. Sierra Club (Orange/Chatham Counties)  
522. MacFall, James  311. Southern Environmental Law Center  
523. McNeill, Gil  312. Carolina Meadows - four different letters  
524. Miller, Beverly  313. Chatham Citizens for Effective Communities, Inc (Vice 


President)  525. Nowak, Richard  
526. Ogden, Lynn  314. Haw River Assembly (Haw River Watch Project 


Coordinator)  527. Olson, Jean  
528. Parker, Robert  
529. Payne, Heather  


315. Haw River Assembly (Stream Steward Project 
Coordinator)  


530. Peterson, Judith  316. Haw River Assembly (Board of Directors)  
531. Pettis, Mary E.  317. Nicholas Institute for Environmental Policy Solutions - 


Duke University (Visiting Senior Fellow)  532. Pollock, Blair  
533. Powell, Debbie  318. Nicholas Institute for Environmental Policy Solutions - 


Duke University (Visiting Senior Fellow)  534. Rademacher, Kate H.  
535. Ramirez-Aponte, Efrain Anibal  
536. Ramsberger, Jessica  
537. Reinhart, Laurinda  
538. Rooney, Melissa  
539. S., Josh  
540. Schwerin, Tami 
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http://h2o.enr.state.nc.us/nps/documents/AlleyWilliamsCarmenandKing-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/AlleyWilliamsCarmenandKing-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/AlleyWilliamsCarmenandKing-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/AndersonnAssociates.pdf

http://h2o.enr.state.nc.us/nps/documents/AndersonAssociatesCoverLetter.pdf

http://h2o.enr.state.nc.us/nps/documents/ChadcoBuilders-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/Bilco-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/BoswellSurveyors-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/BoswellSurveyors-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/BuildersMutualIns.Co.-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/BuildersMutualIns.Co.-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/DodsonandChapmanConstruction-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/EBX-JLcomments.pdf

http://h2o.enr.state.nc.us/nps/documents/FonvilleMorisey.pdf

http://h2o.enr.state.nc.us/nps/documents/FonvilleMorisey.pdf

http://h2o.enr.state.nc.us/nps/documents/FoustBackhoe-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/GainesandCompany-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/GainesandCompany-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/GlenRaven-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/GlenRaven-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/HawksandAssociates-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/HawksAssociates-Broker-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/HawksAssociates-Broker-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/K.Hovnanian-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/K.Hovnanian-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/K.Hovnanian-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/L.E.A.D.S.Group-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/L.E.A.D.S.Group-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/RussellMcPhersonClearingGrading-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/RussellMcPhersonClearingGrading-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/WishartNorrisHenningerPittman-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/WishartNorrisHenningerPittman-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/CommentstoEMCfrom12EnvironmentalGroups.pdf

http://h2o.enr.state.nc.us/nps/documents/BREDL-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/CarolinaCanoeClub-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/ChathamCitizensforEffectiveCommunities-LoyseHurley-JLcomments_000.pdf

http://h2o.enr.state.nc.us/nps/documents/HawRiverAssembly-JLComments-1-3-07.pdf

http://h2o.enr.state.nc.us/nps/documents/HawRiverAssembly-JLComments-1-3-07.pdf

http://h2o.enr.state.nc.us/nps/documents/HawRiverAssembly-JLComments-1-3-07.pdf

http://h2o.enr.state.nc.us/nps/documents/HRA-JordanLakeTMDLcomments.pdf

http://h2o.enr.state.nc.us/nps/documents/HRA-JordanLakeTMDLcomments.pdf

http://h2o.enr.state.nc.us/nps/documents/NewHopeAudubonSociety-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/NCCNJordanLakecommentletter9-14-07.pdf

http://h2o.enr.state.nc.us/nps/documents/JordanLakecitizencomments-edit.pdf

http://h2o.enr.state.nc.us/nps/documents/NCWildlifeFederation-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/SierraClub-Orange-Chatham-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/SouthernEnv.LawCenter-JLcomments.pdf

http://h2o.enr.state.nc.us/nps/documents/CarolinaMeadow-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/ChathamCitizensforEffectiveCommunities-VP-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/ChathamCitizensforEffectiveCommunities-VP-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/HawRiverAssemblyHRWPC-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/HawRiverAssemblyHRWPC-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/HawRiverAssembly5SSPC-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/HawRiverAssembly5SSPC-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/HawRiverAssembly4BOD-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/NicholasInstitute.pdf

http://h2o.enr.state.nc.us/nps/documents/NicholasInstitute.pdf

http://h2o.enr.state.nc.us/nps/documents/NicholasInstitute.pdf

http://h2o.enr.state.nc.us/nps/documents/BillHoman-NicholasInstitute-Duke-JordanLakeStreamMaps8-16-07_000.pdf

http://h2o.enr.state.nc.us/nps/documents/BillHoman-NicholasInstitute-Duke-JordanLakeStreamMaps8-16-07_000.pdf

http://h2o.enr.state.nc.us/nps/documents/BillHoman-NicholasInstitute-Duke-JordanLakeStreamMaps8-16-07_000.pdf

http://h2o.enr.state.nc.us/nps/documents/GeorgeRichardAdams.pdf

http://h2o.enr.state.nc.us/nps/documents/CokerSeth.pdf

http://h2o.enr.state.nc.us/nps/documents/CollinsWilliam.pdf

http://h2o.enr.state.nc.us/nps/documents/DoggetRalph-JordanComments_000.pdf

http://h2o.enr.state.nc.us/nps/documents/FingerDavid.pdf

http://h2o.enr.state.nc.us/nps/documents/FlemmingCraig.pdf

http://h2o.enr.state.nc.us/nps/SteveForest-RockinghamCouny-6-28-07-negative.eml

http://h2o.enr.state.nc.us/nps/documents/JohnsonHerman-JordanComments_000.pdf

http://h2o.enr.state.nc.us/nps/documents/LambertTodd-JordanComments_000.pdf

http://h2o.enr.state.nc.us/nps/documents/May-JordanComments_000.pdf

http://h2o.enr.state.nc.us/nps/documents/McCauleyKaren.pdf

http://h2o.enr.state.nc.us/nps/documents/PostonIra-JordanComments_000.pdf

http://h2o.enr.state.nc.us/nps/documents/TaylorHoward-JordanComments_000.pdf

http://h2o.enr.state.nc.us/nps/documents/Unknown-JordanComments_000.pdf

http://h2o.enr.state.nc.us/nps/documents/BetsyBickel.pdf

http://h2o.enr.state.nc.us/nps/documents/CassebaumAnne-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/CartensenPatriciaJ.pdf

http://h2o.enr.state.nc.us/nps/documents/CartensenPatriciaJ2.pdf

http://h2o.enr.state.nc.us/nps/documents/CureJennifer.pdf

http://h2o.enr.state.nc.us/nps/documents/DoninMilton.pdf

http://h2o.enr.state.nc.us/nps/documents/EstilleLyle.pdf

http://h2o.enr.state.nc.us/nps/documents/FoxLarry.pdf

http://h2o.enr.state.nc.us/nps/documents/GarbuttJCandSharon.pdf

http://h2o.enr.state.nc.us/nps/documents/GirolamiMartha.pdf

http://h2o.enr.state.nc.us/nps/documents/HillDavid.pdf

http://h2o.enr.state.nc.us/nps/documents/511HittMaria.pdf

http://h2o.enr.state.nc.us/nps/documents/HoltCathy.pdf

http://h2o.enr.state.nc.us/nps/documents/HoppinJane-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/HundleyKathy.pdf

http://h2o.enr.state.nc.us/nps/documents/HutchbyElizabeth.pdf

http://h2o.enr.state.nc.us/nps/documents/JohnsonCarol.pdf

http://h2o.enr.state.nc.us/nps/documents/JonesChuck.pdf

http://h2o.enr.state.nc.us/nps/documents/518JudgeKay.pdf

http://h2o.enr.state.nc.us/nps/documents/519KaylerLucinda.pdf

http://h2o.enr.state.nc.us/nps/documents/520LongMarinaCosi.pdf

http://h2o.enr.state.nc.us/nps/documents/521LucasRoberandJan.pdf

http://h2o.enr.state.nc.us/nps/documents/MacFallJames-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/523McNeillGil.pdf

http://h2o.enr.state.nc.us/nps/documents/524MillerBeverly.pdf

http://h2o.enr.state.nc.us/nps/documents/525NowakRichard.pdf

http://h2o.enr.state.nc.us/nps/documents/526OgdenLynn.pdf

http://h2o.enr.state.nc.us/nps/documents/JASON3.pdf

http://h2o.enr.state.nc.us/nps/documents/528ParkeRobert.pdf

http://h2o.enr.state.nc.us/nps/documents/529PayneHeather.pdf

http://h2o.enr.state.nc.us/nps/documents/530PetersonJudith.pdf

http://h2o.enr.state.nc.us/nps/documents/531PettisMaryE.pdf

http://h2o.enr.state.nc.us/nps/documents/532PollockBlair.pdf

http://h2o.enr.state.nc.us/nps/documents/533PowellDebbie.pdf

http://h2o.enr.state.nc.us/nps/documents/534RademacherKate.pdf

http://h2o.enr.state.nc.us/nps/documents/535Ramirez-Aponte.pdf

http://h2o.enr.state.nc.us/nps/documents/JASON2.pdf

http://h2o.enr.state.nc.us/nps/documents/537ReinhartLaurinda.pdf

http://h2o.enr.state.nc.us/nps/documents/538RooneyMelissa.pdf

http://h2o.enr.state.nc.us/nps/documents/540SchwerinTami.pdf





 


 


Individual-Support (Continued)


541. Seitzer, B.J. and Jim  
542. Seaton, Jerome and Katherine  
543. Simpson, Gary  
544. Smith, Bill  
545. Smith, Steve  
546. Spina, Rita K.  
547. Stein, Emmanuel  
548. Stein, Emmanuel  
549. Sullivan, David  
550. Troxler, George W. and Carole W.  
551. Vassar, Cecelia A.  
552. Vickers, Robert S.  
553. Waters, Liz  
554. Weakley, Allison E.  
555. Weiner, Gregg  
556. Welch, David 
557. Yell, Richard S.  
 


Individual - Other
600. Glendinning, Tom  
601. Heath, Milton  
602. Miller, Syd  
603. Rimer, Alan  
604. Hudnell, H. Kenneth Ph.D  


1. Resume  
2. Lake Houston Solar Bee Project  
3. Paradigm shift for blue-green algae control 


through long-distance circulation (LDC): 
Empirical experience with SolarBee circulation 
since 2000  
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http://h2o.enr.state.nc.us/nps/documents/541SeitzerB.J..pdf

http://h2o.enr.state.nc.us/nps/documents/542SeatonJerome.pdf

http://h2o.enr.state.nc.us/nps/documents/543SimpsonGary.pdf

http://h2o.enr.state.nc.us/nps/documents/544SmithBill.pdf

http://h2o.enr.state.nc.us/nps/documents/545SmithSteve.pdf

http://h2o.enr.state.nc.us/nps/documents/546SpinaRita.pdf

http://h2o.enr.state.nc.us/nps/documents/SteinEmmanuel-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/JASON1.pdf

http://h2o.enr.state.nc.us/nps/documents/549SullivanDavid.pdf

http://h2o.enr.state.nc.us/nps/documents/550TroxlerGeorge.pdf

http://h2o.enr.state.nc.us/nps/documents/551VassarCecelia.pdf

http://h2o.enr.state.nc.us/nps/documents/553WatersLiz.pdf

http://h2o.enr.state.nc.us/nps/documents/WeakleyAllison.pdf

http://h2o.enr.state.nc.us/nps/documents/555WeinerGregg.pdf

http://h2o.enr.state.nc.us/nps/documents/WelchDavid.pdf

http://h2o.enr.state.nc.us/nps/documents/557YellRichard.pdf

http://h2o.enr.state.nc.us/nps/documents/GlendinningTom-15NCAC2B.0262-.0267COMMENTS_000.pdf

http://h2o.enr.state.nc.us/nps/documents/HeathMilton-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/SydMiller-TJCOG.pdf

http://h2o.enr.state.nc.us/nps/documents/RimerAlan-JordanComments.pdf

http://h2o.enr.state.nc.us/nps/documents/HudnellHKennethemail.pdf

http://h2o.enr.state.nc.us/nps/documents/HudnellResume.pdf

http://h2o.enr.state.nc.us/nps/documents/LakeHoustonSolarBeeProject.pdf

http://h2o.enr.state.nc.us/nps/documents/Paradigmshiftforblue-greenalgaecontrolthroughlong-distancecirculation-LDC-.pdf
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http://h2o.enr.state.nc.us/nps/documents/Paradigmshiftforblue-greenalgaecontrolthroughlong-distancecirculation-LDC-.pdf

http://h2o.enr.state.nc.us/nps/documents/Paradigmshiftforblue-greenalgaecontrolthroughlong-distancecirculation-LDC-.pdf





 


D-8 / 80 
 


 
 
 
 
 
 
 
 
 
 
 







# Sub-
ject Rule # Commenter 


# Comment / Reply 


 


D-9 / 80 
 


     (1) GENERAL COMMENTS 


1 1 a G 


7, 12, 16, 20 22, 
23, 24, 25, 29, 


31.2, 31.5, 31.6, 
31.7, 31.12, 50, 
52, 53, 56, 57, 
58, 60, 61, 62, 
64, 65, 66, 67, 
68, 201,202, 


204, 208, 209, 
216, 219, 221, 
222, 223, 224, 
225, 228, 229, 
230, 231, 232, 
234, 236, 237, 


308 


Costs and Benefits 
• The costs of these rules are too high and the results of the strategy are unknown.  
• Given the costs, a more thorough evaluation of all potential alternative strategies and solutions is required.   
• A cost/benefit analysis is needed.  
• These rules will affect all citizens of the watershed.  They will increase taxes and/or utility rates and building costs, while stunting 


growth in the tax base and curtailing economic development.   As much as a 15% increase in water/sewer rates.  
• The cost burdens of the proposed rules on local governments may adversely affect regional transportation funding priorities and thus 


reduce the region’s competitiveness. (29)  
• The rules will cause local governments to reduce, delay, or eliminate funding for other various clean earth projects.  
• The costs will be far smaller than critics acknowledge. There will be costs, but the Jordan rules do not create those costs; they merely 


reallocate them from future generations to the current sources of pollution, as required by the Clean Water Act. (308)  
• Postponing action inflates the cost of cleanup.   
 


     


Reply: 
For these rules, we have provided the fullest and most thorough estimate of costs yet for a nutrient strategy.  Except for the Existing 
Development rule, very similar rules have been implemented in both the Neuse and Tar-Pamlico Basins, which have not experienced the 
economic outcomes that commenters have projected here.  Our Existing Development rule cost estimate, and the estimates of commenters 
who provided substantiated alternative projections, were based on a worst-case scenario of structural stormwater retrofits.  We believe that 
scenario is avoidable and that actual costs of the Existing Development rule are likely to be substantially less given the broad set of load-
reducing practices available now or in the coming years, the expectation that atmospheric nitrogen deposition will decrease in coming years 
as a result of laws already enacted, and the increasing focus on valuing runoff as a resource instead of as a waste.  The long timeframes for 
this rule will also allow the Division and stakeholders to practice adaptive management, jointly weighing the need for further actions after 
other rules have reached full implementation.  We have revised our Existing Development cost estimates to reflect this more realistic view.  
These revisions are provided in the Fiscal Revisions (Appendix E). 
 
We find that most of the stormwater-related cost estimates provided in comments either did not provide supporting calculations or used faulty 
methods or unsupported values, resulting in substantial overestimates.  The New and Existing Development sections of this appendix contain 
those comments and our replies.   
 
Comments to the effect that the strategy is not guaranteed to be successful appear to be based in the fact that no modeling can provide 
complete certainty or a guarantee of success.  As stated in the Hearing Officers’ Recommendations section of this report, the Hearing 
Officers found that the reservoir model is an appropriate tool to establish reduction goals, that it was applied appropriately, and note that 
both the Commission and the US EPA have approved the model (see Comment #51).  It provides a best estimate of the reductions needed to 
recover the lake’s full uses, and the rules accordingly address all major sources to provide the best expectation of success. 
 


2 1 a G 12 


Unclear Benefits and Need 
The lake is not approaching crisis.  The benefits of the proposed loading reductions have not been established, nor is it clear who would 
benefit considering the following: 
• Recreational and water supply uses are being realized. 
• Water quality is better than predicted before the lake was built. 
• Recent studies show nitrogen loads in New Hope Creek and Haw River at Bynum have declined, and additional reductions are expected 


in the New Hope Arm from improvements made subsequent to the study at the major Durham County and OWASA wastewater 
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facilities. 
• Jordan Lake is one of the most productive fisheries in North Carolina and the strategy would reduce its productivity. 


     


Reply:   
The commenter is of course correct that recreation and water supply uses of the lake continue.  The lake’s uses have not been eliminated by 
the degraded water quality, but rather impaired or limited.  For example, some commenters stated that they have stopped swimming or 
allowing their families to swim in the lake as a result of experiences attributed to poor water quality.  The strategy is expected to produce 
both direct and indirect benefits.  Benefits would include the following: direct health benefits for consumptive water users, subsistence and 
recreational anglers, primary contact recreators (swimmers, boaters, and others), aquatic biota, and wildlife that relies on the lake; aesthetic 
or quality of life benefits for these groups as well as for recreational users around the lake, such as campers, hikers, wildlife viewers, runners 
and bikers; similar benefits for all the same groups associated with tributary streams with improved water quality as a result of these rules; 
economic benefits to the local economy and property owners; and similar health, quality of life, and economic benefits to downstream user 
groups on the Lower Cape Fear River. 
 
The statement that water quality is better than predicted prior to lake construction, if true, does not change the fact that the lake remains 
impaired.  Similarly, despite the documented decreases in nutrient loading to the lake described in the comment, it remains impaired.  
USGS’s loading decreases can be attributed (and are in the USGS publication at http://pubs.usgs.gov/sir/2005/5271/) to specific actions that 
cannot be expected to yield further improvement, actions such as mandated wastewater improvements, the statewide phosphate detergent 
ban, loss of industries, and agricultural improvements some of which were mandated.  Instead, without the proposed strategy, we believe that 
the rapid growth occurring in parts of the watershed can be expected to increase nutrient loading and further degrade water quality. 
 


3 1 a G 


1, 2, 12, 14, 16, 
22, 23, 25, 31.4, 
31.12, 52, 53, 
56, 57, 58, 60, 
61, 62, 64, 65, 


68, 233 


Other Studies Show No Problem and Improvements 
• The Haw River dischargers funded a private study of Haw Arm water quality beginning March 2005 that shows much lower chlorophyll 


a values than those presented by DWQ. 
• A recent USGS study showed a downward trend in nutrients at Bynum. 
• An October 15, 2004 technical memorandum from the Division’s Modeling and TMDL Unit reported a statistically significant trend of 


decreasing total nitrogen concentration of 0.17 mg/L per year in New Hope Creek, a principal tributary to the Upper New Hope Arm of 
the lake, over a 13-year period, 1990 - 2004 based on Division ambient data.  This is despite increased residential and commercial 
development in the subwatershed.  This and other trends need to be understood to evaluate the effects of the proposed rules. 


• Other indicators, such as NC Trophic State Index (NCTSI) have shown a marked improvement in water quality since the 1980s.  The 
Trophic Index includes Chlorophyll a, phosphorus, nitrogen and secchi data, and presents a broader assessment of overall water quality 
and supports the fact that Jordan Lake is meeting all its intended uses. 


 


     


Reply:   
The Division, in concert with the Haw River dischargers, has identified problems with the chlorophyll-a analytical process that resulted in 
the disparity between the two groups’ chlorophyll-a data referenced in the first comment.  The Division’s results are valid.  The chart below 
summarizes Division chlorophyll a data for 2005-2007 at the most upstream station in the Haw Arm of Jordan Lake, the station most affected 
by Haw River inputs.  Values are corrected chlorophyll a concentrations.  As shown, 6 of 26 samples collected, or 23%, have chlorophyll a 
concentrations greater than 40 μg/L, with 3 additional samples equal to 40 μg/L.  A 23% exceedence frequency clearly exceeds the 10% 
threshold used to interpret the standard. 
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The second comment above refers to a 2006 USGS report, Suspended Sediment and Nutrients in the Upper Cape Fear River Basin, North 
Carolina, 2002–04, with an Analysis of Temporal Changes, 1976–2004.  The study did find a statistically significant (p is less than 0.05) 
decrease in sediment, total nitrogen, and total phosphorus concentrations and loads in the Haw River at Bynum. This was attributed to 
decreases in cultivated land, improved land-management practices, and improved wastewater-treatment processes since the 1980s.  The 
third comment accurately summarizes the nitrogen outcome of a Division trend analysis that used data from the ambient station B3040000 at 
the New Hope Creek crossing of SR 1107 near Blands.  The decreasing TN trend was significant at the 95% confidence level.  These 
encouraging indicators do not change the fact that both the Haw Arm and Upper New Hope Arm continue to substantially exceed the 
chlorophyll a standard and remain impaired.  Those loading decreases can be attributed (and are in the USGS publication) to specific 
actions that cannot be expected to yield further improvement, actions such as mandated wastewater improvements, the statewide phosphate 
detergent ban, loss of industries, and agricultural improvements which, for animal operations, were mandated and completed.  Instead, 
without the proposed strategy, we believe that the rapid growth occurring in parts of the watershed can be expected to increase nutrient 
loading and further degrade water quality.   
 
It is also important to understand that the relationship between reduced nutrient inputs and reduced chlorophyll a levels is not linear at 
higher nutrient levels.  In other words, the lake’s algal growth may not decrease much at first despite measurable decreases in nutrient 
inputs.  This well-known biological principle is called the Michaelis-Menten function.  In aquatic ecology, this is commonly represented in 
the Monod model for a single nutrient limitation in the growth of microorganisms (Limnology, Wetzel, 2001), illustrated in the chart below.  
Here “Resource” is analogous to nutrient concentrations and “Growth Rate” is analogous to chlorophyll a concentration. 
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(From Limnology- Lake and River Ecosystems, 3rd ed.  Wetzel.  2001.) 
 
The ongoing exceedences of the chlorophyll a standard in the Haw and Upper New Hope Arms indicate that nitrogen loading to them falls to 
the right on the curve above such that the reductions seen, though significant, have not been sufficient to significantly reduce algal growth.   
 
The last comment, stating that the lake’s NCTSI scores have improved since the 1980’s, is not accurate.  Per the NCTSI, a eutrophic lake can 
range from 0.0 to 5.0.  Above 5.0 is considered hypereutrophic.  Jordan Lake’s NCTSI scores have ranged from 3.3 to 5.7 from 1983 through 
2007.  Three scores in that time period have been in the hypereutrophic range, two of those occurring during 2007. 
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9, 300, 302, 
303, 305, 307, 
309, 311, 312, 


314, 506 


Clear Need and Benefits 
• The EMC needs to take clear and prompt action and adopt strong rules to protect an enhance water quality in Jordan Lake.  It is vitally 


important regionally as a source of drinking water, recreation, and habitat for wildlife and aquatic species.  It serves more than 1,000,000 
visitors annually.  The lake and Haw River are widely used by kayakers, canoeists and flatwater paddlers during both the wet and dry 
season.  According to monitoring by the New Hope Audubon, there are 6 to 8 nesting pairs of bald eagles along the lake and as many as 
32 individual eagle sightings in a single count.  These waters support rare aquatic life like the Cape Fear Shiner.  It is essential that any 
proposed set of rules not only protect the lake from future pollution but also clean up the current pollution.   


• The lake is in trouble.  Recreational users of the Haw River and Jordan Reservoir water bodies have directly experienced increased 
algal growth in the lake and its tributaries.  Following rain events highly turbid and sediment-laden streams have been observed.  The 
lake as a recreational resource is rapidly becoming unpleasant due to algae and sediment build-up.  A family no longer swims in lake 
due to repeated rashes.  Many instances have been reported of excess algal growth on many streams in the watershed.  Some are already 
designated as impaired, but others with excessive algae reports are not yet on the impaired list, such as Pokeberry Creek and Brooks 
Creek, the Haw River at Saxapahaw, the Haw River at Swepsonville, the Haw River in Bynum, and others.  In 2006, there was an algae 
bloom in the Morgan Creek area of the lake that resulted in a fish kill. 


• During droughts it is estimated that up to 90% of the water flowing into Jordan has been through a treatment plant at least once, so the 
concentration of nutrients is at its highest. To continue using what is basically reuse water as a water supply, we need to make reductions 
to all pollutants as soon as possible.  


• Water users who pay to treat the water are concerned by the increase in trihalomethanes, haloacetic acids and total organic carbon on 
their health. 
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• The rules will reduce pollutant loading to and benefit the many impaired tributaries throughout the watershed.  Improving the water 
quality will also increase its recreational and other uses, adding economic benefit to the region.   


     


Reply: 
We agree with these comments.  Additional benefits include protection of unimpaired streams in the watershed, economic improvements to 
businesses and housing in the region, and water quantity benefits resulting from provide greater infiltration of runoff, which improves 
baseflow conditions and sustains streams and lakes in dry times.  Downstream benefits also accrue, including both water quality and water 
quantity. 
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7, 18, 19, 25, 
26, 27, 31.4,  
50, 208, 212, 


216, 602 


Costs Underestimated and Highly Uncertain 
• The EMC needs to hold DWQ accountable for the many questionable assumptions in the Fiscal Analysis and reconsider the rules under 


an accurate estimate of the cost.  
• DWQ estimated the rules will cost more than $900,000,000 over the next five years, but true costs will likely be at least twice that and 


will extend for many years beyond that arbitrary point in time. 
• The fiscal analysis assumes no new costs to the Division, saying they would integrate tasks into existing workloads.  This is unrealistic.  


Implementing the rules will either require new staff resources, redirection of staff from current programs, or a failure to properly 
implement the rules.  In any case, there is a cost. 


• The fiscal analysis does not include an inflation rate. It does not use a net present value approach, which would be particularly useful for 
analyzing the cost of long-term programs. (602) 


• Cost calculations were derived for the watershed as a whole.  Because of the different reduction requirements in each subwatershed, this 
likely greatly overestimates costs for the Lower New Hope, somewhat overestimates costs for the Haw Arm, and underestimates costs 
for the Upper New Hope Arm.  Costs need to be calculated for each subwatershed or each local government. 


     


Reply: 
The Division has been held accountable for the fiscal analysis.  The Commission, DENR’s Division of Budget, Planning and Analysis, the 
Office of State Budget and Management, the Office of the Governor, and the Fiscal Research Division of the General Assembly have all had 
formal opportunity to review and comment on the fiscal analysis, and we have made a number of revisions as a result of their input.  We have 
reviewed all of the cost comments submitted, and find that most of the cost estimates provided for stormwater either did not provide 
supporting calculations or used faulty methods or unsupported values, resulting in significant overestimates or unsubstantiated claims.  The 
New and Existing Development sections of Appendix E contain those comments and our replies.  The claim above that the Division estimates 
the rules will cost over $900 million over the next five years greatly understates the timeframe.  The majority of that cost figure comes from 
the Existing Development rule, the timeframe for which is not fixed in rule but is potentially on the order of decades, and which local 
governments are given latitude to propose.   
 
The suggestion that the true cost is likely twice the $900 million amount is based on an assumed strict use of structural retrofits.  We believe 
that scenario is avoidable and that actual costs of the Existing Development rule are likely to be substantially less given the broad set of 
load-reducing practices available now or in the coming years, the expectation that atmospheric nitrogen deposition will decrease in coming 
years as a result of laws already enacted, and the increasing focus on valuing runoff as a resource instead of as a waste.  The long 
timeframes for this rule will also allow the Division and stakeholders to practice adaptive management, jointly weighing the need for further 
actions after other rules have reached full implementation.  We have revised our Existing Development cost estimates to reflect this more 
realistic view.  These revisions are provided in the Fiscal Revisions (Appendix E) 
 
We agree that the Division will face costs at least in terms of workload realignment and would benefit from additional staff resources to most 
effectively implement the rules.  The Hearing Officers are providing recommendations to the Commission to seek additional resources for 
local governments and the state to implement these rules. 
 
The comment that the fiscal calculations did not include an inflation rate is correct. Recognizing that most rules will be fully implemented 
within seven to eight years, we reasoned that the scale of other sources of uncertainty in the Existing Development estimates made this 
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calculation unnecessary. 
  
We appreciate that cost estimates for each subwatershed or local government would be more informative.  At the same time, the calculations 
we developed provide a useful picture of overall costs to affected parties.  The Fiscal Analysis review process for thee rules exceeded the 
requirements of the rulemaking process, and passed a more stringent set of fiscal review requirements than rules prior to these have faced. 
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Unfair Funding Burden 
• The rules are an unfunded mandate, and attempt to shift the cost from the State to local governments. 
• Given that the lake’s nutrient problems were predicted prior to its construction, the goals cannot be attained without significant 


assistance, the unprecedented and underestimated costs of the existing development rule, the questionable ability to achieve existing 
development reductions, the additional costs of other rules to local governments despite local efforts to date, the questionable nature of 
Jordan Lake’s impairment, and the disparity between who pays and who benefits from the lake, this is a clear case where the state must 
provide financial and technical assistance to local governments.  This has been done in the past for far-reaching goals.  Since grant 
programs can refuse funding given the required nature of the work, the General Assembly will have to appropriate general funds or 
dedicate a revenue stream for implementing these rules, and should commit at least $150 million per year for the first ten years. 


• DWQ staffers have noted a lack of funds for sampling, analyses, model updates, and studies of atmospheric deposition of nitrogen and 
algal speciation. (31.11, 31.12) 


     


Reply: 
While we do not agree with some specifics in these comments, the Hearing Officers are sensitive to the potential costs that these rules may 
impose on local governments, and to the concerns stated here.  While agency rules cannot mandate legislative actions, the Hearing Officers 
include recommendations in this report for the Commission to consider delivering a resolution on the subject to the General Assembly. 
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17, 18, 19, 20, 
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31.3, 52, 53, 56, 
57, 58, 60, 61, 
62, 64, 65, 68, 


204, 208, 
 


306,308, 311  


Unfair Reduction Burdens Among Source Types, Among Local Governments, and Relative to Other Watersheds 
• These are the most restrictive water quality rules ever proposed in North Carolina, and may be impracticable to achieve.  It is arbitrary 


and unfair to impose such restrictive rules on only one watershed.  
• Local Governments are unfairly burdened.  They bear disproportionate costs especially given they contribute less nutrients than 


agricultural lands.  Nitrogen from urban nonpoint sources is only 45% of the load to the Reservoir, and Phosphorous from urban sources 
is only 34% of the load. 


• Equitable apportionment does not mean equal, but fair.  The rules should consider the degree to which a local government contributes to 
the problem, their land-use pattern, the benefits the strategy will provide them, protective measures currently being implemented, etc.  


• Local governments should be given the option of deciding how they will achieve certain goals appropriate to their context and 
circumstances. (17) 


• The Rules are fair and equitable as they split the responsibilities among sources as fairly as possible based on modeling and provide 
maximum flexibility in implementation.  The cost is distributed equally throughout the watershed, as is required under the TMDL legal 
framework of the Clean Water Act as well as HB 515, the NC Clean Water Responsibility Act.  Moreover, now that EPA has approved 
the TMDL, the reduction allocations are set for rule purposes. We recommend the EMC state this clearly in the hearing officer’s report. 


     


Reply: 
This rulemaking action is in no way arbitrary.  It follows a pattern of nutrient-driven restoration strategies begun in the Chowan River Basin 
in 1979 and used in the New, Neuse and Tar-Pamlico Basins that is based on evaluation of relative source contributions specific to each 
watershed.  The rules in each case are commensurate to the water quality need.  The rules are applied only to the lake’s watershed based on 
the water quality needs of the lake.   
 
The rules reflect the recommendations of a stakeholder committee that considered the results of a specific evaluation of this watershed.  They 
depart from previous rules based on the differing nature of the watershed and the experience gained in those other watersheds.  Local 
governments are burdened in direct proportion to their nutrient contributions, and under the Existing Development rule are in fact given the 
option requested in the comment of deciding how they will achieve the goals appropriate to their circumstances.  Local government costs are 
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disproportionate only to the extent that the means of reduction available to them are less cost-effective than those available to other sources, 
and to that extent the offset and trading elements of the rules allow them to find more cost-effective options. 
 
For these reasons, we believe the rules are both equitable and fair.  They do consider the degree to which each local government contributes 
to the problem, call on each to contribute to the restoration to the same degree, and provide flexibility in the means for doing so. 
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207, 306 


Unfair Reduction Burden on the Haw Subwatershed 
• The rules are inappropriately “one size fits all”.  They disregard clear differences between the Haw and New Hope subwatersheds.  The 


two arms have different development patterns and highly divergent characteristics such as an average water flow retention time of five 
days in the Haw and 418 in the New Hope.  Except for the different load assignments, DWQ applied the rules universally with no 
consideration to the hydrological differences between the two watersheds.   


• The Haw River subwatershed has a minimal impact on water quality in the lake, yet the burden will be on the Triad to clean up the lake.  
The New Hope Arms are close to being built out, so the requirements will have little to no effect on the New Hope Arms, and the 
Department will raise the limits in the Haw to achieve the targets. 


• The state needs to formulate a plan that equitably distributes the economic and water quality demands on those population centers that 
will benefit without further depressing the upstream emerging economies of those that will suffer. 


• All three subwatersheds should be subject to the same and complete elements of the strategy. (306) 


     


Reply: 
The rules clearly treat the Haw and New Hope subwatersheds differently where their differences merit it, that is by assigning different goals 
based on differences in the two arms of the lake, and treat them the same where their differences do not merit different treatment, that is by 
applying the same rules to both given both have the same major source types.  The hydrologic differences and different land uses described in 
the comment were major factors that led to the differing reduction needs for each watershed and the different goals.  Hydrologic differences 
should play no other role in the strategy.  The Haw subwatershed’s impact is directly reflected in the goals for the Haw Arm, as that 
subwatershed and no other controls the conditions in the Haw Arm of the reservoir.  In other words, the Haw Arm is impaired to the extent 
that Haw subwatershed nutrient inputs are excessive, and the rules require the Haw subwatershed to reduce its inputs to that degree and no 
more.  Similarly, we would not consider requiring Haw sources to over-reduce to improve the New Hope Arm.  First, that would be an 
inappropriate placement of responsibility, and second, it would be ineffective hydrologically. 
 
The rules reflect the stakeholders’ joint recommendations, which plainly call for applying the same set of rules to the entire watershed.  Page 
22 of the Jordan Lake Stakeholder Report, available at http://h2o.enr.state.nc.us/nps/JordanNutrientStrategy.htm, includes the following 
statement under General Recommendations for the NPS strategy, “Stakeholders recommended that all regulations of the nutrient 
management strategy be uniform and watershed-wide”.  We note that the rules do provide performance standards that appropriately allow 
for the differences in development patterns in each watershed to be recognized and accounted for.   
 
The entire region will benefit from restoring the lake’s water quality.  The Upper New Hope subwatershed is responsible for the more 
degraded conditions in that Arm of the lake, and is being called on to reduce its inputs in proportion to the extent of the problem in the Upper 
New Hope Arm.  Those reductions are over four times more stringent than those faced in the Haw. 
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Lack of Statutory Authority 
• The EMC, an appointed body within the executive branch, lacks the statutory authority for the proposed rules, including requiring local 


governments to adopt ordinances or acquire property.  The EMC lacks authority to require local governments to adopt “a particular 
ordinance” or “certain specified ordinances.”  


• The EMC has exceeded its authority in enacting requirements that contradict N.C. General Statute § 153-12. 
• The EMC is without authority to set the policy of the State, which is the province of the General Assembly.  
• The EMC lacks authority to enact rules which shift the cost of regulation from the State to local governments.  The attempt to shift a 


$656 million dollar cost from the State to the counties and cities is unprecedented and unconstitutional. 



http://h2o.enr.state.nc.us/nps/JordanNutrientStrategy.htm
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Reply: 
The GA has clearly identified the protection of water resources, in general, and water supply watersheds and impaired drinking water 
supplies, in particular, as important legislative goals and policies. The Legislature has delegated authority to the EMC to develop rules for 
the protection and preservation of the State’s water resources, including drinking water supplies and water supply watersheds. 
 
The Water Supply Watershed Protection Act (WSWPA), G.S 143-214.5, clearly requires local governments to adopt ordinances implementing 
local watershed protection programs that meet or exceed State minimum requirements that would be established by the EMC.  In doing so, 
the Legislature, and not the EMC, has placed responsibility on local governments to fund and administer watershed protection programs.  
The Jordan Reservoir has been determined to be impaired pursuant to the Clean Water Act and is considered appropriate for designation as 
a critical water supply watershed pursuant to the WSWPA.  The WSWPA authorizes the EMC to adopt management requirements for critical 
water supply watersheds that are more stringent than the minimum statewide requirements. 


 
In 2005, in S.L. 2005-190, the GA explicitly recognized excess nutrients as a major source of impairment in drinking water supplies and 
identified the need to protect impaired drinking water supplies in accordance with N.C. Gen. Stat. Ch. 143, Art 21, Part 1 and S.L. 1997-458, 
the Clean Water Responsibility Act.  The GA specifically directed the EMC to develop strategies to prevent excess nutrient loading in 
impaired drinking water reservoirs, such as the Jordan Reservoir, and to promulgate rules implementing such strategies to restore and 
protect water quality in these reservoirs. 
 
The comments that the rules violate N.C. Gen. Stat. § 153A-12, and that they require local governments to acquire property and adopt 
particular ordinances are misstatements.  Local governments retain the authority and responsibility to develop and administer nutrient 
reduction programs that are consistent with these rules.  The rules do not require that local governments acquire property.  Instead, they 
provide flexibility to local governments to develop programs that are best suited to specific local needs and problems.   
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Atmospheric Deposition of Nitrogen and Other Sources Not Addressed 
• Atmospheric deposition is a significant contributor of nitrogen to water bodies.  A number of new federal rules are being implemented to 


reduce NOx emissions.  This will also cost the taxpayers money, and the most cost-effective approaches should be weighed in making 
the Jordan rules.  The modeling should have included this source, and the strategy should account for reductions currently expected in it. 
Rule .0262 (8) only acknowledges aerially deposited nitrogen as a limitation, and suggests the EMC could undertake separate rule 
making in the future to support the Jordan Rules.  


• A more thorough and multi-faceted assessment of all sources of nitrogen and phosphorus in the Jordan Reservoir basin needs to be 
conducted, including not only the Division of Water Quality but also the Division of Air Quality, The Division of Environmental Health, 
the Division of Waste Management, and the Division of Land Resources (atmospheric deposition, on-site wastewater treatment, erosion 
control measures, etc.). 


• A comprehensive examination of future development pattern scenarios from environmental, fiscal, and urban service perspectives is 
needed. (200) 


     


Reply: 
The comments accurately state that atmospheric deposition is a source of nutrients to waterbodies.  While a more thorough evaluation of all 
sources would always improve our understanding, our evaluation has provided a sound basis for taking timely action and we have identified 
and addressed the major sources of nutrients to the lake that require further management measures with this set of rules.  In developing these 
rules, we have considered the adequacy of other existing regulations that address the sources mentioned in the comment.  We also recognize 
the potential that through adaptive management we may in the future identify the need to refine the strategy to better address certain sources.
 
For estimating inputs to waters of concern, atmospheric inputs can be divided into those that fall directly on the waterbody of concern and 
indirect deposition, which deposits on various land surfaces, and some portion of which is transported into streams and to the waterbody.  
Addressing the modeling comment first, in terms of direct deposition to Jordan Reservoir, the reservoir model did not include a component 
for direct atmospheric deposition to the lake. Modelers based this decision on the observation that those inputs would represent a sufficiently 
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small fraction of total inputs as to be well within the uncertainty bounds of the model.  In terms of indirect deposition, the Jordan watershed 
model used local data and a modeling process commensurate with the state of scientific knowledge, involving a build-up rate to account for 
that addition (Tetra Tech, 2003).   
 
Addressing the recommendation to account for expected atmospheric deposition reductions as part of the strategy, we agree and assert that it 
does.  As background we first offer a summary of expected reductions in atmospheric N deposition.  There are two main components to 
atmospheric nitrogen – reduced N, primarily ammonia, and oxidized N, generally called NOx.  NOx emissions are regulated both federally, 
by USEPA, and in NC by the Commission through the Division of Air Quality.  Both have enacted major new requirements on NOx emissions 
from two key source types - stationary and mobile - in the last few years.  These measures should substantially reduce NOx emissions in the 
coming years if the federal rules are not weakened.  Specifically, for point sources the laws adopted by the General Assembly in 2002, the 
Clean Smokestacks Act, and by EPA in 2005, the Clean Air Interstate Rule which applies to the eastern U.S., may combine to reduce NOx 
emissions from point sources in the southeast by as much as 60% overall by 2014.  For mobile sources, the EPA recently adopted “Tier 2” 
vehicle emissions and fuel standards that are projected to reduce vehicle NOx emissions by up to 80% over the next 30 years as the current 
fleet of private and commercial vehicles phases out. While these projected reductions are large, these two sources represent less than half of 
all N emissions in NC, and the relationship between changes in emissions and changes in deposition is not very well understood.  In addition, 
emissions of ammonia from concentrated animal operations comprise the great majority of ammonia emissions.  These outputs are not 
directly regulated currently; however, the legislature enacted new law in 2007 on confined animal operations, and the Commission is 
currently engaged in discussions on this source.   
 
Altogether, we believe that some level of reduction in atmospheric N deposition is likely to occur in coming years.  In terms of how reductions 
will be recognized in this strategy, accounting methods for agriculture and stormwater implicitly incorporate atmospheric deposition.  The 
greatest source of N deposition to waters is runoff from impervious surfaces.  We recognize in the stormwater rules that the accounting 
methods are to be updated periodically with the results of new data that quantifies these changes in runoff N content.  This will appropriately 
account for reductions in this source.  In addition, in practicing adaptive management, our ongoing monitoring of nutrient inputs to the lake 
and the lake’s response will allow us to capture any unforeseen improvements and to revise requirements accordingly, especially for existing 
development. 
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Alternative Solutions 
• Modeling is needed to evaluate the effect of removing the Farrington Road causeway.  The causeway turns the Upper New Hope Arm 


into a de facto stormwater forebay.  It increases sedimentation and temperature and decreases dissolved oxygen, favoring algal 
proliferation.  There are scientific reasons to believe that with increased mixing, the UNH Arm’s water quality would improve without 
degrading the Lower New Hope Arm.  A revised reservoir model could test this assumption.   


• Since the Upper New Hope Arm acts like a forebay in a structural BMP, the state should reclassify the arm and modify its permitted 
uses, or loosen the chlorophyll a standard as applied to the arm. (4) 


• Given the likelihood that local government feasibility studies under the Existing Development rule will find the reduction goals 
unattainable due to technical, economic, or administrative constraints, that the TMDL will not be met and that the strategy will be 
deemed a failure, the Commission should proceed now with a Use Attainability Analysis for the lake as authorized by the Clean Water 
Act for situations where TMDLs cannot be achieved. 


• The state should consider implementing vertical mixing procedures to achieve almost immediate cessation of harmful algae.  Vertical 
mixing in and around the New Hope Creek and Haw River inputs will eliminate harmful algae in those areas and perhaps in the entire 
lake. (604) 


• Motorized craft should be banned from the lake. (506) 


      


Reply:   
Modifying the Jordan Lake hydrodynamic and nutrient response models to simulate the removal of the road causeways is not a trivial matter 
since this will affect the boundary conditions of the models, particularly at the dam.  These boundary conditions are based on measured flows 
and nutrient concentrations at the inflows and outflows of the lake with the causeways in place. 
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Road causeways do have the potential to affect the spatial distribution of nutrient concentrations in Jordan Lake, and removal of these 
causeways may improve water quality in terms of chlorophyll a concentrations in lake segments upstream.  However, this proposal has the 
potential to cause additional impairments or worsen existing impairments in lake segments downstream of the existing causeways.  While it 
may allow for lesser nutrient reduction targets in the Upper New Hope Arm, it may cause greater reduction targets for nutrient sources in the 
Lower New Hope and/or Haw River Arms.  Further, segments of the Cape Fear River just 4 miles downstream of Jordan dam are currently 
impaired for chlorophyll a standard exceedences.  While this proposal may hold merit, a strategy that could also degrade water quality 
downstream should be considered a secondary option better suited for a subsequent stage of adaptive management if needed.   
 
Any proposal to reclassify a waterbody would require EPA approval.  Aside from whether EPA would entertain such a thing, under the 
lowest possible classification, class C, the lake would retain the same impairment since the chlorophyll a standard is constant across 
classifications in NC.  There is no classification for a water of the state that would allow the degradation that currently exists.  To use the 
lake as a sediment basin would require that it not be waters of the state, an unsupportable change from state and federal perspectives.   
 
A Use Attainability Analysis is a structured scientific assessment of the factors affecting the attainment of uses specified in Section 101(a)(2) 
of the federal Clean Water Act.  Under the Act, once a designated use is deemed to exist, it cannot be removed. (40 CFR 131.3).  The 
designated and existing uses for Jordan Lake - water supply, primary and secondary recreation, fish and wildlife protection and 
propagation, and human health protection - cannot be removed. 
 
The proposed physical vertical mixing measures would in theory treat the lake’s symptoms but would not address the ongoing and growing 
causes.  The Division and EPA would not consider the approach of substituting receiving water treatments for source control remedies to be 
sound management.  Such procedures are more appropriately employed by individual water users as adjunct practices for cost reduction.  
For this strategy, in addition to legal issues, there would be questions regarding costs, ownership, maintenance and long-term impacts.  
Vertical mixing technology has been suggested in other locations (Neuse River) and has not been used due to such considerations. 
 
We do not see banning motorcraft as a useful component of a plan to address the lake’s nutrient problems. 
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204  


The rules fail to address numerous policy, scientific and economic problems, as well as substantial problems relating to data credibility. 


     
Reply: 
We disagree with these assertions.  Where specific criticisms are offered elsewhere in this document, we address them. 
 


13 1  G 207, 233, 407 Jordan Lake was never intended to be a water-supply reservoir.  


     


Reply:   
This comment, offered by several parties, is incorrect.  One of Jordan Lake’s original authorized purposes was in fact water supply.  Public 
Law (PL) 88-253, 77 Stat 840, dated December 30, 1963, states in part: “The B. Everett Jordan Project is authorized for flood control, water 
supply, water quality, recreation, and fish and wildlife conservation.”  Text of this law is available on the Army Corps of Engineers website: 
http://epec.saw.usace.army.mil/bejdesc.txt. 
 
More important, regardless of this historical fact, the lake’s impairment and the need to restore it are not tied solely to the drinking water 
use.  If the lake’s Water Supply classification were removed, its nutrient impairment would remain, as would the need to address the 
impairment.  The nutrient-related standards are the same across all of North Carolina’s water classifications.   
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14 1  G 21 The current planned public comment period is not feasible.  The timeframe, between June 15 and August 15 is not optimal because many 
local governments take a “summer” break. 


     
Reply:   
Per this request, the original 60-day comment period, June 15 - August 15, 2007, was extended to September 15, 2007. 
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     (2) M/D – MODELING / DATA ISSUES 


31 2 a M/D 3, 16, 22, 23, 
31.2, 208 


Current Chlorophyll a Standard Inappropriate 
• We remain concerned with the use of Chlorophyll a as the primary indicator of lake health.  Extensive research supports investigating 


other parameters.  The one-size-fits-all 40 mg /L chlorophyll a water quality standard is unnecessarily stringent for the Upper New Hope 
Arm and may provide little or no protection of the public water supply and recreational uses of the Lower New Hope Arm. 


• Blue green algae blooms and exceedences of the chlorophyll a standard occur in other piedmont water supply reservoirs with 
development restrictions and some with no direct pollutant discharges.   The watersheds of OWASA’s WS-II University Lake and Cane 
Creek water supply reservoirs may be the most stringently protected in North Carolina, yet the lakes periodically exceed the chlorophyll 
a standard during the summer, and few drinking water customers or recreational users would consider either lake ‘impaired’.  There is 
no evidence that current Jordan nutrient loading is causing aquatic life impairment.  It needs to be examined if a relationship truly exists 
between the current chlorophyll a standard and actual “designated use impairment’ of Jordan Lake. 


• The Rules do not include clear criteria for compliance determination.  The uncertainty of the chlorophyll a test as an indicator of 
impairment as well as the uncertainty and variability of the chlorophyll a test itself must weigh heavily in any compliance criteria 
developed for these rules.  We urge the Commission and DWQ to support and carry out as expeditiously as possible the NC Nutrient 
Criteria Implementation Plan, which has been approved by Region IV of the US EPA. 


• “The selected means of monitoring Jordan Reservoir using the “chlorophyll a” testing procedure is flawed and biased toward failure of 
the 40 μg/L limit imposed by the rule.” (208) 


      


Reply:   
EPA requires states to use a numeric water quality standard as endpoint for a TMDL when such a standard exists (EPA 1999).  North 
Carolina has a chlorophyll a standard that is used both to determine use support and to set TMDL endpoints.  DWQ cannot vary from this 
water quality standard when developing target loads and concentrations.  
 
The water supply restrictions are broad water quality protection measures and do not inherently provide sufficient protection from excess 
nutrient loading.  For example, the frequent chlorophyll a standard exceedances in University Lake and Cane Creek Reservoir suggest 
significant nutrient sources in the watershed.  Both watersheds contain agricultural land uses that are not specifically restricted under the 
WS classifications.  The Raleigh Regional Office reports the presence of a number of dairy operations in both Cane Creek and University 
Lake watersheds, and the 2005 Cape Fear River Basinwide Plan notes that cattle have been observed in tributary streams to Cane Creek.  
Municipal biosolids are also applied in at least the Cane Creek watershed.     
 
Any reconsideration of the current chlorophyll a standard will almost certainly yield a more stringent outcome.  In the December 2000 EPA 
document entitled “Ambient Water Quality Criteria Recommendations”, EPA presented nutrient criteria for lakes and reservoirs in Nutrient 
Ecoregion IX, which includes Jordan Lake and its watershed.  This document presents EPA’s current recommended criteria for total 
phosphorus, total nitrogen, chlorophyll a, and turbidity for lakes and reservoirs in Nutrient Ecoregion IX (Southeastern Temperate Forested 
Plains and Hills).  The chlorophyll a value recommended by EPA in this report was 4.95 μg /L, with a range from 1.87 to 12.95 μg /L.  This 
value is far more conservative than the current NC chlorophyll a standard of 40 μg /L. 
 
Regarding the recommendation to expeditiously implement NC’s EPA-approved Nutrient Criteria Implementation Plan, the Division is 
currently on schedule to meet all milestones established in the Plan. 
 


32 2 a M/D 3, 16, 208, 212 


Chlorophyll a Standard Technical Issues 
• The chlorophyll a standard was developed using an older, spectrophotometric analytical method.  The State is now using a fluorometric 


method that is more sensitive by a factor of about 2x.  Thus it appears that the 40 μg /L limit being enforced is equivalent to what was a 
20 μg /L concentration. 


• There are no commercially available independent standards for chlorophyll a.  Thus there is no tool to measure any laboratory’s 
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performance against a “known/certified standard.”  
• To determine compliance with the chlorophyll standard under these rules, DWQ should use an average of replicates, not a single data 


point.  DWQ should also monitor total nitrogen and total phosphorus.  


     


Reply:   
The chlorophyll a standard was not developed based on any one analytical method.  It was developed through consensus with researchers 
and managers over a yearlong process in the late 1970's.  No methods comparison studies we are familiar with support the inference above 
of a 2-fold difference between methods. 
 
The Division is monitoring and will continue to monitor total nitrogen and phosphorus inputs and levels in Jordan Lake as the strategy 
progresses.  We will also evaluate our ability to follow the recommendation to use replicates in monitoring for compliance with the 
chlorophyll standard in Jordan Lake.   
 


33 2 b M/D 


3, 31.4, 31.8, 
31.10, 31.11, 


52, 53, 56, 57, 
58, 60, 61, 62, 
64, 65, 68, 209, 
211, 216, 219, 
221, 223, 224, 
225, 228, 229, 
232, 233, 234, 


236 


The Modeling is a Flawed Basis for the Strategy 
• Rules are based upon a model that many experts have describes as flawed and based on unreliable science. 
• Problems have been identified related to data credibility. 
• Great expenditures are proposed based on little regard for the modeling uncertainty. 
 
 


     


Reply: 
The Hearing Officer’s believe that the lake data and model are sound and fully supports sound management decisions.  We address specific 
criticisms where they are provided. 
 
The reservoir model is best judged on its ability to replicate longer-term spatial and temporal trends across parameters and how well it 
predicts exceedences of the chlorophyll a standard, rather than focusing on uncertainty in model predictions of individual points at 
individual stations.  The reservoir model provides a good representation of nutrient response in Jordan Reservoir, particularly during 
summer, the most important season for the lake’s nutrient behavior.  EPA has reviewed the TMDL and modeling reports to identify any 
“critical flaws” in the analysis.  “No such flaws were identified, and EPA concurs that the technical analysis and model selection are 
appropriate for this Lake Jordan TMDL” (EPA memo, 3/17/06).  EPA subsequently approved the Jordan Lake TMDL in September 2007. 
 


34 2 b M/D 1, 25, 211 
USGS Data Were Not Used to Determine Impairment or in the Reservoir model 
Data from USGS sampling showed a much different scenario than DWQ data, illustrating that the Haw River arm is compliant for 
chlorophyll a concentrations 93% of the time, but this data was not used in the model.  
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Reply:   
The comment raises two potential uses of the USGS data – for the impairment determination and in the reservoir model.  Regarding the 
impairment determination, USGS reported chlorophyll a data using the HPLC laboratory method until October 1, 2005. USGS no longer 
uses this method, citing lack of demand for it, aging equipment and quality assurance issues including problems with reproducibility.  As a 
result, DWQ believes that there is risk involved in using the USGS data for determining use support. 
 
The USGS data were not used for modeling because they were sparse and not focused on the critical summer months, with only two summer 
measurements in most years.  Nevertheless, we note that USGS observations were in general agreement with both Division data and model 
predictions.  In comparing model results with measured data, error statistics were similar whether compared to DWQ or USGS data. Thus, 
the USGS observations provide further, if informal, validation of the model.  A fuller discussion of the USGS data can be found in the Jordan 
Lake Nutrient Response Model Uncertainty memo (Tetra Tech, 2004).  The following chart from that memo illustrates our points: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


35  2 b M/D 
3, 14, 16, 31.2, 
25, 31.7, 31.8, 


31.12, 233 


Reservoir model Based on Insufficient Data 
• According to Michelle Woolfolk (then NCDENR Modeling Section Head) the model was never validated due to a lack of data.  
• Go back and use reliable data to calibrate and validate the model and clear up all the uncertainties associates with this model.  
• Not enough sampling.  Samples were not taken every year.  
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Reply:   
Below is a summary of the monitoring data on which the Jordan Lake nutrient response model is based. 
 


Number of Samples per Station Year Number of 
Stations Sampled Annual Summer Non-summer 


1997 11 5 4 1 
1998 7 3 3 0 
1999 11 5 3 2 
2000 17 12 8 4 
2001 17 14 7 7 
Total Samples 39 25 14 


 
As shown in the table, a total of 39 samples per station over five years at up to 17 stations were used to calibrate the nutrient response model, 
with 25 of the 39 at each station taken during summer.  For any model, additional data is always desirable to minimize uncertainty in the 
results.  However, available resources needed to collect the data and calibrate the model will always limit the amount of monitoring that can 
take place.  The extent of monitoring for the calibration of the Jordan Reservoir model is at least equivalent to “typical” nutrient response 
modeling of this magnitude, and exceeds typical monitoring in that five years of data were collected (two years is much more common), 
capturing a broader range of weather and flow conditions. The comment about the model not being validated is correct.  However, validation 
is not a necessary step. 
 


36  2 b M/D 3, 14, 16, 31.11, 
25, 306  


Lake Model Used Data Collected in Drought 
• The region experienced a drought during 1999-2002, as noted in the Overview of the Division’s Cape Fear Basinwide Assessment 


Report.  Sampling done in 2000-2001 to make up for bad data in 95-00 was taken during the drought.  Results of sampling during this 
time are not the most representative to use for model calibration.   


• Those who oppose the rules criticize the fact that the model is biased toward drier conditions. Climate change forecasts for this part of 
the nation point to more common drier conditions due to global warming. It is appropriate to consider the model years as predictive of 
future conditions. (306) 


     


Reply:   
The first comment infers that the most desirable data to use in a model are those reflecting normal conditions.  This is not the case.  EPA 
guidance requires that critical conditions be evaluated in determining nutrient load reductions for TMDLs (Protocol for Developing Nutrient 
TMDLs, 1999).  The low rainfall conditions of 1999-2001 allowed us to meet this requirement.  The following data summaries for both 
rainfall and streamflow for the modeling period show the desirable range of data used in the model. 
 
The following graph shows departures of the monthly average flow in the Haw River from long-term averages.  While the weight of departure 
overall is toward drier conditions, one of five years is much wetter than average and one is about average, providing a good spread of 
conditions.  Also, seasonal differences are as important as annual ones, and even within the dry years, wet seasons are apparent. 
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Rainfall data from RDU Airport tells a similar story.  The following graph compares monthly rainfall totals during the model simulation 
period to the long-term averages at the station, again showing cumulative departures over the course of each year.   
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
In sum, the model simulation period consisted of a wet year (1998) a normal year (1997) and three years that were drier than normal, 
although each with different characteristics (1999-2001).  However, the seasonal analysis shows that inflows and precipitation were not 
extraordinarily low, except for local precipitation during the summer of 1999. 
 


37 2  b M/D 3 


Reservoir Model Used Uncorrected Chlorophyll a Data 
The chlorophyll a data used to develop the model was not corrected data and thus not an estimate of the real concentration.  Chlorophyll a 
data (for ‘95-‘00) provided by DWQ for the calibration of the Nutrient Response Model was not analyzed in accordance with the approved 
chlorophyll a analytical method in use by DWQ at that time.  Municipalities wouldn’t have agreed to fund the $410,000 if they were told of 
the problem.  
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Reply:   
The Division presented the uncorrected chlorophyll a data situation to the stakeholders, including the commenters, and the stakeholders 
agreed to its use in calibration.  A history of the chlorophyll a data quality problems can be found in the Jordan Lake Nutrient Response 
Model Provisional Final Report (Tetra Tech, 2002) available at http://h2o.enr.state.nc.us/tmdl/SpecialStudies.htm#Jordan. 
 
A distinction should be made when discussing uncorrected chlorophyll a data.  “Uncorrected” does not mean the data are “incorrect.”  It 
simply means that they are not corrected for “dead” chlorophylls (e.g. pheophytin) in the sample.  DWQ used uncorrected chlorophyll a 
concentrations for model calibration during 1997-2000 because the corrected chlorophyll a data during that time were found to have quality 
issues.  The mean ratio between corrected and uncorrected chlorophyll a concentrations was found to be very close to 1:1 during July-
September (Tetra Tech, 2003), increasing during the remaining months.  In other words, the corrected and uncorrected chlorophyll a 
concentrations appear to be roughly equal during the summer months.  Since the nutrient load reductions proposed in the TMDL document  
are based on summer months, DWQ is comfortable with using the uncorrected chlorophyll a data during 1997-2000 to establish load 
reduction targets. 
 


38 2 c M/D 25, 233 


Calibration and Validation Faulty 
• Recalibration w/ 2001 data affected validation and exceeded error targets in all segments.  
• Non-point source reductions were not calibrated to the Jordan Reservoir model like point source reductions were.  Instead they were 


estimated from other modeling and land use projections.  Therefore, it is not clear whether the proposed rules for nonpoint sources will 
achieve the stated goals, and it may be impossible to know if the reduction targets will work until substantial time, funding and other 
resources are expended on feasibility studies and implementation. (233)  


     


Reply:   
The model performed well overall, and the calibration exceeded error targets in that it under-predicted chlorophyll a concentrations only in 
the dynamic and difficult to simulate inflow segments and only for the Fall.  Since the TMDL and load reduction targets are based on the 
summer months, under-prediction during the Fall is not a concern. 
 
It is standard practice to estimate NPS contributions using models and land use information.  The lake is impaired and action needs to be 
taken in the watershed to reduce nutrients.  As part of adaptive management, the Division will continue to monitor the lake to determine 
whether the rules are adequate to achieve the reductions needed to meet standards. 
 


39 2 d M/D 1, 3, 31.11 


Reservoir Model Should Use Annual (vs Seasonal) Chlorophyll a Exceedence 
The state made the reductions overly stringent by modeling reductions needed to exceed the standard by 10% of only the summer months.  
The letter from EPA Region 4 seemed to caution NCDENR that this is not how the standard was applied in other cases, but that it could be 
applied that way if the State chose to.  The final determination was left to the State. 


     


Reply:   
The load reductions proposed in the Jordan TMDL are based on a 10% chlorophyll a standard exceedance frequency during summer months 
-  June through September.  This is sound practice for this waterbody and is supported by EPA as described in the comment.  A key part of 
the reasoning is that the waterbody should be able to fully meet the standard during critical conditions.  Each waterbody is different.  The 
Neuse Estuary was based on annual exceedance rather than summer months, recognizing that there were documented problems with winter 
dinoflagellate blooms, making winter part of critical conditions.  Other TMDLs, such as Robeson Creek, are based on summer months like 
the Jordan Lake TMDL.  The EPA memo referenced in the comment notes that “The use of non-growing season chlorophyll a data would 
tend to mask the growing season impact of nutrient enrichment in reservoirs such as Jordan Lake” and that considering the summer season 
only will be“…more likely to ensure attainment of the narrative criteria requiring that a balanced and indigenous community can thrive 
under the most critical conditions, which in this case occurs during the growing season for the lake.” EPA guidance (Protocol for 
Developing Nutrient TMDLs, 1999) states that “an approvable TMDL will need to include…consideration of seasonal variation and high 
and low flow conditions such that water quality standards for the allocated pollutant will be met during all design environmental 
conditions.” 
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40 2 d M/D 31.11, 306 


Reservoir Model Margin of Safety Insufficient or Too Stringent 
• The requirement for a Margin of Safety for the Jordan Lake TMDL does not appear to be met since all assimilative capacity has been 


allocated with no reserve. Also, the Division’s goal is to not exceed the chlorophyll a standard by more than 10%.  We do not agree with 
a design that builds in violation of the standard. (306) 


• Initially DWQ applied 10% exceedence criteria for determining nutrient impairment which seemed reasonable since that is the criteria in 
the State’s basin wide plans.  DWQ subsequently changed the exceedence threshold to 8%.  This restrictive approach was added as a 
“margin of safety” to the development of these rules. (31.11) 


     


Reply: 
A margin of safety may be implicit or explicit.  The Jordan Lake TMDL includes an explicit margin of safety.  It is true that all of the 
available mass loading was allocated to existing facilities with no additional mass allocations for future discharges or expansions.  This is 
consistent with the stakeholders’ recommendation on this subject.  We then incorporated a margin of safety by reducing the maximum 
allowable frequency of chlorophyll a exceedances from our standard 10% to 8%.   
 


41 2  d M/D 106 


Chlorophyll a Recommendation for Lake Fishery 
We recommend a mean summer chlorophyll a lower limit of 15 цg/L for the middle section of the reservoir be used when determining the 
nutrient load reduction targets for the TMDL.  This recommendation was based on a study by Maceina and Bayne (2001) that documented 
significant reductions in nutrients could adversely affect a largemouth bass fishery.  Nutrients stimulate production and growth of the 
planktonic organisms that are the base of the aquatic food chain.  However, excessive nutrients can be detrimental to Jordan's diverse fish 
species, including largemouth and striped bass, carp, and crappie. 


      
Reply: 
DWQ does not believe that mean summer chlorophyll concentrations of less than 15 μg/L will result from implementation of these rules. 
 


42 2 d M/D 14, 25  Over-reduction of nitrogen might actually encourage undesirable algae.  


      


Reply:   
We do not believe that the nitrogen target represents “over-reduction.”  Algal growth potential tests, examination of raw data, and model 
results all support both the nitrogen and phosphorus reductions proposed to achieve water quality standards. 
 


43 2 d M/D 16 Reservoir modeling results are inconsistent with the conventional wisdom of freshwater P limitation. 


     


Reply:   
A commonly held view is that phosphorus is the nutrient that limits trophic state in freshwaters. This view is based on early statements in the 
limnological literature and adherence to the idea that Liebig’s Law of the Minimum holds for aquatic ecosystems.  However, scientific 
understanding has developed to recognize that Liebig’s Law does not necessarily apply to whole ecosystems.  It assumes equilibrium, a 
homogenous nutrient environment, and that all organisms have similar requirements. All of these assumptions are violated in lakes, 
wetlands, and streams (http://n-steps.tetratech-ffx.com/presentation_cd/NotJustPhosphorus/files/lobby.html).   
 
There are multiple lines of evidence that chlorophyll a concentrations in Jordan Lake are more sensitive to nitrogen than phosphorus.  The 
first is the Jordan Lake Nutrient Response Model results.  A second is the results of an Algal Growth Potential Test (AGPT).  The objective of 
the AGPT is to assess a waterbody's potential for supporting algal biomass and to determine whether algal growth is limited by nitrogen, by 
phosphorus, or co-limited by both nutrients.  When a waterbody supports algal growth at bloom levels without additional increases in 
nitrogen and/or phosphorus, the system may be subject to frequent nuisance algal blooms.  For the control, a standard alga, Selenastrum 
capricornutum, is exposed to the test water.  Other test water samples are enriched with nitrogen, phosphorus, or both.  When a nutrient is 
added to a water sample that is growth-limited for that nutrient, the resulting mean standing crop (MSC) will generally increase to reflect the 
added nutrient until the nutrients approach their optimum growth ratio for the alga.  A waterbody may be protected from nuisance blooms if 



http://n-steps.tetratech-ffx.com/presentation_cd/NotJustPhosphorus/files/lobby.html
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an AGPT value is consistently less than or equal to 5 mg/L.  
 
The chart below shows the results of an AGPT done on water samples taken from various stations in Jordan Lake on June 12, 2007.  For all 
stations, it is apparent that the addition of nitrogen (middle bar) resulted in a significantly larger increase in algal density than did the 
addition of phosphorus (right bar), indicating that nitrogen is limiting the growth of algae in the lake.  The left bar is the control. 
 


Fig. 1  Jordan Lake Alga l Growth Potential Test 
 June 12, 2007  
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44  2 e M/D 


3, 16, 25, 31.2, 
204 52, 53, 56, 
57, 58, 60, 61, 
62, 64, 65, 68, 


DWQ Should Improve the Reservoir Model 
• Tetra Tech acknowledged shortcomings of the data and model due to analytical problems and drought, and made suggestions to improve 


model performance, such as better spatial and temporal coverage of samples.  No such sampling has been done.  The project partners 
offered to pay for such sampling when problems with the original Division data were discovered, but the Division declined the offer to 
speed the project along. 


• DWQ stated that they have no funding available to update the model.  There are no assurances that a true accounting of the 
improvements or worsening of Lake Jordan will be made.   


      


Reply:   
As part of the original Jordan Reservoir modeling report (Tetra Tech, 2002), Tetra Tech did present recommendations for additional 
monitoring in the lake and tributaries for “further refinement of the Jordan Lake Nutrient Response Model”, but also stated elsewhere that 
the model was well-suited to its purposes as-is.   Tetra Tech acknowledged, “the [2000-2001] data provided good coverage both temporally 
and spatially” but that “it would be desirable to improve temporal coverage for laboratory parameters even at the expense of less spatial 
coverage.” 
 
Any mathematical model of a natural system has some level of uncertainty and can be improved upon given sufficient time and financial 
resources.  The Jordan Lake Nutrient Response Model in its current form provides a reasonable representation of nutrient response in the 
lake and is well suited for evaluating nutrient management scenarios such as those presented in the TMDL.   
 
In a series of adaptive management and modeling stakeholder meetings during 2006, modeling staff made clear the Division position that the 
reservoir model and its results are a sound and defensible basis for the strategy, thus the Division does not intend to remodel the reservoir at 
this point.  The Division will continue to monitor water quality in the lake to assess progress toward recovery as part of adaptive 
management.  We may identify the need to revisit the reservoir modeling after a period of implementation, as recognized in the adaptive 
management language in the goals rule. 
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45 2 e M/D 306, 311 


If pH Modeling Needed, Better Sooner than Later  
• We are concerned that the Rules will not satisfy the Clean Water Act with respect to pH violations and respectfully request that a 


calibrated nutrient response model be developed and implemented for pH. (311) 
• “The 2006 303d listing of Jordan Lake for violations of pH standards means that the Phase II TMDL is already scheduled to begin in 


2012. The lake is becoming more eutrophic, and more endangered each day. (306) 
• If the division plans to model pH too, then the modeling should be done prior to making rules. 


     


Reply:   
The Haw River Arm was placed on the 2006 303(d) list for high pH impairment attributed to algal blooms, which can cause large day-to-
night swings in pH.  These proposed rules will reduce and may resolve the pH impairment.  The Division will assess progress through the 
adaptive management process, and will only develop a TMDL for the pH impairment if needed.  In that light, we would consider development 
of a pH TMDL at this point an unnecessary delay.  
 


46 2 f M/D 103, 208, 212 


Watershed Model Has High Uncertainty 
• “...the watershed model appears to be plagued by high levels of uncertainty (20%-50%) with respect to nutrient loading, as documented 


by DWQ’s contractors (Tetra Tech 2003)” (103) 
• “The Problem for nonpoint sources is that the models are simply not accurate enough (probably 50%-200% range) to determine what 


actually constitutes a qualifying reduction… for non-point sources, monitoring requirements are primarily subjective, and really can’t be 
differentiated from the modeled baseline values.” (208, 212) 


     


Reply:   
The watershed model effectively served the larger functions of identifying major nonpoint source types and estimating their relative 
contributions to the lake, as well as establishing delivery factors from the mouths of small watersheds to the lake.  The estimate of 
contributions informed Division and stakeholder understanding of which sources to regulate.  We intend to use the delivery factors in 
implementing trading aspects of the strategy.  The model would not be appropriate for the purpose described in the second comment of 
determining what constitutes a qualifying reduction.   
 


47 2 f M/D 103 


Watershed Model and Reservoir Model Not Coupled 
The lake and watershed models are not coupled.  This throws reduction allocations into question. 
The at-lake nutrient loads used to establish the TMDL are significantly different from the at-lake loads predicted by the watershed model that 
was used in part as the basis for the rules. 


     


Reply:   
The watershed model was not needed to run the reservoir model.  The reservoir model requires inputs of daily nutrient loads from all 
tributaries to the lake to predict nutrient and chlorophyll a concentrations in the lake.  We used actual measured stream flow and nutrient 
concentration data from the major tributaries into the lake for this purpose, augmented by the FLUX model, all common practice.  The 
watershed model could potentially have been used to determine loading for the reservoir model.  However, errors in the watershed model 
would be passed on to the reservoir model, increasing uncertainty in the reservoir model results.  The Division chose to decouple the lake 
and watershed models to reduce the uncertainty in the reservoir model’s chlorophyll a predictions.  The decoupling would not affect 
allocations as claimed in the first comment. 
 
We also note that the differences in loading estimates between the lake and watershed model were not significant.  From B. Everett Jordan 
Lake TMDL Watershed Model Development (2003): 
…the [watershed] model provides a good approximation of the FLUX estimates of loads for the calibration period.  Apparent percent 
differences between the model and FLUX estimates are less than or equal to 10 percent, except for phosphorus in Northeast Creek.  The 
difference in phosphorus for Northeast Creek is primarily due to an over-estimation in 1998, and could reflect an inaccurate estimate of the 
point source loading component, estimated at 43 percent of the total phosphorus load for 1998.   
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48 3 f .0262 7, 208 


Distance from Lake Not Factored In  
• The watershed model fails to account for the distance of locations in the subwatersheds from Jordan Reservoir, and instead forces equal 


reduction remedies to all areas within each subwatershed.  
• Section (3) states reduction goals are in terms of a percentage reduction in delivered nutrient loads to the lake.  What transport factors 


were used, if any, to determine how much of an individual site’s nutrient load is delivered to the lake?  Does this transport factor apply 
to both percentage reductions for existing development and unit-area mass loads for new development? 


      


Reply:  
The watershed model in fact does provide delivery factors, which account for distance from the lake.  The Division used these factors in 
setting point source load allocations.  One fortunate aspect of accounting is that the percentage reduction goals can be applied at the site 
level and result in the same percentage reductions at the lake, since transport removes the same fraction of a given input load in both the pre-
and post-condition.  The loading rate targets for new development are the percent reduction goals applied to average pre-development 
conditions, ensuring the percent goals are met at the lake site by site.  Only when reductions are sought off-site do transport losses need to be 
factored in, and the trading rule requires addressing this issue.  We intend to construct the existing development accounting to use transport 
factors produced by the watershed model at the scale of the 14-digit hydrologic unit to ensure equivalent reductions at the lake. 
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     (3) GOALS - .0262 


61 3 a .0262 


3, 10, 15,18, 26, 
27, 31.5, 31.7, 
66, 67, 201, 


207, 216, 233 


Critical WSW Classification Inappropriate 
Classifying the entire Jordan watershed as a Critical Water-Supply Watershed could trigger a host of increased regulations now and in the 
future.   


• It will promote less efficient uses of developable land and encourage urban sprawl.  Low density contributes to water pollution, 
perpetuates the cycle of sprawl and fragments wildlife habitats.  Higher density development offers the best solution. 


• This is simply a tool to allow DWQ to enforce Phase II type stormwater regulations in areas that otherwise could not be regulated.  
• Water and wastewater treatment plant permits will be further scrutinized and any expansion request will be far more difficult as we 


are approaching the limits of technology for these facilities. 
• Giving this designation also gives the Director full authority to change the rules if he/she determines they are not aggressive enough 


without a public hearing process. (201) 


      


Reply:  
As stated in the Goals Rule, the designation of Critical Water Supply Watershed, which is set out in NC statute G.S. 143-214.5(b), simply 
establishes the Commission’s ability to impose more stringent requirements than minimum state Water Supply requirements.  The more 
stringent requirements are this set of rules.  Applying the designation will not trigger any other regulations.   
 
Some confusion has apparently resulted from the similarity of this term to the term, “critical area” used in existing water supply rules 
adopted by the Commission.  Under existing Water Supply rules, new development in areas designated “Critical Area” is required to meet 
certain density-based stormwater treatment requirements.  Phase II stormwater also uses a density-based approach.  Jordan stormwater 
rules instead use a nutrient loading rate target approach, and should not encourage urban sprawl based on density restrictions. 
 
Wastewater treatment plant expansions would not face any additional difficulty as a result of the Critical Water Supply Watershed 
designation.  Wastewater plants were required to face additional nutrient restrictions under the 1997 Clean Water Responsibility Act, SL 
1997-458.  These rules resulted from the choice by certain dischargers of an alternative compliance option under that legislation, which has 
provided additional time for compliance. 
 
The Critical Water Supply designation does not impart any authority to the Director to change the rules without a public hearing process. 
 


62 3 b .0262 


3, 7, 15, 25, 30, 
31.4, 31.12. 


221, 223, 225, 
228, 229, 232, 
234, 236, 237 


Adaptive Management Approach Too Ambitious 
• DENR’s idea of adaptive management is to implement, monitor at least five years, and reduce restrictions if water quality has improved. 


The reverse would be more progressive - incremental addition of restrictions if experience determines that measures are insufficient. 
• The issue is not whether to do more, but what to do that will assure reasonable progress toward protecting the lake’s intended uses 


without causing economic hardship.  The wholesale changes proposed, requiring billions of investment, are out of proportion to the 
problem.  Before requiring these rules, the state should evaluate all possible strategies and solutions.  There may be more effective, 
affordable, better-targeted techniques.  A more conservative strategy is needed.  To determine what is reasonable, questions the 
Commission should address include: when is the lake acceptably drinkable and swimmable; what cost is acceptable; is it possible for a 
lake of this configuration in this location to ever be in compliance; what conditions would precipitate recovery; could less costly, less 
controversial measures do the job? Adaptive management has an important role and should be used to make corrections over time. 


• The rules should include protective language to safeguard against additional requirements until current capital compliance 
improvements are paid for. (15)  


      


Reply: 
While the lake may not be in crisis now, the Commission must take action on its demonstrated water quality impairment and ongoing 
violations of water quality standards, especially given the strong likelihood that it will continue to worsen over time lacking additional 
management action.  Modeling has identified the major nutrient sources in the watershed, which include developed areas.  It is clear that we 
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cannot expect to recover the lake without addressing existing developed lands; lesser measures than those proposed will only further delay 
the lake’s recovery.  Thus, responsible adaptive management in this case involves addressing the identified sources while providing 
maximum flexibility to achieve reductions in the most cost-effective manner, and assessing progress at intervals to determine the need to 
adjust course.  The rules are structured accordingly. 
 
We believe it would be inappropriate to link rule requirements to the progress in capital cost recovery, but several factors favor the interest 
behind the second comment: the comprehensive nature of this set of rules; the lengthy timeframes for implementation of the Existing 
Development rule; and the need to provide ample time for lake recovery and assessment of that following implementation.  Beyond that, any 
new requirements would be taken through a collaborative decision-making and rulemaking process with ample opportunity for discussion. 
 


63  3 b .0262 
7, 12. 14,  


23, 107, 308, 
311 


Support Adaptive Management Approach 
• We strongly recommend that adaptive management be retained and that DWQ comply with EPA guidance on the concept.  Adaptive 


management is a process by which uncertainties in modeling or in non-point source efficiency rates can be addressed over the life of the 
TMDL.  Some local governments have misinterpreted adaptive management as putting off real implementation of the TMDL while the 
state conducts another round of studies to confirm that Jordan Lake is in jeopardy.  EPA will not endorse this approach.  


• We applaud the inclusion of adaptive management.  However, it is not clear how the 5-year period in the rule will apply nor how it will 
integrate with current basin planning or its imminent shift to a 2-year cycle. (12) 


      


Reply: 
The Hearing Officers have retained the adaptive management provisions and we intend to carry them out.  Item (7) in the Goals Rule 
identifies the potential for adaptive management after no less than five years of implementation.  In stakeholder meetings, Division modeling 
staff have stated that five years is likely an insufficient time interval in which to expect meaningful changes in lake water quality and thus to 
justify remodeling, especially considering that some rules will not yet be fully implemented at that point, including the existing development 
rule, which will only begin implementation at roughly five years and which will require years beyond that to make significant progress.  A 
remodeling decision will be informed by implementation status and the lake’s progress based on lake use support data and trend analysis.   
 
The minimum 5-year period stated in Item (7) would be evaluated independent of the Basinwide planning process in both its current and 
evolving format.  We note that Basin Planning is not shifting to a 2 yr cycle; rather, use support is.  Basin Plans will be updated more 
frequently; however, this will not impact adaptive management as it relates to management strategies. 
 


64  3 b .0262 7, 30 


Data to Consider in Adaptive Management 
• In using adaptive management to adjust both the loading goals and the practices as necessary, local and federal government data must 


also be used as an integral part of any assessment, in addition to testing done by the Division of Water Quality.  
• The adaptive management plan would add new lake monitoring sites, but not in the Upper New Hope.   
• The adaptive management plan does not call for the watershed model to be revised, which was used to model sources of nutrients.  


Revising the reservoir model alone would not contribute the kind of information needed for adaptive management. 


      


Reply:  
The Division is working with researchers, local and federal governments, and other state agencies to coordinate and share data.  Quality 
assurance and quality control procedures are being adopted by a variety of monitoring groups that will allow for better use of all data 
collected.  The best example is the data being produced by the NPDES Discharge Monitoring Coalitions in the Neuse, Cape Fear, and 
Yadkin/Pee Dee River Basins (http://h2o.enr.state.nc.us/esb/coalitions.html).   
 
The field study plan on which the comment about insufficient stations was based was drafted for stakeholder discussion purposes.  DWQ will 
consider this comment with any further adaptive management planning. 
 
The language in Item (7) calls for use of, at minimum, not only reservoir modeling but lake use support assessment and evaluation of trends 
in nutrient inputs or lake response.  Considering this comment, the Hearing Officers have added language identifying the potential use of 
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watershed modeling and other analytical tools.   
 


65  3 c .0262 12 


Scope of Strategy Insufficient – Needs to Address Atmospheric Deposition 
The strategy goal of reducing loads to Jordan Lake from “all point and nonpoint sources of these nutrients located within its watershed” is not 
met since the rules fail to address atmospheric deposition, which various publications identify as the largest single source of nitrogen to 
nitrogen-impaired waters.  Better automobile technology exists to address this source than is being required. 


      Reply: Please see our reply to similar comments #10 on this topic. 
 


66  3 c .0262 12 


Scope of Strategy Insufficient – Needs to Address Forestry 
The proposed method of allocating load reductions is inequitable and inconsistent with the strategy goal of reducing loads to the lake from 
“all point and nonpoint sources of these nutrients located within its watershed”.  The current draft requires percentage reductions from all 
lands including forest such that largely forested counties will have difficulty finding sufficient reductions from existing development.  To 
achieve equity across sources, load reductions must be based on developed land.  The load from forestry should have been separated out as 
background in the TMDL and the other sources’ load targets left unchanged.  In the TMDL, point sources have an unfettered percent 
requirement, but nonpoint sources – development and agriculture – have to reduce much greater percentages to make up for the free pass 
being given forestry.  The rules do not establish reduction requirements for forestry.  Forestry exerts a significant load on all segments of the 
lake.  If forestry is not regulated, then it should be allocated to background and not reassigned to other nonpoint sources. 


      


Reply:   
These comments led us to an incorrect reference in Item (3) of the Goals rule, which we have revised.  A sentence in that section now states 
that the reduction goals are to be met by all sources addressed in the rules (referencing Item (5)) as opposed to just local governments as 
previously inferred (referencing Item (6)).   
 
The following comments address related misunderstandings.  Nowhere do the rules propose that local governments will be responsible for 
obtaining reductions from forest land.  The existing development rule applies only to developed lands.  The reduction needed from forest land 
will not be redistributed among local governments.   
 
In considering potential reductions from forestry, it is important to distinguish forests from forestry.  The vast majority of forest in the 
watershed at any point is simply growing trees, is not actively managed, and exports nutrients at the lowest rates possible.  Thus, the forest 
load, while sizable in total due to the large acreage of forest in the watershed, is practically irreducible.  Nevertheless, loading reductions 
from forest harvesting activities may be possible.  Thus, the forestry community is not given a free pass; we propose new restrictions for tree 
harvesting in riparian buffers within the buffer rule.   
 


67 3 c .0262 12 
Future Municipalities Should Not be Excluded 
By listing the subject municipalities, the rule limits itself from applying to future municipalities.  It should be amended to include 
municipalities incorporated in the future and land in the watershed annexed by municipalities in the future. 


     
Reply:   
We have revised the text of Item (6)(a) so as to capture the cases identified in the comment. 
 


68 3 d .0262 102 Goals set for Upper New Hope may not be obtainable, especially due to increased land use for equine.  


     


Reply:   
We agree that the Upper New Hope goals may prove challenging to meet for agriculture and existing development.  Regarding agriculture, if 
the goal is not met after a period of implementation, that rule provides for a practicability evaluation and recommendations to the 
Commission. 
 


69 3 d .0262 201 Lower New Hope Goals Not Stringent Enough 
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The rule shows baseline target reductions of 6,836 lb N/yr and 498 lb P/yr in the Lower New Hope Arm, but in the Fiscal Analysis, the 
reduction requirement is 0%.  Why the difference?  The Lower New Hope is certainly impaired and is shallow and has long retention times – 
should we not treat this problem?   


     


Reply:   
The mass loads cited in the comment are the estimated baseline loads to which the Lower New Hope Arm is being held under its ‘no 
increase’ goals rather than reduction requirements.  The retention times in the Lower New Hope reflect the physical nature of its watershed 
and configuration and would not be considered for management alterations.   
 


70 3 e .0262 102 BMPs put in after January 1, 1997 should be credited as reductions.  


     


Reply:   
BMPs installed before or during the baseline period contributed to the conditions from which reduction needs have been established.  While 
those BMPs were beneficial, crediting them toward the reduction needs would be inappropriate. 
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     (4) NUTRIENT MANAGEMENT - .0263 


81 4 a .0263 4, 7, 102, 230, 
308 


Broaden Applicability and Increase Stringency of Rule 
• Don’t exempt property owners who apply nutrients to their own property from requirements, especially if they exceed 10 acres of 


application area.   
• All hired applicators should be subject regardless of property size they apply to; remove the ten-acre threshold. 
• Require submittal of written nutrient management plans to DWQ, even if there aren’t resources to check up or enforce against plan 


violations.  This will provide the information base for DWQ and the EMC to evaluate the need for future oversight, or to provide for 
better land application as part of adaptive management. (308) 


• Help local governments educate homeowners on proper fertilization methods and soil testing before applying nutrients.  The 
NCDA&CS Agronomic Division provides free soil testing for homeowners.  


      


Reply:   
The Hearing Officers did not subject homeowners to this rule given the untenable resource demands that would create for the Division.  
However, the Existing Development stormwater rule requires local governments to educate homeowners on fertilizer use.  The Hearing 
Officers also determined that the hired applicator threshold should be dropped from ten acres to five acres.  We are sympathetic to the 
request to assist local governments in implementing those homeowner education requirements and intend to do so. 
 


82 4 a .0263 11, 308 


Require Certification of Applicators  
• Training or completing and implementing a nutrient management plan is insufficient to modify over-application behavior.  A statewide 


licensing and certification program is needed so that a person hiring an applicator can readily check that the applicator has been properly 
trained.  The rule needs to require residential, commercial, or industrial landowners who apply nutrients to their own property and to 
take training, receive certification, and implement management plans.   


• All operators of spray, drip irrigation, and surface discharge wastewater systems, including single family systems, should be required to 
be certified, either through DWQ or DEH, to ensure among other things that waste is not applied when soils are saturated. 


       


Reply:  
We agree that more comprehensive requirements such as requiring training and plans, as well as continuing education, and subjecting 
residential and commercial landowners could yield meaningful nutrient improvements.  In drafting the rule, we evaluated these options but 
determined that the Division does not have the staffing resources to implement most of them.  The Hearing Officers considered options for 
strengthening the rule in keeping with these comments without placing significant new resource demands on the Division.  Their resulting 
changes include: adding commercial lands to those subject where ownership in the watershed exceeds 5 acres; and lowering the acreage 
threshold on lands treated by a hired applicator from 10 to 5 acres.  We believe the latter change should capture the great majority of lands 
fertilized by hired applicators while not subjecting the small fraction of acres fertilized by casual hired help.  We believe the recommendation 
to establish a statewide certification and training program has merit, however it is outside the scope of this rulemaking. 
 
Operators of land application systems are required obtain and abide by permits that address water quality and health-related aspects of their 
systems, including the soil saturation issue raised by this comment.  See next comment. 
 


83  4 a .0263 3, 7, 11, 31.11, 
210, 301, 308  


Subject or Don’t Subject Biosolids Applicators 
• The nutrient management rule should cover all municipal biosolids application.   Farmer applicators are clearly covered now, but it is 


unclear whether biosolids-applied lands that are not farms are subject.  Biosolids are subject to other rules that were not developed with 
the goal of watershed nutrient management.  Industrial waste disposal also needs to be evaluated for nutrient load within the watershed. 


• Biosolids are addressed in the new 15A NCAC 2T regulations.  If there are shortcomings with biosolids management, they should be 
addressed in those rules, not in the Jordan Rules.  


• Beneficial reuse of wastewater residuals should not be negatively impacted beyond the existing requirements for biosolids and compost 
application in the 2T rules. 
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• Training alone is insufficient for municipal wastewater sludge application; the rule should require NM plans for this activity.  


      


Reply: 
The Division’s recently adopted 15A NCAC 02T rules regulate application of wastewater residuals regardless of how the receiving land use 
is characterized.  The rules were amended in 2007, one result of which was to strengthen nutrient criteria used to set nitrogen application 
rates.  With the ensuing 5-year permit revision cycle, all such permits under these rules statewide will be held to a realistic yield expectation 
(RYE)-based nitrogen application rate.  This is the same crop needs-based rate approach to which animal waste application is held.  The 
Division of Waste Management permits septage application under rules 15A NCAC 13B .0815-.0829.  Application rates are nitrogen-based 
and well within RYE-based limitations for the crops and soils in the watershed. 
 
The Hearing Officers determined that it would be valuable to take the additional step of requiring applicators of wastewater residuals and 
septage to not only meet nitrogen rate standards, but also those for phosphorus.  They added provisions to the rule to address this. 
 


84 4 a .0263 4 
Unrealistic Homeowner Requirement 
• Requiring homeowners to bear the responsibility for verifying that nutrient applicators they hire have met the requirements of Section  


.0263 (5)(a) is cumbersome and unrealistic. 


      
Reply:   
We agree with this point.  The Hearing Officers have added an exception for homeowners to the requirements on those who hire applicators.
 


85 4 b .0263 4, 210 
Implementation Timeframes 
• The nutrient management-training time frame should be shortened from five years to at least three years.  (4) 
• Consider phasing in the training for the different categories of applicators. This would spread and ease the trainers’ workload.  (210) 


      


Reply: 
We agree with this recommendation.  The Hearing Officers have shortened the rule compliance timeframe to 3 years, the shortest feasible 
timeframe that would still allow the Cooperative Extension Service sufficient time to structure and carry out training. 
 


86 4 c .0263 105, 210 


Potential Unintended Consequences 
• Because farmers mostly under-apply nutrients in this watershed, requiring the education afforded by the rule may well cause them to 


increase the amount of fertilizer they apply.  To avoid unintended consequences, a more detailed study of this, including Neuse and Tar 
outcomes, should be conducted before imposing this requirement on agriculture. 


     


Reply: 
We understand the real potential concern raised here.  It is difficult to predict the outcome, given too that many under-apply based on 
economic considerations that this rule would not affect.  Staff with the Cooperative Extension Service believe that the net educational 
opportunity afforded on all aspects of farm stewardship favors proceeding with the rule. 
 


87 4  .0263 7 
Please provide a definition for “nutrient management consultants" (3)(e). 


      


Reply: 
The Hearing Officers have restructured the rule to center around the application of fertilizer to types of lands instead of around persons who 
apply to those types of lands.  In the process, they have eliminated requirements on consultants, whom as third parties they decided were not 
essential to subject to this rule. 
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     (5) AGRICULTURE - .0264 


91 5 a .0264 105, 210 


Additional Funding Needed 
Proposed local committees that are expected to carry out farmer sign-ups, strategy development, accounting and reporting were largely 
supported in the Neuse and Tar-Pamlico by new staff that required new funding support, the sources of which have become less available 
since then.  Also, assuming there will be adequate money for assisting farmers with cost-sharing of 75% of the cost of BMPs is unrealistic.  
The strategy should include a call for greater funding for both BMP implementation and technical assistance through the Agriculture Cost 
Share Program, EPA 319 programs, and other potential funding sources.   


      


Reply: 
The Hearing Officers agree with these concerns and recognize the resource burden that the rule will place on the agricultural infrastructure 
and, as with the Neuse and Tar-Pamlico, intend to seek funding to support new technical staff for the affected areas. As to whether it is 
realistic to assume all farmers will obtain cost share, given that the first six years of implementation are essentially voluntary in nature, we 
believe it is reasonable to assume at least for this period that farmers will  implement if they can obtain cost share.  In addition, under the 
current accounting process we do not have the ability to quantify non-cost-share implementation.. 
 


92 5 b .0264 


 3, 15, 18, 26, 
27, 31.3, 50, 52, 
53, 56, 57, 58, 
60, 61, 62, 64, 
65, 68, 105, 


201, 210, 202 


Equity - Agriculture Is Overburdened or Underburdened 
• Other land uses have not demonstrated the same level of commitment and responsibility to natural resource stewardship as that of the 


agricultural sector.  Commercial and residential development has consumed vast areas of former farmland and forestland with little, if 
any, BMPs installed to control stormwater.  The rule presents an undue burden on agriculture.  


• Since agriculture contributes the majority of nutrients to the lake, it should be burdened more.  To be fair, reasonable, or equitable, local 
governments shouldn’t be asked to pay so much. 


• Agriculture is eligible for cost sharing from the NC agriculture Cost Share Program, and only has to pay $2.5 million over a five year 
period.  This is not fair and balanced. (201) 


     


Reply: 
It is fair to say that farmers began implementing water quality-oriented practices in significant numbers with the advent of state and federal 
cost share and technical support programs geared to those objectives in the late 1980’s and early 1990’s, while stormwater quality controls 
for development have largely not been implemented in much of this watershed to date with the exception of Water Supply Watersheds where 
high density development cannot be avoided.  However, we also note that agricultural implementation has relied in good part on the 
availability of that cost share, which is not available for new or existing development.  In any case, while greater stormwater treatment prior 
to the baseline period would likely have lessened the reduction need quantified in this strategy, the rules include requirements for both new 
and existing development to meet the strategy goals, which is far more costly for existing development than it is for agriculture. 
 
Regarding relative contributions, the watershed model developed for the TMDL estimates agriculture’s total nitrogen contribution as less 
than, comparable to, or greater than those of point sources or developed lands, depending on the subwatershed.  Considered on a per-acre 
basis, agricultural land may export more or less nitrogen than developed land, depending on the type of each.  To a significant extent, the 
relative contributions of a given land use type are inherent to it.  Thus, we believe that holding all land uses to a single export rate is not 
feasible.  We believe the most equitable approach is to require the same proportional reduction from each source type.  We also recognize 
that cost is an important factor, and have attempted to establish compliance timeframes that provide for manageable cost rate burdens. 
 


93 5 b .0264  3, 31.3, 201 


Rule Is Too Lenient 
The agricultural rule needs more teeth.  They have eight years before implementation is required, and no consequences for non-compliance, 
while other rules, such as new development, have a 30 month compliance timeline.  Agriculture only has to implement a standard BMP once, 
then gets a bye whether it is effective or not.  This is unlike the wastewater rule, which gives the Director the ability to establish more 
stringent limits if it is found that the initial ones are ineffective. 
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Reply: 
The compliance timeframes cited apply to very different levels of implementation.  The eight years given agriculture is the maximum time 
within which agriculture is to achieve the full strategy reduction goals from its lands, while the 30 months for new development is simply the 
timeframe by which local governments are to begin requiring subsequent development projects to treat their stormwater.  Agricultural BMPs 
face the same compliance expectations as new development BMPs.  The Director’s ability to establish more stringent limits on wastewater 
discharges is tied to a finding of localized water quality degradation.  This local “hot spot” provision, while unlikely to be used in our 
experience, is considered a reasonable precaution given the nature of point sources, which involve substantial and continuous nutrient inputs 
in discrete locations. 
 


94  5 b .0262 12 


Crediting Pre-Baseline Reductions Undermines Strategy 
The wide latitude as to when BMP implementation occurred/occurs for determining farmer compliance, including before or during the 
baseline period, differs from the Existing Development rule, lessens the probability that agriculture will achieve any reductions, and 
undermines the nonpoint source strategy as a whole.  In addition, farmers can generate trading credits with any BMPs other than the listed 
standard BMPs, so credit can be unrelated to reductions after the baseline or to the goals, further undermining the strategy. 


      


Reply: 
While we proposed crediting good stewardship practices regardless of timeframe for purposes of individual compliance, we also required 
aggregate compliance by the agricultural community based on meeting the reduction goals relative to the baseline.  This model, which was 
used successfully in Neuse and Tar-Pamlico, relied on the belief that sufficient improvement needs remain in the watershed beyond the level 
of standard BMPs to meet the goals. Nevertheless, we agree with the potential for the problem raised in these comments from the standpoints 
of both individual compliance and generation of trading credit, particularly regarding the Upper New Hope subwatershed.  Thus, the 
Hearing Officers agreed to remove the Standard BMP option entirely, and to base trading credit on actions beyond aggregate compliance 
with the goals. 
 


95 5  b .0264 101, 102, 105, 
210 


Give Credit for Pre-Baseline Reductions 
• Give credit for practices installed since 1997 by crop and animal operations, including buffers and no-till. 
• The rules give little consideration to the benefits of agricultural practices installed in the watershed over the last 20 years through the 


Agriculture Cost Share Program and federal assistance programs, or the many BMPs installed without any financial assistance. 


     


Reply: 
To achieve the overall reduction goals relative to the baseline period, one principle we followed in designing the strategy was to require each 
source type to achieve those reductions relative to its loading during the baseline.  We did not see alternatives that would involve judging the 
relative value of varying levels of historical source management across and within source types as tenable.  We saw the most equitable 
approach to be holding all sources to the same relative improvement compared to the lake’s baseline.  In doing so, improvements made 
during the 1997 – 2001 baseline period contributed to the reduction need determined by the reservoir model, while only improvements made 
following the baseline period - 2002 and later – would produce reductions creditable toward that need.  All of the rules reflect these 
accounting concepts. 
 


96 5  c .0264 21, 102, 105, 
210 


Upper New Hope Target May Be Unachievable 
The agricultural community is concerned that their reduction targets may not be achievable in the Upper New Hope subwatershed: there is 
little agriculture to begin with; most operations used field borders and nutrient management for years prior to the baseline; steeper topography 
near streams means buffers largely exist already; and operators have reduced fertilizer use due to cost increases.  A special study is needed 
first to determine how many farms are actually left in the subwatershed. 


     


Reply: 
Agricultural interests shared this concern in stakeholder meetings held in 2006.  We addressed this concern in the rule by providing the 
Watershed Oversight Committee the ability to evaluate the feasibility of achieving the goals in a given subwatershed and presenting its 
findings to the Commission at the end of the ‘voluntary’ implementation period at six years.  The Hearing Officers felt this was a reasonable 
approach.  We agree that a characterization of agriculture in the subwatershed is needed, and expect initial accounting to accomplish this. 
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97 5  c .0264 210 Give More Compliance Time 
The implementation schedule for agriculture should be extended at least two years due to the hardships created by the current drought. 


     


Reply: 
We appreciate the hardships faced by the agriculture community as a result of drought and other environmental extremes and uncertainties.  
The timeframes required for the Hearing Officers to review and evaluate the comments on this involved set of rules has resulted in a year’s 
delay in effective date of these rules (2009) from the previously targeted date (2008).  The Hearing Officers have also agreed to extend the 
implementation schedule by one year, in part to provide sufficient time to develop new accounting tools.  These actions combined effectively 
provide the agricultural community two additional years beyond that expected during the public comment period. 
 


98 5 d .0264 213 


Equine Operations Merit Special Consideration 
• Many equine operations that would be affected by the rules are not considered agriculture by the Department of Revenue or IRS, such as 


recreational operations, and there is currently no cost share or financial assistance available for these operations.  
• Due to the projected increase in horse populations in the watershed, the Watershed Oversight Committee should include a pasture-based 


livestock representative with specific background in the equine industry.  We would also like to encourage development of other equine 
BMPs that are simple and cost effective to implement for all equine operations, including those under the threshold. 


     


Reply: 
We appreciate the non-conforming nature of some equine operations.  Officially, the General Assembly modified the definition of agriculture 
in 2005 to include equine operations of any kind.  Our understanding from the Division of Soil and Water Conservation is that many livestock 
practices cost-shared by the NC Agricultural Cost Share Program apply to horses, that equine operations are eligible for and do utilize such 
cost share.  We are prepared to work through more specific issues with equine stakeholders during implementation.  
 
We appreciate the commenter’s interest in seeking workable solutions for the range of equine operations and in seeing all operations make 
responsible contributions.  Given the growing presence of equine operations in the watershed, the Hearing Officers agreed to add an equine 
representative as requested here.  We believe this will help in expanding or improving the set of practices available to horse operations. 
 


99 5 d .0264  4, 101, 213 


Raise or Lower the Livestock Thresholds 
• Livestock thresholds should be raised to .0200 levels - 75 horses, 100 cattle, 250 swine, 1,000 sheep and 30,000 poultry with a liquid 


waste system. 
• The 5-equine threshold is too low in comparison to other species, and should be raised to at least 11.  The NC Horse Council was not 


part of the stakeholder decision process, which is not based on science.  The Tar-Pamlico threshold was 20 horses. (213) 
• Livestock thresholds need to be lowered, or they will allow too many small farms to operate without necessary nutrient practices. (4) 


     


Reply: 
The objectives of this strategy are very different from those of the state’s confined livestock regulations or “.0200” rules.  The .0200 rules are 
non-discharge rules for intensive, feedlot livestock operations for general water quality protection purposes, and require setbacks from 
waterbodies.  The Jordan agriculture rule, on the other hand, is designed to restore nutrient-related water quality degraded by the 
cumulative inputs of agriculture, including pasture-based animal operations that ‘discharge’ via runoff and where open livestock access to 
streams is not prohibited.  Based on Census of Agriculture data, the .0200 threshold for cattle, which produce the great majority of livestock 
waste nitrogen in the watershed, would capture less than half, about 44%, of the cattle in the watershed, clearly inadequate for the purposes 
of this rule.  The horse threshold is based on what little science is available on this under-characterized sector of livestock, and it was also 
independently suggested by local agricultural agency staff who participated in stakeholder meetings held during 2006.  According to the 
available data, the statewide 1996 NC Equine Survey, the equine threshold of 11 head recommended in the comment would capture only 
about 19% of horses.  While the Jordan watershed could differ from statewide conditions, best available information supports the threshold 
proposed in the rule. 
 
The Hearing Officers reviewed watershed livestock numbers and waste nitrogen production, and adjusted the swine thresholds to 20 or down 
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from 150 to 20 for swine not kept in a feedlot.  The proposed thresholds capture the great majority of livestock nitrogen in the watershed.  In 
addition, the Hearing Officers added a clause to the rule ensuring that the Division may require a sub-threshold operation to comply with the 
rule if it causes or may cause water quality problems. 
 


100 5 d .0264 105, 210 


Add Tree-Harvesting Exemption 
Under (4) APPLICABILITY, please include the allowance for tree harvesting within the riparian buffer that was developed and incorporated 
into the definition of agriculture in the Tar-Pamlico agriculture rule.  The aim of this addition is to ensure that rule requirements do not 
present a disincentive for landowners to participate in conservation programs that encourage establishment of riparian buffers.   


     


Reply: 
We support the intent expressed in this comment and believe the language that was added to the Tar-Pamlico agriculture rule was not 
necessary to meeting this intent.  The agriculture rule provides no disincentive to establishing forested buffers.  Nor does the buffer rule, 
since it allows for continuation of existing, ongoing uses such as agriculture within the buffer.  The Tar-Pamlico language allowed for 
harvesting of trees grown under an agricultural incentive program or an approved farm plan the expressly called for returning the land to 
another agricultural pursuit, both of which would be allowed under the buffer rule as part of ongoing agricultural activity. 
 


101 5 e .0264 7, 105 


Improvements Needed to Standard BMPs 
• Please provide a definition for “sufficient level of farm stewardship” in Section (7), as it establishes a standard for compliance. (7) 
• Under (7) STANDARD BEST MANAGEMENT PRACTICES (b), we request that the Soil and Water Conservation Commission be 


listed in place of the Watershed Oversight Committee, as the Commission has the statutory authority to approve BMPs.  For the same 
reason, under (8) WATERSHED OVERSIGHT COMMITTEE (b) ROLE (vi), replace approve with recommend standard BMPs. (105) 


      


Reply: 
The Hearing Officers agreed to completely remove the Standard BMPs section from the rule, along with attendant references to it elsewhere 
in the rule.  The provision was not utilized in the Tar-Pamlico Basin, presents challenges in the Jordan subwatersheds in terms of defining 
acceptable levels of stewardship relative to the different goal percentages, and could potentially yield difficulties in reaching the goal in the 
Upper New Hope subwatershed. 
 


102 5 e .0264 101 Accounting - Give Credit for Ponds 
Structural practices such as ponds should be counted as nutrient practices given their sediment and nutrient trapping capacity.   


     


Reply: 
Ponds were not recognized for reduction credit under the Neuse and Tar agriculture rules primarily for lack of a cost-shared, water quality-
oriented pond practice. Challenges in establishing and implementing a pond practice include quantifying the benefits and the engineering 
workload.  The Technical Review Committee of the Soil and Water Conservation Commission has discussed the potential for establishing 
such a practice.  If producers in the Jordan watershed see ponds as a useful practice, we would support development of acceptable design 
criteria and associated nutrient crediting.  
 


103 5  e .0264 210 
Accounting Issue – Acres Leaving Agriculture 
There needs to be a mechanism to adjust acreage taken out of agriculture from baseline acres.  Experience in the Neuse and Tar-Pamlico 
shows this. 


     


Reply: 
The comment appears to recognize the need to adjust agriculture’s reduction requirements downward for lands that remain under 
agricultural control over time compared to the baseline.  We agree with this need to ensure an accurate representation of the contributions 
that agriculture can make and accurate accounting that avoids potential double-counting of reductions as land is converted to developed 
uses.  The Hearing Officers agreed that this should be addressed during the development of the accounting method. 
 


104 5 e .0264 105, 210 Accounting Issue – Annual Changes vs. Average Baseline 
Agricultural accounting in the Neuse compares annual changes to an average baseline, which has caused issues in the upper Neuse.  
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Agriculture is dynamic and does not operate on a calendar year basis.  Cropland rotations play a key role.  If an average baseline is used for 
Jordan, we recommend reporting the average agricultural activity from 2002 to date or using 1997 as a steady, baseline year. 


     Reply: 
We agree with the need to address this issue and expect the Watershed Oversight Committee to do so in developing the accounting process. 
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     (6) NEW DEVELOPMENT - .0265 


111 6 a .0265  


 7, 18, 26, 27, 
50, 200, 202, 


204, 209, 212, 
216, 218, 219, 
221, 223, 225, 
228, 229, 232, 
234, 236, 237 


Negative Economic and Environmental Impacts 
• New development requirements will have a negative impact on the region’s economy.  Developers will incur significant costs, the 


requirements include limits on density and increased BMP installation, and they will drive up the cost of homes and property, increase 
sprawl and place the region at a significant economic disadvantage.  Low density contributes to water pollution, perpetuates the cycle of 
sprawl and fragments wildlife habitats.  Higher density development offers the best solution to managing growth and protecting water by 
minimizing impervious surface area, conserving scarce resources, and leaving more land for open space. 


• Most counties would be forced to rezone remaining land to large, multi-acre lot sizes. (202) 


      


Reply: 
While this rule, like any, imposes new requirements, there is significant overlap between these requirements and those of Phase II and Water 
Supply stormwater programs, such that additional costs of this rule beyond the other two will likely be modest overall, especially for single-
family residential development, and very unlikely to cause the scale of economic impacts projected in these comments.  Our estimate of new 
costs, as provided in the fiscal analysis completed as part of this rulemaking, is an initial annual cost to developers in the range of 
$450,000/yr, distributed across all new development in the watershed.  We would expect Phase II requirements to result in greater costs 
overall, and the combined impact of the two programs to be unlikely to approach the scale projected in these comments.  Previous nutrient 
strategies have resulted in no such impacts.  We found cost estimates provided in other comments to be inaccurate, as detailed in various 
replies below. 
 
The comment that the rule requires density limits is inaccurate; it does not require any density controls.  The related statement that counties 
will be forced to rezone to multi-acre lots has no factual basis.  Using the Piedmont version of the Tar-Pamlico export accounting method, 
which is used for compliance with the Tar-Pamlico stormwater rule and is applicable to this watershed, in the 80% of the Jordan watershed 
occupied by the Haw subwatershed, only residential lot sizes of 0.4 acres or smaller would produce sufficient nitrogen loading to require any 
action under this rule, by exceeding the loading rate target of 3.8 lb N/ac-yr.  This lot size is below most if not all county residential lot sizes, 
meaning that this rule will have little to no impact on residential development in counties in the Haw subwatershed.   
 
The following analysis further addresses the more general concerns raised over economic impacts.  The loading rate requirement in the Haw 
compares closely to the 24% impervious threshold above which a BMP is required under Phase II stormwater requirements.  Residential 
development would need lot sizes smaller than approximately 0.1 acre to incur any additional requirement beyond Phase II requirements 
under this rule, which it could satisfy by paying a fee to offset its additional loading or by installing a second onsite BMP.  This means that in 
the Haw, only high density urban residential development would face any requirement beyond what Phase II requires, and those 
requirements could be met by paying for offsite reductions.  The Upper New Hope subwatershed has the most stringent nitrogen loading rate 
target in this rule, 2.2 lb N/ac-yr.  Residential development with lot sizes smaller than approximately 2.5 acres would exceed this loading 
rate.  Such development with lot sizes from 2.5 acres down to approximately 0.33 acres would not exceed the residential offsite threshold of 
4.0 lb N/ac-yr and thus could pay an offset fee for its loading above 2.2 lb N/ac-yr, provided offsite reduction options are available.  Such 
developments would not need to install a single BMP onsite.  In sum for the Upper New Hope, all county residential development and a 
significant portion of municipal could potentially meet rule requirements without onsite BMPs.  Whether offsite options are available or not, 
it is highly improbable that any county in the Jordan watershed will find it reasonable to downzone to multi-acre lots or at all, and we find 
the projected economic impacts to be groundless or based on inaccurate information. 
 


112 6 a .0265 
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Costs in Guilford, Alamance Alone Many Times the DWQ Fiscal Estimate for the Entire Watershed 
The true cost of the Jordan Lake Nutrient Strategy Rules to new development in Guilford and Alamance County alone, including commercial 
and residential development, buffer protection and lost opportunity costs, and in excess of NPDES Phase II requirements is approximately 
$22,522,358 per year.  This figure is more than the Division’s estimate for the entire Jordan watershed, by a factor on the order of 100, and 
does not account for the costs of impacts from sprawl that these rules will drive.   
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Reply:   
We have reviewed the set of calculations supporting these comments and appreciate the independent effort undertaken by the commenter.  
We found several key assumptions to be unsupported, leading to a gross overestimate of costs.  These include the following: a failure to 
calculate and deduct costs associated with compliance with Phase II stormwater requirements despite the claim that the estimates do so; an 
estimate of new development acres almost double that derived from NC Census growth rates; an assumed uniform residential lot size across 
the entire watershed – both cities and counties - of 0.16 acres, roughly seven times smaller than average lot sizes in counties and only a small 
fraction of residential development in cities based on data we obtained from local governments and land use data compiled for the Jordan 
watershed model; and the use of BMPs that are two to five times less cost-effective than other available and suitable choices.  More 
specifically, the commenter’s assumptions and our replies are as follows: 
• The commenter states that its cost estimates are those in excess of Phase II stormwater requirements, however the supporting 


calculations make no deductions for any costs resulting from Phase II.  This is a major factor. Based on housing density information we 
collected from local governments in the watershed, Phase II requirements now in place will result in the great majority of residential 
stormwater costs that this rule would otherwise impose (see our reply to the previous comment). 


• The commenter estimated a minimum 2,166 acres of new development per year in Alamance and Guilford Counties, based on one year 
of data from the City of Burlington only.  This compares to our estimate of approximately 2,500 acres per year for the entire Jordan 
watershed based on growth rates projected for watershed counties through 2020 by the NC Census.  The commenter’s assumption 
almost doubles his cost estimate.   


• An assumed density for all residential development of 0.16-acre lots.  Based on this assumption, the commenter determined that 2 BMPs 
were required on every development.  As we discuss above, data we obtained from local governments indicated far less dense 
development patterns overall, with the average density used by the commenter being so high as to comprise almost none of development 
in unincorporated areas and only a small percentage of municipal development.  According to data we obtained from local governments 
in developing the fiscal analysis, average density for residential development in Guilford County for 2005-2006, which was considered 
representative, was 1.0-acre lots.  As stated above, this would require no treatment under this rule, compared to the two BMPs 
estimated by the commenter.  Further, the land use data for the entire watershed compiled for the Jordan watershed model shows that 
residential development with lot sizes of 0.25 acres and less comprises only 8% of all residential development.  Development with a lot 
size of 0.16 acres or less would make up an even smaller fraction.  Based on the full available data, the scenario chosen by the 
commenter to represent the watershed does not, and instead greatly overestimates development intensity.  Just as important, where 
development of this density occurs, it is required to treat under Phase II, however the commenter deducted none of the Phase II costs in 
his estimate.  Altogether, the commenter’s lot size and treatment assumptions result in a gross overestimate of this rule’s costs. 


• Given the need for all development to treat stormwater based on a uniform .16-acre lot size, the calculations assumed the use of wet 
detention as the first BMP.  Wet detention is significantly less cost-effective than other BMPs.  By our calculations, it is approximately 
five times more expensive than constructed wetlands and twice as expensive as grass swales.  Since it is difficult to project the BMP 
types that will be chosen across all individual developments, our fiscal calculations weighted the suite of eligible practices toward the 
most cost-effective but factored in other BMPs given that other considerations also influence selection.  By comparison, we find the 
commenter’s approach of choosing one (unrepresentative) lot size for all development and one (poor cost-effectiveness) BMP type for 
all treatment needs to be narrow and poorly supported.  This assumption not only yielded unnecessary cost for the BMP, but also led to 
the determination that a second BMP was needed on every residential development, roughly doubling the initial overestimate.  Given 
the commenter’s development scenario, we found that a single constructed wetland was sufficient to lower the nitrogen export rate 
below the offsite threshold instead of two less cost-effective BMPs.  Thus, assuming treatment is needed, the commenter’s treatment 
assumptions resulted in an additional gross overestimate of costs for two reasons.  Finally, given the commenter’s scenario, Phase II 
would require a BMP, making it entirely possible that this rule would result in no additional cost for residential development if the 
scenario were representative.   


 


113 6 a .0265 
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Haw Residential Costs High, Not Reflected in Fiscal Note 
“A 28-acre single family detached subdivision in the Haw River arm containing quarter-acre lots would require an additional 11 acres of land 
(including the 50 foot buffers) to accommodate the BMP series necessary to meet the nitrogen loading limit.  Those 11 acres represent 44 lots 
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of lost opportunity.  Lost opportunity extends beyond land cost and includes jobs and income, sales and property tax base.  At least some of 
this loss should have been factored into the fiscal note.” 


     


Reply:   
We find the treatment claims in this comment to be grossly overstated.  We are unable to comment on the logic or calculation used as none 
was provided; however our own assessment of the development scenario given shows little to no reduction required.  The worst-case 
reduction need would be so small as to be avoidable with minor site design modifications, or could be met by offset payment or a single BMP 
of less than one acre.  We calculated the treatment needs for the scenario given using the Piedmont version of the Tar-Pamlico export 
accounting method, which is used for compliance with the Tar-Pamlico stormwater rule and is applicable to this watershed.  Without 
treatment, the development generated approximately 4.1 lb N/ ac-yr of nitrogen export, marginally over the 3.8 lb rule requirement.  With 
minimal design modifications, the developer could reduce export to 4.0 lb/ac-yr, the threshold at which he would have the option to pay an 
offset fee for the small 0.2 lb N reduction need, and would not be required to install any BMPs onsite.  As an onsite option without paying the 
offset, even the least efficient BMP, grass swales, would reduce loading to approximately 3.3 lb N, substantially exceeding the treatment need 
at minimal cost, since swales could also address site runoff conveyance needs.  In addition, the developer could potentially sell the excess 
reduction credit.   
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Economic Impact on the Affordable Housing Market 
• The rules will have a negative affect on the affordable housing market.  Based upon a home today for $150,000 in GSO with a 5% down 


payment, a 95% LTV 30 year fixed conventional loan, a $0.35 per thousand tax increase and a 25% HOA increase, there will be a 
$93.95 per month increase ($645,000 annually) or 8.0%.  This does not include as much as a 15% increase in water and sewer rates.  
With our current debt to income ratios already at a level above 40%, this increase could have eliminated as much as 10% of the buyers 
that have purchased from Centex Homes in the past two years. 


     


Reply: 
The comment estimates an affordable housing cost impact, but provides no supporting information for the two assumptions on which the cost 
difference hinges – an assumed tax rate increase and an assumed homeowner’s association rate increase – leaving us no basis for 
evaluation. 
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4, 201, 208, 
209, 212 


Opportunity Costs not included in DWQ Fiscal Analysis 
• The Fiscal analysis does not account for lost opportunity costs for new development, unlike it does for agriculture and timber harvesting. 


A1/4-acre lot may be $240,000, and a BMP may cover up to an acre.  Lost opportunity costs not only account for lost land sales, but also 
jobs and income and property tax. 


• Indirect Costs, which include lost tax revenue, gross receipts and other funds associated with land taken out of the private supply to 
install BMPs, and land development and building that does not occur because interested developers choose to locate elsewhere where 
requirements are less stringent and lower densities encourage more vehicle miles traveled. 


• Environmental costs associated with sprawling land use that is encouraged, particularly in less developed portions of the watershed, 
which include water quality impacts from riparian buffer and surface water alteration and removal and insufficient replacement, 
continued and expanded air quality impacts (e.g. atmospheric nitrogen) from increased vehicle miles traveled, reduction in land 
available for agriculture, forest, open space, and wildlife.  Fracturing the forests for low-intensity land uses is known to result in 
significant reduction in biological diversity of plants and animals. 


     


Reply: 
While the rulemaking process required calculation of direct, accounting costs and not opportunity costs, we estimated opportunity costs 
where they appeared to be important.   For new development, we captured much of the opportunity cost of sacrificing land to BMPs by 
including the cost of that land in the calculations. 
 
The other potential indirect and environmental costs described in these comments may have merit.  However, they are beyond the scope of 
North Carolina rulemaking requirements to quantify.  To the extent that they may occur, any stormwater regulation would incur them, and 
Phase II stormwater regulations would likely precipitate the great majority of any such costs. 
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Discrepancies in BMP Costs in DWQ Fiscal Analysis 
• “The NCDENR estimate of capital expenditures only allowed $1,314 dollars for each of the 646 additional BMPs built during the first 


five years ($848,000 total capital expenditures divided by 646). However, the Fiscal Note shows that the average per BMP capital cost 
based on a proportional estimate of the BMPs likely to be used (pages 42-43, Table 4.9 of the Fiscal report) is $44,953 per BMP. Total 
direct capital costs would appear to be 646 times this value, or over $29,000,000 for the first five years.  Possibly, the State capital cost 
estimate for the BMPs has been amortized over 30 years (this is unclear in the Fiscal Note), but even then, a $1,314 per BMP allotment 
over each five-year period will not come close to recovering the principle outlay of $44,913 per BMP within 30 years, let alone interest 
payments. Also, while amortization of capital costs postpones payment, it does not reduce the total costs incurred.  Amortization would 
cause costs to increase drastically for each five year period over the next 30 years, as continuing payments for old BMPs cumulatively 
accrue on top of new BMP construction.  DWQ must explain why the cost per BMP allotted for this rule is so far below the standard 
estimates in Table 4.9 of the Fiscal Note.” 


• In the Fiscal Analysis, urban BMPs efficiencies are lower than those assigned to comparable agricultural BMPs (filter strips, buffers, 
etc.)  The urban BMPs need to be revised upward.  (7) 


     


Reply: 
The first comment revealed a misstated value in the fiscal report and the recognition that the text did not fully explain the process used.  
Table 4.12 includes a column for cumulative number of BMPs and rows for each of the first 5 years after effective date.  In the “5-Year 
Total” row at the bottom, we incorrectly totaled the already-cumulative BMP numbers.  The correct value for this row would be the same as 
the fifth year’s value, 361 BMPs, instead of the 646 we reported.  Using the correct number results in a final average cost per BMP of 
approximately $2,350.  This differs from the weighted average cost of $44,953 shown in Table 4.9 because the larger figure is an 
intermediate value in the calculation that has not been further weighted by effectiveness.  BMP effectiveness is incorporated subsequently in 
Table 4.9, and projected proportions are applied to the load reduction need shown in Table 4.8 to arrive at numbers of each type of BMP.  
The final average cost value of $2,350 reflects that the vast majority of BMPs used are the most cost-effective options - grass swales and 
bioretention, which are near and below this value.  As it happens, we did not show the resulting numbers of BMPs of each type in these 
tables, but we did in the Existing Development calculations in Table 5.8.  The proportions are the same, so the distribution can be seen there.
 
Regarding the second comment, developed land converts a much greater fraction of rainfall to surface runoff than does agricultural land.  
This runoff passes through filtering practices more rapidly than the subsurface flows leaving agricultural land, and with poorer nutrient 
removal.  The efficiencies we used in the fiscal analysis for both stormwater and agricultural BMPs were established in close consultation 
with the experts in those fields based on research findings. Both types are used for compliance accounting in the Neuse and Tar-Pamlico 
strategies and are posted on those websites. 
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Cost Totals Inaccurately Reported in DWQ Fiscal Analysis 
• The new development costs are only for five years.  They need to account for accumulating costs in all subsequent years.  DWQ 


estimates that 646 additional BMPs would be required over the 2.5 years of actual implementation that would occur in the first 5 years 
after effective date.  The following 5-year period, and every 5 years thereafter, should then require twice that number, or 1,292 BMPs.  
None of this is accounted for in the total cost summary.  Costs will likely increase because the rules will likely be made more stringent 
after five years. 


• The State’s five-year estimate for operation and maintenance is too low.  It should be doubled for a five-year span in which the new 
regulation is continuously in effect.    Even then, the $72,000 a year would equate to only about two man-years allocated per year for all 
additional operations and maintenance. 


• Costs not in the fiscal analysis include monitoring and enforcement costs to developers and citizens. 


     
Reply: 
The first two comments reflect a misunderstanding of the rulemaking requirements for fiscal estimates.  The process required calculation of 
costs to affected parties for the first 5 years after effective date.  We provided this.  It does not require estimating five years of full 







# Sub-
ject Rule # Commenter 


# Comment / Reply 


 


D-45 / 80 
 


implementation costs.  For activities that continue indefinitely, such as new development, new costs occur indefinitely and there is no way to 
report a total cost.  For these activities, annual costs are meaningful and were provided.  We have no intent to make the rules more stringent 
after five years.  Regarding the second comment, our O&M costs use formulas developed by stormwater experts at North Carolina State 
University and are sound estimates.   
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Trading Credit Inconsistent in DWQ Fiscal Analysis  
The Fiscal Analysis states that credits generated by new development from over-treating phosphorus could not be used to cover nitrogen 
reduction needs.  However, for existing development, it asserts that local governments could trade excess phosphorus reduction credits to 
meet nitrogen reduction needs, contradicting the methods used for calculating costs for new development.  That credit value is used towards 
reducing the estimated costs for existing development retrofits.  By their calculation, this comes to $5.4 million per year.” 


     


Reply: 
The fiscal note does not suggest that reduction credit for one nutrient could be used to reduce the cost of meeting reduction needs for the 
other nutrient.  The cost reduction using phosphorus credit in the existing development rule is based on the assumption of finding another 
source that seeks phosphorus reduction credit.  Nevertheless, the commenter raises a valid objection to an inconsistency in the fiscal note.  
After developing the calculations for several rules, it became apparent that of the two nutrients, phosphorus would seldom if ever be in short 
supply for any source, so we stopped calculating cost reductions from trading phosphorus credit.  We did not return to the existing 
development rule, the one rule where we had included this trading cost reduction, which totaled approximately $10.8 million, and remove it.  
While this is a large sum, it amounts to less than 2% of the total projected cost for existing development. 
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Local Staff Needs Underestimated in DWQ Fiscal Analysis 
• The fiscal analysis assumes that since all municipalities in the watershed are subject to Phase II requirements or implement WSW 


programs, they will not incur significant additional costs to implement this rule.  The Phase II and WSW stormwater programs do not 
have nutrient reduction requirements.  Local governments will need new programs and resources to address the nutrient reduction 
requirements, including for monitoring and enforcement activities.  Durham expects at least twice the number of BMPs with this rule, 
requiring twice the application review and compliance time, and significant staff time for buffer rule implementation. 


• The Fiscal Analysis also assumes no significant new costs to counties based on most development falling within planning jurisdictions 
of cities.  Durham does not have an ETJ, and a lot of growth is occurring in Chatham County outside any ETJ. (12) 


• The pay rate of $36/hour used to quantify the cost of local governments contracting assistance in preparing ordinances is absurdly low.  
Attorneys and consultants qualified to assist in this arena bill upwards of $200/hr. (4, 12)  


     


Reply:  
We appreciate these comments.  Actually, our fiscal analysis lumped local administration of new development stormwater programs together 
with buffer implementation, given their interrelated natures, and placed the costs in the buffer rule chapter.  Based in part on experience in 
the Neuse and Tar-Pamlico Basins, we reasoned that only five small but growing municipalities would require new staff, and estimated those 
costs to total $375,000/yr.  For counties, the assumption of little development falling within ETJ’s was one of two that we felt supported the 
assumption of no significant new costs to counties.  The other was that all counties contain Water Supply Watersheds and implement 
stormwater and buffer programs for those purposes.  In addition, Chatham County has undertaken a more stringent and involved buffer 
program than required by these rules.   
 
However, given these comments and the fact that we were unable to survey all local governments on this issue during fiscal note 
development, we have increased our estimate of the number of positions as detailed in the Fiscal Revisions (Appendix E) of this report.  We 
believe the last comment is fair, and we have also revised our estimate of local government costs for regulatory development assuming a pay 
rate of $100/hr. 
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Lack of Statutory Authority 
• The Environmental Management Commission lacks the statutory authority for the new development rule.  G.S. 143-214.7 authorizes the 


EMC to develop a model stormwater management program that may (or may not) be implemented by units of local government. 
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• The EMC is not authorized to require compliance with the Water Supply Watershed Program (WSWP) and also require nutrient 
controls. (212) 


• Local governments do not have the statutory authority to establish a local nutrient offset program nor collect fees for it. 
• Local governments do not have the authority to require new development to increase treatment to offset existing development, nor is it 


fair or equitable.   


      


Reply: 
The Commission has clear authorities for the rule, which are cited in the history note at the end of the rule.  The authority to require local 
programs in the Water Supply statute N.C. Gen. Stat. § 143-214.5 exists in addition to the permissive language of the Stormwater statute § 
143-214.7.  The laws requiring the protection of water supply watersheds in N.C. Gen. Stat. § 143-214.5 and the restoration of impaired 
drinking water reservoirs in S.L. 2005-190 are not mutually exclusive and do not require the EMC to select one approach or the other. 
 
The Commission believes that local governments have the power, pursuant to their general police power and the power to regulate the 
subdivision of land, to carry out the objectives and purposes of these rules, including requiring new development to achieve load reductions 
in excess of those required to meet unit-mass loading rate targets in order to comply with these statutes and rules protecting water quality.  
In addition, the rules neither require that local governments implement nutrient offset programs nor require overtreatment.  Instead, these 
are options that a local government might consider in developing its program. 
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Phase II Alone Is Sufficient 
• Study the impacts of Phase II stormwater rules before adding new development rules. The Phase II stormwater runoff control measures 


will have significant costs, and should result in improved water quality.   
• The state must first prove that existing stormwater programs, like Phase II and Water Supply Watershed, are not protecting water quality 


before it makes new rules.  (212) 


     


Reply:   
While there is no procedural constraint for the EMC to prove the inadequacy of other stormwater programs, we note that Water Supply and 
Phase II regulations are designed for general water quality protection, would not be sufficient to achieve the specific water quality 
restoration needs of this strategy, and would be rightly faulted as inequitably lenient.   
 
The option for local governments to request that their implementation of other stormwater programs should satisfy requirements of this rule 
is primarily intended to allow similar elements of other programs, such as compliance monitoring and enforcement, to suffice here without 
duplicative efforts, and is a provision requested by the local governments. 
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Require Growth Management Planning 
The strategies proposed are important, but the state needs to spur local governments to take a more muscular approach to managing new 
development.  This should include a regional or watershed approach requiring concentration of new development in areas that are appropriate 
for it and where the runoff is intensively managed, while development in areas that are ecologically sensitive or otherwise inappropriate is 
strictly curtailed (e.g., 20-acre minimum lot size or greater).  Reliance on site-level BMPs is only a band-aid for several reasons.  The altered 
hydrology and human activities that new development brings have far-reaching impacts. 


     


Reply: 
The comment raises valid concerns, although we consider the site-level controls required here to be protective.  The comment recommends 
growth management controls, which we did not pursue. 
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Add Exemptions 
• No exemption is provided for development projects that commenced prior to the local government effective date of the rules.  
• Expansions to single-family residences should be exempt from the rules.  If the EMC ignores atmospheric deposition, then they should 


ignore minor additions of impervious that won’t contribute to loading in the lake. 
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Reply:   
Local governments make vesting decisions, not the Division.  Because the requirements of securing vested rights are already statutorily 
established and are case-specific, we believe that including language relating to vested rights is unnecessary.  We also note that property 
owners and developers do not have an automatic vested right to develop property under regulations that existed prior to new local rules.  
This will depend on many factors, including whether the local government has issued a valid permit or approval, whether the property owner 
has made substantial expenditures in good faith on as a result of a valid permit or approval and whether compliance with the new 
regulations will result in a detriment to the owner or developer.  Also, as provided in N.C. Gen. Stat. 153A-344.1, there are some exceptions 
to statutorily vested rights, e.g., where the enactment of new State of federal laws or regulations precludes development as originally 
planned, in which case a county is permitted to modify affected provisions by ordinance after notice and hearing. 
 
Sub-Item (3)(a) of the rule already limits its scope on residential activities to development that disturbs one acre or more for single-family 
residential and duplex development.  See replies to comments in the Modeling/Data section on atmospheric deposition. 
 


124  6 d .0265 308 
Add Ability to Require Treatment on Redevelopment 
We recommend that .0265(3)(a)(iv) be amended to provide explicit, permissive authority for local governments to require retrofits during 
redevelopment.  These may be among the best sites on which to require modest retrofits to help meet existing development needs. 


     
Reply:   
The Hearing Officers agreed with the intent of this comment and added a provision as suggested. 
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Loading Rate Targets Unfair 
• The reduction targets are not feasible.  Up to 3 BMPs will be needed at some new developments, even before a buy-down can be used.  


This is often infeasible and cost prohibitive on already constricted sites.  Better or different removal efficiencies just do not exist.  
• New commercial/industrial development will be required to install a minimum of two BMPs just to reduce loading to the level that 


allows buy-down of the remaining load reduction need. 
• Concerns raised by the stakeholders in 2004 and 2005 regarding the basing of loading targets on a flawed model were never addressed.  
• Local governments could abuse the ability to require excess loading reductions from new development to generate credit toward existing 


development needs, imposing more stringent requirements on selected builders at any time in the permit process.  Any requirement to 
achieve excess reductions should be made known to builders before their initial planning for a stormwater permit has begun. 


     


Reply:   
We listened to stakeholder concerns and have crafted the requirements to be fair and achievable.  We find the 3 BMP claim inaccurate, and 
the 2 BMP claim to generalize an uncommon scenario.  The offsite thresholds avoid the need for more than 2 BMPs onsite under any 
circumstance, using the approved accounting method for the Tar-Pamlico stormwater rule, which is appropriate for this watershed.  A final 
accounting method for rule compliance has not been adopted but will be in collaboration with the local governments.  As an example, using 
the most efficient BMP, a constructed wetland, commercial/industrial development with up to 80% impervious would still require only one 
BMP onsite to bring loading down to the offsite threshold of 8.0 lb N/ac-yr.  This should include a significant portion of 
commercial/industrial development.  Residential development intensities are much lower and require commensurately less treatment, as 
detailed in other replies. 
 
The watershed model values used to set the loading rate targets - loading rate values for agriculture and forestland and acres of these uses - 
are sound and consistent with other sources.  Limitations of the model are discussed in the Modeling/Data section. 
 
We assume that local governments would establish loading rate requirements in a uniform and predictable manner in policy or ordinance. 
 


126 6 d .0265 
(NewD) 4 , 7 


Make A Local Offset Program the Only Choice 
• Section (3)(a)(iv) must be clarified such that if there exists a local government option for mitigation then it shall be the only offset 


option developers may use, as opposed to utilizing EEP, even when it is more expensive than EEP.  This is needed to ensure that local 
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governments can recoup the costs of local programs. 
• According to (3)(a)(vi) developers may use a local offset option. EEP legislation only restricts offset payment and buffer mitigation 


payment to the same river basin as the impact.  Do local governments have the authority to restrict these offsetting measures to within 
their jurisdictions or to the same Jordan subwatershed as the impact? 


      


Reply:   
We understand the desire to ensure that a local offset program will be successful, and the desire we infer from the comment for offsets to be 
installed locally.  Session law SL 2007-438, adopted during the comment period, requires EEP to transition to a fee-based program based on 
actual costs of providing credits.  It also allows for private operators to provide credits.  The Hearing Officers have revised the rule to 
comport with this legislation, to recognize the private option, and to require all options to meet the provisions of the trading rule.  These 
changes may address the commenter’s concerns by allowing for local offsets at market rates. 
 
Regarding the second comment, a local government may design its offset program to limit offset locations to within its jurisdiction, and is 
obligated to credit only offsets within the same subwatershed.  The rule section cited by the comment includes the stipulation that the local 
program meet the requirements of the Jordan trading rule, rule 15A 2B .0269, which requires that offsets be within the same subwatershed, 
and that they account for spatial differences between excess loading and offset relative to Jordan Lake. 
 


127 6 d .0265 308 
Revise EEP Offset Reference 
We recommend that the buy-down option at .0265(3)(a)(vi) drop the reference to Rule 2B .0240, the bad policy nutrient offset program. The 
provision already references the Jordan trading rule .0269.  Let this suffice, perhaps requiring EEP to compete on a level playing field. 


     


Reply: 
The comment is valid.  Rule .0240 was obviated by SL 2007-438, and the Hearing Officers have revised this rule accordingly.  Session law SL 
2007-438, adopted during the comment period, requires EEP to transition to a fee-based program based on actual costs of providing credits.  
It also allows for private operators to provide credits.  The Hearing Officers have revised the rule to comport with this legislation.  They also 
agree with the desire to provide equitable conditions to all who provide offsets, including the EEP, and have revised this rule and others such 
that all offset options shall meet the trading criteria in .0269.   
 


128 13 d .0272  100 


EEP Offset Recommendations 
• The Upper and Lower New Hope arms are geographically small with limited, more costly buffer project potential (at most 29 and 56 


acres of 50-ft buffer opportunities, respectively) that is further dependent on willing landowners.  EEP requests that the rule recognize 
these limitations and allow for reductions to be achieved in other parts of the watershed.  A built-in contingency for meeting 
requirements outside of preferred watersheds when necessary will provide a higher level of compliance confidence that would allow 
EEP to move ahead.  This process could apply to all entities (not just EEP) that may provide reduction services. 


• EEP recommends that Scenario C of RTI’s fee analysis report - all stormwater retrofits - be used to establish fees in the Upper and 
Lower New Hope and possibly other small subwatershed management areas.  EEP recommends Scenario B – a mix of buffer restoration 
and BMP retrofits - for the Haw subwatershed. 


• If EEP provides a BMP to meet reduction requirements, it should be clearly stated that the reduction is not expected to last in perpetuity, 
as such a condition would require perpetual fee charges to the applicant or an alternative source of perpetual funding. 


      


Reply: 
While we appreciate the dilemma, the segmented hydrologic nature of the lake dictates that each subwatershed account for reductions 
independently.  The Hearing Officers have ensured that in all cases where EEP is given as an option, that option is contingent on EEP 
acceptance of payments.  They have also added opportunities for private sellers to the rules to expand the set of offsite options. 
 
Recognizing that the transition process called for in Session Law 2007-438 to a cost-based system should be complete by the time any 
reductions are required under these rules, the Hearing Officers revised the various rules that include EEP to eliminate the reference to the 
superceded rule .0240.  They believe this approach addresses EEP’s interests as inferred from the second recommendation above. 
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The third comment raises a real issue that to some degree is common to all structural treatment practices.  The Hearing Officers believe that 
this issue should be addressed by the process called for in Session Law 2007-438. 
 


129 6 d .0265 
(NewD)  7 


Revise References to Criteria or Standards of Practice 
• Revise .0265 (NewD)(3)(a)(i) by adding the following underlined language “Stormwater BMPs and/or offsets are employed such that 


nitrogen and phosphorus loads contributed by these proposed new development activity shall not exceed certain unit-area mass loading 
rates, based on BMP efficiencies published by the Division of Water Quality.”   


• For the same reason, revise the reference to a water quality standard at (3)(a)(iii) by deleting the following language: “To ensure that the 
integrity and nutrient processing functions of receiving waters and associated riparian buffers are not compromised by erosive flows, 
stormwater flows from the new development shall not contribute to degradation of waters of the State” 


     


Reply: 
The first comment raises the point that there was no standard reference cited in the rule for BMP nutrient removal expectations.  The NC 
Stormwater BMP Manual provides this and we have added reference to it in the rule.  Beyond that we would not want to mandate the use of 
BMPs in all cases since less intensive development could meet the loading targets without BMPs.  
 
The second statement recommended for deletion establishes the intent behind the flow control requirement that follows.  We believe that to be 
useful and have retained the sentence. 
 


130 6 e .0265 
(NewD) 12, 30 


Implementation Timeframes Unrealistic 
Timeframes of six months after model approval for local governments to submit programs and another 9 months for DWQ review are 
unrealistic and should be changed to one year each, or at least the same amount of time for each of these two steps. 


     


Reply: 
These timeframes are modified from the Neuse and Tar-Pamlico River Basins based on our experience there.  Example documents from the 
very similar Tar-Pamlico rule, including the model program and all local programs and ordinances are available on the Tar-Pamlico 
website at http://h2o.enr.state.nc.us/nps/tarpam.htm for local governments that wish to begin planning now. 
 


131  6 e .0265 
(NewD) 1, 7, 30  


DWQ should have already developed a model program.  
• “Annual reports are required from regulated parties, with no details in the rules regarding exactly what regulated parties need to track 


and what/how to report it.  Will instructions or guidance on annual reports be included in the State’s model stormwater program and 
ordinance and/or the “tool” developed for nutrient reduction calculation?” 


• A greater effort should be given to developing a model program, calculation tools and methods, etc., before the codification and 
implementation of this rule. 


     


Reply: 
We appreciate local governments’ desire to have specific implementation tools in hand at the outset, and would have provided these if 
resources allowed.  Annual reporting specifics will be developed in collaboration with the local governments as part of model development.  
Tar-Pamlico implementation provides the most recent example; minimum reporting requirements are included in the model, which is 
available on the Tar-Pamlico website at http://h2o.enr.state.nc.us/nps/tarpam.htm , at the local programs link. 
 


132 6 e .0265 
(NewD) 4  


Consolidate Reporting with Other Regulatory Requirements 
Local governments that are subject to the NPDES Phase II permit, or other State-mandated stormwater programs that require an annual report 
should be allowed to prepare one annual report that responds to the initiative of all programs. 


      


Reply: 
We agree with the efficiency that this recommendation targets, recognizing that the report will need to include nutrient statistics that Phase II 
would not require.  We intend to work with the local governments to establish streamlined suitable reporting. 
 



http://h2o.enr.state.nc.us/nps/tarpam.htm

http://h2o.enr.state.nc.us/nps/tarpam.htm
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133 6 e .0265 
(NewD) 212 


Accounting Requirements Unrealistic – Atmospheric Deposition 
It is impossible for local governments to accurately track nitrogen loading within their jurisdiction, since a significant portion of the loading 
(as much as 30%) is from atmospheric sources. 


     


Reply: 
Regardless of the sources of nitrogen deposited on the land, local governments will report changes in loading to surface waters resulting 
from new development activity, as they do under the Neuse and Tar-Pamlico stormwater rules.  As under these other rules, they will use an 
export method that they will participate in the development of, that synthesizes actual runoff data, and that will be updated periodically to 
reflect changes in that data. Local governments will not be expected to track atmospheric deposition.  Please refer to Comment #10 for a 
larger discussion of atmospheric deposition. 
 


134 6 e .0265 
(NewD) 105, 210 


Add Repercussions for Non-Compliance 
The rules need to specify ramifications if local governments choose not to complete or adequately address any step in the developing, 
adopting, and implementing local stormwater programs (agricultural rules have accountability built into every item).  There is also no 
timeline specified as to when local governments have to achieve the initial goals (agricultural has to achieve the goals within 5-8 years). 


      


Reply: 
We consider the stormwater and agricultural accountability requirements as parallel and sufficient.  Stormwater programs for both new and 
existing development are required to meet a step-wise process of development, review, and approval that parallels the agricultural strategy 
requirements.  We see one significant difference between agriculture and stormwater.  Because individual local governments are identified as 
being subject to the stormwater rules, local governments that do not comply with the rule requirements would be subject to enforcement 
action at any point, which may involve civil penalties, criminal penalties or injunctive relief as established in statutes 143-215.6A, 6B, and 
6C respectively.  The agriculture rule uses a collective approach to compliance initially, which could be argued provides less accountability 
than the stormwater approach.  However, we believe the agriculture rule elements giving the Commission opportunity to require more 
specific actions after an initial implementation period provides reasonable and sufficient accountability for agriculture.  Beyond that point, 
individual producer enforcement options would be available if needed.  In terms of setting timelines for reaching the goals, once local new 
development stormwater programs are in place, each new development project will be required to meet the reduction goals for its site.   
 







# Sub-
ject Rule # Commenter 


# Comment / Reply 


 


D-51 / 80 
 


 


     (7) EXISTING DEVELOPMENT - .0266 


141  7 a .0266  


5, 12, 15, 18, 
25, 26, 27, 28, 
30, 31.1, 31.2, 
31.7,  50, 201, 
204, 212, 216, 
218, 219, 221, 
223, 225, 228, 
229, 232, 234, 
236, 237, and 
all resolutions  


Rule Far Too Costly, Feasibility Questionable 
• To meet the 35% requirement using stormwater retrofits, more than two square miles of the City of Durham will be occupied by 


stormwater BMPs.  Associated land acquisition will remove roughly $174 million in land from the City’s tax roles, which will have a 
severe impact on revenues to support other essential public needs.  Costs to retrofit Durham are estimated by City staff as ranging from 
$334 million to $680 million, depending on BMP mix. This equates to $6,750 to $13,800 per household, 18 times the city’s fund 
balance, 75% of Durham’s total General Obligation bonded debt for the last 20 years, it would be the single largest debt-financed public 
improvement in City history, and it addresses only the Jordan side of the city, with similar requirements anticipated for the Falls side.  
Given the questionable benefits, unprecedented cost, and apparent lack of any reasonable limits on what local governments may have to 
do under the rule, it needs to be scaled back.  Specifically, the rule should be revised to require feasibility studies on government-owned 
lands only, and should require retrofits on other lands only as grants or other funding is made available to fully fund them.  
Alternatively, funding needs to come from all lake users or the state as a whole. (12) 


• Preliminary estimates from Town staff are that the implementation cost of this rule in today’s dollars would result in a $45 million dollar 
impact upon our taxpayers, which equates to a $13,000 assessment on the average single-family residential homeowner in the Upper 
New Hope Watershed in Cary.   This is an impossible figure for any family to bear. 


• The retrofit requirements are not feasible.  The provisions are onerous and unprecedented in North Carolina, and place an unfair burden 
on local governments.  We strongly request reconsideration of the existing development rule in the Upper New Hope watershed.  


• The rule is too costly and its effectiveness is questionable and unprovable, as well as undecided within the framework of DWQ’s 
accounting methodology, which hasn’t even been finalized yet. 


• Alternative measures are questionable and unproven. 
• Implementation would disrupt our citizens’ quality of life as existing infrastructure would have to be completely retrofitted and privately 


owned developed property likely condemned and demolished to construct retrofits.  Such work also could not occur without significant 
short-term impacts to affected land and wildlife.  Homeowners could be displaced. 


• The rule attempts to shift the cost of regulation from the State to the local governments. 
 


       


Reply: 
These comments, as well as our fiscal calculations, assume a worst-case scenario of meeting the goals entirely through the use of the most 
costly and difficult approach, structural stormwater retrofits, as well as purchasing all the land required for doing so.  The rule, on the other 
hand, allows for a wide range of load-reducing practices and identifies a large number of possibilities.  We believe many of these options are 
available to local governments now and we expect more to become available as accounting is developed.  Given the long-term nature of 
compliance, we also recognize the potential for local governments to find significant numbers of willing landowners for the use of structural 
retrofits, placing practices on private property or in easements and avoiding purchase costs.  Overall, we expect that the rule to be 
significantly less costly to implement than our fiscal estimate and others’ projections would suggest.  The long-term nature of this rule also 
means that other factors can be expected to further reduce costs.  One is the expected reductions in atmospheric deposition of nitrogen over 
the next 30 years based on regulations already adopted (see Comment #10).  Another factor is the growing recognition of the value of 
stormwater as a valuable resource to be conserved, and the growing set of tools for this that will also reduce nutrient loading.   
 
We understand questions on the achievability of the rule’s objectives given the untested nature of such an approach on this scale.  
Nevertheless, we believe that a range of tools is available at supportable costs to make realistic progress, and we provide for adaptive 
management over time. 
 
We recognize that nutrient benefits for some activities require better quantification but we also recognize that benefits and methods are well-
established for many and sufficient to proceed with implementation.  We will work with local governments to develop accounting that will 
allow them to pursue these other measures.  While we believe that Durham has significantly overestimated the costs of this rule, the Hearing 
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Officers are sensitive to the costs these rules may impose, and to the general concerns stated here.  While the rules cannot require that the 
General Assembly provide funding, we include recommendations in this report that the Commission consider delivering a resolution on the 
subject to the General Assembly.  Regarding the suggested alternatives, it would be insufficient to limit the rule to retrofitting of public lands. 
Requirements tied to availability of grant funding would be unenforceable and probably not approvable by the Rules Review Commission.  
 
The second comment did not provide any methods or supporting calculations for its cost estimate.  A simple check calculation, dividing the 
worst-case scenario cost of $530 million by the number of households in the watershed, yields a total cost per household of roughly one-tenth 
that stated above, approximately $1,400.  The number of households over an assumed 30-year implementation period ranged from 306,000 
to 486,000.  Also, we assume the cost would be significantly lower than this given that businesses would likely be included in a stormwater 
utility fee structure.  Assuming a compliance period of potentially decades, the rule is affordable based even on this worst-case calculation, 
which again we expect will not be required.   
 


142  7 a .0266  12 


Fiscal Analysis Greatly Underestimated Costs  
The fiscal analysis is fundamentally flawed, underestimates existing development costs by at least 3.8 times, and should be revised to 
accurately reflect costs of meeting the rule.  Durham estimates costs for the city to range from $333 million to $680 million, and for the 
watershed to be over $2 billion.  Unit costs of retrofitting are two to five times higher than DWQ’s estimate.  Corrections needed are: 
• Retrofit construction costs, per the Center for Watershed Protection (CWP), 2007, are the following multiples of new development: 1.5 


bioretention, 2.3 wet ponds, and 7 stormwater wetlands. 
• Area requirements for retrofits included only pool surface area plus 15% for interior slopes, and do not account for site constraints or 


provide for maintenance or access.  
• Land costs in Durham range from $92,000 for low density residential to $374,000 per acre for high density residential vs. the average 


value of $78,000 used in the Fiscal Analysis. 
• Planning costs per CWP, 2007, should be 35% - 40% of construction costs vs. the 25% used in the Fiscal Analysis.  Given the 


complexity and sheer numbers of retrofits needed, the demand for experienced engineers will increase costs for them. 
• Current estimates are that stormwater retrofits have a life expectancy of 20 years or less.  Reconstruction costs have not been included 


for the 30-year full implementation period in the Fiscal Analysis.  
• Developed land area is greater than indicated in the Jordan watershed model. 
• The cost of lost tax revenue is not accounted for. 
• BMP options all present problems: 


o Riparian buffer restoration will be difficult and more expensive than estimated given the likely need to reconstruct 
stormwater-piping systems. 


o Constructed wetlands require the right hydrologic setting, which is much more difficult to find or provide in a retrofit scenario. 
EPA prohibits the most technically feasible option, instream.  These should not be the basis for the fiscal analysis. 


o Because bioretention requires very small drainage areas, the number of bioretention systems required would be staggering.  
Their maintenance would require an army. 


 
The City of Durham estimates costs for the entire Jordan watershed at over $2 billion, over 3 ½ times the estimate in DWQ’s fiscal analysis.  
Durham’s estimated cost per pound of nitrogen is more than five times higher than that in the Fiscal Analysis.  Costs per pound estimated by 
RTI for the General Assembly in 2007, which appear to exclude the cost of land, are more than double those in the Fiscal Analysis. 


      


Reply: 
We appreciate the thorough analysis of projected retrofitting costs provided by the City of Durham.  We again note that these comments 
assume a worst-case scenario of meeting the goals entirely through the use of structural stormwater retrofits and associated land purchase, 
while the rule allows for a wide range of more-cost effective load-reducing practices.  We have revised the fiscal calculations as discussed in 
the Fiscal Revisions (Appendix E) of this report to provide a more realistic range of costs while also increasing our worst-case estimate 
recognizing valid concerns raised in these comments.   
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The most significant point made here brings in retrofit construction cost multipliers that were not available at the time of our fiscal analysis. 
These were released in August 2007 from a nationally recognized source, the Center for Watershed Protection.  While our fiscal note 
recognized the likelihood that retrofits would be more costly than the same practices on new development, we found no sources at the time on 
which to base an estimate, and our cost estimates included that qualifier.  Our cost revisions in this report use a uniform multiplier of two on 
construction costs for retrofits, and we raise the planning cost from 25% to 32% of construction costs.     
 
We do not understand the comment on land costs.  Our calculations used an average land cost that is based on cost figures for a range of 
land uses provided by the City of Durham, incorporating an adjustment for true land value over taxable value, and weighted based on the 
assumption that retrofits will be located on different land uses in proportion to their acres in the watershed.  The costs provided in the 
Durham data for land uses that merit retrofitting range from a low of $25,000 per acre as opposed to the $92,000 cited in the comment.  
Lacking more certain assumptions about the distribution of retrofits, we believe the value we used is reasonable.  In applying this value to the 
entire watershed, our calculation may err on the high side, if anything, given relative property values across the watershed relative to those 
in Durham City/County. 
 
We considered the indirect cost of lost tax revenue to be beyond the scope of our analysis, which substantially exceeded state rulemaking 
requirements and any rulemaking cost analysis done to date that we are aware of. 
 
We understand that various BMP options may all present problems.  In surveying local governments, each projected using different types of 
BMPs.  As no clear pattern emerged, to project BMP use for the entire watershed we relied heavily on relative cost-effectiveness.   
 


143 7 a .0266  7, 15, 30, 204, 
216, 602 


Fiscal Analysis Underestimated Costs  
• The fiscal estimate of $1.7M for conducting planning studies (Table RP.3) is too low and needs to be revised.   
• The $528 million dollar estimate may be based on assumptions that are too conservative. (15) 
• The fiscal analysis underestimates the cost.  Estimates provided by the cities of Cary, Durham, Greensboro, and Chapel Hill, and 


extrapolated for the whole basin suggest total costs well over $2 billion. (30) 
• The selection of BMPs has a large effect on the cost of implementing this rule.  We will not know likely BMP selection until local 


governments have completed feasibility studies and implementation plans.  Therefore, we will not have a better idea of total cost until 
three years after this rule has been adopted. (602)  


• The DWQ estimate of $403 million only includes one year of actually buying land and installing systems. (216) 


      


Reply: 
These cost comments did not provide supporting rationale or calculations, thus we cannot evaluate the claims.  We agree with the point that 
feasibility studies or technical analyses can provide a better understanding of potential costs.  Costs of the rule have been revised, as 
discussed in Comment #142 above, and presented in the Fiscal Revisions (Appendix E) of this report.  The last comment is incorrect; our 
estimate of total cost involved 30 years of buying land and installing BMPs as opposed to one year. 
 


144  7 a .0266   7, 12, 308, 317 


Fiscal Analysis is Worst-Case Overestimate of Costs 
• Retrofit reductions can be achieved with lower costs than the Fiscal Analysis suggests.  We think estimates in the analysis have been 


misunderstood, and that local governments have good options for achieving the required reductions at much lower costs.  Even the 
structural BMP costs are overestimated – land purchase can be minimized, existing stormwater ponds can be retrofitted, sand filter costs 
are overestimated.  Retrofit cost estimates have also not accounted for collateral benefits, such as energy savings from green roofs.   


• The fiscal analysis considers too narrow a list of retrofit BMPs.  It omits any mention of non-structural approaches such as street 
sweeping, rooftop runoff management, or locally adopted limits on the use of lawn fertilizers.   Ordinances limiting lawn fertilizer 
application are one of the cheapest, most effective ways for local governments to reduce the loadings.  We recommend that the rules 
explicitly state that they do not preempt authority of local governments to regulate local fertilizer application. 


• Could improvement of existing BMPS to treat nutrients / increase treatment be considered for credit?  Could repair of broken/poorly-
functioning BMPs to restore nutrient treatment capacity be considered?   
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• DWQ’s new BMP manual is still too conservative on nutrient crediting of BMPs, specifically bioretention and cisterns. (12) 
• A strategy similar to that being used by Raleigh - partnering with local land trusts and other local governments to cost share acquisition 


of conservation easements and fee simple purchases - could help protect Jordan Lake. 


       


Reply:   
We agree that there are opportunities to implement structural retrofits at lower costs than we estimated, and that options exist besides 
structural retrofits for much more cost-effective reductions, options such as those identified in the rule, and that these options need to be 
recognized and explored by local governments.  The fiscal analysis used structural retrofits as a conservative approach, lacking well-
established cost figures for alternatives, but it identifies the potential for lower-cost solutions. 
 
We agree that fertilizer ordinances could be a very cost-effective reduction measure.  We believe local governments are empowered to adopt 
such ordinances and did not see the need to add the suggested language.  The Hearing Officers supported the concept of improving existing 
ponds for credit and added that to the list of options in the rule. The DWQ Stormwater BMP Manual reflects state-of-the-art in stormwater 
BMP research.  As continued research provides more information on pollutant removal efficiencies the Division will make appropriate 
adjustments to the manual. 
 
Land conservation actions such as those recommended above, to the extent that they involve conversion to lower-loading land uses, are 
clearly an option available to local governments. 
 


145  7 a .0266 12, 25 


Fiscal and Rule Emphasis on Retrofits Problematic 
• The fiscal analysis focuses on retrofits, and we understand that retrofitting is expected to be the core strategy to meet the rule.  The rule 


does not focus on locating retrofits on public lands, nor on cost-effective BMPs, nor on high-loading land uses, and provides no 
exclusion for forest or low-density development.   


• Retrofitting existing development is likely physically impossible and/or impractical to implement in densely developed urban areas. (25)
• Given that DWQ based the fiscal analysis on constructed wetlands, the rule should acknowledge the necessity of putting them instream 


to make them feasible. (12) 


      


Reply:   
The comment that retrofits are expected to be the core strategy is inaccurate.  The rule is not prescriptive as to what practices to use. The 
fiscal analysis used structural retrofits for a conservative estimate of costs, and should not be interpreted as our endorsing specific practices. 
Again, the rule encourages local governments to explore a range of measures.  It provides maximum flexibility to find the most cost-effective 
strategies and the latitude to identify more cost-effective options that emerge over time.  It recognizes a suite of potential alternative load-
reducing practices, including source reduction measures.  In terms of a strategy, it would make sense for local governments to prioritize 
evaluation of public lands, especially those with good combinations of development and open space such as schools. To clarify, the rule does 
not require reductions from undeveloped lands like forest; only the developed portions of counties (or cities) will be included in reduction 
target calculations.  High-loading land uses would make good priority areas since a given practice removes more load per time from these 
lands.  As another potential tool to improve cost-effectiveness, the Hearing Officers have added language at Section (3)(a)(vii) to allow local 
governments the option of monitoring water quality to identify high-loading source areas and treat them for proportionately greater credit. 
In terms of retrofits, clearly many locations will prove unsuitable for retrofitting for various reasons.  We believe that there will be feasible 
opportunities for land-based constructed wetlands, and would support instream designs where other regulatory concerns are addressed, such 
as in degraded urban conveyances.   
 


146 7 a .0266 7 


Fiscal Analysis Did Not Include Cost of Feasibility Studies 
The calculation methodology assumes no costs until the fifth year (pg. xxi and 69).  However, local governments will need to start feasibility 
studies immediately upon Rule adoption, and will need to go through the lengthy process of writing and adopting new ordinances. 
Calculations also assume that DWQ will be the entity developing regulations, monitoring and record keeping, and inspection and 
enforcement, in addition to installation, operation, and maintenance of BMPs, when in fact these responsibilities are also the responsibility of 
the local governments (pg. 70). 
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Reply: 
This is a valid criticism.  Initial planning and technical analysis costs would be additional to the planning costs associated with 
implementation, and should have been included, even if they take the form of opportunity costs for existing staff.  We have addressed this 
issue in revised calculations in the Fiscal Revisions (Appendix E) of this report.  We do not agree with the last point, since we did include 
O&M and regulatory transaction costs for the local governments but not for the Division. 
 


147 7 a .0266 602 


Fiscal Analysis Took Inappropriate Credit for Trading 
BMPs that reduce nitrogen also reduce phosphorous, but credit for one nutrient cannot be traded for a needed reduction in the other. 
Phosphorous credits only have value if there are phosphorus buyers. The assumption that phosphorous over-treatment resulting in $7.6 
million of revenue potential is questionable. 


     


Reply:   
We agree with this point.  To be clear, the fiscal note does not suggest that reduction credit for one nutrient could be used to reduce the cost 
of meeting reduction needs for the other.  The cost reduction using phosphorus credit in this rule is based on the assumption of finding 
another source that seeks phosphorus credit.  However, based on our calculations, the commenter raises a valid concern over this 
assumption.   After developing calculations for several rules, it became apparent that of the two nutrients, phosphorus would seldom if ever 
be in short supply for any source.  At that point, we stopped calculating cost reductions from the trading of phosphorus credit.  We did not 
return to the existing development rule, the only rule where we had included this trading cost reduction, which totaled approximately $10.8 
million, and remove it.  Thus, the total cost estimate for the rule should be raised by this amount.  While this is a large sum, it amounts to less 
than 2% of the total projected cost for existing development. 
 


148  7 a .0266  7  
Fiscal Analysis Used Inconsistent Loading Rate Values 
For calculating existing development retrofit costs for DOT, DWQ used an areal loading value supplied by DOT of 3.17 lb N/ac/year (pg. 
29).  No other entities were allowed to supply their own areal loading values. 


      


Reply: 
The Division has not indicated opposition to recommendations from local governments or other stakeholders on any aspect of the fiscal 
calculations.  DOT had and provided research results specific to its roads in North Carolina that were more specific than other available 
road export values.  We agreed to substitute them on that basis.   
 


149 7 b .0266 10, 11, 13, 16, 
25, 602 


Rule Lacks Statutory Authority for Several Things, and Requires Unconstitutional Takings 
• The rule requirements are unprecedented, and the Commission lacks statutory authority to require local governments to develop and 


implement such stormwater management programs.  G.S. 143-214.7 authorizes the EMC only to establish and enforce a statewide 
stormwater program, which must be applied evenhandedly throughout the State.  Also, local governments are authorized but not 
required to adopt a program. 


• The EMC lacks statutory authority to require local governments to conduct feasibility studies from which the local government is to 
propose a plan for reducing or otherwise off-setting nutrient contributions from existing developed lands.  


• The EMC lacks statutory authority to mandate the retrofitting of existing developments or of existing infrastructure. 
• Local governments will be required to condemn private property, and unconstitutional taking.  Local governments do not have statutory 


authority to condemn property for water quality purposes and the EMC lacks authority to require that they do so.   


     


Reply: 
The Commission has clear authorities for the rule, as cited in the history note at the end of the rule.  The authority in the Water Supply 
statute N.C. Gen. Stat. § 143-214.5 to require local programs is not mutually exclusive with the permissive language of the Stormwater 
statute § 143-214.7, and they must be taken together.  Neither are the laws requiring the protection of water supply watersheds in N.C. Gen. 
Stat. § 143-214.5 and the restoration of impaired drinking water reservoirs in S.L. 2005-190 mutually exclusive. 
 
The feasibility study is simply a tool to assist the local governments to identify areas within their jurisdictions best suited for load-reduction 
activities and for identifying the type of activities they may implement.  We note that the Hearing Officers have revised the rule, replacing the 
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requirement to conduct feasibility studies with the requirement to provide reduction plans and supporting technical analysis. 
 
Nothing in the rule requires retrofitting nor takings of private property.  The rule identifies a range of load-reducing options.   
 


150 7 b .0266 10, 11, 212 


Rule Violates Vested Rights 
• The rule conflicts with N.C. Gen Stat. § 153A-344.1 “Vesting Rights”.   
• No exemption is provided for development projects that commenced prior to the local government effective date of the rules. 
• All development that occurred after the arbitrary 2001 baseline period is subject to the provisions of this rule.  The EMC does not have 


the authority to require retroactive development requirements. 


     


Reply: 
Local governments make vesting decisions, not the Division.  Because the requirements for securing vested rights are statutorily established 
and are case-specific, we believe that including language relating to vested rights is unnecessary.  We also note that property owners and 
developers do not have an automatic vested right to develop property under regulations that existed prior to new local rules.  This will 
depend on many factors, including whether the local government has issued a valid permit or approval, whether the property owner has 
made substantial expenditures in good faith on as a result of a valid permit or approval and whether compliance with the new regulations 
will result in a detriment to the owner or developer.  Also, as provided in N.C. Gen. Stat. 153A-344.1, there are some exceptions to statutorily 
vested rights. Regarding the last comment, Section (1)(a) of this rule recognizes the potential for projects to be vested under the new 
development rule, in which case those lands would be considered existing development and included in estimates of load reduction need 
under this rule.  This rule, however, imposes no requirements on the developers or owners of such lands, nor on development that occurred 
anytime before or after 2001, and is not in conflict with vesting statutes. 
 


151  7 b .0266 30, 31.2, 31.6, 
212, 308 


Phase II Will or Will Not Suffice In Lieu of Rule 
• With adaptive management in mind, it would be more productive to drop the existing development rule and concentrate on improving 


local stormwater program capacity, including Phase II stormwater rules and water supply watershed programs.  Retrofitting and other 
innovative stormwater control measures will be a natural result of improved institutional capacity of these local programs. 


• The Hearing Officer’s report should rebut the argument that Phase II addresses existing development. A few local governments have 
spread a great deal of misinformation about the Phase II program, arguing that the retrofit rule should be delayed to allow Phase II to 
have a chance to ‘solve’ the problem of runoff from existing development. The Phase II post-construction standards only apply to new 
development. (308) 


• “How can the EMC require local governments to submit technical information demonstrating the adequacy of the “alternative” 
requirements when the EMC has failed to provide any clear, substantiated data showing the adequacy (or inadequacy) of existing state 
programs or of programs, like NPDES Phase II, that have not been fully implemented?  It is not local governments’ responsibility to 
evaluate the adequacy of state programs or of state program implementation.” (212) 


       


Reply:   
While there is no procedural requirement for the EMC to prove the inadequacy of other stormwater programs, Water Supply and Phase II 
regulations provide general water quality protection, and by design would not achieve the specific water quality restoration needs of this 
strategy.  Dropping this rule and proposing to rely on those programs would be negligent and rightly faulted as inequitably lenient.  The 
design of this rule provides great latitude for local governments to develop reasonable measures for load reduction from existing developed 
lands. 
 
The option for local governments to request that their implementation of other stormwater programs should satisfy requirements of this rule 
is primarily intended to allow similar elements of other programs, such as mapping, illicit discharge detection, and public education, to 
suffice here without duplicative efforts, and is a provision requested by the local governments. 
 


152  7 b .0266 102, 105, 210, 
308 


Rule is Necessary 
• Under the Clean Water Act, failure to allocate reductions to existing development would mean that reduction from point and new 
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nonpoint sources would have to be correspondingly more stringent.  Not only would these increased reductions be tremendously 
expensive; they might well be technically infeasible.  In short, North Carolina cannot comply with the Clean Water Act unless the 
Jordan rules retain an effective existing development provision. 


• The existing development rule must be retained, as developed lands are a significant portion of all loading.  Previous nutrient 
management strategies have not included such a rule and have yielded limited water quality improvements as a result. 


• To accomplish the goal we must finds ways to reduce pollution from existing sources.  We must reduce the pollution that rushes into 
creeks after every rain from yards, roads, and parking lots.  The rule allows local governments tremendous flexibility in choosing 
methods and timelines.  This will provide a model for other watersheds across the state with nutrient-impaired waters.   


• Developed lands lose infiltration and treatment capacity.  Treating existing development would help the lake.  These things should be 
modeled.  Consider comparing the Corps of Engineers design for the lake to current and projected land use conditions. 


       


Reply: 
We agree that this rule is necessary for recovering the lake.  It is clear in this watershed that existing developed lands represent a substantial 
portion of loading to the lake.  As such, it would be irresponsible and would disregard statutory and Clean Water Act mandates not to 
require actions to address this source. 
 


153 7 b .0266 7, 11 


Authority Issue - Local Ability to Regulate Onsite Wastewater Unclear 
Onsite wastewater systems are considered to contribute a large amount of nutrients in the Division’s reckoning of nutrient allocations by land 
use type.  It’s not clear if local governments have the authority to require regular inspection and/or maintenance of onsite wastewater systems 
or must rely on the county or state environmental health programs to enforce these provisions. 


      


Reply: 
The premise of the comment is mistaken.  The TMDL document establishes that the Division has not set allocations for individual types of 
nonpoint sources.  We used the watershed model developed by Tetra Tech during the TMDL process to estimate contributions of the major 
nonpoint source types.  We also stated in a series of stakeholder meetings that the watershed model’s loading rates for the various residential 
land use types are not representative of ‘delivered-to-stream’ loading rates, and we do not expect to use them as part of implementation 
accounting.  In terms of the role of onsite wastewater, there is relatively little research on its nitrogen contributions to streams in the state 
generally, and less that is specific to the watershed.  Stronger compliance requirements may be helpful, but definitive understanding is not yet 
available.   
 


154  7 c .0266  7, 12, 15 


Insufficient Research Foundation for Feasibility Studies 
• While the rule provides for alternatives to retrofitting, cost and performance data on these alternatives are highly site-specific or do not 


exist.  Thus, it will be difficult to give these meaningful consideration in a Feasibility Study.  DWQ must assist local governments in 
funding research to advance state-of-the-art in nutrient removal. 


• Will a draft version of the accounting tool be available early enough for local governments to use in their calculations and studies? 


      


Reply: 
Cost and performance data on many of both stormwater and wastewater practices do exist.  That said, we agree with the need to better 
quantify nutrient benefits tied to some non-structural activities, and with the limitations this may place on initial technical analyses.  We 
intend to work through these issues with the local governments in the short term and to steer available research funding to address these 
issues to the greatest extent possible.  An accounting tool will be available in time for local governments to use it in their analyses.  To help 
with this, the Hearing Officers have revised implementation dates such that the Division will seek Commission approval of the accounting 
tool and model within 18 months after effective date, and will have collaborated with local governments on its development.  Local 
governments will then have two years to complete technical analyses and develop load reduction programs. 
 


155  7 c .0266  7, 10, 31.1, 212 
 


Feasibility Studies Should Precede Rule Implementation, State Should Perform 
• Local governments are charged with conducting feasibility studies following implementation of the rules.  Feasibility studies on 


managing stormwater from existing development should take place before implementation.   
• What funding sources is the State making available for performing the feasibility studies? 







# Sub-
ject Rule # Commenter 


# Comment / Reply 


 


 
D-58 / 80 


• The Division should do the feasibility studies.  


       


Reply: 
To be clear, feasibility studies were required following effective date but before implementation as opposed to ‘following implementation’.  
We note that the Hearing Officers have revised the rule to require plans and supporting technical analysis as opposed to feasibility studies.  
While it may seem ideal to have the state do analysis in advance of the rule, local governments will be best situated to conduct technical 
evaluations of options.  We could not reasonably expect local governments to voluntarily conduct them in advance of pending regulations. 
 


156 7 c .0266 7, 308, 602  


Meaning of Feasibility Study Unclear 
• Feasibility studies are to determine the extent to which the loading goals may be achieved.  Is this equivalent to the standard engineering 


definition of “maximum extent practicable” or an extent of currently technologically feasible? 
• What happens if a Feasibility Study determines that the reduction goals cannot practicably be met?  Will the jurisdiction have to buy 


credits to meet its goals?  Will they need to undertake the full set of BMPs whether or not it is practicable or actually reduces exports?   
• Does feasibility include some measure of financial cost?   
• How will the State judge the adequacy of proposed implementation rates and schedules?  
• There are no benchmarks for progress or a suggested timeline for meeting load reduction requirements. 
• An approach built around flexibility creates a strong incentive for local governments to pursue better technologies as they become 


available, benefiting the entire state as well as residents of the Jordan Lake watershed. 


     


Reply: 
The Hearing Officers have revised the rule to require load reduction plans to achieve half of the loading goals within ten years and to 
provide supporting technical analyses, as opposed to requiring feasibility studies and setting no specific timeframes.  They have added 
several criteria for the technical analysis, including the term, “practicable”.  Since a range of potential activities exists to reduce loading 
from existing development, some with uncertain cost-effectiveness until accounting is developed, practicability in this case may differ from 
technological feasibility. 
 
Given the range of potential load-reducing activities, we would anticipate that technical analyses could evaluate activities in part based on 
current uncertainty associated with cost or effectiveness, and would design implementation plans that are adaptive in nature.  The goals may 
not be entirely achievable assuming certain activities, but the practicable extent of implementation of those activities may yield substantial 
reductions.  It would seem premature to declare goals unachievable given the range of potential tools, the timeframes envisioned for 
compliance, and the uncertainties that will be addressed as implementation proceeds.  The option mentioned of buying nutrient credits is a 
potential tool that would depend on availability and cost, both of which are time-dependent, so the use of a given option would influence 
anticipated compliance timeframes.  Obviously BMPs that do not reduce nitrogen export should not be considered.  We have avoided setting 
rigid compliance timelines.  We need to recognize that currently less certain measures may prove very effective and reduce timeframes.   
 


157 7 d .0266  11, 21  


Uniform Percent Reductions Inequitable 
• “Treating the high density sites and low density sites to the same percent reduction standard costs the same for the same flow rates; 


however, the load reductions are greatly different.  It is neither environmentally effective nor fiscally responsible to implement a single 
reduction percentage goal for areas with vastly different impervious surface coverages.”  A 35% reduction for rural watersheds with 
relatively low nutrient loadings will not be as effective as a 35% reduction applied to an urban watershed.  


• While stormwater retrofits may be a logical approach in urban areas where loading rates are higher, it does not seem practical or 
equitable to hold rural areas to the same percentage reduction goal, when protective measures are already in place. 


• “The proposed reductions for nitrogen and phosphorus are represented as percentage loading reductions.  This “one size fits all” 
approach does not acknowledge the very different loading rates and land use patterns between urban and rural portions of this area; nor 
does this approach take into consideration the resultant difficulty in achieving a percentage-based reduction by jurisdiction.” 


• It is unreasonable to require reductions on low loading rates land areas while specifically allowing higher loading rates.  We recommend 
that existing development reduction requirements be set at either 4 and 6 pounds of nitrogen per acre per year loading rate or 35% 
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reduction of the existing load. 
•  “An in-stream nutrient level goal for each sub-watershed of Jordan Lake, and a corresponding nutrient delivery model to sustain the 


goal, may be a more effective method to equitably address reductions.” 


       


Reply: 
These comments recognize the principle that treatment of higher-loading rate lands is more efficient than the same treatment on lower-
loading lands.  We have designed the rule to give local governments the flexibility not only to find the most efficient means of reducing their 
loads, but also to look to other local governments or sources for more cost-effective means.  In addition, the Hearing Officers added to the 
rule the option for local governments to monitor instream to identify disproportionately high-loading lands which they could treat for 
commensurate credit.   
 
The suggestion that different jurisdictions should be held to different percentage reduction requirements is problematic from an equity 
standpoint.  We disagree with the statement that the rule design does not acknowledge different loading rates between urban and rural.  The 
rule, in requiring the same relative reduction from both counties and cities in fact provides a fairer solution than the last alternative 
recommended above of imposing one uniform loading rate value on all developed lands, which itself does not recognize the inherent 
differences in loading rates between land use types and would result in grossly unfair requirements for cities and little to no reduction need 
for counties.  We note that the rule does not require reductions from undeveloped lands, thus only the developed portions of counties or cities 
will be included in reduction target calculations.  The Hearing Officers added definition on this point. 
 
It is not clear what the last comment envisions.  Instream load goals at the lake for each subwatershed are in fact what the reservoir model 
established.  The watershed model provides delivery factors from each 14-digit hydrologic unit, and we expect to use these for trading 
purposes. 
 


158  7 d .0266 12 
Stormwater Goals Are Inequitable Compared To Wastewater Goals 
Why is 3.0 mg/l nitrogen considered “limits of technology” for wastewater while you mandate that stormwater at much lower concentrations 
then be treated using limited, passive treatment technology? 


      


Reply: 
Pollutant concentrations in untreated wastewater are many times higher than those typically found in stormwater. As a result, the types of 
treatment processes used for the two and the nutrient removals they achieve will differ considerably. The percent removals and the mass 
reduction of pollutants – and the cost of those – are much higher for wastewater treatment plants than for stormwater BMPs. Thus, it is 
misleading to compare the BAT concentrations given for wastewater and stormwater treatment systems. 
 


159  7 d .0266 5, 7, 11, 15, 17, 
212 


Load-Reductions Already Made Are Not Recognized 
• Rules need to take into account existing development that already has nutrient reducing Best Management Practices.  One way that this 


could be accomplished is by requiring equivalent maximum loading rates on a per acre basis for existing development. 
• Language is needed to acknowledge efforts made by jurisdictions that have implemented stormwater and buffer requirements for many 


years prior to these regulations and would be consistent with language contained in .0264(7) for agriculture. (7) 
• The rules actually punish governments that currently implement programs that exceed existing requirements by giving them no credit for 


any nutrient reductions in place after the 2001 baseline. (212) 
• Since obtaining our Phase I stormwater permit in 1994, we have implemented numerous load-reducing initiatives and actions, including 


buffer protection, stream and buffer restoration, street sweeping, eliminating illicit discharges, and others throughout the baseline to 
present, for which we will not receive credit. (15) 


• We have implemented the Neuse Rules throughout the city and have done several other things, so it’s an unfair burden and erroneous to 
require us to do existing development retrofits.  (5) 


      
Reply: 
We agree with the general desire expressed in these comments.  As discussed with many of the local governments during rule development, 
the accounting will be designed to provide them the ability to credit load-reducing actions implemented since the baseline.  We consider it an 
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unavoidable inequity that the rule cannot credit beneficial actions taken during or prior to the baseline.  Fortunately, Cary’s jurisdiction-
wide Neuse rule implementation began shortly after 2001 and would be creditable.  The Hearing Officers have removed the language 
referenced in the agriculture rule that would allow crediting of pre-baseline BMPs toward individual compliance. 
 


160 7 d .0266 6 


More Stringent Local Programs Not Accommodated 
Provide advice on how to allow local governments whose requirements now exceed those in the rules to use their current tools to achieve the 
commendable goals of the Nutrient Strategy.  To do so, the proposed rules will have to include a level of flexibility, which they do not appear 
to contain as drafted. 


     
Reply: 
We do not see how the rule would preclude current, more protective ordinances from continuing to operate.   


161  7 e .0266  5, 214, 226 


Need EEP Buy-Down or Ability to Use Private Sellers  
• A provision is needed that allows jurisdictions to buy down a portion of their target reductions, which would be consistent with the new 


development rule. (5)  
• The rule should allow local governments to use private market mechanisms and third-party sellers to achieve nutrient reductions. 


     


Reply: 
We considered the option to pay offsets to the NC EEP, but in combination with other rules that provide that option we determined that this 
would place an unrealistic burden on that program.  Functionally, the rule should provide full opportunity for the same services as EEP 
provides by allowing both the use of private credit generators and a wide range of activities including restoration of ecological communities 
such as streams and buffers. 
 
The Hearing Officers agree with the requested private seller option and have added language to this effect in Item (3). 
 


162  7 e .0266 316  


Add Ability to Target High-Loading Streams 
The rule should allow local governments the option of targeting reductions to specific streams where loading is highest to give more “bang 
for the buck” if they have the resources to do so, allowing greater flexibility and efficiency.  This will also create opportunity for education 
and upstream restoration, as well as benefiting the lake.  


       


Reply: 
The Hearing Officers agreed with this reasoning and added language to provide for this option, based on monitoring to identify such high-
loading catchments. 
 


163  7 f .0266  


1, 4, 5, 12, 15, 
26, 28, 31.2, 50, 


66, 105, 210, 
216, 233, 308  


Funding Issues and Potential Funding Sources 
• The rules will require retrofitting existing development and imposing higher standards on new development that will significantly drive 


up costs necessary for compliance.  This could result in increased taxes and/or utility rates, including water, sewer, and stormwater fees 
for citizens, and higher fees to do business in the watershed. 


• Local governments may not have to divert retrofit costs from other civic priorities.  Many jurisdictions within the watershed already 
have stormwater authorities that charge fees, and most others will eventually establish them to address Phase II.  (308) 


• We wish to make local governments aware that local soil and water conservation districts stand ready to assist them with technical and 
financial assistance for retrofitting through the newly authorized Community Conservation Assistance Program (CCAP).  (105, 210) 


• Funding assistance will be needed to assess existing development to achieve the requirements of Section 0266 (3)(a)(iv).   
• The rule states that a local government may seek supplemental funding through grant sources such as the North Carolina Clean Water 


Management Trust Fund.  This is not true, and should be removed from the rules.  Meetings with the CWMTF established that no funds 
are available for implementation of the proposed Jordan Lake rules.  Typically, grant money is not available for compliance activities 
required by regulation.  If the rules are less specific there may be more opportunities for funding by outside resources.  Even if available, 
at current levels grants would be woefully inadequate. 
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Reply: 
Stormwater utilities are perhaps the most obvious means of local funding.  As the last comment points out, some already exist and others will 
likely need to be established to address Phase II.  The longer utilities are in place, the greater the proportion of their funds that will likely 
become available for the purposes of this rule as more pressing flooding and decaying infrastructure needs are addressed.  Compatibly, the 
rule provides the opportunity for local governments to assess those needs and propose reasonable compliance timeframes. 
 
We appreciate the Division of Soil and Water Conservation’s efforts to forward this program and agree that it could be very useful to local 
governments in addressing this rule. The Hearing Officers are sensitive to the potential magnitude of costs these rules may impose, and to the 
general concerns stated here.  While the rules cannot require that the General Assembly provide funding, we include recommendations in 
this report that the Commission consider delivering a resolution on the subject to the General Assembly.   
 
Given uncertainties on availability of the Clean Water Management Trust Fund monies for this purpose, the Hearing Officers removed the 
referenced language. 
 


164 7 f .0266 216 
Government-Subsidized Reductions Should Not be Tradable 
The EMC should specify that sellers who have received state or federal funds to establish or maintain certain land uses or buffers that 
produce excess load reduction cannot sell those credits to buyers.   


     


Reply:  
This issue has been raised in the past at the national level but we are not aware of specific federal policy positions or legal actions.  Within 
our state, the ability for parties to profit after being assisted by state or federal funds exists with wastewater dischargers in the Neuse, and 
would exist for that source in this watershed, along with agricultural producers.   
 


165  7 g .0266   7 


Technical Issue – Nested Treatment Credit 
• When stormwater infrastructure is shared or crosses boundaries between local jurisdictions, which entity bears the responsibility for 


nutrient reduction?  There is no clear guidance on this in the rule.  While it would probably be highly beneficial and reduce inefficiency 
for DOT or UNC to enter into joint agreements with local governments, it is similarly unclear whether this is allowable. 


• Installation of a new stormwater BMP upstream of an existing nutrient BMP has the potential to lower the nutrient removal credit for the 
downstream BMP.  What is the minimum separation distance between BMPs in order to be considered separate?  Or are nutrient 
treatment loads for BMPs in series, even if separated, calculated only using the drainage area flowing to them that doesn’t already pass 
through a BMP?  This is likely to be an extraordinarily complex calculation of BMP nutrient removal.  How is treatment capacity 
managed under this scenario? 


      


Reply: 
These are challenging issues on which we will need to develop thoughtful policy approaches that receive full review from stakeholders.  We 
expect to address such issues during development of accounting tools. 
 


166 7 g .0266  208 
Technical Issue - BMP Credit is Subjective 
Determining whether required reductions are being met is based on BMP evaluation, which is subjective in nature.  Construction and post 
development BMPs are really designed to remove sediment, not nutrients. 


     


Reply: 
These rules deal with post-construction runoff only.  A wealth of research data in North Carolina and nationally supports the nutrient 
removal efficiencies the Division has established in close collaboration with stormwater experts at North Carolina State University. 
 


167  7 g .0266   4 Technical Issue - Need Details on Tracking Reductions 
The rule does not provide clear information on how required water quality improvements will be tracked. 


      Reply: 
The comment seems fair if ‘clear’ is read as ‘specific’.  The rule requires the Division to develop the accounting requirements collaboratively 
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with local governments and requires annual reports from the local governments once implementation begins.  This process will provide the 
desired specifics. 
 


168  7 g .0266   1 Timing Issue - Model Should Precede Rule Implementation 
The state should develop the model local stormwater program before the rules are implemented. 


     
Reply: 
We agree with the desire to have a model as early as possible.  We are moving forward to the limits of available resources.   
 


169 7 g .0266   3 


Compliance Issue - Drop Annual Reporting 
“Do not require annual reports for the individual components of the proposed rules.  Much of the information will be included in other 
documentation (monthly wastewater discharge reports, Phase II annual reports).  The generation of multiple annual reports will be a burden 
to local government staff as well as State staff. These reports will probably not be read or used by NCDENR staff unless additional people 
are hired.  We propose that information and documentation be retained on site and be available for inspection.”  


      


Reply: 
We disagree that annual reports are unnecessary or will not be used, but we support the idea of consolidating reporting to the greatest extent 
possible and will work with the local governments on this.  We note that developed lands load reduction estimates and related information 
are not required under any other regulatory program and would be new information to incorporate in reports. 
 


170  7 g .0266  105, 210  


Compliance Issue - Need to Add Local Accountability for Noncompliance 
Agriculture rules have accountability built into every item, and agriculture has to achieve the goals within 5-8 years.  There is no discussion 
of ramifications if local governments choose not to complete or adequately address any step in the process of developing, adopting and 
implementing the stormwater management programs.  There is also no timeline for achieving the stormwater nutrient reduction goals.  The 
rules need to specify these things.  


      


Reply: 
We see stormwater and agricultural accountability as essentially parallel.  Stormwater programs for both new and existing development are 
required to meet a step-wise process of development, review, and approval that parallels the agricultural strategy requirements.  We see one 
significant difference between agriculture and stormwater.  Because individual local governments are identified as being subject to the 
stormwater rules, local governments that do not comply with the rule requirements would be subject to enforcement action at any point, 
which may involve civil penalties, criminal penalties or injunctive relief as established in statutes 143-215.6A, 6B, and 6C respectively.  The 
agriculture rule uses a collective approach to compliance initially, which could be argued provides less accountability than the stormwater 
approach.  However, we believe the agriculture rule elements giving the Commission opportunity to require more specific actions after an 
initial implementation period provides reasonable and sufficient accountability for agriculture.  Beyond that point, individual producer 
enforcement options would be available if needed.  In terms of setting timelines for reaching the goals, once local new development 
stormwater programs are in place, each new development project will be required to meet the reduction goals for its site.  For existing 
development, the rule allows local governments to propose timeframes for achieving the goals because, unlike agriculture, which essentially 
retrofits each year and which has cost share funds available, the process for obtaining large-scale loading reductions from developed lands 
is much less well-established and potentially costly. 
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     (8) BUFFER PROTECTION - .0267 


181 8 a .0267  208, 212 


Lack of Statutory Authority, Ambiguity, and Arbitrariness 
• The EMC does not have the authority to require local governments to enforce buffer requirements.  Therefore, local governments can’t 


be forced to make on-site determinations, and they do not have to submit their ordinances to the Division for review.  
• N. C. General Stat. §143-214.23(a) restricts local governments from implementing more stringent riparian buffer requirements in the 


Jordan watershed. 
• DWQ’s “Identification Methods for Origins of Intermittent and Perennial Streams” cannot be used to make stream determinations that 


directly or substantially affect the rights or duties of any person because the document has not been adopted as a rule pursuant to GS 
CH. 150B, Art. 2 (208). 


• The requirements that a variance cannot be granted unless it “is in harmony with the general purpose and intent of the State’s riparian 
buffer requirements and preserves its spirit” and unless “the public safety and welfare have been assured, water quality has been 
protected, and substantial justice has been done”, with the possible exception of “water quality” and “public safety”, are ambiguous. 
Who decides these things and by what statutory authority? 


• Applicants may be granted a variance if DENR and local governments determine that the applicant cannot  “secure a reasonable return 
or make reasonable use of the property.”  These terms are not defined, which can yield arbitrary decisions.   


• Variance should be granted based on the specific and unique characteristics of the land and not on the purchase date of the property. 
• Only local governments that voluntarily implement the riparian buffer requirements may grant minor variances.  Local governments 


cannot be forced to grant variances if they choose not to implement the State’s riparian buffer requirements. 
• For the “No Practical Alternatives” review, local governments and the Director are ill equipped to determine whether the “project 


purpose can be practically accomplished in a manner that would better minimize disturbance” and whether the use “can be practically 
reduced in size or density, reconfigured or redesigned to better minimize disturbance”.  Also, local governments and the Director are 
only justified in making the determination relative to the buffer – not the entire project. The EMC does not define “practically 
accomplished”, which will surely result in arbitrary and capricious application. 


• The EMC must specify under what circumstances additional conditions may be imposed and must specifically state the conditions that 
may be added to the Authorization Certificate.   


• By what statutory authority does the EMC propose using the preservation of “substantial justice” as a factor in determining whether to 
grant a request for a variance?  Who determines whether a variance is “in harmony with the general purpose and intent of the State’s 
riparian buffer requirements and preserves its spirit?”  Language is ambiguous.   


     


Reply: 
The Commission has authority to delegate responsibility for riparian buffer requirements to local governments with the authority to regulate 
land use.  The EMC has determined that the riparian buffer requirements set forth in these rules are necessary to prevent further degradation 
water quality in the Jordan Reservoir.  Pursuant to delegation by the EMC, local governments are required to implement and enforce these 
requirements. 
 
DWQ’s “Identification Methods …” establishes guidelines used by Division staff to make stream determinations.  The manual includes non-
binding interpretive statements that explain methodologies used to identify the origins of intermittent and perennial streams. 
 
For major variances, the EMC would rule on the variance criteria cited.  For minor variances, local governments will.  Additional 
conditions on Authorization Certificates are a case-by-case determination dependent on site issues and constraints. 
 
The date of the purchase of property is one factor frequently used in determining whether application of a rule would result in “unnecessary 
hardships.”  Persons who buy property after the effective date of the Rule have notice of the requirements or limitations set forth in a rule. 
 
G.S. § 153A-340(c) and G.S. § 160A-388(d) grant local governments “the power to vary or modify any of the regulations or provisions so 
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that the spirit of the ordinance shall be observed, public safety and welfare secured, and substantial justice done.”  Local governments have 
traditionally used these factors when determining whether to grant a variance under zoning ordinances and subdivision regulations. 


 
The factors used in determining whether to grant a variance from this rule are modeled on those traditionally used by local governments.  
Local governments should not have difficulty determining whether a variance is in harmony with the general purpose of the buffer 
requirements because the purpose of the rule is plainly stated.   
 


182 8 a .0267  212 No Need for Rule 
The EMC hasn’t proven that the buffers currently required by other stormwater programs such as the NPDES Phase II aren’t working. 


     


Reply: 
While there is no procedural constraint for the EMC to prove the inadequacy of other buffer programs, we find that the buffer requirements 
of this rule better address the nutrient reduction needs of this strategy than the setbacks included in Phase II and Water Supply rules, which 
are designed for general water quality protection.  The buffers proposed here are virtually the same as those used in the Neuse and Tar-
Pamlico, both of which are nutrient strategies for restoration. 
 


183 8  a .0267  102, 210 
No Authority to Address Pesticide Use 
Section 16 states that use of pesticides is allowed in the buffer for forestry.  We do not believe that this language can be used because the 
authority to regulate pesticides lies with the Pesticide Board and not the EMC. 


      
Reply: 
The Hearing Officers have removed the pesticide application limitations from the rule. 
 


184 8 b .0267  
7, 11, 12, 30 


102, 201, 210 
 


State vs. Local Implementation, Costs 
• Oversight for riparian buffers should remain under state authority, because of cost issues, expertise. 
• $1.5 million dollar cost estimate for implementation of comprehensive protection and mitigation programs by local governments is 


likely an order of magnitude too low, especially considering requirements to regulate agriculture and forestry.   
• This rule is significantly more demanding than Phase II or WSW buffers in terms of inspection and enforcement costs, increased plan 


review costs, and increased public education and outreach.   
• Durham adopted a buffer ordinance for intermittent and perennial streams before the Neuse rules.  This rule is far more complex and 


proscriptive than Durham’s current buffer rule and will require significant additional staff time. 
• Landowners modifying Zone 2 will often not be negotiated without guidance and assistance.  
• We recommend some form of incentive for local governments to agree to take on the buffer permitting program, such as postponement 


of existing development requirements until further assessments reveal a critical need for them. 
• The TMDL states that DWQ will protect riparian buffers, while the rule states that local governments are responsible for this.  


     


Reply: 
The Hearing Officers evaluated this issue at length and ultimately revised the rule to shift certain aspects of implementation to the Division.  
The report provides additional discussion of their deliberations.  As revised, the rule requires the Division to address state, federal, local, 
forestry and agricultural activities as well as implementing the rule in jurisdictions where there is no local Phase II, Water Supply 
Watershed, or local initiative program.  This should reduce the magnitude of impacts to local governments.  We have revised our estimate of 
local implementation costs as described in our reply to Comment #119.  Also, while agency rules cannot mandate legislative funding, the 
Hearing Officers include recommendations in this report for the Commission to consider delivering a resolution on the subject to the General 
Assembly.   
 
The Hearing Officers agreed on the need to require local governments to address existing development independent of buffer or other 
strategy requirements.  A statement in the TMDL proposing Division implementation would reflect an earlier version of the strategy.   
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185 8 b .0267  104, 211 


Forestry Will Face Inconsistency, Uncertainty Between Local Governments 
• The rule allows local governments to meet or exceed baseline standards as they choose.  We’re concerned this will result in forestry 


operations being over-regulated in some counties and under-regulated in others, creating confusion among landowners and operators and 
inevitably increasing operation costs.  It is critical that regulations be appropriate, fair and uniform across a region.  We suggest a single 
standard for forestry-related practices.  The rule needs to include a preemption on local regulation as was done in the state water supply 
watershed regulations. 


• We want to ensure that on-site determinations made by DFR’s stream identification-certified personnel remain valid and the preferred 
method for forestry operations.  We recommend that local governments be required to accept these determinations. 


      


Reply: 
The Hearing Officers considered this input and revised the rule to require the Division to address state, federal, local, forestry and 
agricultural activities as well as implementing the rule in jurisdictions where there is no local Phase II, Water Supply Watershed, or local 
initiative program. The rule revision eliminates the latter issue since the Division will continue to accept DFR determinations. 
 


186 8 b .0267  12 Keeping Appeals Local Could Allow Political Influence 
The rule requires appeals of stream calls to be handled locally.  If the process becomes politicized, DWQ will still have to accept the results. 


     


Reply: 
The Hearing Officers considered this input and revised the rule to send all appeals of stream or buffer calls to the Division, as well as giving 
the Division the ability to review Authorization Certificates. 
 


187 8  b .0267  30 
Insufficient Time to Develop Local Programs 
Six months is not enough time for local governments to develop a local program including all of the necessary local ordinances.  We 
recommend 12 months. 


      


Reply: 
The Hearing Officers accepted the timeframes proposed.  The buffer rule is fully detailed and serves as a model ordinance for local adoption. 
Given the length of the state rulemaking process, local governments have substantial lead-time to otherwise plan for implementation. 
 


188 8 c .0267  104 


Costs - Forestry Significantly Impacted 
Contrary to complaints that forestry is not regulated in these rules, the forestry community will be significantly impacted, including a 50% 
increase in unit costs for logging in Zone 1, a total capital increase in harvest costs between years 2 through 5 of approximately $750,000, 
and annual opportunity costs in unharvested timber of approximately $1 million. 


     
Reply: 
We agree that a key aspect of forestry - harvesting and other activities within riparian buffers - will face significant new restrictions under 
this rule. 


189 8 c .0267  104 


Fiscal Analysis – Forestry Statements Inaccurate 
• The statement in the fiscal not on page 82 states: “Forest Harvesting:  The rule restricts timber harvesting in the first 30 feet of buffer, or 


Zone 1, to half of existing trees, with a minimum return frequency of 15 years…”  This statement has oversimplified and over-
generalized the restrictions in Zone 1, and in doing so, have made it appear as though the regulations are even stricter than what is set 
forward in the rules language. (See page 53 of 81 of the rules.)  The Fiscal Analysis language should be changed.  


• The word “certified” should be removed from the following sentence on page 88 of the Fiscal Analysis: “ Selective harvesting in the 
buffer requires that loggers have a certified forest management plan or specified alternative, but this is not expected to involve new 
regulatory costs.”  DFR does not “certify” forest management plans.  The statement should also be edited to more accurately reflect rule 
text. 


     
Reply: 
While we appreciate the commenter’s clarifications, we do not see substantive misrepresentation of the harvesting restrictions in our 
description.  We do not plan to release a revised edition of the fiscal note in which such changes could be made.   







# Sub-
ject Rule # Commenter 


# Comment / Reply 


 


D-66 / 80 
 


 


190 8 c .0267 602 
Fiscal Analysis – Pay Rate for Ordinance Preparation Low 
“The pay rate of $36/hour (FA Chapter 6, p.87) used to quantify the cost of local governments contracting assistance in preparing ordinances 
seems rather low.”  


     
Reply: 
We have revised the calculations as provided in Appendix E to address several issues including this comment.  We used a rate of $100/hr. 
 


191 8 d .0267  11  
Administration - Widen No-Disturbance Zone for Implementation Certainty 
The rules should be revised to adopt a 50-foot no-disturbance buffer instead of only Zone 1 being no-disturbance The allowances for Zone 2 
become difficult to enforce after initial development, especially in subdivisions. 


      


Reply:  
The rule expressly recognizes elective local authority to adopt more stringent requirements such as the one suggested here.  The Division 
prefers to retain the 2-zone requirements used in the Neuse and Tar-Pamlico and that we find suitable in this watershed.   
 


192 8 d .0267   Administration - Provide Effective Date for Existing Uses Exemption 
An effective date should be established for existing uses in section 6 to minimize potential removal of buffers before the rule is in effect. 


      


Reply: 
The rule does establish reference dates from which existing, ongoing activities may continue in Section (6) for both local and Division 
implementation.  To establish a reference date for such activities that pre-dates rule effective date would imply a prohibition on changes to 
those activities for that time period preceding effective date, which would violate statute. 
 


193 8 d .0267  12, 103, 318 


Administration - Allow or Do Not Allow Better Maps 
• The rule does not allow the use of digital stream maps, yet the paper maps will likely lead to errors.  Either the state should implement 


the rule as in Neuse and Tar until it has adequate digital maps, or local governments should be allowed to transfer Soil Survey and 
USGS streams onto local, spatially accurate maps for buffer determinations.  This will improve reviews. (12) 


• Remove .0267(4)(a)(iii), which allows for other mapping approved by the Commission.  It is ambiguous, inconsistent with buffer rules in 
other watersheds, and should be established through a separate rule-making process. (103) 


• The maps of streams and surface waters used by state agencies, local governments, developers and others are outdated and inaccurate.  I 
recommend that DWQ and EMC recommend funding of the plan to improve mapping and digital representation of surface waters as 
adopted by the NC Geographic Information Coordinating Council in January  2005 as part of its Jordan Lake Water Supply Nutrient 
Strategy.” (318) 


     


Reply:  
Language in Section (4)(a) is designed to allow for more accurate maps to be used.  It allows either alternative recommended in the first 
comment, pending Commission or Division approval respectively.  This option, including the public approval process, is an improvement on 
previous watersheds.  Rulemaking would be unnecessary to achieve this. 
   


194 8  e .0267  201, 212 
Protections - Diffusion of Flow from Conveyances is Unnecessary Over-regulation 
The rule calls for diffuse flow from man-made conveyances prior to entering zone two.  This is just another way of asking for a level 
spreader, which is technically a buffer prior to a buffer.  This is unnecessary and should be removed. 


      


Reply: 
The importance of diffuse flow to buffer function is well-established in the scientific literature, a common requirement of buffer programs, 
and our experience in the Neuse and Tar-Pamlico strongly affirms this need.  While diffuse flow could be accomplished by additional buffer 
width, there are more reliable methods where concentrated flows are involved, and we consider it more flexible and efficient to instead 
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establish a performance expectation and allow for site-specific adaptation. 
 


195 8 e .0267  103, 201 


Protections - Stormwater BMPs in Buffer – Make More or Less Stringent 
• Constructed wetlands or bioretention should be allowed in Zone 1 without mitigation; costs of these BMPs are significant enough. (201)
• The rule allows for the destruction of existing buffers to accommodate a variety of stormwater BMPs, which are not as effective at 


controlling nutrients as buffers and are detrimental to wildlife habitat and bank stability.  This provision should be eliminated. (103) 
• The Fiscal Analysis does not account for additional costs associated with maintaining structural BMPs in flood prone buffer zones. (103)


     


Reply: 
The stormwater rule generally will result in new costs to developers.  We do not see that as justification for exempting stormwater BMPs 
from buffer requirements.   
 
The second comment fails to recognize the limitations and offsetting actions required for BMPs in the buffer.  The rule allows stormwater 
BMPs in Zone 2 only after demonstration of no practical alternatives, which involves avoidance and minimization steps.  We see this 
allowance as consistent given that Zone 2 may be cleared and regraded in any case as long as it is revegetated.  The rule allows stormwater 
BMPs in Zone 1 only after demonstration of no practical alternatives and at a buffer mitigation ratio of 3:1. 
 
Regarding the last comment, it is arguable there will be any significant costs for this scenario.  BMPs may or may not be flood-prone.  The 
number of BMPs likely to pass the required alternatives analysis is likely to be quite small over time.  Estimating the additional cost for such 
BMPs would be difficult. 
 


196 8 e .0267  104, 210, 211 


Protections - Loosen Forestry Provisions in Zone One 
• There may be times during planned riparian plantings where it could be beneficial to site prepare and plant an area right alongside a 


stream, particularly if the tree were needed for shade over the channel.  We recommend softening the prohibition to allow approval by 
the Division of Forest Resources.   


• The harvesting of trees with exposed primary roots should be allowed.  Not doing so could lead to erosion, and if the tree falls into the 
stream, massive amounts of soils may also. (210, 211)  


• Modification of the prohibition on tracked or wheeled equipment in zone one may be appropriate.  It’s been shown that this type of 
equipment can be used without causing erosion.  Manual felling of trees is dangerous to loggers. 


     


Reply: 
The Hearing Officers considered these comments.  They did not agree with some of the logic given above; however, they did recognize more 
limited situations and revised the exposed roots clause to allow for cutting of trees with exposed roots if the activity is listed as exempt under 
Vegetation Management in the Table of Uses.  They did not alter the prohibition on soil-disturbing preparation in Zone 1.  We note that 
provisions in Section (14)(a) allow tree planting throughout the buffer.  They revised the rule to allow tracked vehicles except in the first 10 
feet, where there are no practical alternatives, and only in compliance with forest practice guidelines. 
 


197 8 e .0267  211 


Protections - Arguments Against Forest Harvesting Restrictions 
• Unintended Consequences; each additional regulation to forestland causes private owners to consider selling their land, which will be 


converted to development, which will contribute more nutrients to the watershed. 
• Nutrient transport to streams from properly managed forestland is generally at background or natural levels.    
• Forestry operations are already regulated under the NC Sedimentation Pollution Control Act to meet mandatory performance measures 


to prevent accelerated erosion and sedimentation of streams.  Data from DFR shows a 94% statewide compliance rate. 
• Forest nutrient uptake is limited except in young, rapidly growing forests.  Therefore, buffers should be managed to maintain such 


vegetation. 
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Reply: 
The Hearing Officers considered the forest harvesting restrictions an important and necessary component of the nutrient strategy.  We also 
find it more plausible that factors other than the buffer restrictions would be primary considerations in a landowner decision to sell property 
in a developing area.  We agree that undisturbed forestland exports nutrients at the lowest levels.  It has also been shown that forest 
harvesting can greatly increase nutrient export, particularly if improperly managed.  We note that DFR compliance data on Streamside 
Management Zones is substantially lower than the 94% overall rate.  A body of research disagrees with the last comment, and we note that 
the harvesting provisions restrict but do not prohibit tree removal anywhere in the buffer.  The Hearing Officers find the forest harvesting 
provisions reasonable. 
 


198  8 e .0267 210, 211, 305 


Protections - Require or Do Not Require Pre-Harvest Notification 
• We oppose the preharvest notification requirement for forestry and agriculture that was in early discussions of the rules. 
• Logging operations, especially on the scale that often precedes residential development, can be a significant source of phosphorous and 


sediment to streams. We believe the earlier proposed pre-harvest notification should be re-instated in the rule. (305) 


     


Reply:   
While we believe that preharvest notification would add accountability to forest stewardship, we did not consider these rules as the 
appropriate venue for establishing that accountability, which should be statewide in nature, and did not include it here. 
 


199 8 e .0267  7, 103 


Table of Uses – Detail Revisions Needed 
• In the Table of Uses, Vegetation Maintenance includes the removal of "understory nuisance vegetation” as defined in a DENR 


document, Exotic Plant Guidelines.  However, the referenced document does not define the term.  Please provide a definition or change 
to “invasive exotic species” which is defined in the cited reference. (7) 


• In “Vegetation Management” in the table of uses, add an exemption for hand clearing.  This is often used as a minimization method 
under Clean Water Act Sections 404 and 401 actions.  (103) 


• “Wildlife passage” is considered an Allowable Use.  It is not defined, but does not seem to be an impacting activity. (7) 


     


Reply: 
The first comment is correct.  The Hearing Officers have revised the term to “invasive exotic vegetation”.  (Amy/John – review) The second 
recommendation would open buffers to hand clearing by anyone for any purpose, which would be inconsistent with the intent of the rule.  
Clearing associated with 404/401 activities is addressed in the table under wetland, stream and buffer restoration, or would be part of 
impacts allowed by other items and permitted under 404/401. 
 
The Hearing Officers added the word “structure” to “wildlife passage” to apply to passage structures that increase the impact footprint of 
road crossings. 
 


200 8 f .0267  103, 212 


Changes Needed to Definitions 
• The definition of “stream restoration” includes a definition of stream.  Does this definition differ from any existing definition?  Why is 


‘stream’ not defined on its own? (212) 
• Define “dynamic equilibrium”. (212) 
• The terms “bridge”, “footprint”, and “stormwater management facility” should be defined in conjunction with the DOT. (103) 
• Change the definition of “temporary road” to allow for it to be restored within 24 months.  As the definition is currently written in 


.0267(2)(u) it allows for only six months.  (103) 


     


Reply: 
The Hearing Officers eliminated the definition for “stream” from the definition of “stream restoration”.  They did not consider it necessary 
to define dynamic equilibrium.  We believe the three terms for which definitions are requested are sufficient in their current context and as 
currently interpreted, as discussed with DOT staff.  The Hearing Officers removed the 6-month stipulation in the temporary roads definition, 
and added requirements for restoration directly following completion of construction to the temporary road use listing. 
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     (9) BUFFER MITIGATION - .0268 


201 9 a .0268  212 


No Statutory Authority 
• The EMC does not have the authority to require local governments to enforce the State’s riparian buffer requirement or to implement a 


local mitigation program under N.C. Gen. Stat §143-214.23 or any other statute.  
• There is no authority for the EMC to arbitrarily apply multipliers to riparian buffer impacts to determine the area of mitigation.   
• NC Gen. Stat. §143-214.20 and §143.21 state that donation of real property or moneys shall be used in the same river basin as the buffer 


that was lost.  The EMC does not have the authority to require that mitigation be located in the same watershed, much less a specific 
distance from the reservoir. 


     


Reply: 
Regarding statutory authority to require local buffer programs, see our reply to the first comment under the Buffer Protection Rule. 
 
Multipliers are used in setting mitigation area requirements to address the many uncertainties, approximations, and temporal losses 
associated with offsetting functional values lost from one natural ecosystem by recreating another.  The use of multipliers is within the 
Commission’s charge to ensure protection and recovery of water quality, and is a common practice in mitigation programs across the 
country for similar reasons. 
 
The third point is accurate only in that the cited statute restricts mitigation alternatives to the same river basin as the buffer impact.  The 
same statute also requires the mitigation to achieve equivalent or greater water quality protection, which is a reasonable basis for restricting 
the location of mitigation activities when location matters to a specific water quality need, as it does in this set of rules.   
 


202 9  b .0268  7 


Fiscal Analysis Underestimates Mitigation Program Administrative Costs 
Costs for mitigating riparian buffer impacts are supposedly rolled into those for buffer protection in the fiscal analysis, but they are not 
explicitly mentioned in the buffer protection cost estimates.  In our experience, costs associated with plan review, inspection, record keeping, 
and maintenance, even for projects not undertaken by the Town, are significant. 


     


Reply: 
In the fiscal note we considered mitigation approvals as part of buffer permitting.  We did not explicitly state that, and we understand from 
this and other comments that local governments believe we have underestimated all local program costs including these.  Prompted by this 
input, we have revised our estimates as described in Appendix E. 
 


203 9 c .0268  212 Allow Use of Any Approved Mitigation Bank 
The EMC should add a provision in the rule that allows the purchase of credits from an approved private mitigation bank. 


     
Reply: 
The Hearing Officers agree with this recommendation and have added the option. 
 


204 9  c .0268  212, 214, 216 Hold EEP to Private Seller Requirements 
All providers of nutrient offsets, including EEP, should be explicitly subject to the provisions of .0269. 


      
Reply:   
The Hearing Officers agree with this principle and have revised this and other rules accordingly. 
 


205 9  c .0268  212 
Government-Subsidized Restoration Should Not be Tradable 
The rules should not allow parties that receive state or federal funds to establish or maintain certain land uses or buffers that produce excess 
load reduction to sell those credits. 


     Reply: 
This issue has been raised in the past at the national level but we are not aware of specific federal policy positions or legal actions.  Within 
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our state, the ability for parties to profit after being assisted by state or federal funds exists with wastewater dischargers in the Neuse, and 
would exist for that source in this watershed, along with agricultural producers and local governments addressing existing development.  
This may be a question for individual funding programs to address. 
 


206 9 d .0268  212 


Appraised Value of Donated Land Inappropriate Determinant of Mitigation Ratio 
The use of appraised land value does not reflect the “value” of land donated for mitigation.  Land placed in permanent conservation 
easements will discharge only the baseline amount of nutrients into perpetuity and meets avoidance and minimization goals.  The mitigation 
formula must reflect this benefit and give credit for removing land from production and permanently reducing the nutrient load. 


     


Reply: 
The property value is not the controlling factor in assuring the nutrient offset under the land donation option.  The controlling factor is the 
requirement that the land contain at least as much restorable buffer acreage as otherwise required by the mitigation ratios.  The requirement 
that the appraised value at least equal the fee that would be required under the offset payment option provides a fallback, but were it actually 
needed to recover funds to put toward restoration elsewhere, transaction costs would be significant.  The difference between appraised value 
and sale price would likely only cover a portion of those transaction costs.  The perpetual load reduction that results from buffer restoration 
on the donated land is no different from that on land restored through an offset payment, a reduction that is necessary to offset the perpetual 
loss of buffer function elsewhere that led to the requirement. 
 


207 9 d .0268 103 


Revise Restoration Design Criteria 
• In Section (4) Location of the Mitigation, add “or as determined by the DWQ as an ecologically acceptable area.” to the end. 
• In Section (8)(d)(ii) & (g), the NCDOT recommends modifying these two sections to allow 320 trees/acre at three years and 260 


trees/acre at five years.  By forestry and current wetland restoration standards, this is a reasonable request. 


     


Reply: 
We have considered the comments and prefer the current wording in both cases.  We do not see a need for the first addition, and we stand by 
the proposed tree density requirement as reasonable and representative of natural communities.   
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     (10) OPTIONS FOR OFFSETTING LOADS - .0269 


211 10 a .0269 21, 100 


Trading Needed for Local Governments, Agriculture 
• Local governments need more flexibility to meet requirements: buy-down opportunities with EEP; time to assess whether trading will be 


feasible; an emphasis on trading vs. in-lieu payments; a trading ratio of 2:1 or greater to ensure actual reductions. (21) 
• With such a limited number of traders for nutrient credits, it is essential that agriculture participates and remains an active player in 


trading.  Enhanced outreach by the state and localities may be necessary to ensure high rates of participation by agriculture. (100) 
 


     


Reply:   
The Hearing Officers agree with the concept of trading, including private sellers.  They have revised both the agriculture rule and this rule to 
clarify the potential for agriculture to either sell or buy credits, and have added the option to use private sellers to the new development, 
existing development, state and federal, wastewater, and buffer mitigation rules. 
 


212 10 a .0269 214, 216 


Allow Private Sellers of Credit Throughout Rules 
There are several areas throughout the rules needing amendment to fully enable private nutrient offset markets in these rules - New 
Development, Existing Development, Buffer Mitigation, & Wastewater.  Also, a policy of preference for private providers of nutrient offset 
credits and riparian mitigation, as compared to payment to a state fund should be implemented.  Market forces should be allowed to set the 
price of mitigation.   


     


Reply: 
Altogether, the Hearing Officers support trading concepts and have added provisions to each of these rules to allow for private offsets.  They 
did not support stating a preference for private offsets.  
 


213 10 a .0269  12 Constrain EEP Offset Projects to the Same Local Government Jurisdiction 
Offset payments to EEP should be put into projects in the same subwatershed, ideally within the same jurisdiction. 


     


Reply:  
Under the public comment version of the rules, NC EEP restoration projects would be constrained to the same subwatershed as the excess 
loading.  The EEP has stated that it could not reasonably administer a requirement to provide restoration within the same jurisdiction.  
However, under the new development rule, local governments have the option to establish their own offset programs, and developers the 
option to find offsets privately, and all offset options would be required to meet the conditions of the trading rule, including the requirement 
to address differences in instream loss to the level of the 14-digit hydrologic unit. 
   


214 10 a .0269  7 


Inequitable to Save DOT Costs at Expense of Local Governments 
The “co-mingled drainage treatment” scenario for DOT in the fiscal note refers to the treatment by DOT of runoff from both DOT and non-
DOT land for cost-effectiveness.  It proposed that DOT may sell treatment credits at higher rates than it costs to DOT to local jurisdictions 
for treating their runoff (pg. 130).  This is a significantly lower estimate of costs for DOT ($71 million) compared to the estimate for putting a 
BMP on every outfall on all of their existing roads in the watershed ($595 million) (pg. 129).  This suggests that DOT may transfer much of 
the BMP costs to local governments, but this cost to governments is not included.  DOT’s lowest cost alternative ($58 million) was to use 
only EEP offsets.  There is concern whether there are a sufficient number of sites in the Upper New Hope Arm that meet the EEP project 
criteria to offset all the miles of DOT roads in the UNH arm. 


     


Reply:   
The difference in cost to DOT between the ‘co-mingled drainage’ scenario and the ‘every outfall’ scenario is not a cost that would be shifted 
to local governments.  It is partly an efficiency gain from a given practice treating a substantially larger drainage area and thus accruing 
more reduction credit for a given mobilization cost, and partly a conservative estimate by DOT in assuming that every outfall in the Haw 
watershed would require treatment to meet the 8% reduction target. 
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The comment that restoration sites in the Upper New Hope Arm may be insufficient to meet DOT road needs appears to be well founded - 
initial evaluation by NC EEP supports that assessment.  The fiscal document recognizes this potential in suggesting that ultimate costs could 
well reflect a combination of the different approaches discussed here. 
 


215 10 a .0269 103 
Changes Needed to Allow DOT Participation 
• Remove Section (2)(a), as it would prevent the DOT from implementing cost effective nutrient load reductions via trading. 
• Replace “sell” with “trade” throughout. 


     


Reply: 
We consider Section 2a an important element of the rule and do not believe that it will be counterproductive to rule intent.  However, the 
Hearing Officers have revised the language in this section to clarify its intent.  We see the term ‘trade’ as ambiguous, while it will be 
important to hold specific parties to certain requirements established in the rule. 
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     (11) WASTEWATER - .0270 


221  11 a .0270 


1, 15, 19, 30, 
52, 53, 56, 57, 
58, 60, 61, 62, 
64, 65, 68, 205, 
206, 219, 232 


Costs are Prohibitive 
• Modify the rules to address multiple shortcomings, including cost.  Local governments must spend $211M over 10 years to upgrade 


wastewater treatment plants.   Costs for the treatment plant improvements are prohibitive.  
• Treatment plant improvements will be too costly and unattainable without significant grant assistance to all municipalities. (219) 


     


Reply:  
But for the proposed strategy and rule, the larger dischargers would have been subject to nutrient limits in 2003. Thus, the incremental costs 
for additional improvements required under this rule are a truer measure of its fiscal impacts.  The 1997 Clean Water Responsibility Act 
(HB515) requires that all wastewater dischargers to Nutrient Sensitive Waters meet annual mass limits equivalent to 5.5 mg/L TN and 2.0 
mg/L TP for the permitted flow at NSW designation. HB1366 (also 1997) provides that dischargers could develop the necessary models and 
determine the nutrient limits necessary to protect their receiving waters.  In 1998, the EMC approved the dischargers’ request to model the 
Jordan Lake watershed. The resulting nutrient limitations are proposed in this rule. The nitrogen limits are slightly lower than those in the 
HB515, and the phosphorus limits are lower still. The point source dischargers would already have faced the bulk of the improvement costs 
even without the proposed strategy. 
 
The cost of wastewater treatment plant improvements required to meet the proposed nutrient limits is considerable. Dischargers in the Neuse 
River Basin have demonstrated that these improvements can be attained through a combination of the available local, state, and federal 
funding opportunities. The group compliance approach provides interested dischargers with a degree of flexibility in meeting their individual 
limits. And the nature of mass limits allows, in effect, some phasing in of the limits. 
 


222 11 b .0270 11, 18, 26, 
27,31.10, 66, 67 


Point Sources Underburdened or Overburdened 
• Reduction requirements put an inequitable burden on point sources.  
• Require greater reductions from the point sources; this would yield more effective and reliable reductions. (11) 


      


Reply: 
The CWRA requires that all sources contribute to the nutrient reductions in an equitable manner. The DWQ interprets this to mean that point 
and nonpoint sources should be subject to the same percent reduction requirements. 
 


223 11 b .0270 12 Effluent Requirements For Wastewater And Stormwater Are Not Equitable 
3.0 mg/L TN is BAT for wastewater, but stormwater influent is 1.2-2.6 mg/L. 


     


Reply:   
Pollutant concentrations in untreated wastewater are many times higher than those typically found in untreated stormwater and are 
continuous in nature. As a result, the types of treatment processes used for the two and the nutrient removals they achieve will differ 
considerably. The percent removals and mass reduction of pollutants – and associated costs – are much higher for wastewater treatment 
plants than for stormwater BMPs. Thus, it is misleading to compare BAT concentrations for wastewater with stormwater treatment systems. 
 


224 11  b .0270  18, 26, 27, 31.3 
Inequitable Requirements for Point Sources vs. Agriculture 
Point sources are targeted for more nutrient reductions in the future.  If farmers implement standard BMPs, they are not subject to additional 
requirements; but the wastewater treatment plants may be subject to more stringent limits in the future. 


      


Reply:  
The point sources as a whole are not targeted for future nutrient reductions. The rule does note the possibility of future changes as might be 
required to implement a new TMDL or similar action; such changes would require revisions to the rule through the rulemaking process.   
The rule also allows the Director to establish more stringent requirements for any discharge where necessary to protect local water quality 
from the impacts of excess nutrients, a situation with sufficiently greater potential for point sources to merit recognition in rule. 
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225 11  b .0270  66, 67 Apply the strategy statewide so as to not give other areas an economic advantage. 


     
Reply:   
The requirements vary significantly by type of facility and subwatershed, and are specific to the needs of Jordan Reservoir.   


226 11 b .0270 31.6 
Division Should Have Required Graham to Add Nutrient Removal During Upgrade 
The Division knew about nutrient issues in Jordan Lake but did not require the City of Graham to include nutrient removal when the City 
upgraded its treatment plant in 2002-2003. It would have been more cost-effective to include those improvements then than later. 


     


Reply:  
The timing of the City’s upgrade relative to the development of the strategy was unfortunate. The Division did not have sufficient information 
by 2002-2003 to determine whether discharge limits would be necessary to protect water quality in the lake, nor to project what those limits 
might be. That understanding emerged in 2004-2005. It is unlikely that the City of Graham or any other discharger would have accepted 
nutrient limits at an earlier date based merely on the Division’s speculation. The City and numerous other stakeholders were intimately 
involved in the development of the nutrient-sensitive model and the strategy and so were aware of any new developments at the earliest 
possible time.   
 


227 11 c .0270  Compliance Date for Nitrogen - Revise or Do Not Revise 


    


9, 51, 54, 55, 
300, 304, 305, 
306, 307, 308, 
309, 310, 311, 
312, 313, 314, 
315, 501 513, 


548 


Restore the compliance date for nitrogen from 2016 to 2011: 
• Implementation will benefit the public health and welfare. 
• The Clean Water Responsibility Act (CWRA; HB515) requires wastewater dischargers to Nutrient Sensitive Waters (NSWs) to meet 


nutrient limits within a specified timeframe. 
• The original Jordan timetable called for rules by 2003.  
• Already allowed a 5-year extension; need to restore water quality to protect recreational fishing, prevent fish kills, avoid unhealthy 


balance in fish and aquatic species. 
• EPA requires reasonable assurance in TMDL that allocations will protect water quality and will be implemented expediently. 
• When EPA approves a TMDL, the allocations from the TMDL must be the basis for any state rules. 
• Further delays will result in further impacts to the lake. 
• Point source controls are the most reliable and quantifiable reductions required in the rules and will yield results more quickly. 
• Knew the lake would be nutrient sensitive when it was built, so have had ample opportunity to prepare for nutrient controls.  
• Many decisions to delay treatment plant improvements have been made since the CWRA was passed in 1997. Greensboro has avoided 


making improvements in the past. Should look at incremental costs of improvements, not at the total costs. Also, future pH TMDL for 
the Haw will only require further reductions. 


• During droughts, up to 90% of stream flow has gone through treatment and nutrient concentrations are the highest. 


     3, 30, 31.5 


Preserve the 2016 compliance date for nitrogen: 
• It takes into account the considerable costs and the time and effort necessary to make wastewater treatment plant improvements. 
• It is offset by moving the phosphorus compliance date up to 2009. 
• The 2016 date allows time to complete necessary improvements and is consistent with the timelines for Agriculture. Burlington will be 


able to meet its nitrogen limit with a compliance date of 2016. (3) 
• It allows a more thoughtful and productive solution and will help avoid spikes in utility rate increases. (601) 


    31.5, 31.9, 
31.12, 31.12 


Given the considerable costs involved, take a phased approach and require plant improvements at the next major upgrade or expansion. 
• Point sources are small part of the nutrient problem 
• Graham upgraded its plant in 2002 and will be paying off $8.9M until 2017 
• Will have to divert funding from other environmental needs to pay for more treatment plant work 
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• 2002 speculative limits provided by DWQ did not include the new nutrient limits 


    23 We prefer the 2016 compliance date but there may be merit in ramping up the nitrogen reduction requirements between now and 2016. 
    25 Give local governments (especially small ones) time to phase in implementation. 


      


Reply:   
The NC General Statutes specify that the Commission shall establish a compliance date that allows, after rulemaking, “a maximum of three 
years to plan, design, finance, and construct” treatment plant improvements necessary to meet the established nutrient limits; and can extend 
the schedule by a maximum of two additional years if it finds it necessary (NCGS 143-215.1B(b)). The rule is revised to establish the nitrogen 
compliance date as the fifth full calendar year after its effective date. 
 
The proposed compliance dates for meeting N and P limits allow considerable time for local governments to design and construct the 
necessary treatment plant improvements.  In addition, the mass limits, by their nature, provide some relief to the affected facilities: a plant 
operating at 50% of its design capacity can discharge at twice the concentration and still meet its mass limit. (4 MGD design x 5.3-mg/L 
equiv. conc.  =  2 MGD actual x 10.6 mg/L actual conc.) 
 


228 11  d .0270  3, 16, 216  


Phosphorus Reduction Requirements Are Excessive 
• 67% reduction in Haw Arm, from 2.0 to 0.67 mg/L. 
• Neuse & Tar-Pam strategies require 2.0 mg/L as quarterly average. 
• Director can further reduce limits. 
• Actual reduction requirements for Burlington plants approach 30-40%. (3) 
• The 5% phosphorus reduction translates to 66.5% at Greensboro’s discharges (from 2.0 mg/L down to 0.67 mg/L), and the 5% TN 


reduction to about 70%. (16) 


      


Reply: 
These comments are based solely on concentration comparisons, reflecting a common misunderstanding of how the nutrient targets affect 
individual facilities and are misleading as a result.  In the Goals rule, the strategy percent goals are converted to annual mass loads for point 
sources for each subwatershed.  The wastewater rule is designed so that subwatershed discharges meet those mass load reductions from 
baseline as a whole.  Any individual discharger is not required to meet the strategy percent reduction on its mass load.  Since mass load is a 
function of both flow and concentration, requirements for individual facilities are based on a single equivalent concentration, or level of 
treatment, at full permitted flow for all similar discharges in a subwatershed.  Some facilities in a subwatershed will have to make more 
extensive improvements than others at some point before reaching full permitted flow.   Those that have already taken steps to improve 
treatment levels will not be penalized but instead will be that much closer to or at their mass load target.  The stakeholders considered this 
approach most equitable and requested it, and the Division agrees with them.   
 
Impacts to Haw dischargers overall are as follows.  In the case of P limits, the apparent 66.5% decrease in concentration is offset by an 
allowed 85% increase in flows, from 53 MGD in the 1996-2001 baseline period to 97 MGD of permitted flow in 2004. The net result is the 
phosphorus load reduction target of only 5% across all Haw dischargers.   
 
To address the comments specifically, of the eight largest Haw dischargers, accounting for 98% of subwatershed point source loads, only 
two treatment plants – Greensboro’s Buffalo Creek and Burlington’s Eastside – must actually reduce their N loads below baseline by the N 
compliance date.  And only three – these two and Graham – must reduce their P loads.  Eventually all Haw facilities must improve their N 
and P concentration levels to meet their mass loads before they reach permitted flows, but most have many years of growth room beyond the 
compliance dates.   
 
More specifically, new limits for the four Greensboro and Burlington plants, which account for 90% of Haw point source nutrient loads at 
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baseline, equate to the following changes in mass load compared to baseline loads:  
• Greensboro T.Z. Osborne WWTP:  23% increase in nitrogen, 7% increase in phosphorus.  
• Greensboro North Buffalo Creek WWTP:  50% decrease in nitrogen, 49% decrease in phosphorus.  
• Burlington Southside WWTP:  5% increase in nitrogen, 13% increase in phosphorus.  
• Burlington Eastside WWTP:  38% decrease in nitrogen, 11% decrease in phosphorus. 
 
To illustrate how concentration reductions can differ so greatly from mass requirements, the P limit at Greensboro’s T.Z. Osborne plant was 
2.0 mg/L during the baseline period when its flow averaged 18.6 MGD.  The proposed mass limit is 80,900 lb/yr, equating to 0.67 mg/L at a 
permitted, future flow of 40 MGD.   While comments correctly figured a 66.5% reduction in concentration, they failed to recognize 115% 
increase in flow allowance, equating to an overall 7% increase in mass, from a baseline 75,870 lb/yr to 80,900 lb/yr.   
 
To address the comment comparing Jordan requirements to Neuse and Tar-Pamlico, phosphorus was of secondary concern in those basins.  
The quarterly average concentration limits there ensured that phosphorus was subject to some level of control.  Water quality studies in the 
Jordan Reservoir show that phosphorus plays a more significant role there, warranting more stringent controls. 
 
The rule provision for more stringent point source limits simply preserves the Director’s ability to protect against localized water quality 
impacts, or “hot spots,” should they occur.  It does not authorize broader reductions in point source targets, which are established 
separately in the Goals rule, 02B .0262, nor in the discharge limits derived from those targets. 
 


229 11  d .0270  16 The nutrient caps are forever and don’t allow for future growth. 


     


Reply:   
The first part of the statement is essentially correct while the second part is incorrect.  The proposed nutrient allocations are mass limits that 
cap nutrient loadings to surface waters indefinitely. However, as their wastewater flows increase, it will be necessary for individual 
permittees to either provide more effective treatment or implement alternate disposal methods (reuse, land application, etc.) in order to meet 
those limits. Also, as described in replies above, most facilities have substantial growth room within their existing permits due to flow limits 
well beyond current flows. 
 


230 11  d .0270  3  
Changes To Limits Should Go Through Rulemaking 
• Changes to limits due to local water quality impacts should go through rulemaking. 
• Any changes in allocations should go through rulemaking. 


      


Reply:   
In the first case, the provision maintains the Director’s authority to apply more stringent limits where necessary to protect local water 
quality. More stringent limits do not, in this case, require rulemaking. Note that allocations and limits are related but distinct.  An allocation 
is the highest allowable load a facility may discharge (or deliver). A permit limit sets the actual limitation on a discharge; it may be lower 
than the allocation but not greater. If more stringent limits are applied under this provision, the discharger would still hold its full allocation 
but some portion would then be held in reserve - unavailable for use at that discharge point. 
 
Any change to the wasteload allocations in Sub-item (3)(c) of the rule (except as provided elsewhere within the rule) must go through 
rulemaking. 
 


231 11  e .0270  23 
Add Flexibility to Optimization Requirements  
Allow flexibility so that point sources aren’t penalized for early upgrades and have a chance to evaluate efficacy and cost-effectiveness of 
treatment units (including filters) in various operating modes. 


      
Reply:   
The intent was simply to clarify operational requirements in HB515.  We agree that it should better define optimization as it applies to both N 
& P removal.  
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232 11  e .0270  23, 25, 225 


Add Flexibility - Allow Group Compliance, Allocation Trading, Private Sellers of Offsets 
• Keep the group compliance option. 
• Allow trading so large local governments can make improvements first and cover for the smaller ones. 
• Sub-item (6)(a)(ii) should stipulate to what entities offset payments are to be made, and these should include private sellers consistent 


with 02B .0269. 


     


Reply:   
The Hearing Officers retained the group compliance option.  The trading provisions and group compliance allow use of the strategy 
contemplated in the second comment.   
 
The provisions for new and expanding facilities have been revised to allow discharges to either make offset payments to the Ecosystem 
Enhancement Program or implement other similar offset projects.  The mechanism and process for the latter must be established before this 
option is available to the dischargers but all options must meet requirements of the trading rule. 
 


233 11  f .0270  405 
Unintended Consequence – More Onsite Wastewater 
The strategy will promote more on-site treatment systems in large areas of the watershed, though most agree that wastewater treatment plants 
would be more reliable and more protective of water quality. 


     


Reply: 
This may be an unintended result of the strategy in the longer term.  In the short term, however, it will likely occur with or without the 
strategy. It is not unusual for developments in areas of rapid growth to rely more heavily on on-site systems.  The Division will observe 
wastewater treatment and disposal trends and address undesirable trends as necessary. 
 


234 11  f .0270  11 Require operator certification for all treatment systems, both discharging and nondischarge, including single-family residences. 


    


 Reply:   
The Division will consider the merits of expanding operator certification requirements to these facilities, but will do so separately from the 
proposed rulemaking.  
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     (12) STATE & FEDERAL STORMWATER - .0271 


241 12  A .0271  103 


DOT Not Included in Process, Not Shown to Be Significant Source 
• The nutrient response model and the other technical analyses that are the basis for the rules failed to include quantification of DOT’s 


nutrient loads. 
• The technical analysis that the rules are a product of did not include the participation of the DOT, contrary to, at a minimum, the spirit 


of NCGS §143-215.1(c5), which requires the model to be developed in conjunction with the affected parties. 


     


Reply: 
The first statement is true enough since nutrient response models, by design, do not distinguish specific sources contributing to the load 
entering the lake, since the other analytical tool, the watershed model, estimated loads from a typical set of land uses that did not include 
state-owned roadways and facilities, and since DOT was not identified at the outset for explicit inclusion given that the focus was on 
wastewater dischargers.  Nevertheless, current, approved export estimation methods, such as the Tar-Pamlico export method, indicated that 
DOT’s loads would be significant.   
 
The second comment refers to a section of statute that is specific to wastewater dischargers.  It calls for the model as an elective substitute 
for specific discharge concentration limits, a context that would not prompt inclusion of runoff sources.  As mentioned above, DOT was not 
identified at the outset for explicit inclusion given that the focus was on wastewater dischargers.   
 


242 12  A .0271  103 
Limiting DOT to Stormwater Treatment Makes Compliance Difficult 
DENR is focused on stormwater treatment as its selected means by which DOT must demonstrate compliance with the rule, making it very 
difficult for the DOT to pursue cost effective and environmentally effective nutrient reduction source control solutions. 


     


Reply: 
The existing development portion of the rule, the more costly requirement in the near future, does not mandate stormwater treatment but 
instead calls for load-reducing activities, providing full latitude for source reduction practices.  The new roads portion called for 
stormwater treatment, like its counterpart rule for local governments, since source controls could not be expected to yield the needed 
reductions.  However, recognizing the many challenges faced by linear public transportation infrastructure facilities for achieving cost-
effective reductions, the Hearing Officers have revised the new development requirements to allow compliance with the treatment 
requirements of the buffer protection rule to suffice for new roads. 
 


243 12  A .0271  103 


DOT Compliance Cost Unreasonable and Disproportionate 
The cost of compliance, as high as $600 million according to DWQ’s Fiscal Analysis, is unreasonable and disproportionate.  According to 
DWQ’s Fiscal Analysis, the DOT only contributes approximately two percent of the total nitrogen load and three percent of the total 
phosphorus load in the Jordan Reservoir Watershed. 


     


Reply: 
The $600 million scenario for existing roads was developed by DOT staff.  It represented a worst-case scenario that we believe is quite 
avoidable.  Our low-cost scenario, still conservatively estimated using stormwater retrofits, was $58 million.  As indicated above, the rule 
allowed for any quantifiable load-reducing activities, opening the door for potentially much more cost-effective measures. 
 


244 12  a .0271 
(S/F) 103 


Replace DOT Requirements with Fair, Reasonable and Proportionate Ones 
Remove .0271 (c) & (d) and base requirements on a fair, reasonable, and proportionate quantitative analysis that include DOT’s 
contribution, and allow for more cost-effective nutrient reductions.  Credit towards compliance should also be integrated with other 
programs, including DOT’s statewide NPDES Stormwater Permit (NC000250). 
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Reply: 
The Hearing Officers agreed to revise the rule to allow compliance with the requirements of the riparian buffer rule to satisfy new road 
requirements, and to call for a minimal annual rate of retrofit implementation on existing roads, both based on discussions with DOT staff. 


245 12 A .0271 
(S/F) 103 


Technical Changes on DOT Issues 
• Replace the purpose statement in Section (1)(a) with “To achieve and maintain Nonpoint source nitrogen and phosphorus load 


reductions from state-maintained road and industrial facilities, and from lands controlled by other state and federal entities in the 
Jordan watershed.” 


• A definition of “development”, in consultation with the DOT, should be included in this rule. 
• Section (2), after “requirements of those programs, such as…” add “projects and activities falling below a lower threshold of 


significance as defined through a Division-approved Stormwater Management Program. 
• Define “vested projects” and “ built-upon area “ through consultation with the DOT. 


     


Reply: 
The Hearing Officers have revised the Purpose language consistent with revisions made to the DOT sections.  We expect to work with DOT 
during its Plan development to establish the specifics sought in the definition recommendations. 
 


246 12 A .0271  29 Rules do not contain clear estimates of the cost of compliance for transportation agencies such as the NCDOT. 


     
Reply: 
The cost estimates in the fiscal note are clear and provide a range that reflects the potential compliance options in this developing field. 


247 12 B .0271  107  


Provide Non-DOT Entities the Full Range of Load-Reducing Options 
• The rule allows for the NCDOT to achieve nutrient reductions by eliminating illegal discharges.  However, this isn’t an option for other 


state and federal entities.  We request this be added. 
• We request that all permitted entities be allowed to use NPDES stormwater requirements to help meet the mandates of this Rule as 


currently provided for DOT in Item (7). 


      


Reply: 
Removal of illegal discharges was listed as the last item in the non-DOT Section (3)(b)(iv) in the public comment version.  We also note that 
this list is expressly not inclusive, thus parties may propose any other activities that can be quantified as nutrient-reducing. 
 
The Hearing Officers agree with the second point and have revised the language in Item (7) to provide all parties this option. 
 


248 12 B .0271  7 


Make State/Federal Requirements the Same as for Local Governments 
The requirements and schedule for the state and federal agencies need to be identical to those for local government.  The state agency 
implementation schedule appears to lag local government by 18 months.  Further, comparable requirements to those contained in .0266 
(ExD)(3)(c-e) for local governments appear to be missing for non-DOT agencies.  


     


Reply: 
Compliance dates for non-DOT parties are the same as those for local governments for parallel requirements.  The Hearing Officers 
revised existing development compliance dates to parallel their revisions to those for local governments.  New development compliance 
dates are substantially earlier for non-DOT entities since the Division will permit those activities, eliminating the need for those entities to 
develop permitting programs.  The comment is correct that we did not propose education, mapping and illegal discharge requirements for 
non-DOT state entities. This was in part considering diminishing returns from many small entities compared to Division administrative 
burden, in part given that local governments will cover education, and in part given that existing development reduction needs may well 
drive mapping and illegal discharge programs in any case. 
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     (13) BUFFER MITIGATION FEES - .0272 


251 13   .0272 100  


Increase Fee to Cover Actual EEP Costs 
The fee proposed (70 cents per square foot) in insufficient to cover actual costs EEP to produce buffer restoration.  We recommend the fee 
be set at 96 cents per square foot, noting that it may need to be revised as our program determines if recent guidance from DWQ (50 foot 
policy of Oct 10, 2007) will further increase program costs. 


      
Reply: 
The Hearing Officers have revised the fee per this recommendation. 
 


252 13  .0272 212 
No Statutory Authority to Revise Fee Automatically 
“The EMC is attempting to increase fees paid to the Ecosystem Enhancement Program on an annual basis using the Civil Works 
Construction Cost Index System.  No statutory authority exists for an “automatic” fee increase.” 


     
Reply: 
We will seek the RRC’s interpretation on how the APA statutes apply to this provision.   
 


     (14) CAPE FEAR RIVER BASIN (SCHEDULE OF CLASSIFICATIONS) - .0272 


     
 
We received no comments on this rule. 
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		Replace DOT Requirements with Fair, Reasonable and Proportionate Ones 

		Technical Changes on DOT Issues 

		Provide Non-DOT Entities the Full Range of Load-Reducing Options 

		Make State/Federal Requirements the Same as for Local Governments 

		Increase Fee to Cover Actual EEP Costs 

		No Statutory Authority to Revise Fee Automatically 














Executive Summary 
To the Report of Proceedings on Proposed Rules For the  


B. Everett Jordan Reservoir Water Supply Nutrient Strategy 
For the May 8, 2008 Meeting of the NC Environmental Management Commission 


 
 
The potential for excess nutrients was recognized when the B. Everett Jordan Reservoir was 
proposed in 1945.  The reservoir was approved by Congress in 1963.  After years of construction 
delay due to projected water quality concerns, the lake was impounded in 1983.  It was designated a 
Nutrient Sensitive Water (NSW) that same year by the Environmental Management Commission.  
The lake has consistently tested as eutrophic or hyper-eutrophic since then. In 2002, the Division of 
Water Quality determined that the Upper New Hope Creek Arm no longer met its designated uses 
due to exceedences of the chlorophyll a standard, and in 2006 made the same determination for the 
rest of the lake.  The Haw River arm was also impaired in 2006 for pH exceedences.  Both 
parameters are indicative of excessive nutrients.  These impairments place the reservoir on North 
Carolina’s list of impaired waters under Section 303(d) of the federal Clean Water Act.   
 
Key legislation that directs the commission to address Jordan Reservoir’s impairment is included in 
the sweeping Clean Water Responsibility Act of 1997, S.L. 1997-458, often referred to as HB 515.  It 
included requirements to set concentration limits on wastewater facilities discharging to NSWs.  The 
follow-up SL 1998-212 allowed the commission to grant a compliance extension if a facility chose to 
develop a calibrated nutrient response model for the water body and adhere to the results.  The Act 
also required the commission to set restoration goals for NSWs, requiring steady progress distributed 
among point sources and nonpoint sources in a fair, reasonable, and proportional manner relative to 
their contributions. In 2005, the General Assembly also enacted SL 2005-190 that directed the EMC 
to adopt permanent rules to establish and implement nutrient management strategies to protect 
drinking water supply reservoirs.  In addition to state legislative requirements, the determination that 
the reservoir is impaired set into motion the Clean Water Act requirements to set and enforce nutrient 
load reduction limits, known as a total maximum daily load (TMDL).   
 
During 2003-2004 division staff conducted a 1 ½ year, 22-meeting stakeholder process to apply the 
reservoir model to seek a consensus on lake nutrient loading goals, discharger allocation methods, 
and a conceptual nonpoint source strategy1.  In 2005, staff solicited public comment on a rules 
framework and brought draft rules before the EMC’s Water Quality Committee.  In January 2006, 
the committee directed staff to conduct additional stakeholder meetings, which continued thru 2006.  
A TMDL for the entire reservoir was approved by the EPA in August 20071. 
 
The strategy is designed around separate nitrogen and phosphorus percentage reduction goals for 
each of the three arms of Jordan Reservoir.  The proposed set of rules is a comprehensive effort to 
address nutrient sources to Jordan Reservoir to meet the goals1.  The rules address point source 
discharges and nutrient runoff from agriculture, existing development, and new development, 
including from state and federal government-controlled lands.  In addition, they require protection 
and of existing vegetated riparian buffers and sound fertilizer management. 
 
Pursuant to the commission’s authorization and notice in the North Carolina Register, the division 
held three public hearings and provided a 90-day written comment period from June 15 through 
September 15, 2007 on the proposed set of rules.  Approximately 400 people attended the hearings, 
                                                                 
1 Report or other supporting document(s) available on DWQ’s Jordan nutrient strategy website, at 
http://h2o.enr.state.nc.us/nps/JordanNutrientStrategy.htm.  
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150 of whom spoke. Staff received more than 7,000 documents, postcards, and emails providing 
written comment1.  A detailed, 80-page commenter-indexed summary of all public comments along 
with staff replies is provided as Appendix D of the Report of Proceedings.   
 
In general, lake users, watershed residents, and several local governments voiced strong support for 
the rules, while many local governments and development interests expressed strong objections.  
Objectors questioned the impairment determination, data used for the lake model and modeling 
process, the need for rules in general and for new and existing development stormwater rules in 
particular, and the state’s ability to guarantee success.  They raised concerns over the costs associated 
with the stormwater and wastewater rules, projected higher costs than those estimated by the 
division, and projected substantial economic impact to Piedmont Triad communities.  Several 
commenters questioned the commission’s statutory authority to impose various requirements, 
including requiring local ordinances.  Equity concerns were numerous.  Many felt that the Haw 
communities would pay for the benefit of New Hope communities who withdraw water from the 
lake, or that the regional nature of benefits should compel the N.C. General Assembly to fund 
restoration actions.  People frequently commented that adaptive management should mean 
implementing less costly measures first and evaluating the effects before contemplating costlier 
actions.   
 
Supporters of the rules cited a longstanding need for restoring the lake, federal and state mandates, a 
steadily eroding quality of their lake use experience, the regional importance of the lake, and the 
collateral benefits to numerous degraded streams in the watershed from the proposed rules.  They 
attached urgency to the lake’s restoration need given the rapidly growing nature of watershed 
communities.  They called for holding point source dischargers to the original 2011 compliance date 
given the key role of wastewater discharges and the ample notice already provided to the discharge 
community.  They believed that waiting for Phase II stormwater controls to play out before 
considering the need for dealing with existing development ignored the fact that Phase II does not 
address existing development and that the lake is impaired now as a result of existing land uses.  
They observed that division cost estimates reflect only part of a full and fair cost/benefit assessment 
and an avoidable, worst-case representation of costs for the Existing Development requirements, 
since the Existing Development Rule provides great latitude to use alternative nutrient-reducing 
practices.   
 
The Hearing Officers reviewed the public comments and deliberated extensively over the course of 
14 meetings from August 2007 to April 2008.  Given the level of concern over strategy foundation 
issues, the Hearing Officers closely reviewed the set of issues raised, and reached several 
conclusions.  They accept the validity of the chlorophyll a data, the impairment determination and the 
modeling conclusions.  They also accept the need to establish separate reduction goals for the three 
arms of the lake and the percentage reduction goals established by the reservoir modeling.  They 
recognize that without the reservoir model and proposed rules, under the Clean Water Responsibility 
Act wastewater dischargers in the Haw subwatershed would have been subject to very similar 
nitrogen concentration limits by 2003.  They affirm that the commission is acting within its statutory 
authority in proposing these rules.  The Hearing Officers also reached several conclusions on strategy 
design issues.  They agree that a set of rules and management actions that address existing developed 
lands and new development as well as agriculture and point sources is needed to address the lake’s 
impairment. They support reductions that equate to the percentage goals from each source relative to 
its baseline loading. They recognize the value of offset and trading options included in the rules, and 
have added the option of market-based trading throughout the rules.  They recognize the concerns 
over new costs potentially imposed on local governments by this set of rules, while they emphasize 
that the division’s original cost estimates are considered an avoidable worst-case scenario, and 
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recommend that the commission endorse a resolution to the General Assembly to request funding for 
local governments and the division to assist in the implementation of several rules. 


 
After due consideration, the Hearing Officers have retained the basic content of all rules as taken to 
public comment.  They generally sought to maximize options to make the rules as cost-effective and 
bearable as possible.  Key changes to the rules include the following: 
 
• Rule .0266 - Existing Development Stormwater:  Recognizing the uncertainties in planning 


activities well into the future to meet this rule, revisions include that local governments would 
meet half of their reductions in 10 years, or propose an alternative along with supporting 
technical analysis.  After 10 years, local governments provide a plan for meeting the remainder of 
their reduction needs.  A monitoring option to target high-loading catchments is added.  
Additional alternative practices are identified, such as source control of pet waste and fertilizer, 
stormwater capture and reuse, stream and buffer restoration, and use of private credit generators. 


• Rule .0270 – Wastewater Discharges:  Based on review of the Clean Water Responsibility Act, 
the compliance date for nitrogen is revised from 2016 to the fifth full calendar year after the 
effective date, or to be 2014 if the rule becomes effective in 2009. 


• Rule .0267 – Buffer Protection:  To reduce the burden on local governments, responsibility for 
implementing the rule is shifted to the division for projects performed by state and federal 
entities, multiple jurisdictions, local units of government, forestry and agricultural operations, 
areas where no local buffers programs currently exist, and for appeals of local decisions.   


• Rule .0271 - State and Federal Entities Stormwater:  Recognizing the unique challenges facing 
linear public infrastructure projects, new DOT road projects will be deemed compliant if they 
meet the treatment requirements of the buffer protection rule.  Requirements for DOT existing 
roadways are simplified to require a minimum of 500 pounds of nitrogen reduction per 5-year 
period. 


• Rule .0265 – New Development Stormwater:  Paralleling the DOT requirements, new local 
government road projects are deemed compliant if they meet the buffer protection rule treatment 
requirements. 


• Rule .0264 – Agriculture:  The compliance timeframe is extended from ‘five to eight years’ to 
‘six to nine years’, and a threshold of 20 unconfined swine is added to the existing 150 confined 
swine threshold, recognizing the potential water quality impacts of “free-range” swine 
operations. 


• Rule .0263 – Nutrient Management:  The compliance date and hired-applicator threshold are 
tightened from five to three years and ten to five acres, respectively.  Consultants are removed 
from the rule, while phosphorus compliance is added to the land application of residuals and 
septage. 


 
Given the extent of concern and misunderstanding over costs conveyed in public comments, staff 
revisited estimates made in the original Fiscal Analysis.  Staff’s resulting revisions are provided as 
Appendix E of the Report of Proceedings.  A key revision is an annual cost range for Existing 
Development in lieu of the earlier worst-case, full compliance cost projection.  The original Existing 
Development estimate represented a worst-case projection of the full cost of rule compliance based on the 
assumed use of structural stormwater retrofits only, as well as purchasing all the land required for them.  
This led to the widespread impression that costs will in fact be at least this great.  The rule, on the other 
hand, allows for and identifies a wide range of load-reducing practices and a flexible compliance 
deadline.  Overall, staff expects the rule to be significantly less costly to implement than the worst case 
would suggest, and the revision to an annual estimate reflects the likelihood that various factors will 
increasingly influence this developing technical and policy area in the coming years.   


 3





		Executive Summary 

		To the Report of Proceedings on Proposed Rules For the  

		B. Everett Jordan Reservoir Water Supply Nutrient Strategy 

		For the May 8, 2008 Meeting of the NC Environmental Management Commission 








 


JORDAN RESERVOIR WATER SUPPLY NUTRIENT RULES 


TABLE OF CONTENTS 


15A NCAC 02B .0262 JORDAN WATER SUPPLY NUTRIENT STRATEGY: WATERSHED NUTRIENT 


REDUCTION GOALS ................................................................................................................................................ 2 


 


15A NCAC 02B .0263 JORDAN WATER SUPPLY NUTRIENT STRATEGY: NUTRIENT MANAGEMENT 8 


 


15A NCAC 02B .0264 JORDAN WATER SUPPLY NUTRIENT STRATEGY: AGRICULTURE .................... 12 


 


15A NCAC 02B .0265 JORDAN WATER SUPPLY NUTRIENT STRATEGY: STORMWATER 


MANAGEMENT FOR NEW DEVELOPMENT ................................................................................................... 20 


 


15A NCAC 02B .0266 JORDAN WATER SUPPLY NUTRIENT STRATEGY:  STORMWATER 


MANAGEMENT FOR EXISTING DEVELOPMENT ......................................................................................... 25 


 


15A NCAC 02B .0267 JORDAN WATER SUPPLY NUTRIENT STRATEGY: PROTECTION OF EXISTING 


RIPARIAN BUFFERS .............................................................................................................................................. 29 


 


15A NCAC 02B .0268 JORDAN WATER SUPPLY NUTRIENT STRATEGY: MITIGATION FOR 


RIPARIAN BUFFERS .............................................................................................................................................. 55 


 


15A NCAC 02B .0269 JORDAN WATER SUPPLY NUTRIENT STRATEGY: OPTIONS FOR OFFSETTING 


NUTRIENT LOADS ................................................................................................................................................. 60 


 


15A NCAC 02B .0270 JORDAN WATER SUPPLY NUTRIENT STRATEGY: WASTEWATER DISCHARGE 


REQUIREMENTS .................................................................................................................................................... 62 


 


15A NCAC 02B .0271 JORDAN WATER SUPPLY NUTRIENT STRATEGY:  STORMWATER 


REQUIREMENTS FOR STATE AND FEDERAL ENTITIES ............................................................................. 69 


 


15A NCAC 02B .0272 RIPARIAN BUFFER MITIGATION FEES ...................................................................... 76 


 


15A NCAC 02B .0311 CAPE FEAR RIVER BASIN .............................................................................................. 77 







2/81 


15A NCAC 02B .0262 is proposed for adoption as follows: 1 
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15A NCAC 02B .0262  JORDAN WATER SUPPLY NUTRIENT STRATEGY: WATERSHED 3 


NUTRIENT REDUCTION GOALS 4 


B. Everett Jordan Reservoir and all lands and waters within its watershed, hereafter referred to as Jordan watershed, 5 


have been supplementally classified as Nutrient Sensitive Waters (NSW) pursuant to 15A NCAC 2B .0223.  The 6 


following requirements are intended to restore and maintain nutrient-related water quality standards in the 7 


Reservoir; protect its classified uses, including use as a source of water supply for drinking water, culinary and food 8 


processing purposes; and maintain or enhance protections currently implemented by local governments in existing 9 


water supply watersheds.   Water supply waters designated WS-II, WS-III, and WS-IV within the Jordan watershed 10 


shall retain their classifications.  The remaining waters in the Jordan watershed are hereby classified WS-V.  The 11 


requirements of all of these water supply classifications shall be retained and applied except as specifically noted 12 


within this Rule and Rules 2B.0263 through 2B.0272 and 2B .0311.  The entire Jordan watershed is hereby 13 


designated a critical water supply watershed and given additional, more stringent requirements than the state 14 


minimum water supply watershed management requirements pursuant to G.S. 143-214.5(b).  Local governments 15 


throughout Jordan watershed shall amend existing ordinances and programs as needed or adopt ordinances and 16 


programs to comply with these requirements.  The following requirements shall constitute the Jordan water supply 17 


nutrient strategy and the more stringent requirements for the Jordan watershed as a critical water supply watershed: 18 


(1) STRATEGY GOAL.  Pursuant to the Clean Water Responsibility Act of 1997, G.S. 143-19 


215.1(c5), the Environmental Management Commission hereby establishes the initial goal of 20 


reducing the average annual loads of nitrogen and phosphorus delivered to Jordan Reservoir from 21 


all point and nonpoint sources of these nutrients located within its watershed, as further specified 22 


in Item (3) of this Rule and providing for an adaptive management of the initial goal, as further 23 


specified in Item (7) of this Rule.   24 


(2) RESERVOIR ARMS AND SUBWATERSHEDS.  This Rule divides Jordan Reservoir and its 25 


entire watershed into three arms and their respective subwatersheds as follows: 26 


(a) The Upper New Hope arm of the reservoir, identified by index numbers 16-41-1-(14), 27 


16-41-2-(9.5), and 16-41-(0.5) in the Schedule of Classifications for the Cape Fear River 28 


Basin, Rule 15A NCAC 2B .0311, encompasses the upper end of the reservoir upstream 29 


of SR 1008, and its subwatershed encompasses all lands and waters draining into it. 30 


(b) The Lower New Hope arm of the reservoir, identified by index number 16-41-(3.5) in the 31 


Schedule of Classifications for the Cape Fear River Basin, Rule 15A NCAC 2B .0311, 32 


lies downstream of SR 1008 and upstream of the Jordan Lake Dam, excluding the Haw 33 


River arm of the reservoir, and its subwatershed encompasses all lands and waters 34 


draining into the Lower New Hope arm of the reservoir excluding those that drain first to 35 


the Upper New Hope arm of the reservoir and Haw River arm of the reservoir. 36 
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(c) The Haw River arm of the reservoir, identified by index number 16-(37.5) in the 1 


Schedule of Classifications for the Cape Fear River Basin, Rule 15A NCAC 2B .0311, 2 


lies immediately upstream of Jordan Lake Dam, and its subwatershed includes all lands 3 


and waters draining into the Haw River arm of the reservoir excluding those first draining 4 


into the Upper and Lower New Hope arms.    5 


(3) NUTRIENT REDUCTION GOALS.  Each arm of the lake has initial reduction goals, and initial 6 


point source and nonpoint source loading targets for both nitrogen and phosphorus based on a 7 


field-calibrated nutrient response model developed pursuant to provisions of the Clean Water 8 


Responsibility Act of 1997, G.S. 143-215.1(c5).  The initial reduction goals and loading targets 9 


are to be met collectively by the sources regulated under the Rules listed in Item (6) of this Rule.  10 


The initial reduction goals are expressed in terms of a percentage reduction in delivered loads 11 


from the baseline years, 1997-2001, while initial loading targets are expressed in pounds per year 12 


of delivered load.  Each arm and subwatershed shall conform to its respective initial allocations for 13 


nitrogen and phosphorus as follows:   14 


(a) The initial at-lake nitrogen loading reduction goals for the arms of Jordan Reservoir, 15 


which may be modified periodically by Item (7) of this Rule, regarding adaptive 16 


management, are as follows:   17 


(i) The Upper New Hope arm has a 1997-2001 baseline nitrogen load of 986,186 18 


pounds per year, a Total Mass Daily Load (TMDL) reduction goal of 35 percent, 19 


and a resulting TMDL of 641,021 pounds of nitrogen per year.  The initial point 20 


source mass load target is 336,079 pounds of nitrogen per year, and the initial 21 


nonpoint source mass load target is 304,942 pounds of nitrogen per year.   22 


(ii) The Lower New Hope arm has a 1997-2001 baseline nitrogen load of 221,929 23 


pounds per year, the nitrogen TMDL is capped at the baseline nitrogen load, and 24 


the resulting TMDL is 221,929 pounds of nitrogen per year.  The initial point 25 


source mass load target is 6,836 pounds of nitrogen per year, and the initial 26 


nonpoint source mass load target is 215,093 pounds of nitrogen per year.   27 


(iii) The Haw River arm has a 1997-2001 baseline nitrogen load of 2,790,217 pounds 28 


per year, a TMDL percentage reduction of 8 percent, and a resulting TMDL of 29 


2,567,000 pounds of nitrogen per year.  The initial point source mass load target 30 


is 895,127 pounds of nitrogen per year, and the initial nonpoint source mass load 31 


target is 1,671,873 pounds of nitrogen per year.   32 


(b) The initial at-lake phosphorus loading reduction goals for the arms of Jordan Reservoir, 33 


which may be modified periodically by Item (7) of this Rule, regarding adaptive 34 


management, are as follows:   35 


(i) The Upper New Hope arm has a 1997-2001 baseline phosphorus load of 87,245 36 


pounds per year, a TMDL percentage reduction of 5 percent, and a resulting 37 
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TMDL of 82,883 pounds of phosphorus per year.  The initial point source mass 1 


load target is 23,108 pounds of phosphorus per year, and the initial nonpoint 2 


source mass load target of 59,775 pounds of phosphorus per year.   3 


(ii) The Lower New Hope arm has a 1997-2001 baseline phosphorus load of 26,574 4 


pounds per year, the phosphorus TMDL is capped at the baseline phosphorus 5 


load, and the resulting TMDL is 26,574 pounds of phosphorus per year.  The 6 


initial point source mass load target is 498 pounds of phosphorus per year, and 7 


the initial nonpoint source mass load target of 26,078 pounds of phosphorus per 8 


year.   9 


(iii) The Haw River arm has a 1997-2001 baseline phosphorus load of 378,569 10 


pounds per year, a TMDL percentage reduction of 5 percent, and a resulting 11 


TMDL of 359,641 pounds of phosphorus per year.  The initial point source mass 12 


load target is 106,001 pounds of phosphorus per year, and the initial nonpoint 13 


source mass load target of 253,640 pounds of phosphorus per year.   14 


(4) RELATION TO WATER SUPPLY REQUIREMENTS.  For all waters designated as WS-II, WS-15 


III, or WS-IV within the Jordan watershed, the requirements of water supply rules 15A NCAC 2B 16 


.0214 through .0216 shall remain in effect with the exception of Sub-Item (3)(b) of those rules 17 


addressing nonpoint sources.  The nonpoint source requirements of Sub-Item (3)(b) of those rules 18 


are superseded by the requirements of this Rule and rules 15A NCAC 2B .0263 through .0269, 19 


.0271, and .0272, except as specifically stated in any of these rules.  For the remaining waters of 20 


Jordan watershed, hereby designated WS-V, the requirements of water supply rule 15A NCAC 2B 21 


.0218 and rules 15A NCAC 2B .0263 through .0272 and .0311 shall be applied.  For WS-II, WS-22 


III, and WS-IV waters, the retained requirements of rules 15A NCAC 02B .0214 through .0216 23 


include the following: 24 


(a) Item (1) of Rules 15A NCAC 02B .0214 through .0216 addressing best usages; 25 


(b) Item (2) of Rules 15A NCAC 02B .0214 through .0216 addressing predominant 26 


watershed development conditions, discharges expressly allowed watershed-wide, 27 


general prohibitions on and allowances for domestic and industrial discharges, Maximum 28 


Contaminant Levels following treatment, and the local option to seek more protective 29 


classifications for portions of existing water supply watersheds; 30 


(c) Sub-Item (3)(a) of Rules 15A NCAC 02B .0214 through .0216 addressing waste 31 


discharge limitations; and  32 


(d) Sub-Items (3)(c) through (3)(h) of Rules 15A NCAC 02B .0214 through .0216 addressing 33 


aesthetic and human health standards.   34 


(5) RULES ENUMERATED.  The additional requirements set out in this Rule and Rules 2B .0263 35 


through .0272 and .0311address both point sources and nonpoint sources and shall be 36 


implemented within the Jordan watershed in order to achieve the nutrient reduction goals stated 37 
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herein and to protect water supplies in the Jordan watershed.  The requirements set out in the rules 1 


listed below supplement the water quality standards applicable to Class C waters, as described in 2 


Rule .0211 of this Section, that apply to all waters of the Jordan watershed.  The following rules 3 


shall be implemented within the Jordan watershed: 4 


(a) Rule .0262 Watershed Nutrient Reduction Goals 5 


(b) Rule .0263 Nutrient Management  6 


(c) Rule .0264 Agriculture  7 


(d) Rule .0265 Stormwater Management for New Development  8 


(e) Rule .0266 Stormwater Management for Existing Development  9 


(f) Rule .0267 Protection of Existing Riparian Buffers 10 


(g) Rule .0268 Mitigation for Riparian Buffers 11 


(h) Rule .0269 Options for Offsetting Nutrient Loads 12 


(i) Rule .0270 Wastewater Discharge Requirements 13 


(j) Rule .0271 Stormwater Requirements for State and Federal Entities 14 


(k) Rule .0272 Riparian Buffer Mitigation Fees 15 


(l) Rule .0311 Cape Fear River Basin 16 


(6) APPLICABILITY.  Although this Rule and Rules 02B.0263 through 02B .0272 and .0311 apply 17 


throughout the Jordan watershed unless otherwise specified, Rules .0265, .0266, .0267, .0268, and 18 


.0269 shall apply to local governments in the Jordan watershed as follows:   19 


(a) Rules .0265, .0266, .0267, .0268, and .0269 shall apply to all incorporated municipalities 20 


within the Jordan watershed as identified by the Office of the Secretary of State.  Those 21 


municipalities shall include: 22 


(i) Alamance 23 


(ii) Apex 24 


(iii) Burlington 25 


(iv) Carrboro 26 


(v) Cary 27 


(vi) Chapel Hill 28 


(vii) Durham 29 


(viii) Elon  30 


(ix) Gibsonville 31 


(x) Graham 32 


(xi) Green Level 33 


(xii) Greensboro 34 


(xiii) Haw River 35 


(xiv) Kernersville 36 


(xv) Mebane 37 
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(xvi) Morrisville 1 


(xvii) Oak Ridge 2 


(xviii) Ossipee 3 


(xix) Pittsboro 4 


(xx) Pleasant Garden 5 


(xxi) Reidsville 6 


(xxii) Sedalia 7 


(xxiii) Stokesdale 8 


(xxiv) Summerfield 9 


(xxv) Wilsonville 10 


(xxvi) Whitsett 11 


(b) Rules .0265, .0266, .0267, .0268, and .0269 shall apply to the following counties:  12 


(i) Alamance 13 


(ii) Caswell 14 


(iii) Chatham 15 


(iv) Durham 16 


(v) Guilford 17 


(vi) Orange 18 


(vii) Rockingham 19 


(viii) Wake 20 


(7) ADAPTIVE MANAGEMENT.  The initial loading goals defined in Item (3) of this Rule may be 21 


adjusted based on an evaluation of the effectiveness of the nutrient reduction strategy after at least 22 


five years of implementation and periodically thereafter as part of the review of the Cape Fear 23 


River Basinwide Water Quality Plan.  The Division shall base any adjustment on evaluation of 24 


additional water quality data.  Such evaluation shall include, but shall not be limited to, the results 25 


of a calibrated lake nutrient response model, trend analyses as described in the monitoring section 26 


of the B. Everett Jordan Reservoir, North Carolina Nutrient Management Strategy and Total 27 


Maximum Daily Load, and lake use support assessment as conducted every five years for the Cape 28 


Fear River Basinwide Water Quality Plan. The nutrient response modeling and monitoring on 29 


which an adjustment may be based shall meet the criteria set forth in the Clean Water Act, G.S. 30 


143-215.1(c5), and meet or exceed criteria used by the Division for the monitoring and modeling 31 


used to establish the goals in Item (3) of this Rule.  Loading goals adjusted as described here shall 32 


apply to the rules identified in Item (5) of this Rule upon approval by the Commission.   33 


(8) LIMITATION:  15A NCAC 02B .0262 through .0272 may not fully address significant nutrient 34 


sources in the Jordan Watershed in that the rules do not directly address atmospheric sources of 35 


nitrogen to the watershed from sources located both within and outside of the watershed.  As 36 


better information becomes available from ongoing research on atmospheric nitrogen loading to 37 
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the watershed from these sources, and on measures to control this loading, the Commission may 1 


undertake separate rule making to require such measures it deems necessary from these sources to 2 


support the goals of the Jordan Reservoir Nutrient Strategy.   3 


(9) ENFORCEMENT.  Failure to meet requirements of Rules .0262, .0263, .0264, .0265, .0266, 4 


.0267, .0268, .0269,  .0270,.0271 and .0272 of this Section may result in imposition of 5 


enforcement measures as authorized by G. S. 143-215.6A (civil penalties), G.S. 143-215.6B 6 


(criminal penalties), and G.S. 143-215.6C (injunctive relief). 7 


 8 


History Note: Authority G. S. 143-214.1; 143-214.5; 143-214.7; 143-215.1; 143-215.3(a)(1); 143-215.6A; 143-9 


215.6A; 143-215.6B; 143 215.6C; 143-215.8B(b); 143B-282(c); 143B-282(d); S.L. 2005-190 10 
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15A NCAC 02B .0263 is proposed for adoption as follows: 1 


 2 


15A NCAC 02B .0263 JORDAN WATER SUPPLY NUTRIENT STRATEGY: NUTRIENT 3 


MANAGEMENT 4 


The following is the management strategy for controlling land-applied nutrients in the Jordan watershed, as prefaced 5 


in Rule .0262 of this Section.   6 


(1) PURPOSE.   The purpose of this Rule is to protect the water supply uses of Jordan Reservoir and 7 


of designated water supplies throughout the Jordan watershed by managing the application of 8 


nutrients, both inorganic fertilizer and organic nutrients, to lands in the Jordan watershed.  This 9 


rule requires nutrient application in keeping with the most current state-recognized technical 10 


guidance on proper nutrient management in order to contribute to the loading reduction goals 11 


established in Rule .0262 of this Section.   The requirements of this Rule are to be fully 12 


implemented within five years from the effective date.  13 


(2) DEFINITIONS. The following definitions shall apply to terms used in this Rule. 14 


(a) ‘Applicator’ means a person or the immediate supervisor who applies nutrients to the 15 


land including fertilizer, bio solids, and compost. 16 


(b) ‘Consultant’ means a person who is hired to provide professional advice to another 17 


person. 18 


(3) APPLICABILITY. This Rule shall apply to the following persons: 19 


(a) Persons who own or manage cropland areas in the Jordan watershed for commercial 20 


purposes; 21 


(b) Persons who own or manage commercial ornamental and floriculture areas and 22 


greenhouse production areas in the Jordan watershed; 23 


(c) Persons who own or manage golf courses, grassed public recreational lands, grassed road 24 


or utility rights-of-way, or other institutional lands totaling at least five acres in size in the 25 


Jordan watershed; and 26 


(d) Persons hired to apply nutrients to the lands described in Sub-Items (a) through (c) above 27 


or to residential, commercial, industrial or institutional properties in the Jordan 28 


watershed, if the total area of the properties served exceeds 10 acres. This Rule shall not 29 


apply to residential, commercial, or industrial landowners who apply nutrients to their 30 


own property. 31 


(e) Nutrient management consultants hired by persons listed in this Item to provide nutrient 32 


management advice for lands in the Jordan watershed.  33 


(4) REQUIREMENTS. Persons to whom this Rule applies shall meet the following requirements: 34 


(a) Any person subject to this rule who applies nutrients to, or who is hired to provide 35 


nutrient management advice for, land in the Jordan watershed shall either: 36 
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(i) Attend and complete nutrient management training pursuant to Item (5) of this 1 


Rule; or 2 


(ii) Complete and properly implement a nutrient management plan for all lands to 3 


which they apply or manage the application of nutrients, or for which they 4 


provide nutrient management advice, pursuant to Item (6) of this Rule. 5 


(b) Persons who hire an applicator to apply nutrients to the land that they own or manage in 6 


the Jordan watershed shall either:   7 


(i)  Ensure that the applicator they hire has attended and completed nutrient 8 


management training pursuant to Item (5) of this Rule; or 9 


(ii) Ensure that the applicator they hire has completed and follows a nutrient 10 


management plan for the land that they own or manage pursuant to Item (6) of 11 


this Rule; or 12 


(iii) Complete a nutrient management plan for the land that they own or manage 13 


pursuant to Item (6) of this Rule and ensure that the applicator they hire follows 14 


this plan. 15 


(5) NUTRIENT MANAGEMENT TRAINING. Persons who choose to meet this Rule’s requirements 16 


by completing nutrient management training shall meet the following requirements. 17 


(a) Persons subject to this Rule as of its effective date shall complete training provided by 18 


either the Cooperative Extension Service or the Division and obtain a certificate from the 19 


training entity to that effect within five years from the effective date of this Rule.  20 


Training shall be sufficient to provide participants with an understanding of the value and 21 


importance of proper management of nitrogen and phosphorus, and the water quality 22 


impacts of poor nutrient management, and the ability to understand and properly carry 23 


out a nutrient management plan. 24 


(b) Persons who become subject to this Rule after its effective date shall complete the 25 


training provided by either the Cooperative Extension Service or the Division and obtain 26 


a certificate to that effect from the training entity within one year from the date that they 27 


become subject verifying completion of training that addresses the elements identified in 28 


Sub-Item (5)(a).  29 


(c) Persons who fail to obtain the nutrient management certificate within the required 30 


timeframes or who are found by the Director to have knowingly failed to follow nutrient 31 


management requirements as referenced in Sub-Items (6)(a)(i) through (6)(a)(iii) of this 32 


Rule shall develop and properly implement nutrient management plans pursuant to Item 33 


(6) of this Rule.       34 


(d) Training certificates must be kept on-site or be produced within 24 hours of a request by 35 


the Division. 36 
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(6) NUTRIENT MANAGEMENT PLANS. Persons who choose to meet this Rule’s requirements by 1 


completing and implementing a nutrient management plan shall meet the following requirements. 2 


(a) Persons who are subject to this Rule as of its effective date and persons who become 3 


subject to this Rule after its effective date shall develop and implement a nutrient 4 


management plan that meets the following standards within five years of the effective 5 


date or within six months from the date that they become subject, whichever is later. 6 


(i) Nutrient management plans for cropland shall meet the standards and 7 


specifications adopted by the NC Soil and Water Conservation Commission, 8 


including those found in 15A NCAC 06E .0104 and 15A NCAC 06H .0104, 9 


which are incorporated herein by reference, including any subsequent 10 


amendments and additions to such rules that are in place at the time that plans 11 


are approved by a technical specialist as required under Sub-Item (6)(b) of this 12 


Rule. 13 


(ii) Nutrient management plans for turfgrass shall follow the North Carolina 14 


Cooperative Extension Service guidelines in "Water Quality and Professional 15 


Lawn Care" (NCCES publication number WQMM-155), "Water Quality and 16 


Home Lawn Care" (NCCES publication number WQMM-151), “Water Quality 17 


for Golf Course Superintendents and Professional Turf Managers” (NCCES 18 


publication number AG-623). The above-referenced guidelines related to 19 


turfgrass are hereby incorporated by reference including any subsequent 20 


amendments and editions.  Copies may be obtained from the Division of Water 21 


Quality, 512 North Salisbury Street, Raleigh, North Carolina 27604 at no cost.  22 


Nutrient management plans for turfgrass may also follow other guidance 23 


distributed by land-grant universities for turfgrass management as long as it is 24 


equivalent to or more stringent than the above-listed guidelines. 25 


(iii) Nutrient management plans for nursery crops and greenhouse production shall 26 


follow the Nutrient Management section of the Southern Nurserymen’s 27 


Association guidelines promulgated in "Best Management Practices Guide For 28 


Producing Container-Grown Plants". Copies may be obtained from the Southern 29 


Nurserymen’s Association, 1000 Johnson Ferry Road, Suite E-130, Marietta, 30 


GA 30068-2100 at a cost of thirty-five dollars ($35.00). The materials related to 31 


nutrient management plans for nursery crops and greenhouse production are 32 


hereby incorporated by reference including any subsequent amendments and 33 


editions.  Copies are available for inspection at the Department of Environment 34 


and Natural Resources Library, 512 North Salisbury Street, Raleigh, North 35 


Carolina 27604.  Nutrient management plans for nursery crops and greenhouse 36 


production may also follow other guidance distributed by land-grant universities 37 
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for such production as long as it is equivalent or more stringent than the above-1 


listed guidelines. 2 


(b) The person who writes the nutrient management plan shall have the plan approved in 3 


writing by an appropriate technical specialist as follows: 4 


(i) Nutrient management plans for cropland using either inorganic or organic 5 


nutrients shall be approved by a technical specialist designated pursuant to the 6 


process and criteria specified in rules adopted by the Soil and Water 7 


Conservation Commission for nutrient management planning, including Rules 8 


15A NCAC 06H .0104, excepting Sub-Item (a)(2) of that Rule. 9 


(ii) Nutrient management plans for turfgrass, nursery crops and greenhouse 10 


production shall be approved by a technical specialist designated by the Soil and 11 


Water Conservation Commission pursuant to the process and criteria specified 12 


in 15A NCAC 06H .0104 excepting Sub-Item (a)(2) of that Rule. If the Soil and 13 


Water Conservation Commission does not designate such technical specialists, 14 


then the Environmental Management Commission shall do so using the same 15 


process and criteria. 16 


(c) Persons with approved waste utilization plans that are required under state or federal 17 


animal waste regulations are deemed in compliance with this Rule as long as they are 18 


compliant with their approved waste utilization plans.   19 


(d) Nutrient management plans and supporting documents must be kept on-site or be 20 


produced within 24 hours of a request by the Division.  21 


(7) COMPLIANCE. Persons who fail to comply with this Rule are subject to enforcement measures 22 


authorized in G.S. 143-215.6A (civil penalties), G.S. 143-215.6B (criminal penalties), and G.S. 23 


143-215.6C (injunctive relief).  24 


 25 


History Note: Authority G. S. 143-214.1; 143-214.5; 143-214.7; 143-215.3(a)(1); 143-215.6A; 143-215.6B; 26 


143-215.6C; 143B-282(d); 143-215.8B(b); 143B-282(c); 143B-282(d); S.L. 2005-190 27 
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15A NCAC 02B .0264 is proposed for adoption as follows: 1 


 2 


15A NCAC 02B .0264 JORDAN WATER SUPPLY NUTRIENT STRATEGY: AGRICULTURE  3 


This Rule sets forth a process by which agricultural operations in the Jordan watershed will collectively limit their 4 


nitrogen and phosphorus loading to the Jordan Reservoir, as prefaced in Rule 15A NCAC 02B .0262.  This process 5 


is as follows: 6 


(1) PURPOSE. The purposes of this Rule are to achieve and maintain the percentage reduction goals 7 


defined in Rule 15A NCAC 2B .0262 for the collective agricultural loading of nitrogen and 8 


phosphorus from their respective 1997-2001 baseline levels, to the extent that best available 9 


accounting practices will allow.  This Rule aims to achieve the initial goals set out in Rule 15A 10 


NCAC 2B .0262 within five to eight years.  Additionally this Rule will protect the water supply 11 


uses of Jordan Reservoir and of designated water supplies throughout the Jordan watershed. 12 


(2) PROCESS. This Rule requires accounting for agricultural land management practices at the 13 


county and subwatershed levels in the Jordan watershed, and implementation of practices by 14 


farmers in these areas to collectively achieve the nutrient reduction goals, on a county and 15 


subwatershed basis.  Producers will be eligible to obtain cost share and technical assistance from 16 


the NC Agriculture Cost Share Program and similar federal programs to contribute to their 17 


counties’ nutrient reductions.  A Watershed Oversight Committee, and if needed, Local Advisory 18 


Committees, will develop strategies, coordinate activities, and account for progress. 19 


(3) LIMITATION.  This Rule may not fully address significant nutrient sources relative to agriculture 20 


in that it does not directly address atmospheric sources of nitrogen to the watershed from 21 


agricultural operations located both within and outside of the watershed.  As better information 22 


becomes available from ongoing research on atmospheric nitrogen loading to the watershed from 23 


these sources, and on measures to control this loading, the Commission may undertake separate 24 


rule-making to require such measures it deems necessary from these sources to support the goals 25 


of the Jordan Reservoir Nutrient Sensitive Waters Strategy. 26 


(4) APPLICABILITY. This Rule shall apply to all persons engaging in agricultural operations in the 27 


Jordan watershed, including those related to crops, horticulture, livestock, and poultry.  This Rule 28 


applies to livestock and poultry operations above the size threshold in this Item in addition to 29 


requirements for animal operations set forth in general permits issued pursuant to G.S. 143-30 


215.10C.  This Rule does not require specific actions by any individual person or operation if the 31 


county or counties in which they conduct operations can otherwise achieve their initial nutrient 32 


reduction targets, in the manner described in Item (5) of this Rule, within five years of the 33 


effective date of this Rule.  For the purposes of this Rule, agricultural operations are activities that 34 


relate to any of the following pursuits: 35 


(a) The commercial production of crops or horticultural products other than trees. As used in 36 


this Rule, commercial shall mean activities conducted primarily for financial profit. 37 
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(b) Research activities in support of such commercial production. 1 


(c) The production or management of any of the following number of livestock or poultry at 2 


any time, excluding nursing young:   3 


(i) 5 or more horses;  4 


(ii) 20 or more cattle; 5 


(iii) 150 or more swine; 6 


(iv) 120 or more sheep; 7 


(v) 130 or more goats; 8 


(vi) 650 or more turkeys; 9 


(vii) 3,500 or more chickens; or 10 


(viii) Any single species or combination of species of livestock or poultry that exceeds 11 


20,000 pounds of live weight at any time. 12 


(5) METHOD FOR RULE IMPLEMENTATION. This Rule shall be implemented initially by a 13 


Watershed Oversight Committee and, if needed, through a cooperative effort between the 14 


Watershed Oversight Committee and Local Advisory Committees in each county or subwatershed. 15 


The membership, roles and responsibilities of these committees are set forth in Items (8) and (9) of 16 


this Rule. Committees’ activities shall be guided by the following constraints: 17 


(a) The Commission shall determine whether agricultural operations have achieved the 18 


collective nitrogen goals within two years of rule effective date based on input from the 19 


Watershed Oversight Committee, which shall use the accounting process described in 20 


Items (8) and (9) of this Rule.  Should the Commission determine that a nitrogen goal has 21 


not been achieved within two years, the Commission shall require the formation of Local 22 


Advisory Committees in that subwatershed to further progress toward the goal or 23 


consider alternative recommendations from the Watershed Oversight Committee on a 24 


management strategy for the subwatershed.  The Commission shall subsequently 25 


determine whether each Local Advisory Committee or the subwatershed as a whole has 26 


achieved its nitrogen reduction goal within five years of the effective date of this Rule. 27 


Should the Commission determine that a Local Advisory Committee or subwatershed has 28 


not achieved its goal within five years, then the Commission shall require additional best 29 


management practice (BMP) implementation or other nutrient-reducing measures as 30 


needed to ensure that the goal is met within eight years of the effective date of this Rule. 31 


The Commission shall review compliance with the phosphorus goals within five years of 32 


the effective date and shall require additional BMP implementation or other nutrient-33 


reducing measures within any subwatershed as needed to meet its goal within an 34 


additional three years from that date.  35 


(b) Should a committee not form nor follow through on its responsibilities such that a local 36 


strategy is not implemented in keeping with Item (9) of this Rule, the Commission shall 37 
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require all persons subject to this Rule in the affected area to implement BMPs as set 1 


forth in Item (7) of this Rule. 2 


(6) OPTIONS FOR MEETING RULE REQUIREMENTS. If agricultural operations do not 3 


collectively meet the nitrogen reduction goals within two years as determined under Sub-Item 4 


(5)(a) of this Rule, persons subject to this Rule shall register their operations with their Local 5 


Advisory Committee according to the requirements of Item (9) of this Rule within three years of 6 


the effective date of this Rule. Such persons may elect to implement any Best Management 7 


Practices, as set forth in Item (7) of this Rule, they choose that are recognized by the Watershed 8 


Oversight Committee as nitrogen-reducing or phosphorus-reducing BMPs within five years of the 9 


effective date of this Rule. Persons who have implemented standard BMPs meeting the 10 


requirements of Item (7) if this Rule on all lands under their control within five years of the 11 


effective date of this Rule shall not be subject to any additional requirements that may be placed 12 


on persons under Item (4) of this Rule.  13 


(7) STANDARD BEST MANAGEMENT PRACTICES (BMPs).  Standard BMPs shall be individual 14 


BMPs or combinations of BMPs that, when implemented to treat all lands under a producer’s 15 


control, achieve a sufficient level of farm stewardship relative to nutrient loss so as to merit 16 


individual compliance with this Rule.  Implementation may have occurred at any time before, 17 


during, or after the baseline period, and individual compliance shall be contingent on the 18 


continued implementation and maintenance of such practices.  Producers who implement 19 


additional practices beyond these requirements may offer any nitrogen export reduction credit 20 


attributed to the additional practices to parties subject to other rules under the Jordan nutrient 21 


strategy, subject to approval by the WOC under Sub-Item (8)(b).  Standard BMPs shall be 22 


established for the purposes of this Rule as either of the following:   23 


(a) Any of the following BMPs and BMP combinations.   Technical specifications for these 24 


BMPs are those approved by the Soil and Water Conservation Commission for the Tar-25 


Pamlico agriculture rule.   26 


(i) Field border and nutrient management; 27 


(ii) Conservation cover and nutrient management; 28 


(iii) Riparian herbaceous cover and nutrient management; 29 


(iv) (20-foot) Forested buffer strip and nutrient management; and 30 


(v) Combined forested and herbaceous buffer strip. 31 


(b) Any additional standard BMPs approved by the Watershed Oversight Committee for the 32 


Jordan watershed based on their nutrient reduction efficiencies and using design criteria 33 


for nitrogen and phosphorus reducing BMPs as described in rules adopted by the Soil and 34 


Water Conservation Commission, including 15A NCAC 06E .0104 and 15A NCAC 06F 35 


.0104.  36 
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(8) WATERSHED OVERSIGHT COMMITTEE. The Watershed Oversight Committee shall have the 1 


following membership, role and responsibilities: 2 


(a) MEMBERSHIP. The Director shall be responsible for forming a Watershed Oversight 3 


Committee within two months of the effective date of this Rule. Until such time as the 4 


Commission determines that long-term maintenance of the nutrient loads is assured, the 5 


Director shall either reappoint members or replace members at least every five years. The 6 


Director shall solicit nominations for membership on this Committee to represent each of 7 


the following interests, and shall appoint one nominee to represent each interest. The 8 


Director may appoint a replacement at any time for an interest in Sub-Items (8)(a)(vi) 9 


through (8)(a)(x) of this Rule upon request of representatives of that interest: 10 


(i) Division of Soil and Water Conservation; 11 


(ii) United States Department of Agriculture-Natural Resources Conservation 12 


Service (shall serve in an "ex-officio" non-voting capacity and shall function as 13 


a technical program advisor to the Committee); 14 


(iii) North Carolina Department of Agriculture and Consumer Services; 15 


(iv) North Carolina Cooperative Extension Service; 16 


(v) Division of Water Quality; 17 


(vi) Environmental interests; 18 


(vii) Watershed farming interests; 19 


(viii) Pasture-based livestock interests; 20 


(ix) Cropland farming interests; and 21 


(x) The scientific community with experience related to water quality problems in 22 


the Jordan watershed. 23 


(b) ROLE. The Watershed Oversight Committee shall:  24 


(i) Develop tracking and accounting methodologies pursuant to Sub-Item (8)(c)(i) 25 


through (8)(c)(vii) of this Rule. Final methodologies for nitrogen and 26 


phosphorus shall be submitted to the Water Quality Committee of the 27 


Commission for approval within one year after the effective date of this Rule.  28 


(ii) Identify and implement future refinements to the accounting methodologies as 29 


needed to reflect advances in scientific understanding, including establishment 30 


or refinement of nutrient reduction efficiencies for BMPs. 31 


(iii) Within two years after the effective date of this Rule, collect data needed to 32 


conduct initial nutrient loss accounting for the baseline period and the most 33 


current year feasible, perform this accounting, and determine the extent to which 34 


agricultural operations have achieved the nitrogen loss goal and phosphorus loss 35 


trend indicators for each subwatershed.  Also evaluate the ability of producers to 36 


achieve these goals within five years of the effective date, and develop 37 
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recommendations as needed for presentation to the Commission on potential 1 


alternatives.  Present findings to the Commission. 2 


(iv) Review, approve, and summarize local nutrient strategies if required pursuant to 3 


Sub-Items (5)(a) and (9)(c) of this Rule.  Present these strategies to the 4 


Commission in an annual report. 5 


(v) Establish requirements for, review, approve and summarize local nitrogen and 6 


phosphorus loss annual reports as described under Sub-Item (9)(e) of this Rule, 7 


and present these reports to the Commission annually, until such time as the 8 


Commission determines that annual reports are no longer needed to assure long-9 


term maintenance of the nutrient goals. 10 


(vi) Approve standard BMPs as described in Sub-Item (7)(b).   11 


(vii) Determine the eligibility of practices implemented by individual producers for 12 


nitrogen export reduction credit, available to parties subject to other rules within 13 


the Jordan nutrient strategy, pursuant to Sub-Item (7) of this Rule.  Quantify the 14 


nitrogen credit available from such practices.  Approve eligible trades, and 15 


ensure that they are accounted for and tracked separately from nitrogen 16 


compliance accounting for this Rule. 17 


(c) ACCOUNTING METHODOLOGIES.  Success in meeting this Rule’s purpose will be 18 


gauged by estimating percentage changes in nitrogen loss from agricultural lands in the 19 


watershed and by evaluating broader trends in indicators of phosphorus loss from 20 


agricultural lands in the watershed.  The Watershed Oversight Committee shall develop 21 


accounting methodologies that meet the following requirements: 22 


(i) The nitrogen methodology shall quantify baseline and annual total nitrogen 23 


losses from agricultural operations in each county, each subwatershed, and for 24 


the entire watershed. 25 


(ii) The nitrogen and phosphorus methodologies shall include a means of tracking 26 


implementation of BMPs, including number, type, and area affected. 27 


(iii) The nitrogen methodology shall include a means of estimating incremental 28 


nitrogen loss reductions from actual BMP implementation and of evaluating 29 


progress toward and maintenance of the nutrient goals from changes in BMP 30 


implementation, fertilization, individual crop acres and agricultural land use 31 


acres.  32 


(iv) The nitrogen and phosphorus methodologies shall be refined as research and 33 


technical advances allow. 34 


(v) The phosphorus methodology shall quantify baseline values for and annual 35 


changes in factors affecting agricultural phosphorus loss as identified by the 36 


phosphorus technical advisory committee established under 15A NCAC 2B 37 
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.0256(f)(2)(C).  The methodology shall provide for periodic qualitative 1 


assessment of likely trends in agricultural phosphorus loss from the watershed 2 


relative to baseline conditions. 3 


(vi) Phosphorus accounting may also include a scientifically valid, survey-based 4 


sampling of farms in the watershed for the purpose of conducting field-scale 5 


phosphorus loss assessments and extrapolating phosphorus losses for the 6 


watershed as accurately as possible for the baseline period and at periodic 7 


intervals until such time as the Commission determines that such evaluations are 8 


no longer needed to assure long-term maintenance of phosphorus loss goals. 9 


(vii) Aspects of pasture-based livestock operations that potentially affect nutrient loss 10 


and are not captured by the accounting methods described above shall be 11 


accounted for in annual reporting by quantifying changes in the extent of 12 


livestock-related nutrient controlling BMPs.  Progress may be judged based on 13 


percent change in the extent of implementation relative to subwatershed 14 


percentage goals identified in rule .0262 of this Section.   15 


(9) LOCAL ADVISORY COMMITTEES. If deemed necessary two years after the effective date as 16 


determined in Item (5) of this Rule, Local Advisory Committees shall be formed within two years 17 


and three months of the effective date of this rule, and shall have the following membership, roles, 18 


and responsibilities: 19 


(a) MEMBERSHIP. A Local Advisory Committee shall be appointed as provided in this 20 


Item for each county within the Jordan watershed. It shall terminate upon a finding by the 21 


Environmental Management Commission that the long-term maintenance of nutrient 22 


loads in the Jordan watershed is assured. Each Local Advisory Committee shall consist 23 


of:     24 


(i) One representative of the local Soil and Water Conservation District; 25 


(ii) One local representative of the United States Department of Agriculture Natural 26 


Resources Conservation Service; 27 


(iii) One local representative of the North Carolina Department of Agriculture and 28 


Consumer Services; 29 


(iv) One local representative of the North Carolina Cooperative Extension Service; 30 


(v) One local representative of the North Carolina Division of Soil and Water 31 


Conservation; and 32 


(vi) At least two farmers who reside in the county.  33 


(b) APPOINTMENT OF MEMBERS. The Director of the Division of Water Quality and the 34 


Director of the Division of Soil and Water Conservation of the Department of 35 


Environment and Natural Resources shall jointly appoint members described in Sub-36 


Items (9)(a)(i), (9)(a)(ii), (9)(a)(iv), and (9)(a)(v) of this Rule.  The Director of the 37 
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Division of Water Quality, with recommendations from the Director of the Division of 1 


Soil and Water Conservation and the Commissioner of Agriculture, shall appoint the 2 


members described in Sub-Items (9)(a)(iii) and (9)(a)(vi) of this Rule from persons 3 


nominated by nongovernmental organizations whose members produce or manage 4 


agricultural commodities in each county or watershed. Members of the Local Advisory 5 


Committees shall serve at the pleasure of their appointing authority. 6 


(c) ROLE. The Local Advisory Committees shall: 7 


(i) Contingent on the 2-year determination described in Sub-Item (5)(a) of this 8 


Rule, conduct a registration process for persons subject to this Rule. This 9 


registration process shall be completed within 36 months of the effective date of 10 


this Rule. The registration process shall request the type and acreage of 11 


agricultural operations. It shall provide persons with information on 12 


requirements and options under this Rule, and on available technical assistance 13 


and cost share options; 14 


(ii) Contingent on the 2-year determination described in Sub-Item (5)(a) of this 15 


Rule, develop local nutrient control strategies for agricultural operations, 16 


pursuant to Sub-Item (9)(d) of this Rule, to meet the nitrogen and phosphorus 17 


goals assigned by the Watershed Oversight Committee. The strategy shall be 18 


submitted to the Watershed Oversight Committee no later than 34 months after 19 


the effective date of this Rule in order to be included in the third annual report to 20 


the Commission; 21 


(iii) Ensure that any changes to the design of the local strategy will continue to meet 22 


the nutrient goals of this Rule; and 23 


(iv) Submit annual reports to the Watershed Oversight Committee, pursuant to Sub-24 


Item (9)(e) of this Rule, annually until such time as the Commission determines 25 


that annual reports are no longer needed to assure long-term maintenance of the 26 


nutrient goals. 27 


(d) LOCAL NUTRIENT CONTROL STRATEGIES. Contingent on the 2-year 28 


determination described in Sub-Item (5)(a) of this Rule, Local Advisory Committees 29 


shall develop county or watershed nutrient control strategies that meet the following 30 


requirements. If a Local Advisory Committee fails to submit a nutrient control strategy 31 


required in Sub-Item (9)(c)(ii) of this Rule, the Commission may develop one based on 32 


the accounting methodology that it approves pursuant to Sub-Item (8)(b)(i) of this Rule. 33 


(i) Local nutrient control strategies shall be designed to achieve the required 34 


nitrogen loss reduction goals and qualitative trends in indicators of agricultural 35 


phosphorus loss within five years after the effective date of this Rule, and to 36 
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maintain those reductions in perpetuity or until such time as this Rule is revised 1 


to modify this requirement.  2 


(ii) Local nutrient control strategies shall specify the numbers, acres, and types of all 3 


agricultural operations within their areas, numbers of BMPs that will be 4 


implemented by enrolled operations and acres to be affected by those BMPs, 5 


estimated nitrogen and phosphorus loss reductions, schedule for BMP 6 


implementation, and operation and maintenance requirements. 7 


(e) ANNUAL REPORTS. The Local Advisory Committees shall be responsible for 8 


submitting annual reports for their counties or watersheds. Annual reports shall be 9 


submitted to the Watershed Oversight Committee annually until such time as the 10 


Commission determines that annual reports are no longer needed to assure long-term 11 


maintenance of the nutrient goals. The Watershed Oversight Committee shall determine 12 


reporting requirements to meet these objectives. Those requirements may include 13 


information on BMPs implemented by individual farms, proper BMP operation and 14 


maintenance, BMPs discontinued, changes in agricultural land use or activity, and 15 


resultant net nitrogen loss and phosphorus trend indicator changes. 16 


 17 


History Note: Authority G. S. 143-214.1; 143-214.5; 143-214.7; 143-215.3(a)(1); 143-215.6A; 143-215.6B; 18 


143-215.6C; 143-215.8B(b); 143B-282(c); 143B-282(d); S.L. 2001-355; S.L. 2005-190 19 
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15A NCAC 02B .0265 is proposed for adoption as follows: 1 


 2 


15A NCAC 02B .0265 JORDAN WATER SUPPLY NUTRIENT STRATEGY: STORMWATER 3 


MANAGEMENT FOR NEW DEVELOPMENT   4 


The following is the stormwater strategy for new development activities within the Jordan watershed, as prefaced in 5 


Rule 15A NCAC 02B .0262: 6 


(1) PURPOSE.  The purposes of this Rule are as follows:  7 


(a) To achieve and maintain the nitrogen and phosphorus loading goals established for 8 


Jordan Reservoir in Rule 15A NCAC 2B .0262 from lands in the Jordan watershed on 9 


which new development occurs.   New development is development that occurs 10 


subsequent to the effective date of, and is subject to, local stormwater management 11 


programs established under this Rule; 12 


(b) To provide control for stormwater runoff from new development in Jordan watershed to 13 


ensure that the integrity and nutrient processing functions of receiving waters and 14 


associated riparian buffers are not compromised by erosive flows; and 15 


(c) To protect the water supply uses of Jordan Reservoir and of designated water supplies 16 


throughout the Jordan watershed from the potential impacts of new development. 17 


(2) APPLICABILITY.  This Rule shall apply to municipalities and counties in the Jordan watershed 18 


as identified in Rule 15A NCAC 2B .0262.   19 


(3) REQUIREMENTS. All local governments subject to this Rule shall develop stormwater 20 


management programs for submission to and approval by the Commission incorporating the 21 


following minimum standards:   22 


(a) An approved stormwater management plan shall be required for all proposed new 23 


development within their jurisdictions disturbing one acre or more for single family and 24 


duplex residential property and recreational facilities, and one-half acre or more for 25 


commercial, industrial, institutional, or multifamily residential property.  These 26 


stormwater plans shall not be approved by the subject local governments unless the 27 


following criteria are met: 28 


(i) Nitrogen and phosphorus loads contributed by the proposed new development 29 


activity shall not exceed certain unit-area mass loading rates.  These loading 30 


rates shall be calculated as the percentage reduction goals established in Rule 31 


15A NCAC 2B .0262 for the subwatershed or subwatersheds in which the 32 


development occurs, applied to area-weighted average loading rates of 33 


developable lands in the same subwatershed or subwatersheds.  These area-34 


weighted average loading rates shall be derived from land use and loading data 35 


representative of the baseline period defined in Rule 15A NCAC 2B .0262.  36 


Initial values for nitrogen and phosphorus loading rate targets respectively in 37 
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each subwatershed shall be the following, expressed in units of pounds per acre 1 


per year: 2.2 and 0.82 in the Upper New Hope; 4.4 and 0.78 in the Lower New 2 


Hope; and 3.8 and 1.43 in the Haw.  The Division may adjust these initial values 3 


based on improved land use and loading data or based on modifications to the 4 


strategy reduction goals in Section (7) of Rule 15A NCAC 2B .0262.  The 5 


developer shall determine the need for engineered stormwater controls to meet 6 


these loading rate targets by using the loading calculation method called for in 7 


Sub-Item (4)(a) or other similar method acceptable to the Division. 8 


(ii)   Proposed new development in any water supply watershed in the Jordan 9 


watershed designated WS-II, WS-III, or WS-IV shall comply with the density-10 


based restrictions, obligations, and requirements for engineered stormwater 11 


controls, clustering options, and 10/70 provisions described in Sections (3)(b)(i) 12 


and (3)(b)(ii) of the applicable Rule among Rules 15A NCAC 2B .0214 through 13 


.0216; 14 


(iii) Stormwater systems shall be designed to control and treat the runoff generated 15 


from all surfaces by one inch of rainfall.  The treatment volume shall be drawn 16 


down no faster than 48 hours and no slower than 120 hours.  Treatment systems 17 


shall achieve an 85 percent average annual removal rate for Total Suspended 18 


Solids.  To ensure that the integrity and nutrient processing functions of 19 


receiving waters and associated riparian buffers are not compromised by erosive 20 


flows, stormwater flows from the new development shall not contribute to 21 


degradation of waters of the State.  At a minimum, the new development shall 22 


not result in a net increase in peak flow leaving the site from pre-development 23 


conditions for the one-year, 24-hour storm event; 24 


(iv) Proposed new development that would replace or expand structures or 25 


improvements that existed as of December 2001, the end of the baseline period, 26 


and that would not result in a net increase in built-upon area shall not be 27 


required to meet the nutrient loading targets or high-density requirements except 28 


to the extent that it shall provide at least equal stormwater control to the 29 


previous development.  Proposed new development that would replace or 30 


expand existing structures or improvements and would result in a net increase in 31 


built-upon area shall have the option to either achieve at least the percentage 32 


loading reduction goals stated in Rule 15A NCAC 2B .0262 as applied to 33 


nitrogen and phosphorus loading from the previous development for the entire 34 


project site, or to meet the loading rate targets described in Section (3)(a)(i).  35 


These requirements shall supersede those identified in Rule 15A NCAC 2B 36 


.0104(q);     37 
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(v)  Proposed new development shall comply with the riparian buffer protection 1 


requirements of Rules 15A NCAC 2B .0267 and .0268; and 2 


(vi) Developers shall have the option of partially offsetting their nitrogen and 3 


phosphorus loads by funding offsite management measures.  These  offsite 4 


offsetting measures shall achieve at least equivalent reductions in nitrogen and 5 


phosphorus loading to the remaining reduction needed onsite to comply with 6 


Sub-Item (3)(a)(i) of this Rule.  Developers may utilize the offset option 7 


provided in Rule 15A NCAC 2B .0240 for this purpose, contingent upon 8 


acceptance of their offset proposals by the NC Ecosystem Enhancement 9 


Program.  Alternatively, developers may use an offset option provided by the 10 


local government in which the development activity occurs, provided that the 11 


local government has received prior approval from the Division for the 12 


offsetting activity pursuant to Rule 15A NCAC 2B .0269.  Before using off-site 13 


offset options, the development shall meet any requirements for engineered 14 


stormwater controls described in Section (3)(a)(ii) of this Rule and under 15 


NPDES Phase II regulations, and shall attain a maximum nitrogen loading rate 16 


of four pounds/acre/year for single-family, detached and duplex residential 17 


development and 8 pounds/acre/year for other development, including multi-18 


family residential, commercial and industrial. 19 


(b) A plan to ensure maintenance of best management practices (BMPs) implemented as a 20 


result of the provisions in Sub-Item (3)(a) of this Rule for the life of the development;  21 


(c) A plan to ensure enforcement and compliance with the provisions in Sub-Items (3)(a) of 22 


this Rule for the life of the new development; and 23 


(d) The following requirements in water supply Rule 15A NCAC 2B .0104 shall apply to 24 


new development throughout Jordan watershed:  25 


(i) Requirements in Section (f) for local governments to assume ultimate 26 


responsibility for operation and maintenance of high-density stormwater 27 


controls, to enforce compliance, to collect fees, and other measures;  28 


(ii) Variance procedures in Section (r);  29 


(iii) Assumption of local programs by the Commission in Section (x); 30 


(iv) Delegation of Commission authorities to the Director in Section (aa); and  31 


(v) Other development-related requirements in Rule 15A NCAC 2B .0104, unless 32 


expressly modified by requirements in this Rule, shall also apply throughout 33 


Jordan watershed.   34 


(4) RULE IMPLEMENTATION.  This Rule shall be implemented as follows: 35 


(a) Within 12 months after the effective date of this Rule, the Division shall submit a model 36 


local stormwater program, in conjunction with similar requirements in Rule 15A NCAC 37 
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02B .0266, that embodies the criteria described in Item (3) of this Rule to the 1 


Commission for approval.  The model program shall include a tool that will allow 2 


developers to account for nutrient loading from development lands and loading changes 3 


due to BMP implementation to meet the requirements of Item (3) of this Rule.  The 4 


Division shall work in cooperation with subject local governments and other watershed 5 


interests in developing this model program;   6 


(b) Within six months after the Commission’s approval of the model local stormwater 7 


program, subject local governments shall submit stormwater management programs, in 8 


conjunction with similar requirements in Rule 15A NCAC 02B .0266, to the Division for 9 


approval.  These local programs shall meet or exceed the requirements in Item (3) of this 10 


Rule and minimum criteria established in the model;  11 


(c) Within 15 months after the Commission’s approval of the model local stormwater 12 


program, the Division shall request the Commission’s approval of the local stormwater 13 


management programs;   14 


(d) Within 18 months after the Commission’s approval of the model local stormwater 15 


program, or upon the Division’s first renewal of a local government’s National Pollutant 16 


Discharge Elimination System (NPDES) stormwater permit, whichever occurs later, 17 


subject local governments shall complete adoption of and implement their local 18 


stormwater management programs; and  19 


(e) Upon implementation, subject local governments shall submit annual reports to the 20 


Division summarizing their activities in implementing each of the requirements in Item 21 


(3) of this Rule, including changes to nutrient loading due to implementation of Sub-Item 22 


(3)(a) of this Rule.  23 


(5) RELATIONSHIP TO OTHER REQUIREMENTS.  Local governments shall have the following 24 


options with regard to satisfying the requirements of other rules in conjunction with this Rule: 25 


(a) A local government may in its program submittal under Sub-Item (4)(b) of this Rule 26 


request that the Division accept the local government’s implementation of another 27 


stormwater program or programs, such as NPDES municipal stormwater requirements, as 28 


satisfying one or more of the requirements set forth in Item (3) of this Rule.  The Division 29 


will provide determination on acceptability of any such alternatives prior to requesting 30 


Commission approval of local programs as required in Sub-Item (4)(c) of this Rule.  The 31 


local government shall include in its program submittal technical information 32 


demonstrating the adequacy of the alternative requirements.  Where requirements of this 33 


Rule exceed those in an NPDES permit, a local government shall meet the requirements 34 


of this Rule upon the first renewal of its NPDES permit. 35 


(b) Local governments that are required to reduce nutrient loading from existing 36 


development under Rule 15A NCAC 2B .0266 may require new development to achieve 37 
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load reductions in excess of those required to meet the unit-area mass loading rate targets 1 


described in this Rule and credit the additional reductions toward the loading goals for 2 


existing developed areas. 3 


 4 


History Note: Authority G. S. 143-214.1; 143-214.5; 143-214.7; 143-214.12; 143-214.21; 143-215.3(a)(1); 143-5 


215.6A; 143-215.6B; 143-215.6C; 143-282(d); 143-215.8B(b); 143B-282(c); 143B-282(d); S.L. 6 


2005-190 7 







25/81 


15A NCAC 02B .0266 is proposed for adoption as follows: 1 


 2 


15A NCAC 02B .0266 JORDAN WATER SUPPLY NUTRIENT STRATEGY:  STORMWATER 3 


MANAGEMENT FOR EXISTING DEVELOPMENT 4 


This Rule establishes an adaptive approach by which municipalities and counties are to contribute to achieving the 5 


nonpoint source loading goals of the Jordan nutrient strategy by reducing or otherwise offsetting nutrient 6 


contributions from existing developed lands.  It provides local governments three years to conduct feasibility studies 7 


from which they shall propose the pace and nature of implementation actions in plans to the Division, which they 8 


shall initiate within four years after the effective date of this Rule.  The following is the watershed stormwater 9 


strategy for existing development in the Jordan watershed, as prefaced in Rule 15A NCAC 02B .0262: 10 


(1) PURPOSE.  The purposes of this Rule are as follows: 11 


(a) To contribute to achieving and maintaining the nonpoint source nitrogen and phosphorus 12 


percentage reduction goals established for Jordan Reservoir in Rule 15A NCAC 2B .0262 13 


relative to the baseline period defined in that Rule by reducing loading from existing 14 


development in the Jordan watershed.  Existing development is development that exists 15 


as of the effective date of local stormwater management programs established under Rule 16 


15A NCAC 2B .0265, or development that occurs after the effective date of those 17 


programs but is not subject to the requirements of those programs, such as vested projects 18 


and redevelopment that does not yield a net increase in built-upon area; and 19 


(b) To protect the water supply uses of Jordan Reservoir and of designated water supplies 20 


throughout the Jordan watershed. 21 


(2) APPLICABILITY.  This Rule shall apply to municipalities and counties in the Jordan watershed 22 


as identified in Rule 15A NCAC 2B .0262. 23 


(3) REQUIREMENTS. All local governments subject to this Rule shall develop stormwater 24 


management programs for submission to and approval by the Commission according to the 25 


following minimum standards:   26 


(a) A program for achieving sustained nutrient loading reductions from existing 27 


development.  This program shall meet the following criteria: 28 


(i) The long-term objective of this program shall be for a local government to 29 


achieve the percentage nutrient loading reduction goals in Item (3) of Rule 15A 30 


NCAC 2B .0262 relative to annual loading representative of the baseline period 31 


defined in that Rule and as applied to existing development lands under the local 32 


government’s land use authority within each of the three subwatersheds, defined 33 


in that rule, that falls within its jurisdiction.  In addressing this long-term 34 


objective, a local government shall include estimates of, and plans for offsetting, 35 


nutrient loading increases from lands developed subsequent to the baseline 36 


period but prior to implementation of new development programs.  Should 37 
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percentage reduction goals be adjusted pursuant to Section (7) of Rule 15A 1 


NCAC 2B .0262, then the annual loading goals established in this Sub-Section 2 


shall be adjusted accordingly.  A local government may seek supplemental 3 


funding for implementation of load-reducing activities  through grant sources 4 


such as the North Carolina Clean Water Management Trust Fund, the North 5 


Carolina Clean Water Act Section 319 Grant Program, or other funding 6 


programs for nonpoint sources;      7 


(ii) The results of a feasibility study to determine the extent to which the loading 8 


goals referenced in this Rule may be achieved from existing development within 9 


a local government’s jurisdiction through load reducing activities.  The local 10 


government shall develop a proposed implementation rate and compliance 11 


schedule for load reducing activities.  This schedule shall provide for reasonable 12 


and steady progress toward reduction goals throughout the proposed compliance 13 


period;  14 


(iii) The program shall identify specific load-reducing practices implemented to date 15 


subsequent to the baseline period and for which the local government is seeking 16 


credit.  It shall estimate load reductions for these practices using methods 17 


provided for in Sub-Item (4)(a), and their anticipated duration; 18 


(iv) The program shall identify the types of activities the local government intends to 19 


implement and types of existing development affected, relative proportions or a 20 


prioritization of practices, and the relative magnitude of reductions it expects to 21 


achieve from each.  A local government may credit any nitrogen or phosphorus 22 


load reductions in excess of those required by other rules in this Chapter.  The 23 


program shall identify the duration of anticipated loading reductions, and should 24 


seek activities that provide sustained, long-term reductions.  Potential load-25 


reducing activities may include but would not be limited to stormwater activities 26 


such as street sweeping, removal of existing built-upon area, retrofitting of 27 


existing development with engineered best management practices (BMPs), 28 


requiring treatment of runoff in redevelopment projects, requiring over-29 


treatment of runoff in new development projects, and adoption of fertilizer 30 


management ordinances or fertilizer education programs, and wastewater 31 


activities such as overtreatment at publicly owned treatment works (POTW), 32 


collection system improvements, removal of illegal discharges, and connection 33 


of onsite wastewater systems and discharging sand filter systems to central 34 


sewer;  35 


(v) The program shall identify anticipated funding mechanisms or sources and 36 


discuss steps taken or planned to secure such funding; and 37 
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(vi) A municipality shall have the option of working with the county or counties in 1 


which it falls, or with another municipality or municipalities within the same 2 


subwatershed, to jointly meet the loading targets from all lands within their 3 


combined jurisdictions within a subwatershed. 4 


(b) A program to ensure maintenance of load reductions achieved as a result of the 5 


provisions in Sub-Item (3)(a) of this Rule for the life of the development;   6 


(c) A public education program to inform citizens, business, and industry of how to reduce 7 


nutrient pollution, including education on home fertilization practices; 8 


(d) A mapping program that includes major components of the municipal separate storm 9 


sewer system, waters of the State, land use types, and location of sanitary sewers; and 10 


(e) A program to identify and remove illegal discharges. 11 


(4) RULE IMPLEMENTATION.  This Rule shall be implemented as follows: 12 


(a) Within 12 months after the effective date of this Rule, the Division shall submit a model 13 


local stormwater program, in conjunction with similar requirements in Rule 15A NCAC 14 


02B .0265, that embodies the criteria described in Item (3) of this Rule, including 15 


methods to quantify loading reduction requirements and loading reductions from various 16 


activities, to the Commission for approval.  The Division shall work in cooperation with 17 


subject local governments and other watershed interests in developing this model 18 


program; 19 


(b) Within six months after the Commission’s approval of the model local stormwater 20 


program, subject local governments shall submit stormwater management programs, in 21 


conjunction with similar requirements in Rule 15A NCAC 02B .0265, to the Division for 22 


approval.  Except for the requirements in Sub-Item (3)(a) of this Rule, local programs 23 


shall address and meet or exceed the requirements in Item (3) of this Rule and ensuing 24 


minimum criteria established in the model;  25 


(c) Within 15 months of the Commission’s approval of the model local stormwater program, 26 


the Division shall request the Commission’s approval of the local stormwater 27 


management programs addressing the requirements of Item 3 except those in Sub-Item 28 


(3)(a); 29 


(d) Within 18 months of the Commission’s approval of the model local stormwater program, 30 


or upon the Division’s first renewal of a local government’s NPDES stormwater permit, 31 


whichever occurs later, subject local governments shall complete adoption of and begin 32 


implementation of local stormwater management programs addressing the requirements 33 


of Item 3 except those in Sub-Item (3)(a); and      34 


(e) Within 36 months after the effective date of this Rule, subject local governments shall 35 


submit loading reduction programs addressing Sub-Item (3)(a) of this Rule, including the 36 


following regarding Sub-Item (3)(a)(i) of this Rule:  37 
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(i) The results of feasibility studies that determine the extent to which the loading 1 


goals referenced in this Rule may be achieved from existing development lands 2 


within their jurisdictions. 3 


(ii) A proposed implementation schedule for load reduction projects. 4 


(f) Within 46 months of the effective date of this Rule, the Division shall request the 5 


Commission’s approval of local load reduction programs submitted under Sub-Item 6 


(4)(e) of this Rule. The Commission shall either approve the programs or require 7 


changes.  Should the Commission require changes, the Division shall address those 8 


changes and seek Commission approval at the earliest feasible date subsequent to the 9 


original request. 10 


(g) Within 48 months of the effective date of this Rule, or within two months following 11 


Commission approval of a program, whichever is later, subject local governments shall 12 


complete adoption of and begin to implement local load reduction programs on the 13 


timeframe established under the feasibility study.   14 


(h) Upon implementation, local governments shall provide annual reports to the Division 15 


documenting their progress in implementing the requirements of Item (3) of this Rule, 16 


including changes to nutrient loading due to implementation of Sub-Item (3)(a) of this 17 


Rule. 18 


(5) RELATIONSHIP TO OTHER REQUIREMENTS.  A local government may in its program 19 


submittal under Sub-Item (4)(b) of this Rule request that the Division accept the local 20 


government’s implementation of another stormwater program or programs, such as NPDES 21 


municipal stormwater requirements, as satisfying one or more of the requirements set forth in Item 22 


(3) of this Rule.  The Division will provide determination on acceptability of any such alternatives 23 


prior to requesting Commission approval of local programs as required in Sub-Items (3)(a) and  24 


(3)(b) of this Rule.  The local government shall include in its program submittal technical 25 


information demonstrating the adequacy of the alternative requirements.  Where requirements of 26 


this Rule exceed those in a NPDES permit, a local government shall meet the requirements of this 27 


Rule upon the first renewal of its NPDES permit. 28 


 29 


History Note: Authority G.S. 143-214.1; 143-214.7; 143-214.12; 143-214.21; 143-215.3(a)(1); 143-215.6A; 30 


143-215.6B; 143-215.6C; 143-282(d); 143-215.8B(b); 143B-282(c); S.L. 2005-190 31 
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15A NCAC 02B .0267 is proposed for adoption as follows: 1 


 2 


15A NCAC 02B .0267 JORDAN WATER SUPPLY NUTRIENT STRATEGY: PROTECTION OF 3 


EXISTING RIPARIAN BUFFERS  4 


Protection of the nutrient removal and other water quality services provided by riparian buffers throughout the 5 


watershed is an important element of the overall Jordan water supply nutrient strategy.  The following is the strategy 6 


for riparian buffer protection and maintenance in the Jordan watershed, as prefaced in Rule 15A NCAC 02B .0262: 7 


(1) PURPOSE.  The purposes of this Rule shall be for the local governments listed in 15A NCAC 2B 8 


.0262, and in certain cases stated in this Rule the Division, to protect and preserve existing riparian 9 


buffers throughout the Jordan watershed as generally described in .0262, in order to maintain their 10 


nutrient removal and stream protection functions.  Additionally this Rule will help protect the 11 


water supply uses of Jordan Reservoir and of designated water supplies throughout the Jordan 12 


watershed.  Local programs shall be established to meet or exceed the minimum requirements of 13 


this Rule.  However, the Division shall assume responsibility for applying the requirements of this 14 


Rule to buffer activities by state and federal entities.  The requirements of this Rule shall 15 


supersede all buffer requirements stated in Rules 15A NCAC 2B .0214 through .0216 as applied to 16 


WS-II, WS-III, and WS-IV waters in the Jordan watershed.  Parties subject to this rule may choose 17 


to implement more stringent rules, including the one-hundred foot buffer requirement set out in 18 


Section (3)(b)(i) of Rules 15A NCAC 2B .0214 through .0216 for high-density developments.   19 


(2) DEFINITIONS.  For the purpose of this Rule, these terms shall be defined as follows: 20 


(a) ‘Access Trails’ means pedestrian trails constructed of pervious or impervious surfaces 21 


and related structures to access a surface water, including boardwalks, steps, rails, 22 


signage. 23 


(b) ‘Archaeological Activities’ means activities conducted by a Registered Professional 24 


Archaeologist (RPA). 25 


(c) ‘Airport Facilities’ means all properties, facilities, buildings, structures, and activities that 26 


satisfy or otherwise fall within the scope of one or more of the definition or uses of the 27 


words or phrases ‘air navigation facility’, ‘airport’, or ‘airport protection privileges’ 28 


under G.S. 63-1; the definition of ‘aeronautical facilities’ in G.S. 63-79(1); the phrase 29 


‘airport facilities’ as used in G.S. 159-48(b)(1); the phrase ‘aeronautical facilities’ as 30 


defined in G.S. 159-81 and G.S. 159-97; and the phrase ‘airport facilities and 31 


improvements’ as used in Article V, Section 13, of the North Carolina Constitution, 32 


which shall include, without limitation, any and all of the following:  airports, airport 33 


maintenance facilities, clear zones, drainage ditches, fields, hangars, landing lighting, 34 


airport and airport-related offices, parking facilities, related navigational and signal 35 


systems, runways, stormwater outfalls, terminals, terminal shops, and all appurtenant 36 


areas used or suitable for airport buildings or other airport facilities, and all appurtenant 37 
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rights-of-way; restricted landing areas; any structures, mechanisms, lights, beacons, 1 


marks, communicating systems, or other instrumentalities or devices used or useful as an 2 


aid, or constituting an advantage or convenience to the safe taking off, navigation, and 3 


landing of aircraft, or the safe and efficient operation or maintenance of an airport or 4 


restricted landing area; easements through, or interests in, air space over land or water, 5 


interests in  airport hazards outside the boundaries of airports or restricted landing areas, 6 


and other protection privileges, the acquisition or control of which is necessary to ensure 7 


safe approaches to the landing areas of airports and restricted landing areas, and the safe 8 


and efficient operation of thereof’ and any combination of any or all of such facilities.  9 


Notwithstanding the foregoing, the following shall not be included in the definition of  10 


‘airport facilities’: 11 


(i) Satellite parking facilities; 12 


(ii) Retail and commercial development outside of the terminal area, such as rental 13 


car facilities; and 14 


(iii) Other secondary development, such as hotels, industrial facilities, free-standing 15 


offices and other similar buildings, so long as these facilities are not directly 16 


associated with the operation of the airport, and are not operated by a unit of 17 


government or special governmental entity such as an airport authority. 18 


(d) ‘Channel’ means a natural water-carrying trough cut vertically into low areas of the land 19 


surface by erosive action of concentrated flowing water or a ditch or canal excavated for 20 


the flow of water.   21 


(e) ‘DBH’ means diameter at breast height of a tree measured at 4.5 feet above ground 22 


surface level. 23 


(f) ‘Ditch or canal’ means a man-made channel other than a modified natural stream 24 


constructed for drainage purposes that is typically dug through inter-stream divide areas.  25 


A ditch or canal may have flows that are perennial, intermittent, or ephemeral and may 26 


exhibit hydrological and biological characteristics similar to perennial or intermittent 27 


streams. 28 


(g) ‘Ephemeral (stormwater) stream’ means a feature that carries only stormwater in direct 29 


response to precipitation with water flowing only during and shortly after large 30 


precipitation events.  An ephemeral stream may or may not have a well-defined channel, 31 


the aquatic bed is always above the water table, and stormwater runoff is the primary 32 


source of water.  An ephemeral stream typically lacks the biological, hydrological, and 33 


physical characteristics commonly associated with the continuous or intermittent 34 


conveyance of water. 35 


(h) ‘Forest plantation’ means an area of planted trees that may be conifers (pines) or 36 


hardwoods. On a plantation, the intended crop trees are planted rather than naturally 37 
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regenerated from seed on the site, coppice (sprouting), or seed that is blown or carried 1 


into the site. 2 


(i) ‘Greenway / Hiking Trails’ means pedestrian trails constructed of pervious and 3 


impervious surfaces and related structures including but not limited to boardwalks, steps, 4 


rails, and signage, and that generally run parallel to the shoreline. 5 


(j) ‘High Value Tree’ means a tree that meets or exceeds the following standards: for pine 6 


species, 14-inch DBH or greater or 18-inch or greater stump diameter; and, for 7 


hardwoods and wetland species, 16-inch DBH or greater or 24-inch or greater stump 8 


diameter. 9 


(k) ‘Intermittent stream’ means a well-defined channel that contains water for only part of 10 


the year, typically during winter and spring when the aquatic bed is below the water 11 


table.  The flow may be heavily supplemented by stormwater runoff.  An intermittent 12 


stream often lacks the biological and hydrological characteristics commonly associated 13 


with the conveyance of water. 14 


(l) ‘Modified natural stream’ means an on-site channelization or relocation of a stream 15 


channel and subsequent relocation of the intermittent or perennial flow as evidenced by 16 


topographic alterations in the immediate watershed.  A modified natural stream must 17 


have the typical biological, hydrological, and physical characteristics commonly 18 


associated with the continuous conveyance of water. 19 


(m) ‘Perennial stream’ means a well-defined channel that contains water year round during a 20 


year of normal rainfall with the aquatic bed located below the water table for most of the 21 


year.  Groundwater is the primary source of water for a perennial stream, but it also 22 


carries stormwater runoff.  A perennial stream exhibits the typical biological, 23 


hydrological, and physical characteristics commonly associated with the continuous 24 


conveyance of water. 25 


(n) ‘Perennial waterbody’ means a natural or man-made watershed that stores surface water 26 


permanently at depths sufficient to preclude growth of rooted plants, including lakes, 27 


ponds, sounds, non-stream estuaries and ocean.  For the purpose of the State’s riparian 28 


buffer protection program, the waterbody must be part of a natural drainage way (i.e., 29 


connected by surface flow to a stream). 30 


(o) ‘Riparian buffer enhancement’ is defined as the process of converting a non-forested 31 


riparian area, where woody vegetation is sparse (greater than or equal to 100 trees per 32 


acre but less than 200 trees per acre) to a forested riparian buffer area.  The enhanced, 33 


forested riparian buffer area shall include at least two native hardwood tree species 34 


planted at a density sufficient to provide 320 trees per acre at three years or 260 trees per 35 


acre five years,  and diffuse flow through the riparian buffer shall be maintained. 36 
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(p) ‘Riparian buffer restoration’ is defined as the process of converting a non-forested 1 


riparian area, where woody vegetation is absent (less than 100 trees per acre) to a forested 2 


riparian buffer area.  The restored, forested riparian buffer area shall include at least two 3 


native hardwood tree species planted at a density sufficient to provide 320 trees per acre 4 


at three years or 260 trees per acre at five years,  and diffuse flow through the riparian 5 


buffer shall be maintained. 6 


(q) ‘Shoreline stabilization’ is the in-place stabilization of an eroding shoreline.  Stabilization 7 


techniques which include “soft” methods or natural materials (such as root wads, or rock 8 


vanes) may be considered as part of a restoration design.  However, stabilization 9 


techniques that consist primarily of “hard” engineering, such as concrete lined channels, 10 


rip rap, or gabions, while providing bank stabilization, shall not be considered stream 11 


restoration. 12 


(r) ‘Stream restoration’ is defined as the process of converting an unstable, altered or 13 


degraded stream corridor, including adjacent riparian zone and flood-prone areas to its 14 


natural or referenced, stable conditions considering recent and future watershed 15 


conditions.  This process also includes restoring the geomorphic dimension, pattern, and 16 


profile as well as biological and chemical integrity, including transport of water and 17 


sediment produced by the stream’s watershed in order to achieve dynamic equilibrium.  18 


‘Referenced’ or ‘referenced reach’ means a stable stream that is in dynamic equilibrium 19 


with its valley and contributing watershed.  A reference reach can be used to develop 20 


natural channel design criteria for stream restoration projects. ‘Stream’ means a body of 21 


concentrated flowing water in a natural low area or natural channel on the land surface. 22 


(s) ‘Stump diameter’ means the diameter of a tree measured at six inches above the ground 23 


surface level. 24 


(t) ‘Surface waters’ means all waters of the state as defined in G.S. 143-212 except 25 


underground waters. 26 


(u) ‘Temporary road’ means a road constructed temporarily for equipment access to build or 27 


replace hydraulic conveyance structures such as bridges, culverts, or pipes or water 28 


dependent structures, or to maintain public traffic during construction and is restored 29 


within six months of initial disturbance. 30 


(v) ‘Tree’ means a woody plant with a DBH equal to or exceeding five inches or a stump 31 


diameter exceeding six inches. 32 


(3) APPLICABILITY.  This Rule shall apply to all local governments in the Jordan watershed, as 33 


described in Rule 15A NCAC 02B .0262.  Local governments shall apply the requirements of this 34 


Rule throughout their jurisdictions within the Jordan watershed with the exception of state and 35 


federal entities.  For buffer activities on lands of state and federal entities in the Jordan watershed, 36 







33 /81 


it shall be presumed that the Division shall apply the requirements of this Rule wherever local 1 


governments are referenced unless otherwise indicated.   2 


(4) BUFFERS PROTECTED.  All local governments subject to this Rule shall develop riparian buffer 3 


protection programs and ordinances for approval by the Commission, incorporating the minimum 4 


standards contained in this Section and the remainder of this Rule.  This Rule shall apply to 50-5 


foot wide riparian buffers directly adjacent to surface waters in the Jordan watershed (intermittent 6 


streams, perennial streams, lakes, reservoirs and ponds), excluding wetlands.  Wetlands adjacent 7 


to surface waters or within 50 feet of surface waters shall be considered as part of the riparian 8 


buffer but are regulated pursuant to 15A NCAC 2H .0506.   9 


(a) A surface water shall be subject to this Rule if the feature is approximately shown on any 10 


of the following references, and shall not be subject if it does not appear on any of these 11 


references: 12 


(i)  The most recent, complete version of the soil survey map prepared by the 13 


Natural Resources Conservation Service of the United States Department of 14 


Agriculture; 15 


(ii) The most recent version of the 1:24,000 scale (7.5 minute) quadrangle 16 


topographic maps prepared by the United States Geologic Survey (USGS); or 17 


(iii) Other more accurate mapping approved by the Commission.  More accurate 18 


maps approved by the Commission would replace the first two sources as the 19 


standard of reference for this Rule upon their approval.   20 


(b) Where the specific initiation point of an intermittent stream is in question, parties subject 21 


to this rule shall use the latest version of the Division publication, Identification Methods 22 


for the Origins of Intermittent and Perennial Streams, available at 23 


http://h2o.enr.state.nc.us/ncwetlands/regcert.html, to establish that point.     24 


(c) Riparian buffers protected by this Rule shall be measured pursuant to Item (7) of this 25 


Rule.    26 


(d) Parties subject to this rule shall abide by all State rules and laws regarding waters of the 27 


state including but not limited to Rules 15A NCAC 2H .0500, 15A NCAC 2H .1300, and 28 


Sections 401 and 404 of the Federal Water Pollution Control Act.   29 


(e) A riparian buffer may be exempt from this Rule as described in Item (5) or (6) of this 30 


Rule.  31 


(5) EXEMPTION BASED ON ON-SITE DETERMINATION.  When a landowner or other affected 32 


party believes that the maps have inaccurately depicted surface waters, he or she shall consult the 33 


appropriate local government.  Upon request, the local government shall make on-site 34 


determinations.  Local governments may also accept the results of site assessments made by other 35 


parties who have successfully completed a Division training course and are sanctioned by the 36 


Division to make such determinations.  Any disputes over on-site determinations shall be referred 37 
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to the local Board of Adjustment or other local appeals process in writing.  For state and federal 1 


entities, any disputes shall be referred to the Director in writing.  A determination of the Director 2 


as to the accuracy or application of the maps is subject to review as provided in Articles 3 and 4 of 3 


G.S. 150B.  Surface waters that appear on the maps shall not be subject to this Rule if an on-site 4 


determination shows that they fall into one of the following categories: 5 


(a) Manmade ponds and lakes that are located outside natural drainage ways; and  6 


(b) Ephemeral (stormwater) streams. 7 


(6) EXEMPTION WHEN EXISTING USES ARE PRESENT AND ONGOING.  This Rule shall not 8 


apply to portions of the riparian buffer where a use is existing and ongoing according to the 9 


following: 10 


(a) A use shall be considered existing and ongoing if it was present within the riparian buffer 11 


as of the effective date of the local ordinance or local ordinances enforcing this Rule and 12 


has continued to exist since that time.  For state and federal entities, a use shall be 13 


considered existing and ongoing if it was present within the riparian buffer as of the 14 


effective date of this Rule and has continued to exist since that time.  Existing uses shall 15 


include agriculture, buildings, industrial facilities, commercial areas, transportation 16 


facilities, maintained lawns, utility lines and on-site sanitary sewage systems any of 17 


which involve either specific, periodic management of vegetation or displacement of 18 


vegetation by structures or regular activity.  Only the portion of the riparian buffer that 19 


contains the footprint of the existing use is exempt from this Rule.  Change of ownership 20 


through purchase or inheritance is not a change of use.  Activities necessary to maintain 21 


uses are allowed provided that the site remains similarly vegetated, no impervious surface 22 


is added within 50 feet of the surface water where it did not previously exist as of the 23 


effective date of the local ordinance or local ordinances enforcing this Rule, and existing 24 


diffuse flow is maintained.  Grading and revegetating Zone two is allowed provided that 25 


the health of the vegetation in Zone one is not compromised, the ground is stabilized and 26 


existing diffuse flow is maintained. 27 


(b) A use shall be considered as existing if projects or proposed development are determined 28 


by the local government, or the Director for the cases involving state or federal entities, 29 


to meet at least one of the following criteria: 30 


(i) Project requires a 401 Certification/404 Permit and these were issued prior to the 31 


effective date of the local ordinance or local ordinances enforcing this Rule, and 32 


prior to the effective date of this Rule for state and federal entities; 33 


(ii) Projects that require a state permit, such as landfills, NPDES wastewater 34 


discharges, land application of residuals and road construction activities, have 35 


begun construction or are under contract to begin construction and had received 36 


all required state permits and certifications prior to the effective date of the local 37 
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ordinance or ordinances this Rule, and prior to the effective date of this Rule for 1 


state and federal entities; 2 


(iii) Projects that are being reviewed through the Clean Water Act Section 3 


404/National Environmental Policy Act Merger 01 Process (published by the US 4 


Army Corps of Engineers and Federal Highway Administration, 2003) or its 5 


immediate successor and that have reached agreement with DENR on avoidance 6 


and minimization by the effective date of the local ordinance or ordinances 7 


enforcing this Rule, and prior to the effective date of this Rule for state and 8 


federal entities; 9 


(iv) Projects that are not required to be reviewed by the Clean Water Act Section 10 


404/National Environmental Policy Act Merger 01 Process (published by the US 11 


Army Corps of Engineers and Federal Highway Administration, 2003) or its 12 


immediate successor if a Finding of No Significant Impact has been issued for 13 


the project and the project has the written approval of the local government prior 14 


to the effective date of the local ordinance or ordinances this Rule, or the written 15 


approval of the Division prior to the effective date of this Rule for state and 16 


federal entities; 17 


(c) A project that can be documented to the local government, or the Director for the cases 18 


involving state or federal entities, as having vested rights that were established or 19 


recognized for that project under the common law or by G.S. 153A-344(b), 153A-344.1, 20 


160A-385(b) or 160A-385.1 prior to the effective date of this Rule.  This Rule does not 21 


confer or restrict a vested right established or recognized under common law or G.S. 22 


153A-344(b), 153(A)-344.1, 160A-385(b), or 160A-385.1. 23 


(d) This Rule shall apply at the time an existing use is changed to another use.  Change of 24 


use shall involve the initiation of any activity not defined as existing and ongoing in 25 


either Sub-Item (6)(a), (6)(b), or (6)(c) of this Rule. 26 


(7) ZONES OF THE RIPARIAN BUFFER.  The protected riparian buffer shall have two zones as 27 


follows: 28 


(a) Zone one shall consist of a vegetated area that is undisturbed except for uses provided for 29 


in Item (9) of this Rule.  The location of Zone one shall be as follows: 30 


(i) For intermittent and perennial streams, Zone one shall begin at the most 31 


landward limit of the top of the bank or the rooted herbaceous vegetation and 32 


extend landward a distance of 30 feet on all sides of the surface water, measured 33 


horizontally on a line perpendicular to a vertical line marking the edge of the top 34 


of the bank. 35 


(ii) For ponds, lakes and reservoirs located within a natural drainage way, Zone one 36 


shall begin at the most landward limit of the normal water level or the rooted 37 
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herbaceous vegetation and extend landward a distance of 30 feet, measured 1 


horizontally on a line perpendicular to a vertical line marking the edge of the 2 


surface water or rooted herbaceous vegetation.  3 


(b) Zone two shall consist of a stable, vegetated area that is undisturbed except for uses 4 


provided for in Item (9) of this Rule.  Grading and revegetating Zone two is allowed 5 


provided that the health of the vegetation in Zone one is not compromised.  Zone two 6 


shall begin at the outer edge of Zone one and extend landward 20 feet as measured 7 


horizontally on a line perpendicular to the surface water.  The combined width of Zones 8 


one and two shall be 50 feet on all sides of the surface water. 9 


(8) DIFFUSE FLOW REQUIREMENT.  Diffuse flow of runoff shall be maintained in the riparian 10 


buffer by dispersing concentrated flow and reestablishing vegetation. Concentrated runoff from 11 


new ditches or manmade conveyances shall be converted to diffuse flow at non-erosive velocities 12 


before the runoff enters Zone two of the riparian buffer.  Corrective action to restore diffuse flow 13 


shall be taken if necessary to impede the formation of erosion gullies.  No new stormwater 14 


conveyances are allowed through the buffers except for stormwater management ponds provided 15 


for in Item (9) of this Rule. 16 


(9) TABLE OF USES.  The following chart sets out the uses and their designation under this Rule as 17 


exempt, allowable, or allowable with mitigation.  All uses not designated as exempt, allowable, or 18 


allowable with mitigation are considered prohibited and may not proceed within the riparian 19 


buffer unless a variance is granted pursuant to Items (12), (13), or (14) of this Rule.  The 20 


requirements for each category are given in Items (12), (13), and (14) of this Rule.     21 


22 
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 1 


Use Exempt Allowable 


Allowable 


with 


Mitigation 


Access trails:  Pedestrian access trails leading to the 


surface water, docks, fishing piers, boat ramps and 


other water dependent activities: 


• Pedestrian access trails that are restricted to the 


minimum width practicable and do not exceed 4 feet 


in width of buffer disturbance, and provided that 


installation and use does not result in removal of 


trees as defined in this Rule and no impervious 


surface is added to the riparian buffer 


• Pedestrian access trails that exceed 4 feet in width of 


buffer disturbance, the installation or use results in 


removal of trees as defined in this Rule or 


impervious surface is added to the riparian buffer 


 


 


 


X 


 


 


 


 


 


 


 


 


 


X 


 


Access for maintenance of modified natural streams: a 


grassed travel way on one side of the water body when 


less impacting alternatives are not practical 


  


X 


 


Airport facilities: 


• Airport facilities that impact equal to or less than 


150 linear feet or one-third of an acre of riparian 


buffer 


• Airport facilities that impact greater than 150 linear 


feet or one-third of an acre of riparian buffer 


  


X 


 


 


 


X 


Archaeological activities  X   


Bridges   X  


Canoe Access provided that installation and use does 


not result in removal of trees as defined in the Rule and 


no impervious surface is added to the buffer. 


X   
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Use Exempt Allowable 


Allowable 


with 


Mitigation 


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 


• 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 


 


X 


 


 


 


 


 


X 
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Use Exempt Allowable 


Allowable 


with 


Mitigation 


Drainage ditches, roadside ditches and stormwater 


conveyances through riparian buffers: 


• Existing drainage ditches, roadside ditches, and 


stormwater conveyances provided that they are 


managed to minimize the sediment, nutrients and 


other pollution that convey to waterbodies 


• Existing roadside drainage ditches that need to be 


realigned provided that no additional travel lanes are 


added and the minimum required roadway typical 


section is used based on traffic and safety 


considerations. 


• New drainage ditches, roadside ditches and 


stormwater outfalls provided that a stormwater 


management facility is installed to control nutrients 


and attenuate flow before the conveyance discharges 


through the riparian buffer 


• New stormwater discharges to existing man-made 


conveyances (including, but not limited to, drainage 


ditches, roadside ditches, and stormwater 


conveyances) provided that the new stormwater 


discharge does not result in the need to alter the 


existing man-made conveyances 


• New stormwater discharges to existing man-made 


conveyances applicable to linear projects (including 


but not limited to, drainage ditches, roadside 


ditches, and stormwater conveyances) for which the 


new stormwater discharges result in the need to alter 


existing man-made conveyances. 


• 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 have been 


employed. 


 


 


X 


 


 


 


 


 


 


X 


 


 


 


X 


 


 


 


X 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


X 


 


 


 


 


X 
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Use Exempt Allowable 


Allowable 


with 


Mitigation 


Drainage of a pond in a natural drainage way provided 


that a new riparian buffer that meets the requirements 


of Items (7) and (8) of this Rule is established adjacent 


to the new channel. 


X   


Driveway crossings of streams and other surface 


waters subject to this Rule: 


• 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 


• Driveway crossings on single family residential lots 


that disturb greater than 25 linear feet or 2,500 


square feet of riparian buffer 


• In a subdivision that cumulatively disturb equal to 


or less than 150 linear feet or one-third of an acre of 


riparian buffer 


• In a subdivision that cumulatively disturb greater 


than 150 linear feet or one-third of an acre of 


riparian buffer 


 


 


X 


 


 


 


 


 


X 


 


 


X 


 


 


 


 


 


 


 


 


 


 


 


X 


Fences: 


• Fences provided that disturbance is minimized and 


installation does not result in removal of trees as 


defined in this Rule 


• Fences provided that disturbance is minimized and 


installation results in removal of trees as defined in 


this Rule 


 


X 


 


 


 


 


X 


 


 


Forest harvesting - see Item (16) of this Rule    


Fertilizer application: 


• One-time fertilizer application to establish 


vegetation 


 


X 


  


Grading and revegetation in Zone two only provided 


that diffuse flow and the health of existing vegetation 


in Zone one is not compromised and disturbed areas 


are stabilized 


X  
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Use Exempt Allowable 


Allowable 


with 


Mitigation 


Greenway / hiking trails  X  


Historic preservation X   


Mining activities: 


• Mining activities that are covered by the Mining Act 


provided that new riparian buffers that meet the 


requirements of Items (7) and (8) of this Rule are 


established adjacent to the relocated channels 


• Mining activities that are not covered by the Mining 


Act OR where new riparian buffers that meet the 


requirements or Items (7) and (8) of this Rule are 


not established adjacent to the relocated channels 


• Wastewater or mining dewatering wells with 


approved NPDES permit 


 


 


 


 


 


 


 


X 


 


X 


 


 


 


 


 


X 


Non-electric utility lines: 


• Impacts other than perpendicular crossings in Zone 


two only3  


• Impacts other than perpendicular crossings in Zone 


one3 


  


X 


 


 


 


X 
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Use Exempt Allowable 


Allowable 


with 


Mitigation 


Non-electric utility line perpendicular crossings of 


streams and other surface waters subject to this Rule3:  


• Perpendicular crossings that 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 


• Perpendicular crossings that disturb equal to or less 


than 40 linear feet of riparian buffer with a 


maintenance corridor greater than 10 feet in width 


• Perpendicular crossings that 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 


• Perpendicular crossings that 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 


• Perpendicular crossings that disturb greater than 150 


linear feet of riparian buffer 


 


 


X 


 


 


 


 


 


 


X 


 


 


X 


 


 


 


 


 


 


 


 


 


 


 


 


 


X 


 


 


 


X 


Overhead electric utility lines: 


• Impacts other than perpendicular crossings in Zone 


two only3 


• Impacts other than perpendicular crossings in Zone 


one 1,2,3 


 


X 


 


X 


  


Overhead electric utility line perpendicular crossings 


of streams and other surface waters subject to this 


Rule3: 


• Perpendicular crossings that disturb equal to or less 


than 150 linear feet of riparian buffer 1 


• Perpendicular crossings that disturb greater than 150 


linear feet of riparian buffer 1, 2 


 


 


 


X 


 


 


 


 


 


 


X 
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Use Exempt Allowable 


Allowable 


with 


Mitigation 


Playground equipment: 


• Playground equipment on single family lots 


provided that installation and use does not result in 


removal of vegetation  


• Playground equipment installed on lands other than 


single-family lots or that requires removal of 


vegetation 


 


X 


 


 


 


 


X 


 


 


Ponds in natural drainage ways, excluding dry ponds: 


• New ponds provided that a riparian buffer that meets 


the requirements of Items (7) and (8) of this Rule is 


established adjacent to the pond 


• New ponds where a riparian buffer that meets the 


requirements of Items (7) and (8) of this Rule is 


NOT established adjacent to the pond 


  


X 


 


 


 


 


X 


Protection of existing structures, facilities and stream 


banks when this requires additional disturbance of the 


riparian buffer or the stream channel 


 


 


X  


Railroad impacts other than crossings of streams and 


other surface waters subject to this Rule. 


  X 


Railroad crossings of streams and other surface waters 


subject to this Rule: 


• Railroad crossings that impact equal to or less than 


40 linear feet of riparian buffer 


• 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 


• Railroad crossings that impact greater than 150 


linear feet or one-third of an acre of riparian buffer 


 


 


X 


 


 


 


 


X 


 


 


 


 


 


 


 


X 
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Use Exempt Allowable 


Allowable 


with 


Mitigation 


Recreational and accessory structures such as decks, 


gazebos and sheds in Zone two, provided they are not 


prohibited under local water supply ordinance: 


• Total footprint less than or equal to 150 square feet 


per lot  


• Total footprint of more than 150 square feet  per lot 


 


 


 


 


 


 


X 


 


 


 


 


 


 


 


X 


Removal of previous fill or debris provided that diffuse 


flow is maintained and vegetation is restored 


X   


Road impacts other than crossings of streams and other 


surface waters subject to this Rule 


  X 


Road crossings of streams and other surface waters 


subject to this Rule: 


• Road crossings that impact equal to or less than 40 


linear feet of riparian buffer 


• 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 


• Road crossings that impact greater than 150 linear 


feet or one-third of an acre of riparian buffer 


 


 


X 


 


 


 


 


X 


 


 


 


 


 


 


 


 


X 


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 


• Greater than 2,500 square feet of buffer impact 


  


 


 


X 


 


 


 


 


 


X 


Stormwater BMPs:  


• Wet detention, bioretention, and constructed 


wetlands in Zone two if diffuse flow of discharge is 


provided into Zone one 


• Wet detention, bioretention, and constructed 


wetlands in Zone one 


  


 


X 


 


 


 


 


X 


Scientific studies and stream gauging X   


Streambank stabilization  X  
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Use Exempt Allowable 


Allowable 


with 


Mitigation 


Temporary roads, provided that restoration activities, 


such as soil stabilization and revegetation, occur 


immediately after construction: 


• Less than or equal to 2,500 square feet of buffer 


disturbance 


• Greater than 2,500 square feet of buffer disturbance 


• Associated with linear projects    


 


 


 


X 


 


 


 


 


 


X 


X 


 


Temporary sediment and erosion control devices: 


• In Zone two only provided that the vegetation in 


Zone one is not compromised and that discharge is 


released as diffuse flow in accordance with Item (5) 


of this Rule 


• In Zones one and two to control impacts associated 


with uses approved by the local government or that 


have received a variance provided that sediment and 


erosion control for upland areas is addressed to the 


maximum extent practical outside the buffer 


• In-stream temporary erosion and sediment control 


measures for authorized work within a stream 


channel 


 


X 


 


 


 


 


 


 


 


 


X 


 


 


 


 


 


X 


 


 


 


 


Underground electric utility lines: 


• Impacts other than perpendicular crossings in Zone 


two only 


• Impacts other than perpendicular crossings in Zone 


one4 


 


X 


 


X 


 


  


Underground electric utility line perpendicular 


crossings of streams and other surface waters subject 


to this Rule: 


• Perpendicular crossings that disturb less than or 


equal to 40 linear feet of riparian buffer3, 4 


• Perpendicular crossings that disturb greater than 40 


linear feet of riparian buffer3, 4 


 


 


 


X 


 


 


 


 


 


 


X 
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Use Exempt Allowable 


Allowable 


with 


Mitigation 


Vegetation management: 


• Emergency fire control measures provided that 


topography is restored 


• Mowing and harvesting of plant products in Zone 


two only 


• Planting vegetation to enhance the riparian buffer 


• Pruning forest vegetation provided that the health 


and function of the forest vegetation is not 


compromised 


• Removal of individual trees which are in danger of 


causing damage to dwellings, other structures or 


human life 


• Removal of individual trees which are dead, 


diseased or damaged. 


• Removal of poison ivy 


• Removal of understory nuisance vegetation 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 


 


X 


 


X 


 


X 


X 


 


 


X 


 


 


X 


 


X 


X 


  


Vehicle access roads and boat ramps leading to the 


surface water, docks, fishing piers, and other water 


dependent activities: 


• Vehicular access roads and boat ramps to the surface 


water but not crossing the surface water that are 


restricted to the minimum width practicable not to 


exceed 10 feet in width  


• Vehicular access roads and boat ramps to the surface 


water but not crossing the surface water that are 


restricted to the minimum width practicable and 


exceed 10 feet in width 


  


 


 


X 


 


 


 


 


 


 


X 
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Use Exempt Allowable 


Allowable 


with 


Mitigation 


Water dependent structures: 


• Water dependent structures as defined in 15A 


NCAC 02B .0202 where installation and use do not 


result in disturbance to riparian buffers  


• Water dependent structures as defined in 15A 


NCAC 02B .0202 where installation and use result 


in disturbance to riparian buffers 


 


X 


 


 


 


 


X 


 


Water supply reservoirs: 


• New reservoirs provided that a riparian buffer that 


meets the requirements of Items (7) and (8) of this 


Rule is established adjacent to the reservoir 


• New reservoirs where a riparian buffer that meets 


the requirements of Items (7) and (8) of this Rule is 


NOT established adjacent to the reservoir 


  


X 


 


 


 


 


X 


Water wells 


• Single family residential water wells 


• All other water wells 


 


X 


 


 


X 


 


Wetland, stream and buffer restoration that results in 


impacts to the riparian buffers: 


• Wetland, stream and buffer restoration that requires 


DWQ approval for the use of a 401 Water Quality 


Certification 


• Wetland, stream and buffer restoration that does not 


require DWQ approval for the use of a 401 Water 


Quality Certification 


 


 


X 


 


 


 


 


 


X 


 


Wildlife passage  X  


 1 


1 Provided that, in Zone one, all of the following BMPs for overhead utility lines are used.  If all 2 


of these BMPs are not used, then the overhead utility lines shall require a no practical alternative 3 


evaluation by the local government, or the Director for the cases involving state or federal 4 


entities, as defined in Item (11) of this Rule. 5 


• A minimum zone of 10 feet wide immediately adjacent to the water body shall be managed 6 


such that only vegetation that poses a hazard or has the potential to grow tall enough to 7 


interfere with the line is removed. 8 
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• Woody vegetation shall be cleared by hand.  No land grubbing or grading is allowed. 1 


• Vegetative root systems shall be left intact to maintain the integrity of the soil.  Stumps shall 2 


remain where trees are cut. 3 


• Riprap shall not be used unless it is necessary to stabilize a tower. 4 


• No fertilizer shall be used other than a one-time application to re-establish vegetation. 5 


• Construction activities shall minimize the removal of woody vegetation, the extent of the 6 


disturbed area, and the time in which areas remain in a disturbed state. 7 


• Active measures shall be taken after construction and during routine maintenance to ensure 8 


diffuse flow of stormwater through the buffer. 9 


• In wetlands, mats shall be utilized to minimize soil disturbance. 10 


2 Provided that poles or towers shall not be installed within 10 feet of a water body unless the 11 


local government, or the Director for the cases involving state or federal entities, completes a no 12 


practical alternative evaluation as defined in Item (11) of this Rule. 13 


3 Perpendicular crossings are those that intersect the surface water at an angle between 75o and 14 


105o. 15 


4 Provided that, in Zone one, all of the following BMPs for underground utility lines are used.  If 16 


all of these BMPs are not used, then the underground utility line shall require a no practical 17 


alternative evaluation by the local government, or the Director for the cases involving state or 18 


federal entities, as defined in Item (11) of this Rule. 19 


• Woody vegetation shall be cleared by hand.  No land grubbing or grading is allowed. 20 


• Vegetative root systems shall be left intact to maintain the integrity of the soil.  Stumps shall 21 


remain, except in the trench, where trees are cut. 22 


• Underground cables shall be installed by vibratory plow or trenching. 23 


• The trench shall be backfilled with the excavated soil material immediately following cable 24 


installation. 25 


• No fertilizer shall be used other than a one-time application to re-establish vegetation. 26 


• Construction activities shall minimize the removal of woody vegetation, the extent of the 27 


disturbed area, and the time in which areas remain in a disturbed state. 28 


• Active measures shall be taken after construction and during routine maintenance to ensure 29 


diffuse flow of stormwater through the buffer. 30 


• In wetlands, mats shall be utilized to minimize soil disturbance. 31 


(10) REQUIREMENTS FOR CATEGORIES OF USES.  Uses designated as exempt, allowable, and 32 


allowable with mitigation in Item (9) of this Rule shall have the following requirements: 33 


(a) EXEMPT.  Uses designated as exempt are allowed within the riparian buffer.  Exempt 34 


uses shall be designed, constructed and maintained to minimize soil disturbance and to 35 


provide the maximum water quality protection practicable, including construction, 36 
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monitoring, and maintenance activities,.  In addition, exempt uses shall meet 1 


requirements listed in Item (9) of this Rule for the specific use.   2 


(b) ALLOWABLE.  Uses designated as allowable may proceed within the riparian buffer 3 


provided that there are no practical alternatives to the requested use pursuant to Item (11) 4 


of this Rule.  This includes construction, monitoring, and maintenance activities.  These 5 


uses require written authorization from the local government, or the Director for the cases 6 


involving state or federal entities. 7 


(c) ALLOWABLE WITH MITIGATION.  Uses designated as allowable with mitigation 8 


may proceed within the riparian buffer provided that there are no practical alternatives to 9 


the requested use pursuant to Item (11) of this Rule and an appropriate mitigation strategy 10 


has been approved pursuant to Item (15) of this Rule.  These uses require written 11 


authorization from the local government, or the Director for the cases involving state or 12 


federal entities. 13 


(11) DETERMINATION OF “NO PRACTICAL ALTERNATIVES.” Persons who wish to undertake 14 


uses designated as allowable or allowable with mitigation shall submit a request for a “no practical 15 


alternatives” determination to the local government or the Director for the cases involving state or 16 


federal entities.  The applicant shall certify that the criteria identified in Sub-Item (11)(a) of this 17 


Rule are met.  The local government, or the Director for the cases involving state or federal 18 


entities, shall grant an Authorization Certificate upon a “no practical alternatives” determination.  19 


The procedure for making an Authorization Certificate shall be as follows: 20 


(a) For any request for an Authorization Certificate, the local government, or the Director for 21 


the cases involving state or federal entities, shall review the entire project and make a 22 


finding of fact as to whether the following requirements have been met in support of a 23 


“no practical alternatives” determination: 24 


(i) The basic project purpose cannot be practically accomplished in a manner that 25 


would better minimize disturbance, preserve aquatic life and habitat, and protect 26 


water quality; 27 


(ii) The use cannot practically be reduced in size or density, reconfigured or 28 


redesigned to better minimize disturbance, preserve aquatic life and habitat, and 29 


protect water quality; and 30 


(iii) Best management practices shall be used if necessary to minimize disturbance, 31 


preserve aquatic life and habitat, and protect water quality. 32 


(b) Requests for an Authorization Certificate shall be reviewed and either approved or denied 33 


within 60 days of receipt of a complete submission based on the criteria in Sub-Item 34 


(11)(a) of this Rule and the local ordinance or ordinances enforcing this Rule by the local 35 


government, or the Director for the cases involving state or federal entities.  Failure to 36 


issue an approval or denial within 60 days shall constitute that the applicant has 37 
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demonstrated “no practical alternatives.”  An Authorization Certificate shall be issued to 1 


the applicant, unless: 2 


(i) The applicant agrees, in writing, to a longer period; and 3 


(ii) Applicant fails to furnish requested information necessary to the local 4 


government’s decision or the Director’s decision for the cases involving state or 5 


federal entities. 6 


(c) The local government, or the Director for the cases involving state or federal entities, 7 


may attach conditions to the Authorization Certificate that support the purpose, spirit and 8 


intent of the riparian buffer protection program.  Complete submissions shall include the 9 


following: 10 


(i) The name, address and phone number of the applicant; 11 


(ii) The nature of the activity to be conducted by the applicant; 12 


(iii) The location of the activity, including the jurisdiction; 13 


(iv) A map of sufficient detail to accurately delineate the boundaries of the land to be 14 


utilized in carrying out the activity, the location and dimensions of any 15 


disturbance in riparian buffers associated with the activity, and the extent of 16 


riparian buffers on the land; 17 


(v) An explanation of why this plan for the activity cannot be practically 18 


accomplished, reduced or reconfigured to better minimize disturbance to the 19 


riparian buffer, preserve aquatic life and habitat and protect water quality; and 20 


(vi) Plans for any best management practices proposed to be used to control the 21 


impacts associated with the activity. 22 


(d) Any disputes over determinations regarding Authorization Certificates shall be referred to 23 


the local government’s appeals process for a decision, or to the Director for 24 


determinations involving lands of state and federal entities.  The Director’s decision is 25 


subject to review as provided in G.S. 150B Articles 3 and 4.   26 


(12) VARIANCES.  Persons who wish to undertake prohibited uses may pursue a variance.  The local 27 


government may only grant minor variances.  For major variances, local governments shall 28 


prepare preliminary findings and submit them to the Commission for approval.  The variance 29 


request procedure shall be as follows:  30 


(a) There are practical difficulties or unnecessary hardships that prevent compliance with the 31 


riparian buffer protection requirements.  Practical difficulties or unnecessary hardships 32 


shall be evaluated in accordance with the following: 33 


(i) If the applicant complies with the provisions of this Rule, he/she can secure no 34 


reasonable return from, nor make reasonable use of, his/her property.  Merely 35 


proving that the variance would permit a greater profit from the property shall 36 


not be considered adequate justification for a variance.  Moreover, the local 37 
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government, or the Director for the cases involving state or federal entities, shall 1 


consider whether the variance is the minimum possible deviation from the terms 2 


of this Rule that shall make reasonable use of the property possible. 3 


(ii) The hardship results from application of this Rule to the property rather than 4 


from other factors such as deed restrictions or other hardship. 5 


(iii) The hardship is due to the physical nature of the applicant’s property, such as its 6 


size, shape, or topography, which is different from that of neighboring property. 7 


(iv) The applicant did not cause the hardship by knowingly or unknowingly violating 8 


this Rule. 9 


(v) The applicant did not purchase the property after the effective date of this Rule, 10 


and then request a variance. 11 


(vi) The hardship is unique to the applicant’s property, rather than the result of 12 


conditions that are widespread.  If other properties are equally subject to the 13 


hardship created in the restriction, then granting a variance would be a special 14 


privilege denied to others, and would not promote equal justice.  15 


(b) The variance is in harmony with the general purpose and intent of the State’s riparian 16 


buffer protection requirements and preserves its spirit; and 17 


(c) In granting the variance, the public safety and welfare have been assured, water quality 18 


has been protected, and substantial justice has been done. 19 


(13) MINOR VARIANCES.  A minor variance request pertains to activities that are proposed only to 20 


impact any portion of Zone two of the riparian buffer.  Minor variance requests shall be reviewed 21 


and approved based on the criteria in Sub-Item (11)(a) of this Rule by the local government 22 


pursuant to G.S. 153A-Article 18, or G.S. 160A-Article 19.  The local government may attach 23 


conditions to the variance approval that support the purpose, spirit and intent of the riparian buffer 24 


protection program. Request for appeals to decisions made by the local government shall be made 25 


through the local government’s appeals process, or to the Director for determinations involving 26 


state and federal entities.  The Director’s decision is subject to review as provided in G.S. 150B 27 


Articles 3 and 4.  28 


(14) MAJOR VARIANCES.   A major variance request pertains to activities that are proposed to 29 


impact any portion of Zone one or any portion of both Zones one and two of the riparian buffer.  If 30 


the local government, or the Director for the cases involving state or federal entities, has 31 


determined that a major variance request meets the requirements in Sub-Item (9)(a) of this Rule, 32 


then it shall prepare a preliminary finding and submit it to the Commission for approval.  Within 33 


90 days after receipt by the local government, or the Director for the cases involving state or 34 


federal entities, the Commission shall review preliminary findings on major variance requests.  35 


The following actions shall be taken depending on the Commission’s decision on the major 36 


variance request: 37 
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(a) Upon the Commission’s approval, the local government shall issue a final decision 1 


granting the major variance.  The Director shall issue the final decision for the cases 2 


involving state or federal entities. 3 


(b) Upon the Commission’s approval with conditions or stipulations, the local government 4 


shall issue a final decision, which includes these conditions or stipulations.   The Director 5 


shall issue a final decision for the cases involving state or federal entities. 6 


(c) Upon the Commission’s denial, the local government shall issue a final decision denying 7 


the major variance.  The Director shall issue a final decision for the cases involving state 8 


or federal entities. 9 


(15) MITIGATION. Persons who wish to undertake uses designated as allowable with mitigation shall 10 


meet the following requirements in order to proceed with their proposed use.   11 


(a) Obtain a determination of “no practical alternatives” to the proposed use pursuant to Item 12 


(11) of this Rule; and 13 


(b) Obtain approval for a mitigation proposal pursuant to 15A NCAC 2B .0268. 14 


(16) REQUIREMENTS SPECIFIC TO FOREST HARVESTING.  The following requirements shall 15 


apply for forest harvesting operations and practices:    16 


(a) The following measures shall apply in the entire riparian buffer: 17 


(i) Logging decks and sawmill sites shall not be placed in the riparian buffer. 18 


(ii) Access roads and skid trails shall be prohibited except for temporary and 19 


permanent stream crossings established in accordance with 15A NCAC 1I 20 


.0203.  Temporary stream crossings shall be permanently stabilized after any 21 


site disturbing activity is completed. 22 


(iii) Timber felling shall be directed away from the stream or water body. 23 


(iv) Skidding shall be directed away from the stream or water body and shall be done 24 


in a manner that minimizes soil disturbance and prevents the creation of 25 


channels or ruts. 26 


(v) Individual trees may be treated to maintain or improve their health, form or 27 


vigor. 28 


(vi) Harvesting of dead or infected trees or application of pesticides necessary to 29 


prevent or control extensive tree pest and disease infestation shall be allowed. 30 


These practices must be approved by the Division of Forest Resources for a 31 


specific site pursuant to the rule. The Division of Forest Resources must notify 32 


the local government of all approvals. 33 


(vii) Removal of individual trees that are in danger of causing damage to structures or 34 


human life shall be allowed. 35 
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(viii) Natural regeneration of forest vegetation and planting of trees, shrubs, or ground 1 


cover plants to enhance the riparian buffer shall be allowed provided that soil 2 


disturbance is minimized. Plantings shall consist primarily of native species. 3 


(ix) High-intensity prescribed burns shall not be allowed. 4 


(x) Application of fertilizer shall not be allowed except as necessary for permanent 5 


stabilization.  Broadcast application of fertilizer or herbicides to the adjacent 6 


forest stand shall be conducted so that the chemicals are not applied directly to 7 


or allowed to drift into the riparian buffer. 8 


(b) In Zone one, forest vegetation shall be protected and maintained. Selective harvest as 9 


provided for below is allowed on forest lands that have a deferment for use value under 10 


forestry in accordance with G.S. 105-277.2 through 277.6 or on forest lands that have a 11 


forest management plan prepared or approved by a registered professional forester.  12 


Copies of either the approval of the deferment for use value under forestry or the forest 13 


management plan shall be produced upon request.  For such forest lands, selective 14 


harvest is allowed in accordance with the following: 15 


(i) Tracked or wheeled vehicles are not permitted except at stream crossings 16 


designed, constructed and maintained in accordance with 15A NCAC 1I .0203; 17 


(ii) Soil disturbing site preparation activities are not allowed; and 18 


(iii) Trees shall be removed with the minimum disturbance to the soil and residual 19 


vegetation. 20 


(c) The following provisions for selective harvesting shall be met: 21 


(i) The first 10 feet of Zone one directly adjacent to the stream or waterbody shall 22 


be undisturbed except for the removal of individual high value trees as defined 23 


provided that no trees with exposed primary roots visible in the streambank be 24 


cut. 25 


(ii) In the outer 20 feet of Zone one, a maximum of 50 percent of the trees greater 26 


than five inches DBH may be cut and removed.  The reentry time for harvest 27 


shall be no more frequent than every 15 years, except on forest plantations 28 


where the reentry time shall be no more frequent than every five years.  In either 29 


case, the trees remaining after harvest shall be as evenly spaced as possible. 30 


(iii) In Zone two, harvesting and regeneration of the forest stand shall be allowed in 31 


accordance with 15A NCAC 01I .0100 through .0200 as enforced by the 32 


Division of Forest Resources.  33 


(17) RULE IMPLEMENTATION.  This Rule shall be implemented as follows: 34 


(a) For state and federal entities, the Division shall implement the requirements of this Rule 35 


as of its effective date.  36 
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(b) Within six months of the effective date of this Rule, local governments shall submit a 1 


local program including all necessary ordinances to the Division for review.  The local 2 


program shall detail local government buffer program implementation including but not 3 


limited to such factors as a method for resolution of disputes involving Authorization 4 


Certificate or variance determinations, a plan for record keeping, and a plan for 5 


enforcement.  Local governments shall use the latest version of the Division’s 6 


publication, Identification Methods for the Origins of Intermittent and Perennial Streams, 7 


available at http://h2o.enr.state.nc.us/ncwetlands/regcert.html, to establish the existence 8 


of streams.   9 


(c) Within one year of the effective date of the Rule, the Division shall request Commission 10 


approval. 11 


(d) Within 14 months of the effective date of the Rule, local governments shall implement 12 


programs to ensure that existing land use activities and proposed development complies 13 


with local programs.  14 


(e) Upon implementation, subject local governments shall submit annual reports to the 15 


Division summarizing their activities in implementing each of the requirements in Item 16 


(4) of this Rule. 17 


(f) If a local government fails to adopt or adequately implement its program as called for in 18 


this Rule, the Division may take appropriate enforcement action as authorized by statute, 19 


and may choose to assume responsibility for implementing that program until such time 20 


as it determines that the local government is prepared to comply with its responsibilities. 21 


(18) OTHER LAWS, REGULATIONS AND PERMITS.  In all cases, compliance with this Rule does 22 


not preclude the requirement to comply with all federal, state and local regulations and laws. 23 


 24 


History Note: Authority 143-214.1; 143-214.5; 143-214.7; 143-215.3(a)(1); 143-215.6A; 143-215.6B; 143-25 


215.6C; 143-215.8B(b); 143B-282(c); 143B-282(d) S.L. 1999-329, s. 7.1.; S.L. 2005-190 26 
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15A NCAC 02B .0268 is proposed for adoption as follows: 1 


 2 


15A NCAC 02B .0268 JORDAN WATER SUPPLY NUTRIENT STRATEGY: MITIGATION FOR 3 


RIPARIAN BUFFERS 4 


The following are requirements for the Riparian Buffer Mitigation Program for the Jordan watershed, as prefaced in 5 


Rule 15A NCAC 02B .0262: 6 


(1) PURPOSE.  The purposes of this Rule shall be to set forth the mitigation requirements that the 7 


local governments listed in 15A NCAC 02B .0262, and in certain cases stated in this Rule the Division, 8 


apply to the riparian buffer protection program in the Jordan watershed, as described in Rule 15A NCAC 9 


2B .0267, and whose surface waters are described in the Schedule of Classifications, 15A NCAC 2B .0311.  10 


Additionally this Rule will help to protect the water supply uses of Jordan Reservoir and of designated 11 


water supplies throughout the Jordan watershed.  Local programs shall be established to meet or exceed the 12 


minimum requirements of this Rule.  However, the Division shall assume responsibility for applying the 13 


requirements of this Rule to buffer activities state and federal entities.  For buffer activities on state and 14 


federal entities in the Jordan watershed, it shall be presumed that the Division shall apply the requirements 15 


of this Rule wherever local governments are referenced unless otherwise indicated.  The requirements of 16 


this Rule shall supersede all buffer requirements stated in Rules 15A NCAC 2B .0214 through .0216 as 17 


applied to WS-II, WS-III, and WS-IV waters in the Jordan watershed.  Local governments may choose to 18 


implement more stringent rules, including the one-hundred foot buffer requirement set out in Section 19 


(3)(b)(i) of Rules 15A NCAC 2B .0214 through .0216 for high-density developments. 20 


(2) APPLICABILITY.  This Rule applies to persons who wish to impact a riparian buffer in the 21 


Jordan watershed when one of the following applies: 22 


(a) A person has received an Authorization Certificate pursuant to 15A NCAC 2B .0267 for 23 


a proposed use that is designated as “allowable with mitigation.”  24 


(b) A person has received a variance pursuant to 15A NCAC 2B .0267 and is required to 25 


perform mitigation as a condition of a variance approval. 26 


(3) THE AREA OF MITIGATION.  The local government, or the Director for the cases involving 27 


state or federal entities, shall determine the required area of mitigation, which shall apply to all mitigation 28 


options identified in Sub-Item (6) of this Rule, according to the following: 29 


(a) The impacts in square feet to each zone of the riparian buffer shall be determined by the 30 


local government, or the Director for the cases involving state or federal entities, by adding the 31 


following: 32 


(i) The area of the footprint of the use causing the impact to the riparian buffer; 33 


(ii) The area of the boundary of any clearing and grading activities within the 34 


riparian buffer necessary to accommodate the use; and 35 


(iii) The area of any ongoing maintenance corridors within the riparian buffer 36 


associated with the use. 37 
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(b) The required area of mitigation shall be determined by applying the following multipliers 1 


to the impacts determined in Sub-item (3)(a) of this Rule to each zone of the riparian buffer: 2 


(i) Impacts to Zone one of the riparian buffer shall be multiplied by three; 3 


(ii) Impacts to Zone two of the riparian buffer shall be multiplied by one and one-4 


half; and 5 


(iii) Impacts to wetlands within Zones one and two of the riparian buffer that are 6 


subject to mitigation under 15A NCAC 2H .0506 shall comply with the mitigation ratios 7 


in 15A NCAC 2H .0506. 8 


(4) THE LOCATION OF MITIGATION. The mitigation effort shall be located the same distance 9 


from the Jordan Reservoir as the proposed impact, or closer to the Reservoir than the impact, and as close 10 


to the location of the impact as feasible. 11 


(5) ISSUANCE OF THE MITIGATION DETERMINATION.  The local government, or the Director 12 


for the cases involving state or federal entities, shall issue a mitigation determination that specifies the 13 


required area and location of mitigation pursuant to Items (3) and (4) of this Rule. 14 


(6) OPTIONS FOR MEETING THE MITIGATION DETERMINATION.  The mitigation 15 


determination made pursuant to Item (5) of this Rule may be met through one of the following options: 16 


(a) Payment of a compensatory mitigation fee to the Riparian Buffer Restoration Fund 17 


pursuant to 15A NCAC 02B .0272; 18 


(b) Donation of real property or of an interest in real property pursuant to Item (7) of this 19 


Rule; and 20 


(c) Restoration or enhancement of a non-forested riparian buffer.  This shall be accomplished 21 


by the applicant after submittal and approval of a restoration plan pursuant to Item (8) of this Rule. 22 


(7) DONATION OF PROPERTY.  Persons who choose to satisfy their mitigation determination by 23 


donating real property or an interest in real property shall meet the following requirements:  24 


(a) The donation of real property interests may be used to either partially or fully satisfy the 25 


payment of a compensatory mitigation fee to the Riparian Buffer Restoration Fund pursuant to 26 


15A NCAC 02B .0272.  The value of the property interest shall be determined by an appraisal 27 


performed in accordance with Sub-item (7)(d)(iv) of this Rule.  The donation shall satisfy the 28 


mitigation determination if the appraised value of the donated property interest is equal to or 29 


greater than the required fee.  If the appraised value of the donated property interest is less than the 30 


required fee calculated pursuant to 15A NCAC 02B .0272, the applicant shall pay the remaining 31 


balance due. 32 


(b) The donation of conservation easements to satisfy compensatory mitigation requirements 33 


shall be accepted only if the conservation easement is granted in perpetuity. 34 


(c) Donation of real property interests to satisfy the mitigation determination shall be 35 


accepted only if such property meets all of the following requirements: 36 
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(i) The property shall be located within an area that is identified as a priority for 1 


restoration in, or is otherwise consistent with the goals of, the Basinwide Wetlands and 2 


Riparian Restoration Plan for the Cape Fear River Basin developed by the Department 3 


pursuant to G.S. 143-214.10. 4 


(ii) The property shall contain riparian buffers not currently protected by the State’s 5 


riparian buffer protection program that are in need of restoration.  Buffers not in 6 


compliance with 15A NCAC 02B .0267 are in need of restoration. 7 


(iii) The restorable riparian buffer on the property shall have a minimum length of 8 


1000 linear feet along a surface water and a minimum width of 50 feet as measured 9 


horizontally on a line perpendicular to the surface water. 10 


(iv) The size of the restorable riparian buffer on the property to be donated shall 11 


equal or exceed the acreage of riparian buffer required to be mitigated under the 12 


mitigation responsibility determined pursuant to Item (3) of this Rule. 13 


(v) The property shall not require excessive measures for successful restoration, 14 


such as removal of structures or infrastructure.  Restoration of the property shall be 15 


capable of fully offsetting the adverse impacts of the requested use. 16 


(vi) The property shall be suitable to be successfully restored, based on existing 17 


hydrology, soils, and vegetation.  18 


(vii) The estimated cost of restoring and maintaining the property shall not exceed the 19 


value of the property minus site identification and land acquisition costs. 20 


(viii) The property shall not contain any building, structure, object, site, or district that 21 


is listed in the National Register of Historic Places established pursuant to Public Law 22 


89-665, 16 U.S.C. 470 as amended. 23 


(ix) The property shall not contain any hazardous substance or solid waste. 24 


(x) The property shall not contain structures or materials that present health or 25 


safety problems to the general public.  If wells, septic, water or sewer connections exist, 26 


they shall be filled, remediated or closed at owner's expense in accordance with state and 27 


local health and safety regulations. 28 


(xi) The property and adjacent properties shall not have prior, current, and known 29 


future land use that would inhibit the function of the restoration effort. 30 


(xii) The property shall not have any encumbrances or conditions on the transfer of 31 


the property interests. 32 


(d) At the expense of the applicant or donor, the following information shall be submitted to 33 


the local government, or the Director for the cases involving state or federal entities, with any 34 


proposal for donations or dedications of interest in real property: 35 


(i) Documentation that the property meets the requirements laid out in Sub-Item 36 


(8)(c) of this Rule; 37 
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(ii) US Geological Survey 1:24,000 (7.5 minute) scale topographic map, county tax 1 


map, USDA Natural Resource Conservation Service County Soil Survey Map, and 2 


county road map showing the location of the property to be donated along with 3 


information on existing site conditions, vegetation types, presence of existing structures 4 


and easements; 5 


(iii) A current property survey performed in accordance with the procedures of the 6 


North Carolina Department of Administration, State Property Office as identified by the 7 


State Board of Registration for Professional Engineers and Land Surveyors in "Standards 8 


of Practice for Land Surveying in North Carolina."  Copies may be obtained from the 9 


North Carolina State Board of Registration for Professional Engineers and Land 10 


Surveyors, 3620 Six Forks Road, Suite 300, Raleigh, North Carolina 27609; 11 


(iv) A current appraisal of the value of the property performed in accordance with 12 


the procedures of the North Carolina Department of Administration, State Property 13 


Office as identified by the Appraisal Board in the "Uniform Standards of Professional 14 


North Carolina Appraisal Practice."  Copies may be obtained from the Appraisal 15 


Foundation, Publications Department, P.O. Box 96734, Washington, D.C. 20090-6734; 16 


and 17 


(v) A title certificate. 18 


(8) RIPARIAN BUFFER RESTORATION OR ENHANCEMENT.  Persons who choose to meet 19 


their mitigation requirement through riparian buffer restoration or enhancement shall meet the 20 


following requirements: 21 


(a) The applicant may restore or enhance a non-forested riparian buffer if either of the 22 


following applies: 23 


(i) The area of riparian buffer restoration is equal to the required area of mitigation 24 


determined pursuant to Item (3) of this Rule; or 25 


(ii) The area of riparian buffer enhancement is three times larger than the required 26 


area of mitigation determined pursuant to Item (3) of this Rule. 27 


(b) The location of the riparian buffer restoration or enhancement shall comply with the 28 


requirements in Item (4) of this Rule. 29 


(c) The riparian buffer restoration or enhancement site shall have a minimum width of 50 30 


feet as measured horizontally on a line perpendicular to the surface water. 31 


(d) The applicant shall first receive an Authorization Certificate for the proposed use 32 


according to the requirements of 15A NCAC 2B .0267.   After receiving this determination, the 33 


applicant shall submit a restoration or enhancement plan for approval by the local government, or 34 


the Director for the cases involving state or federal entities.  The restoration or enhancement plan 35 


shall contain the following: 36 


(i) A map of the proposed restoration or enhancement site; 37 
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(ii) A vegetation plan.  The vegetation plan shall include a minimum of at least two 1 


native hardwood tree species planted at a density sufficient to provide 320 trees per acre 2 


at maturity; 3 


(iii) A grading plan.  The site shall be graded in a manner to ensure diffuse flow 4 


through the riparian buffer; 5 


(iv) A fertilization plan; and 6 


(v) A schedule for implementation. 7 


(e) Within one year after the local government has approved the restoration or enhancement 8 


plan, the applicant shall present proof to the local government, or the Director for the cases 9 


involving state or federal entities, that the riparian buffer has been restored or enhanced.  If proof 10 


is not presented within this timeframe, then the person shall be in violation of both the State’s and 11 


the local government’s riparian buffer protection program. 12 


(f) The mitigation area shall be placed under a perpetual conservation easement that will 13 


provide for protection of the property’s nutrient removal functions. 14 


(g) The applicant shall submit annual reports for a period of five years after the restoration or 15 


enhancement showing that the trees planted have survived and that diffuse flow through the 16 


riparian buffer has been maintained.  The applicant shall replace trees that do not survive and 17 


restore diffuse flow if needed during that five-year period. 18 


 19 


History Note: Authority 143-214.1; 143-214.5; 143-214.7; 143-215.3(a)(1); 143-215.6A; 143-215.6B; 143-20 


215.6C; 143B-282(d); 143-215.8B(b); 143B-282(c); S.L. 1999-329, s. 7.1.; S.L. 2005-190 21 
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15A NCAC 02B .0269 is proposed for adoption as follows: 1 


 2 


15A NCAC 02B .0269 JORDAN WATER SUPPLY NUTRIENT STRATEGY: OPTIONS FOR 3 


OFFSETTING NUTRIENT LOADS 4 


PURPOSE.  This Rule provides parties (buyers) subject to  other rules within the Jordan nutrient strategy with 5 


options for meeting rule requirements by obtaining credit for activities conducted by others (sellers) that produce 6 


excess load reductions relative to rule requirements.  This offset option furthers the adaptive management intent of 7 


the strategy to protect the water supply uses of Jordan Reservoir and of designated water supplies throughout the 8 


Jordan watershed.  Certain buyers shall meet minimum criteria identified in other rules before utilizing the offset 9 


option outlined in this Rule, as detailed in Item (1) of this Rule. 10 


(1) PREREQUISITES. The following parties shall first meet minimum criteria identified in the 11 


following sections of rules pertaining to them: 12 


(a) Agriculture Rule .0264: Producers shall first meet standard BMP requirements as set 13 


forth in Section (7) unless superseded by a Commission-approved alternative strategy 14 


after two or five years as set forth in Section (5); 15 


(b) New Development Rule .0265: developers shall meet onsite reduction requirements 16 


enumerated in Section (3)(a)(vi); 17 


(c) Wastewater Rule .0270: New and expanding dischargers shall first make all reasonable 18 


efforts to obtain allocation from existing dischargers as stated in Sections (6)(a)(ii), 19 


(7)(a)(ii) respectively;   20 


(d) State and Federal Entities Stormwater Rule .0271, non-DOT entities shall meet onsite 21 


reduction requirements enumerated in Section (3)(a)(vi). 22 


(2) The party seeking approval to sell excess loading reductions  (credits) pursuant to this Rule shall 23 


demonstrate to the Division that such reductions meet the following criteria: 24 


(a) Loading reductions eligible for credit are only those in excess of load reduction goals or 25 


percentage reductions required under Rule .0262 in this Section, or in excess of the 26 


percentage load reduction goals of this strategy as applied to sources not addressed by 27 


rules in this strategy;  28 


(b) These excess loading reductions shall be available as credit only within the same 29 


subwatershed of the Jordan watershed, as defined in Rule .0262 of this Section, as the 30 


reduction need that they propose to offset; 31 


(c) The party seeking to sell excess loading reductions shall define the nature of the activities 32 


that would produce those reductions and define the magnitude and duration of those 33 


reductions to the Division, including addressing the following items: 34 


(i) Account for differences in instream nutrient losses between the location of the 35 


reduction need and excess loading reduction in reaching the affected arm of 36 


Jordan Reservoir. 37 
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(ii) Quantify and account for the relative uncertainties in reduction need estimates 1 


and excess loading reduction estimates. 2 


(iii) Ensure that excess loading reductions shall take place at the time and for the 3 


duration in which the reduction need occurs. 4 


(iv) Demonstrate means adequate for assuring the achievement and claimed duration 5 


of excess loading reduction, including the cooperative involvement of any other 6 


involved parties. 7 


(d) Ensure that the loading reduction need does not produce localized adverse water quality 8 


impacts that contribute to impairment of classified uses of the affected waters.  9 


(3) The party seeking approval to sell excess loading reductions  pursuant to this Rule shall provide 10 


for accounting and tracking methods that ensure genuine, accurate, and verifiable achievement of 11 


the purposes of this Rule.  The Division shall work cooperatively with interested parties at their 12 


request to develop such accounting and tracking methods to support the requirements of Item (2) 13 


of this Rule. 14 


(4) Proposals for use of offsetting actions as described in this Rule shall become effective after 15 


determination by the Director that the proposal contains adequate scientific or engineering 16 


standards or procedures necessary to achieve and account for load reductions.   17 


 18 


History Note: Authority G S. 143-214.1; 143-214.5; 143-214.7; 143-215.3(a)(1); 143-215.6A; 143-215.6B; 143-19 


215.6C; 143B-282(d); 143-214.12; 143-214.21; 143-215.8B(b); 143B-282(c); 143B-282(d); S.L. 20 


1999; c. 329, s. 7.1; S.L. 2005-190 21 
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15A NCAC 02B .0270 is proposed for adoption as follows: 1 


 2 


15A NCAC 02B .0270 JORDAN WATER SUPPLY NUTRIENT STRATEGY: WASTEWATER 3 


DISCHARGE REQUIREMENTS 4 


The following is the National Pollutant Discharge Elimination System (NPDES) wastewater discharge management 5 


strategy for the B. Everett Jordan Reservoir Watershed to protect the water supply uses of Jordan Reservoir and of 6 


designated water supplies throughout the Jordan watershed: 7 


(1) Applicability.  This Rule applies to all wastewater treatment facilities discharging in the Jordan 8 


Reservoir Watershed that receive nutrient-bearing wastewater and are required to obtain individual 9 


NPDES permits.  10 


(2) Definitions.  For the purposes of this Rule, the following definitions apply: 11 


(a) In regard to point source dischargers, treatment facilities, wastewater flows or discharges, 12 


or like matters, 13 


(i) "Existing" means that which obtained or was subject to a NPDES permit on or 14 


before December 31, 2001. 15 


(ii) "Expanding" means that which increases beyond its permitted flow as defined in 16 


this Rule. 17 


(iii) "New" means that which had not obtained or was not subject to a NPDES permit 18 


on or before December 31, 2001. 19 


(b) "Delivered”, as in delivered allocation, load, or limit, means the allocation, load, or limit 20 


that is measured or predicted at the Jordan Reservoir. A delivered value is equivalent to a 21 


discharge value multiplied by its assigned transport factor. 22 


(c) "Discharge”, as in discharge allocation, load, or limit means the allocation, load, or limit 23 


that is measured at the point of discharge into surface waters in the Jordan Reservoir 24 


Watershed. A discharge value is equivalent to a delivered value divided by its assigned 25 


transport factor.  26 


(d) "MGD" means million gallons per day. 27 


(e) “Allocation” means the mass quantity, as of nitrogen or phosphorus, that a discharger or 28 


group of dischargers is potentially allowed to release into surface waters of the Jordan 29 


Reservoir Watershed. Allocations may be expressed as “delivered allocation” or as the 30 


equivalent “discharge allocation.” Possession of allocation does not authorize the 31 


discharge of nutrients but is prerequisite to such authorization in a NPDES permit. 32 


(f) “Limit” means the mass quantity, as of nitrogen or phosphorus, that a discharger or group 33 


of dischargers is authorized through a NPDES permit to release into surface waters of the 34 


Jordan Reservoir Watershed. Limits may be expressed as “delivered limit” or as the 35 


equivalent “discharge limit.”  36 
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(g) “Load” means the actual mass quantity, as of nitrogen or phosphorus, that a discharger or 1 


group of dischargers releases into surface waters of the Jordan Reservoir Watershed. 2 


Loads may be expressed as “delivered load” or as the equivalent “discharge load.” 3 


(h) “Nutrients” means total nitrogen and total phosphorus. 4 


(i) “Nutrient load allocation” or “load allocation” means the aggregate allocation of nitrogen 5 


or phosphorus for all nonpoint sources in the watershed or any of its subwatersheds. The 6 


load allocations are expressed as delivered allocations. 7 


(j)  “Nutrient wasteload allocation” or “wasteload allocation” means the aggregate allocation 8 


of nitrogen or phosphorus for all point source dischargers in the watershed or any of its 9 


subwatersheds. The wasteload allocations are expressed as delivered allocations. 10 


(k) “Permitted flow” means the maximum monthly average flow authorized in a facility’s 11 


NPDES permit as of December 31, 2001, with the following exceptions: 12 


  NPDES Permitted  13 


Facility Owner Facility Name Permit Flow (MGD) 14 


B. E. Jordan & Son, LLC Saxapahaw WWTP NC0042528 0.036 15 


Durham County Triangle WWTP NC0026051 12.0 16 


Fearrington Util., Inc. Fearrington Util. WWTP NC0043559 0.5 17 


Greensboro, City of T.Z. Osborne WWTP NC0047384 40.0  18 


Mervyn R. King Countryside Manor WWTP NC0073571 0.03 19 


OWASA Mason Farm WWTP NC0025241 14.5 20 


Pittsboro, Town of Pittsboro WWTP NC0020354 2.25  21 


Quarterstone Farm HOA Quarterstone Farm WWTP NC0066966 0.2 22 


Whippoorwill LLC Carolina Meadows WWTP NC0056413 0.35 23 


 24 


(l) "Total nitrogen" or “nitrogen” means the sum of the organic, nitrate, nitrite, and ammonia 25 


forms of nitrogen as in a water or wastewater. 26 


(m) "Total phosphorus" or “phosphorus” means the sum of the orthophosphate, 27 


polyphosphate, and organic forms of phosphorus as in a water or wastewater. 28 


(n) "Transport factor" means the fraction of the total nitrogen or total phosphorus in a 29 


discharge that is predicted to be delivered to the reservoir. 30 


(3) This Item specifies the initial nutrient wasteload allocations for point source dischargers under this 31 


strategy.  32 


(a) The wasteload allocations of nitrogen and phosphorus assigned to point source 33 


dischargers in each of the Jordan Reservoir subwatersheds shall equal the loading targets 34 


specified in 15A NCAC 2B .0262.  35 


(b) The initial allocations shall be divided as follows:  36 


37 
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Subwatershed and Delivered Allocations (lb/yr) 1 


Discharger Subcategories                 Total Nitrogen     Total Phosphorus 2 


Upper New Hope Arm 3 


 Permitted flows ≥ 0.1 MGD 332,467 22,498 4 


 Permitted flows < 0.1 MGD 3,613 608 5 


Lower New Hope Arm 6 


 Permitted flows ≥ 0.1 MGD 6,836 498 7 


 Permitted flows < 0.1 MGD 0 0 8 


Haw River Arm 9 


 Permitted flows ≥ 0.1 MGD 881,757 104,004 10 


 Permitted flows < 0.1 MGD 13,370 1,996 11 


 12 


(c) INDIVIDUAL DELIVERED ALLOCATIONS. The nutrient allocations in Sub-Item (b) 13 


of this Item shall be apportioned among existing dischargers in each subcategory in 14 


proportion to the dischargers’ permitted flows and the resulting delivered nutrient 15 


allocations assigned to each individual discharger. 16 


(4) This Item describes allowable changes in nutrient allocations. 17 


(a) The aggregate and individual nutrient allocations available to point source dischargers in 18 


the Jordan Reservoir Watershed are subject to change:  19 


(i) Whenever, as provided in 02B .0262, the Commission revises the wasteload 20 


allocations in order to ensure that water quality in the reservoir and its tributaries 21 


meets all standards in 15A NCAC 2B .0200 or to conform with applicable state 22 


or federal requirements; 23 


(ii) Whenever any portion of the nutrient load allocations is acquired by one or more 24 


point source dischargers under the provisions in this Rule, T15A NCAC 2B 25 


.0240, and 2B .0269; and 26 


(iii) As the result of allocation transfers between point sources or between point and 27 


nonpoint sources, as provided elsewhere in this Jordan Reservoir Strategy, 28 


except that any allocation can only be transferred within its assigned 29 


subwatershed. 30 


(b) In the event that the Commission revises any nutrient wasteload allocation specified in 31 


15A NCAC 02B .0262 or Item (3) of this Rule, the Commission shall also re-evaluate the 32 


apportionment among the dischargers and shall revise the individual allocations as 33 


necessary.  34 


(5) This Item specifies nutrient controls for discharges from existing discharges. 35 


(a) No later than six months from the effective date of this Rule, each existing discharger 36 


with permitted flows greater than or equal to 0.1 MGD shall evaluate its treatment 37 
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facilities and operations and identify further opportunities to improve and optimize 1 


nutrient reduction beyond those implemented pursuant to G.S. 143-215.1B(d), and shall 2 


submit a report to the Division documenting its findings, proposed actions, and expected 3 


results.  No later than one year after the effective date of this Rule, each such discharger 4 


shall submit a report to the division documenting the measures taken and the nutrient 5 


reductions achieved. Each discharger shall continue these optimization measures 6 


indefinitely.  7 


(b) Beginning with calendar year 2016, any discharger with a permitted flow equal to or 8 


greater than 0.1 MGD shall be subject to total nitrogen permit limits not to exceed its 9 


individual discharge allocations, pursuant to Item (3) of this Rule.    10 


(c) Beginning with the first full calendar year after the effective date of the rule, any 11 


discharger with a permitted flow equal to or greater than 0.1 MGD shall be subject to 12 


total phosphorus permit limits not to exceed its individual discharge allocations, pursuant 13 


to Item (3) of this Rule.  14 


(d) The Director shall establish more stringent limits for nitrogen or phosphorus upon finding 15 


that such limits are necessary to protect water quality standards in localized areas.  16 


(6) This Item specifies nutrient controls for new discharges. 17 


(a) Any person proposing a new wastewater discharge to surface waters shall meet the 18 


following requirements prior to applying for an NPDES permit: 19 


(i) Evaluate all practical alternatives to said discharge, pursuant to 15A NCAC 2H 20 


.0105(c) (2); 21 


(ii) Make every reasonable effort to obtain allocation for the proposed discharge 22 


from existing dischargers. If it cannot acquire the necessary allocation from 23 


existing facilities, the proponent may purchase a portion of the nonpoint source 24 


load allocation for a period of 30 years at the rate set in 15A NCAC 2B .0240 to 25 


implement practices designed to offset the loading created by the new facility. 26 


Payment for each 30-year portion of the nonpoint source load allocation shall be 27 


made prior to the ensuing permit issuance;  28 


(iii) Determine whether the proposed discharge of nutrients will cause local water 29 


quality impacts; and 30 


(iv) Provide documentation with its NPDES application demonstrating that the 31 


requirements of Sub-Items (i) and (ii) of this Sub-Item have been met. 32 


(b) The nutrient discharge allocations for a new facility shall not exceed the mass equivalent 33 


to a concentration of 3.0 mg/L nitrogen or 0.18 mg/L phosphorus at the greatest monthly 34 


flow limit in the discharger’s NPDES permit.  35 


(c) Upon the effective date of its NPDES permit, a new discharger shall be subject to 36 


nitrogen and phosphorus limits not to exceed its individual discharge allocations. 37 
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(d) The Director shall establish more stringent limits for nitrogen or phosphorus upon finding 1 


that such limits are necessary to protect water quality standards in localized areas.  2 


(7) This Item specifies nutrient controls for expanding discharges. 3 


(a) Any person proposing to expand an existing wastewater discharge to surface waters 4 


beyond its permitted flow as defined in this Rule shall meet the following requirements 5 


prior to applying for an NPDES permit: 6 


(i) Evaluate all practical alternatives to said discharge, pursuant to T15A NCAC 2H 7 


.0105(c) (2); 8 


(ii) Make every reasonable effort to obtain allocation for the proposed discharge 9 


from existing dischargers. If it cannot acquire the necessary allocation from 10 


existing facilities, the proponent may purchase a portion of the nonpoint source 11 


load allocation for a period of 30 years at the rate set in 15A NCAC 2B .0240 to 12 


implement practices designed to offset the loading created by the new facility. 13 


Payment for each 30-year portion of the nonpoint source load allocation shall be 14 


made prior to the ensuing permit issuance;  15 


(iii) Determine whether the proposed discharge of nutrients will cause local water 16 


quality impact; and  17 


(iv) Provide documentation with its NPDES application demonstrating that the 18 


requirements of Sub-Items (i) through (ii) of this Sub-Item have been met. 19 


(b) The nutrient discharge allocations for an expanding facility shall not exceed the mass 20 


value equivalent to a concentration of 3.0 mg/L nitrogen or 0.18 mg/L phosphorus at the 21 


greatest monthly flow limit in the discharger’s NPDES permit except that this provision 22 


shall not result in an allocation or limit that is less than originally assigned to the 23 


discharger under this Rule.  24 


(c) Upon expansion or upon notification by the Director that it is necessary to protect water 25 


quality, any discharger with a permitted flow of less than 0.1 MGD, as defined under this 26 


Rule, shall become subject to total nitrogen and total phosphorus permit limits not to 27 


exceed its individual discharge allocations. 28 


(d) The Director shall establish more stringent limits for nitrogen or phosphorus upon finding 29 


that such limits are necessary to protect water quality standards in localized areas.  30 


(8) This Item describes additional requirements regarding nutrient discharge limits for wastewater 31 


facilities: 32 


(a) Annual mass nutrient limits shall be established as calendar -year limits.  33 


(b) Any point source discharger holding nutrient allocations under this Rule may by mutual 34 


agreement transfer all or part of its allocations to any new, existing, or expanding 35 


dischargers in the same Jordan Reservoir Subwatershed or to other person(s), subject to 36 


the restrictions and requirements presented in this Rule. 37 
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(c) For NPDES compliance purposes, the enforceable nutrient limits for an individual facility 1 


or compliance association shall be the effective limits in the governing permit, regardless 2 


of the allocation held by the discharger or association. 3 


(d) In order for any transfer of allocation to become effective as a discharge limit in an 4 


individual NPDES permit, the discharger must request and obtain modification of the 5 


permit. Such request must:  6 


(i) Describe the purpose and nature of the modification; 7 


(ii) Describe the nature of the transfer agreement, the amount of allocation 8 


transferred, and the dischargers or persons involved; 9 


(iii) Provide copies of the transaction agreements with original signatures consistent 10 


with NPDES signatory requirements; and 11 


(iv) Demonstrate to the Director’s satisfaction that the increased nutrient discharge 12 


will not violate water quality standards in localized areas.    13 


(e) Changes in a discharger’s nutrient limits shall become effective upon modification of its 14 


individual permit but no sooner than January 1 of the year following modification. If the 15 


modified permit is issued after January 1, the Director may make the limit effective on 16 


that January 1 provided that the discharger made acceptable application in a timely 17 


manner. 18 


(f) Regional Facilities.  In the event that an existing discharger or group of dischargers 19 


accepts wastewater from another NPDES-permitted treatment facility in the same Jordan 20 


Reservoir subwatershed and that acceptance results in the elimination of the discharge 21 


from the treatment facility, the eliminated facility's delivered nutrient allocations shall be 22 


transferred and added to the accepting discharger's delivered allocations.  23 


(9) This Item describes the option for dischargers to join a group compliance association to 24 


collectively meet nutrient control requirements.   25 


(a) Any or all facilities within the same Jordan Reservoir subwatershed may form a group 26 


compliance association to meet delivered nutrient allocations collectively. More than one 27 


group compliance association may be established in any subwatershed. No facility may 28 


belong to more than one association at a time. 29 


(b) Any such association must apply for and shall be subject to an NPDES permit that 30 


establishes the effective nutrient limits for the association and for its members.  31 


(c) No later than 180 days prior to the proposed date of a new association’s operation or 32 


expiration of an existing association’s NPDES permit, the association and its members 33 


shall submit an application for a NPDES permit for the discharge of nutrients to the 34 


surface waters of the Jordan Reservoir Watershed. The association’s NPDES permit shall 35 


be issued to the association and its members. It shall specify the delivered nutrient limits 36 


for the association and for each of its co-permittee members and other requirements the 37 
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Director deems appropriate. Association members shall be deemed in compliance with 1 


the permit limits for nitrogen and phosphorus contained in their individually issued 2 


NPDES permits so long as they remain members in an association.  3 


(d) An association's delivered nitrogen and phosphorus limits shall be the sum of its 4 


members' individual delivered allocations for each nutrient plus any other allocation 5 


obtained by the association or its members.  6 


(e) The individual delivered allocations for each member in the association permit shall 7 


initially be equivalent to the discharge limits in effect in the member’s NPDES permit. 8 


Thereafter, changes in individual allocations or limits must be incorporated into the 9 


members’ individual permits before they are included in the association permit. 10 


(f) An association and its members may reapportion the individual delivered allocations of 11 


its members on an annual basis. Changes in individual allocations or limits must be 12 


incorporated into the members’ individual permits before they are included in the 13 


association permit.  14 


(g) Changes in nutrient limits shall become effective no sooner than January 1 of the year 15 


following permit modification. If the modified permit is issued after January 1, the 16 


Director may make the limit effective on that January 1 provided that the discharger 17 


made acceptable application in a timely manner. 18 


(h) Beginning with calendar year 2016, an association that does not meet its permit limit for 19 


nitrogen for a calendar year shall make an offset payment as provided and at the rate set 20 


in 15A NCAC 02B .0240 no later than May 1 of the year following the exceedence.   21 


(i) Beginning with the first calendar year following the effective date of this Rule, an 22 


association that does not meet its permit limit for phosphorus for a calendar year shall 23 


make an offset payment as provided and at the rate set in 15A NCAC 02B .0240 no later 24 


than May 1 of the year following the exceedence. 25 


(j) Association members shall be deemed in compliance with their individual delivered 26 


allocations in the association NPDES permit as long as the association is in compliance 27 


with its delivered allocation. If the association fails to meet its delivered allocation, the 28 


association and the members that have failed to meet their individual delivered nutrient 29 


allocations in the association NPDES permit will be out of compliance with the 30 


association NPDES permit. 31 


(k) The Director shall establish more stringent limits for nitrogen or phosphorus upon finding 32 


that such limits are necessary to protect water quality standards in localized areas. 33 


 34 


History Note: Authority G.S. 143-214.1; 143-214.5; 143-215; 143-215.1; 143-215.3(a)(1); 143-215.8B(b); 35 


143B-282(c); 143B-282(d); S.L. 1995, c. 572; S.L. 2005-190 36 
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15A NCAC 02B .0271 is proposed for adoption as follows: 1 


 2 


15A NCAC 02B .0271 JORDAN WATER SUPPLY NUTRIENT STRATEGY:  STORMWATER 3 


REQUIREMENTS FOR STATE AND FEDERAL ENTITIES 4 


The following is the stormwater strategy for the activities of state and federal entities within the Jordan watershed, 5 


as prefaced in Rule 02B.0262.  6 


(1) PURPOSE.  The purposes of this Rule are as follows.  7 


(a) To achieve and maintain the nonpoint source nitrogen and phosphorus percentage 8 


reduction goals established for Jordan Reservoir in Rule 15A NCAC 2B .0262 relative to 9 


the baseline period defined in that Rule by reducing loading from state-maintained 10 


roadways and industrial facilities, and from lands controlled by other state and federal 11 


entities in the Jordan watershed;     12 


(b) To ensure that the integrity and nutrient processing functions of receiving waters and 13 


associated riparian buffers are not compromised by erosive flows from state-maintained 14 


roadways and industrial facilities, and from lands controlled by other state and federal 15 


entities in the Jordan watershed; and 16 


(c) To protect the water supply uses of Jordan Reservoir and of designated water supplies 17 


throughout the Jordan watershed. 18 


(2) APPLICABILITY.  This Rule shall apply to all existing and new development under the control 19 


of the NC Department of Transportation (NCDOT), including roadways and industrial facilities, 20 


and to all lands controlled by other state and federal entities in the Jordan watershed.  Existing 21 


development is development that exists as of the effective date of stormwater management 22 


programs established under Section (3) and (4) of this rule or development that occurs after the 23 


effective date of those programs but is not subject to the requirements of those programs, such as 24 


vested projects and redevelopment that does not yield a net increase in built-upon area.  New 25 


development is development that occurs subsequent to the effective date of, and is subject to, 26 


stormwater management programs established under Sections (3) and (4) of this Rule. 27 


(3) NON-NCDOT REQUIREMENTS. With the exception of the NCDOT, all state and federal 28 


entities that control lands within the Jordan watershed shall meet the following requirements: 29 


(a) For any new development proposed within their jurisdictions that would disturb one acre 30 


or more for single family and duplex residential property and recreational facilities, and 31 


one-half acre or more for commercial, industrial, institutional, or multifamily residential 32 


property, non-NCDOT state and federal entities shall develop stormwater management 33 


plans for submission to and approval by the Division.  These stormwater plans shall not 34 


be approved by the Division unless the following criteria are met: 35 


(i) The nitrogen and phosphorus loads contributed by the proposed new 36 


development activity shall not exceed certain unit-area mass loading rates.  37 
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These loading rates shall be calculated as the percentage reduction goals 1 


established in Rule 15A NCAC 2B .0262 for the subwatershed or subwatersheds 2 


in which the development occurs, applied to area-weighted average loading rates 3 


of developable lands in the same subwatershed or subwatersheds.  These area-4 


weighted average loading rates shall be determined using land use and loading 5 


information representative of the baseline period defined in Rule 15A NCAC 2B 6 


.0262.  Initial values for nitrogen and phosphorus loading rate targets 7 


respectively in each subwatershed shall be the following, expressed in units of 8 


pounds per acre per year: 2.2 and 0.82 in the Upper New Hope; 4.4 and 0.78 in 9 


the Lower New Hope; and 3.8 and 1.43 in the Haw.  The Division may adjust 10 


these initial values based on improved land use and loading data or based on 11 


modifications to the strategy reduction goals in Section (7) of Rule 15A NCAC 12 


2B .0262.  The developer shall determine the need for engineered stormwater 13 


controls to meet these loading rate targets by using the loading calculation 14 


method called for in this Section or other similar method acceptable to the 15 


Division.   16 


(ii) Proposed new development in any water supply watershed in the Jordan 17 


watershed designated WS-II, WS-III, or WS-IV shall comply with the density-18 


based restrictions, obligations, and requirements for engineered stormwater 19 


controls, clustering options, and 10/70 provisions described in Sections (3)(b)(i) 20 


and (3)(b)(ii) of the applicable Rule among Rules 15A NCAC 2B .0214 through 21 


.0216; 22 


(iii) Stormwater systems shall be designed to control and treat the runoff generated 23 


from all surfaces by one inch of rainfall. The treatment volume shall be drawn 24 


down no faster than 48 hours and no slower than 120 hours.  Treatment systems 25 


shall achieve an 85 percent average annual removal rate for Total Suspended 26 


Solids. To ensure that the integrity and nutrient processing functions of 27 


receiving waters and associated riparian buffers are not compromised by erosive 28 


flows, stormwater flows from the development shall not contribute to 29 


degradation of waters of the State.  At a minimum, the development shall not 30 


result in a net increase in peak flow leaving the site from pre-development 31 


conditions for the one-year, 24-hour storm event;  32 


(iv) Proposed new development that would replace or expand structures or 33 


improvements that existed as of December 2001, the end of the baseline period, 34 


and which would not result in a net increase in built-upon area shall not be 35 


required to meet the nutrient loading targets or high-density requirements except 36 


to the extent that it shall provide at least equal stormwater control to the 37 
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previous development.  Proposed new development that would replace or 1 


expand existing structures or improvements and would result in a net increase in 2 


built-upon area shall have the option to either achieve at least the percentage 3 


loading reduction goals stated in Rule 15A NCAC 2B .0262 as applied to 4 


nitrogen and phosphorus loading from the previous development for the entire 5 


project site, or to meet the loading rate targets described in Section (3)(a)(i); 6 


(v) The proposed new development shall comply with the riparian buffer protection 7 


requirements of Rules 15A NCAC 02B .0267 and .0268; 8 


(vi) The entity shall have the option of partially offsetting the nitrogen and 9 


phosphorus loads by funding offsite management measures.  These offsite, 10 


offsetting measures shall achieve at least equivalent reductions in nitrogen and 11 


phosphorus loading to the remaining reduction needed onsite to comply with 12 


Sub-Item (3)(a)(i) of this Rule.  Only offsetting loading reductions in excess of 13 


reductions required under other Rules in this strategy shall receive credit.  The 14 


entity may utilize the offset option provided in Rule 15A NCAC 02B .0240 for 15 


this purpose, contingent upon acceptance of their offset proposals by the NC 16 


Ecosystem Enhancement Program.  Before using off-site offset options, the 17 


development shall meet any requirements for engineered stormwater controls 18 


described in Section (3)(a)(ii) of this Rule and under NPDES Phase II 19 


regulations, and shall attain a maximum nitrogen loading rate of 4 20 


pounds/acre/year for single-family detached and duplex residential development 21 


and 8 pounds/acre/year for other development, including multi-family 22 


residential, commercial and industrial; and 23 


(vii) The non-NCDOT state or federal entity shall include measures to ensure 24 


maintenance of best management practices (BMPs) implemented as a result of 25 


the provisions in Sub-Item (3)(a) of this Rule for the life of the development. 26 


(b) For existing development, non-NCDOT state and federal entities shall develop and 27 


implement programs for achieving sustained nutrient loading reductions from existing 28 


development.  Non-NCDOT state and federal entities shall submit these programs for 29 


approval by the Division.  The load reduction program shall meet the following criteria: 30 


(i) The long-term objective of this program shall be for the entity to achieve the 31 


percentage nutrient loading reduction goals in Item (3) of Rule 15A NCAC 02B 32 


.0262 relative to annual loading representative of the baseline period defined in 33 


that Rule and as applied to existing development lands within each 34 


subwatershed under its land use authority.  In addressing this long-term 35 


objective, subject entities shall include estimates of, and plans for offsetting, 36 


nutrient loading increases from lands developed subsequent to the baseline 37 
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period but prior to implementation of new development programs.  Should 1 


percentage reduction goals be adjusted pursuant to Section (7) of Rule 15A 2 


NCAC 02B .0262, then the annual loading goals established in this Sub-Section 3 


shall be adjusted accordingly.  Entities may seek to fund implementation of 4 


load-reducing activities through grant sources such as the North Carolina Clean 5 


Water Management Trust Fund, the North Carolina Clean Water Act Section 6 


319 Grant Program, or other funding programs for nonpoint sources; 7 


(ii) Entities shall conduct feasibility studies to determine the extent to which the 8 


loading goals referenced in this Rule may be achieved from lands within an 9 


entity’s jurisdiction that are not subject to Sub-Item (3)(a) of this Rule, including 10 


existing developed lands, through retrofitting.  Entities shall develop a proposed 11 


implementation rate and compliance schedule for load reductions. This schedule 12 


shall provide for reasonable and steady progress toward reduction goals 13 


throughout the proposed compliance period.   ;  14 


(iii) The program shall identify specific load-reducing practices implemented to date 15 


subsequent to the baseline period and for which it is seeking credit; 16 


(iv) The program shall identify the types of activities the entity intends to implement 17 


and types of existing development affected, relative proportions or a 18 


prioritization of practices, and the relative magnitude of reductions it expects to 19 


achieve from each.  An entity may credit any nitrogen or phosphorus load 20 


reductions in excess of those required by other rules in this Chapter.  The 21 


program shall identify the duration of anticipated loading reductions, and should 22 


seek activities that provide sustained, long-term reductions.  Potential load-23 


reducing activities may include but would not be limited to stormwater activities 24 


such as street sweeping, removal of existing built-upon area, retrofitting of 25 


existing development with engineered best management practices (BMPs), 26 


requiring treatment of runoff in redevelopment projects, requiring over-27 


treatment of runoff in new development projects, collection system 28 


improvements, and removal of illegal discharges;       29 


(v) An entity shall have the option of working with municipalities or counties within 30 


its subwatershed to jointly meet the loading targets from all existing 31 


development within their combined jurisdictions; and 32 


(vi) The entity shall include measures to provide for operation and maintenance of 33 


retrofitted stormwater controls to ensure that they meet the loading targets 34 


required in Sub-Item (3)(b) of this Rule for the life of the development. 35 
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(4) The NCDOT shall develop a single Stormwater Management Program that will be applicable to 1 


the entire Jordan watershed and submit this program for approval by the Division.  The program 2 


shall include the following elements and meet the associated criteria:   3 


(a) Identify NCDOT stormwater outfalls from Interstate, US, and NC primary routes; 4 


(b) Identify and eliminate illegal discharges into the NCDOT’s stormwater conveyance 5 


system; 6 


(c) Establish a strategy for post-construction stormwater runoff control for new development, 7 


including new and widening NCDOT roads and industrial facilities.  The strategy shall be 8 


designed to achieve and maintain the nitrogen and phosphorus percentage loading 9 


reduction goals established for each subwatershed in Rule 15A NCAC 2B .0262 on new 10 


development in each subwatershed relative to estimates of loads delivered to Jordan 11 


Reservoir from developable lands.   Load estimates shall be based on either area-12 


weighted average loading rates of developable lands representative of the baseline period 13 


defined in Rule 15A NCAC 2B .0262, or on project-specific quantification of pre-14 


development land uses and associated loading rates.  Load estimates based on 15 


developable lands shall be further based on the following at-source target values, 16 


expressed in units of pounds per acre per year of nitrogen and phosphorus respectively, 17 


for activities in each subwatershed: 2.2 and 0.82 in the Upper New Hope; 4.4 and 0.78 in 18 


the Lower New Hope; and 3.8 and 1.43 in the Haw.  The Division may adjust these initial 19 


values based on improved land use and loading data or based on modifications to the 20 


strategy reduction goals in Section (7) of Rule 15A NCAC 2B .0262.   The NCDOT may 21 


propose to achieve equivalent reductions to these loading rate targets delivered to Jordan 22 


Reservoir from various activities in each subwatershed.  This may include utilizing the 23 


offset option provided in Rule 15A NCAC 2B .0240 for this purpose, contingent upon 24 


approval by the NC Ecosystem Enhancement Program.  Where stormwater treatment 25 


systems are needed to meet these goals, as defined in the Stormwater Management 26 


Program, they shall be designed to control and treat the runoff generated from all surfaces 27 


by one inch of rainfall. It shall also address control of runoff flows to meet the purpose of 28 


this Rule regarding protection of the nutrient functions and integrity of receiving waters.  29 


The strategy shall establish a process by which the Division shall review and approve 30 


stormwater designs for NCDOT development projects.  The strategy shall delineate the 31 


scope of vested projects that would be considered as existing development, and shall 32 


define lower thresholds of significance for activities considered new development;   33 


(d) Identify and implement load reducing opportunities on existing development within the 34 


watershed.  The long-term objective of this effort shall be for the NCDOT to achieve the 35 


nutrient loading goals in Rule 15A NCAC 2B .0262 as applied to existing development 36 


under its control, including roads and industrial facilities.  In addressing this long-term 37 
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objective, the NCDOT shall include estimates of, and plans for offsetting, nutrient 1 


loading increases from lands developed subsequent to the baseline period but prior to 2 


implementation of its new development program.  The plan shall include a feasibility 3 


analysis on the extent to which the NCDOT can meet these goals and a proposed 4 


implementation rate and schedule. This schedule shall provide for reasonable and steady 5 


progress toward reduction goals throughout the proposed compliance period.   The plan 6 


shall identify the types of activities DOT intends to implement and types of existing 7 


development affected, relative proportions or a prioritization of practices, and the relative 8 


magnitude of reductions it expects to achieve from each.;   9 


(e) Initiate a “Nutrient Management Education Program” for NCDOT staff and contractors 10 


engaged in the application of fertilizers on highway rights of way.  The purpose of this 11 


program shall be to contribute to the loading reduction goals established in Rule 15A 12 


NCAC 2B .0262 through proper application of nutrients, both inorganic fertilizer and 13 


organic nutrients, to highway rights of way in the Jordan watershed in keeping with the 14 


most current state-recognized technical guidance on proper nutrient management; and 15 


(f) Address compliance with the riparian buffer protection requirements of Rules 15A 16 


NCAC 2B .0267 and .0268 through a Division approval process. 17 


(5) NON-NCDOT RULE IMPLEMENTATION.  For all state and federal entities that control lands 18 


within the Jordan watershed with the exception of the NCDOT, this Rule shall be implemented as 19 


follows: 20 


(a) Subject entities shall comply with the requirements of Sub-Item (3)(a) of this Rule for 21 


any new development proposed within their jurisdictions after the effective date of this 22 


Rule; 23 


(b) Within 36 months after the effective date of this Rule, subject entities shall submit 24 


loading reduction programs addressing Sub-Item (3)(b) of this Rule to the Division, 25 


including the following regarding Sub-Item (3)(b)(ii) of this Rule: 26 


(i) The results of feasibility studies that determine the extent to which the loading 27 


goals referenced in this Rule may be achieved from existing development lands 28 


within their jurisdictions;  29 


(ii) A proposed implementation schedule for load reduction projects.  30 


(c) Within 46 months of the effective date of this Rule, the Division shall request the 31 


Commission’s approval of entities’ load reduction programs submitted under Sub-Item 32 


(5)(b) of this Rule.  The Commission shall either approve the programs or require 33 


changes.  Should the Commission require changes, the Division shall address those 34 


changes and seek Commission approval at the earliest feasible date subsequent to the 35 


original request; 36 
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(d) Within 48 months of the effective date of this Rule, or within two months following 1 


Commission approval of a program, whichever is later, entities shall implement load 2 


reduction programs on the timeframe established under the feasibility study; and 3 


(e) Upon implementation, subject entities shall provide annual reports to the Division 4 


documenting their progress in implementing the requirements of Item (3) of this Rule, 5 


including changes to nutrient loading due to implementation of Sub-Item (3)(b) of this 6 


Rule. 7 


(6) NCDOT RULE IMPLEMENTATION.  For the NCDOT, this rule shall be implemented as 8 


follows: 9 


(a)  Within 18 months of the effective date of this rule, the NCDOT shall submit the 10 


Stormwater Management Plan for the Jordan watershed to the Division for approval.  11 


This Plan shall meet or exceed the requirements in Item (4) of this Rule; 12 


(b) Within 28 months of the effective date of this Rule, the Division shall request the 13 


Commission’s approval of the NCDOT Stormwater Management Plan; 14 


(c) Within 30 months of the effective date of this Rule, the NCDOT shall implement the 15 


approved Stormwater Management Plan; and 16 


(d) Upon implementation, the NCDOT shall submit annual reports to the Division 17 


summarizing its activities in implementing each of the requirements in Item (4) of this 18 


Rule. 19 


(7) RELATIONSHIP TO OTHER REQUIREMENTS.  The NCDOT may in its program submittal 20 


under Sub-Item (6)(b) of this Rule request that the Division accept the NCDOT’s implementation 21 


of another stormwater program or programs, such as NPDES stormwater requirements, as 22 


satisfying one or more of the requirements set forth in Item (4) of this Rule.  The Division shall 23 


provide determination on acceptability of any such alternatives prior to requesting Commission 24 


approval of NCDOT programs as required in Sub-Item (6)(b) of this Rule.  The NCDOT shall 25 


include in its program submittal technical information demonstrating the adequacy of the 26 


alternative requirements.   27 


 28 


History Note: Authority G S. 143-214.1; 143-214.5; 143-214.5(i); 143-214.7; 143-214.12; 143-214.21; 143-29 


215.3(a)(1); 143-215.6A; 143-215.6B; 143-215.6C; 143-282(d); 143-215.8B(b); 143B-282(c); 30 


143B-282(d; S.L. 2005-190 31 


32 
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15A NCAC 02B .0272 is proposed for adoption as follows: 1 


 2 


15A NCAC 02B .0272 RIPARIAN BUFFER MITIGATION FEES 3 


The following is the process for payment of fees to mitigate riparian buffer impacts as allowed under rules in this 4 


subchapter.  These fees shall be paid to the Riparian Buffer Restoration Fund administered by the North Carolina 5 


Ecosystem Enhancement Program.  Persons who wish to use this option shall first meet the criteria established for 6 


doing so in the buffer rules in this subchapter that reference this Rule.  Such buffer rules include, but may not be 7 


limited to, Rules 15A NCAC 02B .0242, .0244, .0260, and .0268. 8 


(1) PAYMENT TO THE RIPARIAN BUFFER RESTORATION FUND.  Persons who choose to 9 


satisfy their mitigation determination by paying a compensatory mitigation fee to the Riparian 10 


Buffer Restoration Fund as allowed here shall use the following procedure:  11 


(a) SCHEDULE OF FEES:  The amount of payment into the Fund shall be based on the 12 


costs of riparian buffer restoration.  The payment amount shall be determined by 13 


multiplying the acres or square feet of mitigation required under other rules in this 14 


Subchapter by an initial value of seventy cents per square foot or thirty thousand four 15 


hundred and ninety two dollars per acre ($2/acre).  This initial per-acre rate shall be 16 


adjusted in January of each year by staff of the NC Ecosystem Enhancement Program 17 


based upon the construction cost index factor published every December in the 18 


Engineering News Record.   19 


(b) The required fee shall be submitted to the N.C. Ecosystem Enhancement Program (NC 20 


EEP), 1652 Mail Service Center, Raleigh, NC 27699-1652 prior to any activity that 21 


results in the removal or degradation of the protected riparian buffer for which a “no 22 


practical alternatives” determination has been made pursuant to requirements of other 23 


rules in this subchapter. 24 


(c) The payment of a compensatory mitigation fee may be fully or partially satisfied by 25 


donation of real property interests pursuant to requirements of other rules in this 26 


subchapter.   27 


 28 


History Note: Authority G S. 143-214.1; 143-214.5; 143-214.5(i); 143-214.7; 143-214.12; 143-214.21; 143-29 


215.3(a)(1); 143-215.6A; 143-215.6B; 143-215.6C; 143-282(d); 143-215.8B(b); 143B-282(c); 30 


143B-282(d; S.L. 2005-190 31 


 32 
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15A NCAC 02B .0311 is proposed for amendment as follows: 1 


 2 


15A NCAC 02B .0311 CAPE FEAR RIVER BASIN 3 


(a) Places where the schedules may be inspected: 4 


(1) Clerk of Court: 5 


(A) Alamance County 6 


(B) Bladen County 7 


(C) Brunswick County 8 


(D) Caswell County 9 


(E) Chatham County 10 


(F) Columbus County 11 


(G) Cumberland County 12 


(H) Duplin County 13 


(I) Durham County 14 


(J) Forsyth County 15 


(K) Guilford County 16 


(L) Harnett County 17 


(M) Hoke County 18 


(N) Lee County 19 


(O) Montgomery County 20 


(P) Moore County 21 


(Q) New Hanover County 22 


(R) Onslow County 23 


(S) Orange County 24 


(T) Pender County 25 


(U) Randolph County 26 


(V) Rockingham County 27 


(W) Sampson County 28 


(X) Wake County 29 


(Y) Wayne County 30 


(2) North Carolina Department of Environment and Natural Resources: 31 


(A) Winston-Salem Regional Office 32 


(i) 585 Waughtown Street 33 


(ii) Winston-Salem, North Carolina 34 


(B) Fayetteville Regional Office 35 


(i) Systel Building 36 


(ii) Green Street 37 
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(iii) Suite 714 1 


(iv) Fayetteville, North Carolina 2 


(C) Raleigh Regional Office 3 


(i) Barrett Drive 4 


(ii) Raleigh, North Carolina 5 


(D) Washington Regional Office 6 


(i) Washington Square Mall 7 


(ii) Washington, North Carolina 8 


(E) Wilmington Regional Office 9 


(i) Cardinal Drive Extension 10 


(ii) Wilmington, North Carolina 11 


(b) The Cape Fear River Basin Schedule of Classification and Water Quality Standards was amended effective: 12 


(1) March 1, 1977; 13 


(2) December 13, 1979; 14 


(3) December 14, 1980; 15 


(4) August 9, 1981; 16 


(5) April 1, 1982; 17 


(6) December 1, 1983; 18 


(7) January 1, 1985; 19 


(8) August 1, 1985; 20 


(9) December 1, 1985; 21 


(10) February 1, 1986; 22 


(11) July 1, 1987; 23 


(12) October 1, 1987; 24 


(13) March 1, 1988; 25 


(14) June 1, 1988; 26 


(15) July 1, 1988; 27 


(16) January 1, 1990; 28 


(17) August 1, 1990; 29 


(18) August 3, 1992; 30 


(19) September 1, 1994; 31 


(20) August 1, 1998; 32 


(21) April 1, 1999; 33 


(22) August 1, 2002; 34 


(23) November 1, 2004. 2004; 35 


(24) January 1, 2007 36 







79/81 


(c) The Schedule of Classifications and Water Quality Standards for the Cape Fear River Basin has been amended 1 


effective June 1, 1988 as follows: 2 


(1) Cane Creek [Index No. 16-21-(1)] from source to a point 0.5 mile north of N.C. Hwy. 54 (Cane 3 


Reservoir Dam) including the Cane Creek Reservoir and all tributaries has been reclassified from 4 


Class WS-III to WS-I. 5 


(2) Morgan Creek [Index No. 16-41-1-(1)] to the University Lake dam including University Lake and 6 


all tributaries has been reclassified from Class WS-III to WS-I. 7 


(d) The Schedule of Classifications and Water Quality Standards for the Cape Fear River Basin has been amended 8 


effective July 1, 1988 by the reclassification of Crane Creek (Crains Creek) [Index No. 18-23-16-(1)] from source to 9 


mouth of Beaver Creek including all tributaries from C to WS-III. 10 


(e) The Schedule of Classifications and Water Quality Standards for the Cape Fear River Basin has been amended 11 


effective January 1, 1990 as follows: 12 


(1) Intracoastal Waterway (Index No. 18-87) from southern edge of White Oak River Basin to 13 


western end of Permuda Island (a line from Morris Landing to Atlantic Ocean), from the eastern 14 


mouth of Old Topsail Creek to the southwestern shore of Howe Creek and from the southwest 15 


mouth of Shinn Creek to channel marker No. 153 including all tributaries except the King Creek 16 


Restricted Area, Hardison Creek, Old Topsail Creek, Mill Creek, Futch Creek and Pages Creek 17 


were reclassified from Class SA to Class SA ORW. 18 


(2) Topsail Sound and Middle Sound ORW Area which includes all waters between the Barrier 19 


Islands and the Intracoastal Waterway located between a line running from the western most shore 20 


of Mason Inlet to the southwestern shore of Howe Creek and a line running from the western 21 


shore of New Topsail Inlet to the eastern mouth of Old Topsail Creek was reclassified from Class 22 


SA to Class SA ORW. 23 


(3) Masonboro Sound ORW Area which includes all waters between the Barrier Islands and the 24 


mainland from a line running from the southwest mouth of Shinn Creek at the Intracoastal 25 


Waterway to the southern shore of Masonboro Inlet and a line running from the Intracoastal 26 


Waterway Channel marker No. 153 to the southside of the Carolina Beach Inlet was reclassified 27 


from Class SA to Class SA ORW. 28 


(f) The Schedule of Classifications and Water Quality Standards for the Cape Fear River Basin has been amended 29 


effective January 1, 1990 as follows:  Big Alamance Creek [Index No. 16-19-(1)] from source to Lake Mackintosh 30 


Dam including all tributaries has been reclassified from Class WS-III NSW to Class WS-II NSW. 31 


(g) The Schedule of Classifications and Water Quality Standards for the Cape Fear River Basin was amended 32 


effective August 3, 1992 with the reclassification of all water supply waters (waters with a primary classification of 33 


WS-I, WS-II or WS-III).  These waters were reclassified to WS-I, WS-II, WS-III, WS-IV or WS-V as defined in the 34 


revised water supply protection rules, (15A NCAC 02B .0100, .0200 and .0300) which became effective on August 35 


3, 1992.  In some cases, streams with primary classifications other than WS were reclassified to a WS classification 36 


due to their proximity and linkage to water supply waters.  In other cases, waters were reclassified from a WS 37 
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classification to an alternate appropriate primary classification after being identified as downstream of a water 1 


supply intake or identified as not being used for water supply purposes. 2 


(h) The Schedule of Classifications and Water Quality Standards for the Cape Fear River Basin was amended 3 


effective June 1, 1994 as follows: 4 


(1) The Black River from its source to the Cape Fear River [Index Nos. 18-68-(0.5), 18-68-(3.5) and 5 


18-65-(11.5)] was reclassified from Classes C Sw and C Sw HQW to Class C Sw ORW. 6 


(2) The South River from Big Swamp to the Black River [Index Nos. 18-68-12-(0.5) and 18-68-7 


12(11.5)] was reclassified from Classes C Sw and C Sw HQW to Class C Sw ORW. 8 


(3) Six Runs Creek from Quewhiffle Swamp to the Black River [Index No. 18-68-2] was reclassified 9 


from Class C Sw to Class C Sw ORW. 10 


(i) The Schedule of Classifications and Water Quality Standards for the Cape Fear River Basin was amended 11 


effective September 1, 1994 with the reclassification of the Deep River [Index No. 17-(36.5)] from the Town of 12 


Gulf-Goldston water supply intake to US highway 421 including associated tributaries from Class C to Classes C, 13 


WS-IV and WS-IV CA. 14 


(j) The Schedule of Classifications and Water Quality Standards for the Cape Fear River Basin was amended 15 


effective August 1, 1998 with the revision to the primary classification for portions of the Deep River [Index No. 17-16 


(28.5)] from Class WS-IV to Class WS-V, Deep River [Index No. 17-(41.5)] from Class WS-IV to Class C, and the 17 


Cape Fear River [Index 18-(10.5)] from Class WS-IV to Class WS-V. 18 


(k) The Schedule of Classifications and Water Quality Standards for the Cape Fear River Basin was amended 19 


effective April 1, 1999 with the reclassification of Buckhorn Creek (Harris Lake)[Index No. 18-7-(3)] from the 20 


backwaters of Harris Lake to the Dam at Harris Lake from Class C to Class WS-V. 21 


(l) The Schedule of Classifications and Water Quality Standards for the Cape Fear River Basin was amended 22 


effective April 1, 1999 with the reclassification of the Deep River [Index No. 17-(4)] from the dam at Oakdale-23 


Cotton Mills, Inc. to the dam at Randleman Reservoir (located 1.6 mile upstream of U.S. Hwy 220 Business), and 24 


including tributaries from Class C and Class B to Class WS-IV and Class WS-IV & B.  Streams within the 25 


Randleman Reservoir Critical Area have been reclassified to WS-IV CA.  The Critical Area for a WS-IV reservoir is 26 


defined as 0.5 mile and draining to the normal pool elevation of the reservoir.  All waters within the Randleman 27 


Reservoir Water Supply Watershed are within a designated Critical Water Supply Watershed and are subject to a 28 


special management strategy specified in 15A NCAC 02B .0248. 29 


(m) The Schedule of Classifications and Water Quality Standards for the Cape Fear River Basin was amended 30 


effective August 1, 2002 as follows: 31 


(1) Mill Creek [Index Nos. 18-23-11-(1), 18-23-11-(2), 18-23-11-3, 18-23-11-(5)] from its source to 32 


the Little River, including all tributaries was reclassified from Class WS-III NSW and Class WS 33 


III&B NSW to Class WS-III NSW HQW@ and Class WS-III&B NSW HQW@.  34 


(2) McDeed's Creek [Index Nos. 18-23-11-4, 18-23-11-4-1] from its source to Mill Creek, including 35 


all tributaries was reclassified from Class WS III NSW and Class WS III&B NSW to Class WS-III 36 


NSW HQW@ and Class WS-III&B NSW HQW@. 37 
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(3) The "@" symbol as used in Paragraph (m) of this Rule means that if the governing municipality 1 


has deemed that a development is covered under a "5/70 provision" as described in Rule 15A 2 


NCAC 02B .0215(3)(b)(i)(E) (Fresh Surface Water Quality Standards for Class WS-III Waters), 3 


then that development is not subject to the stormwater requirements as described in rule 15A 4 


NCAC 02H .1006 (Stormwater Requirements: High Quality Waters). 5 


(n) The Schedule of Classifications and Water Quality Standards for the Cape Fear River Basin was amended 6 


effective November 1, 2004 as follows:  7 


(1) A portion of Rocky River [Index Number 17-43-(1)] from a point approximately 0.3 mile 8 


upstream of Town of Siler City upper reservoir dam to a point approximately 0.3 mile downstream 9 


of Lacy Creek from WS-III to WS-III CA. 10 


(2) A portion of Rocky River [Index Number 17-43-(8)] from dam at lower water supply reservoir for 11 


Town of Siler City to a point approximately 65 feet below dam (site of proposed dam) from C to 12 


WS-III CA. 13 


(3) A portion of Mud Lick Creek (Index No. 17-43-6) from a point approximately 0.4 mile upstream 14 


of Chatham County SR 1355 to Town of Siler City lower water supply reservoir from WS-III to 15 


WS-III CA. 16 


(4) A portion of Lacy Creek (17-43-7) from a point approximately 0.6 mile downstream of Chatham 17 


County SR 1362 to Town of Siler City lower water supply reservoir from WS-III to WS-III CA.  18 


(5) The Schedule of Classifications and Water Quality Standards for the Cape Fear River Basin was 19 


amended effective January 1, 2007 with the reclassification of all Class C NSW waters and all 20 


Class B NSW waters upstream of the dam at B. Everett Jordan Reservoir from Class C NSW and 21 


Class B NSW to Class WS-V NSW and Class WS-V & B NSW, respectively.  All waters within 22 


the B. Everett Jordan Reservoir Watershed are within a designated Critical Water Supply 23 


Watershed and are subject to a special management strategy specified in Rules 15A NCAC 02B 24 


.0262 through .0272. 25 


 26 


History Note: Authority G.S. 143-214.1; 143-215.1; 143-215.3(a)(1); 27 


Eff. February 1, 1976; 28 


Amended Eff. January 1, 2007; November 1, 2004; August 1, 2002; April 1, 1999; August 1, 1998; 29 


September 1, 1994; June 1, 1994; August 3, 1992; August 1, 1990. 30 
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EXECUTIVE SUMMARY 
 
Under the proposed Lake Jordan Rules, the Basin Oversight Committee (BOC) is tasked with 
submitting agricultural information on a yearly basis. Unfortunately, some of this information, 
such as fertilizer rates, is based on best professional judgment; there are no fertilizer-use 
statistics that are reliable.  In addition, best management practices (BMPs) are only captured if 
they are cost shared.  To obtain a better estimate of agricultural practices, this one-time 
statistically valid area sampling frame was applied to agricultural fields in the Lake Jordan River 
Basin in order to collect an agricultural baseline of cropping systems, soil types and currently 
used best management practices, livestock types and numbers, and producer information.   
 
Using a valid statistical sampling technique, random census blocks were selected.  The number 
of maps selected per county in the Lake Jordan basin was based on how much of the county was 
within the river basin boundaries, as well as the amount of agriculture.  Counties sampled 
consisted of Alamance, Caswell, Chatham, Durham, Forsyth, Guilford, Orange, Randolph, 
Rockingham, and Wake.  Most of these counties only had a portion of its area within the Lake 
Jordan watershed boundary.  Enumerators employed by the North Carolina Department of 
Agriculture and Consumer Service (NCDA&CS), Division of Statistics administered the survey.  
The data set consisted of 1,156 records. 
 
We collected information on a wide variety of agricultural characteristics, including number of 
acres in development, wildlife, and CREP/CRP.  Other data collected consisted of county, field 
size (ac), current crop, fertilizer applications (amount and type), tillage type, cover crop use, 
presence of different types of buffers, buffer widths, acreage affected by the buffers, field slope, 
receiving slope length, and presence of other BMPs (sediment basin or pond).  Slope length was 
also determined in order to calculate soil loss.  The survey instrument is attached at the end of 
this report.  After the information was collected, the data were then transformed in order to report 
on them. 
 
Most counties have reasonable cover crop use for cropped fields; however, since generally more 
than 50% of all acres were in hay or pasture, most fields do not require cover crops.  Soil erosion 
rates were low.  Part of this was because much of the land area is in pasture or hay.  In addition, 
some cropland (2 to 58%) was under conservation tillage (CT).   
 
Most BMPs consist of buffers, rather than sediment basins or ponds.  From 92% - 40% of all 
agricultural acres are buffered with trees, vegetation, or trees and vegetation.  Six out of 9 
counties had more than 75% of their agricultural land buffered.  The average buffer width is 
greater than the proposed 50 feet.  Of the total buffers enumerated, 52% of them were tree 
buffers, 31% vegetative buffers, and 17% mixed buffers (trees + vegetation). 
 
In many counties for most crops, nitrogen (N) fertilizer rates were below the expected rates 
based on realistic yield expectations.  Some crops, such as pasture and hay, were often not 
fertilized or under fertilized.  The majority of farmers use the same fertilizer plan for a particular 
crop, regardless of soil test recommendations or differences in yield goal.  Mostly, however, this 
prescriptive fertilization did not translate into excess nutrient applications of crops. 
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Average soil test phosphorus (P) levels were in the high range.  Three counties had medium soil 
test P levels (Chatham, Forsyth and Randolph), five had high levels (Alamance, Guilford, 
Orange, Rockingham, and Wake counties), and Caswell County had a very high average soil test 
level.  However, 65% of all fields test low or medium for P. 
 
The field data from this sample was used in the North Carolina Agricultural Nutrient Assessment 
Tool (NCANAT).  Phosphorus Loss Assessment Tool (PLAT) analysis showed that potential 
off-site loss of P from agricultural fields in the Lake Jordan River Basin is very low.  Likewise, 
when data were analyzed in the Nitrogen Loss Assessment Tool (NLEW), the N losses were low 
because fertilizer N application rates were often lower than the recommended N rates.  
 
Most livestock in the basin consists of cattle, followed by horses.  There are small amounts of 
goats, sheep, llamas and donkeys.  Except for Orange County, stocking rates in all counties were 
below maximum recommended rates. 
 
Only 50% of the farmers surveyed consider farming to be their primary activity.  Most of the 
remaining producers had very little income from their agricultural activities suggesting a large 
number of hobby farmers in this basin.   
 
Most producers (82%) did not have a nutrient management plan.  Of these, 70% determined their 
own fertilizer rates.  Only 13% received fertilizer recommendations from USDA- Natural 
Resources Conservation Service (NRCS), fertilizer dealers or extension.  For those producers 
with nutrient management plans, most were written by NRCS.  Nutrients are generally applied 
by the producers (70%).  Fertilizer dealers applied only 17% of the nutrients.   
 
In summary, when all the data are combined, it appears that producers in the Lake Jordan River 
Basin are minimizing environmental impact of nutrient and soil losses from agricultural fields 
due to the types of cropping systems used and under fertilization of most crops.  Best 
management practices, primarily buffers are being used, as well as cover crops and conservation 
tillage; nutrient inputs generally are below recommended levels.   
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DELIVERABLES 
 


• Nutrient management training materials for the Upper Lake Jordan (Lake Jordan) for 
both producers and green industry personnel. (Since the rules are not yet finalized, we 
could not begin nutrient management training.  This change was approved by DENR.) 


• Train-the-trainers (NCCES agents) to deliver nutrient management education. (Since the 
rules are not yet finalized, we could not begin nutrient management training.  This change 
was approved by DENR.) 


• Track the numbers and types of individuals trained, by county in nutrient management. 
(Since the rules are not yet finalized, we could not begin nutrient management training.  
This change was approved by DENR.) 


• Aggregate version of NLEW for the Lake Jordan watershed. 
• Training for the aggregate NLEW. (Since the rules are not yet finalized, we could not 


begin nutrient management training.  This change was approved by DENR.) 
• Report on current agricultural practices (provide an on-ground assessment of current 


agricultural practices using the area frame sampling technique developed for the Lake 
Jordan watershed. 


• Quarterly reports. 
• Final report. 
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INTRODUCTION 
 
Under the Lake Jordan Rules, the Lake Jordan BOC is charged with determining a baseline for N 
losses.  To calculate the N losses and change in N losses due to BMP implementation, a tracking 
and reporting field-scale tool was developed (NLEW), to accommodate this task (Osmond et al., 
2001). Under the proposed Lake Jordan Rules, N-reduction plans will be implemented at county 
level before producer involvement is required.  There are 10 counties in the Lake Jordan Basin: 
Alamance, Caswell, Chatham, Durham, Forsyth, Guilford, Orange, Randolph, Rockingham, and 
Wake.  Unlike the Neuse Rules, in the Lake Jordan Basin, P also has to be considered.   
 
Under the Lake Jordan, the BOC has to establish a baseline that recreates many agricultural 
historical events.  This information will be collected yearly and then compared from one year to 
the next to determine reductions in N from agricultural producers. Unfortunately, fertilizer rates 
that are used in this accounting are best professional judgment; there are no fertilizer-use 
statistics that are reliable.  In addition, BMPs are only captured if they are cost shared.  To obtain 
a better estimate of practices, this one-time sampling was designed to better assess agricultural 
conditions.     
 


PURPOSE AND GOALS 
 
The goal of this proposal is primarily to identify current agricultural practices by applying a 
statistically valid area sampling frame to agricultural fields in the Lake Jordan River Basin in 
order to collect an agricultural baseline of cropping systems, soil types and currently used best 
management practices.  This work is critical if the mandated baseline information is to be 
obtained.  Specific objectives are:  
1) collect field-scale agricultural data set to quantify current agricultural practices and provide 


baseline buffer information. 
2) use collected data in NCANAT (PLAT & NLEW combined) to determine N and P losses in 


the Lake Jordan Basin. 
 
 


METHODOLOGY 
 
In order to obtain statistically defensible data to meet the two objectives, we have done the 
following:  
1) Determined the sample units through area sampling, which is a proven and defensible 


sampling technique.  It is well tested and is used by USDA-NASS and others who need data 
on agricultural fields. 
 
From judgments of field-to-field variation in N runoff and of the number of fields to put in 
each sampled area, a sample size of approximately 200 areas was deemed adequate to give a 
sampling CV (coefficient of variation) of 4%.  These sampling areas were randomly selected 
and segmented for enumerators to collect data.  Maps were printed with the census block 
outlined and road names printed on the map.  Census blocks were then segmented by hand. 
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2) Conduct the survey 
The field survey was designed and pre-tested.  The survey was used to collect relevant 
information on all fields within the selected sample segment.  The data were collected by the 
National Association of State Departments of Agriculture under the supervision of USDA-
NASS (National Agricultural Statistics Service) enumerators.  
 


3) Analyze data by: 
• County 
• Crop 
• Crop acres 
• % crop acres 
• N, P, and K rates 
• BMPs 
• Other land uses 
• Animal sources 
• Farm structure 
• Nutrient management planning 


 
4) Determine N and P losses.  Collected data was used in the field-scale North Carolina 
Agricultural Nutrient Assessment Tool (NCANAT) to determine nitrogen (N) and phosphorus 
(P) losses.  
 
Area Frame Sampling 
 
Determining the Census Blocks to Map 
In an area frame sample, the collection of N sampling units is determined clerically and then 
selected randomly (Monroe and Finkner, 1959). Data acquisition for frame construction is the 
first step in the process.  Tiger data were obtained from the U. S. Census Bureau for each county 
in the Lake Jordan River Basin.  The census blocks were then extracted from the Tiger files and 
merged into a single consistent data table. Census blocks were used to define the areas from 
which samples would be randomly accessed.    Efforts were taken to ensure that data were not 
resorted in order to maintain the data in its serpentine order as created by the Census Bureau.  
 
Once those data were sorted, a rural filter was applied to the data.  For a census block to remain 
on the list, it had to have an area of 10 acres or more and had to contain more acres than persons 
to be considered for sampling. Then the Lake Jordan River Basin filter was applied.  For census 
blocks to remain on the frame, only census blocks that were entirely or to some extent within the 
Lake Jordan basin were used.  Each of the listed census blocks had a specific acreage associated 
with it. 
 
Listed census blocks then had their areas (in acres) accumulated.  For all valid census blocks, the 
accumulated area of the census block equaled the area of all proceeding blocks plus the area of 
that block.  A convenient sample unit size was then selected. This is an iterative step where trial 
sample sizes can be experimented with to get reasonable sample unit sizes. For the purposes of 
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this survey, the sample size was determined to be 300 acres.  From this, a provisional total 
population size (N) was calculated (N= total area / sample size).  The total population size (N) is 
then readjusted to a convenient integer that must be divisible by 5 to allow for the five replicate 
sub samples. 
 
A census block could itself become a sampling unit if the area of the census block was around 
300 acres.  If the census block area was less than 300, it may be combined with the next or 
previous census block or blocks to make the count unit, which is the technical term to describe 
the census block, or blocks that contains the sampling units.  The area sampling calculations with 
cumulative areas and cumulative sampling units define all of these units (Finkner and Monroe).  
 
To randomly select the  sampling units, a set of random number seeds were determined for each 
of the five sub samples from a random number generator and then applied to the cumulative 
sampling units and those sampling units that were hit became the areas to be sampled.  Sample 
selections for the Lake Jordan area sample have been made in 5 replicate sub samples, each 
covering all counties in the watershed for a total of 172 sampling units (Fig. 1). Each selected 
cumulative sampling unit that qualified was marked for the plotting of its containing count unit.  
 
Once these census blocks were determined, plots were batched for printing.  The count units 
were outlined on 1993 land cover digital orthographic quarter quadrangles (DOQQ). The census 
blocks of the count unit were plotted as an aerial view outlined in blue with its associated 
assigned number of sampling units.  Because most soils data is now electronically available, soil 
mapping units were associated with the sampled field through the use of a latitude/longitude 
reading obtained for each field through hand-held global positioning equipment.  The soil 
mapping unit information was electronically layered into the fields selected for sampling in order 
to determine the predominant soil series.  This saved both time and money and did not require 
the printing of soil maps. 
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Figure 1.  Lake Jordan Basin and count units selected. 
 
Determining the Sampling Segments 
The selected census blocks count unit was segmented into the number of assigned sampling units 
(ASUs). The ASU dictates the number of segments into which the count unit should be divided.  
The ASU was calculated as  


ASU = (cumulative sampling unit)x – (cumulative sampling unit) x-1,  [Equation 1] 
 
where x - 1 = the preceding cumulative sample unit of x, and the cumulative sampling units was 
calculated as  


Cumulative Sampling Units = Cumulative_Acres/(Total_Acres/Adjusted_N ) [Equation 2] 
 
Assigned sampling units are numbers of potential sampling units and their boundaries must 
allocate all fields in the census block count unit to one and only one segment.  Natural 
boundaries, such as roads, streams and property lines, are useful boundaries.  Imaginary 
boundaries such as lines through the middle of woods are acceptable and sometimes necessary 
but less useful than natural boundaries. Imaginary boundaries may also be extensions of roads or 
point-to-point lines or similar ones, so long as the enumerator will have an objective basis for 
deciding whether a field is in or out of a segment.   
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The ASU number was designated on the maps.  When there were two to four ASU numbers, the 
boundaries were all delineated in one pass.  During segmentation, we tried to ensure that the 
amount of cultivated land (land in fields) was about equal over the segments.  However, since 
field distribution was generally irregular, especially in heavily forested areas, this was not always 
possible.  With five or more ASUs, the count units were divided into two, three or four parts 
before drawing in all segment boundaries.  Segments were numbered and then selected from a 
random number table.  The selected segment was outlined in red.   
 
Enumeration of the Sampling Segments 
A public service campaign to inform area producers about the survey began a few months before 
the survey.  The public information used for this campaign can be found in Appendix 1.   
 
Enumerators were trained by NC State and NCDA&CS personnel before they collected any of 
the information.  This one-day training involved both classroom discussion of the sampling 
strategy and survey instrument, as well as a field exercise.  The Lake Jordan Rules, BMPs, 
fertilizer information collection and sample surveys were explained to the enumerators.  During 
the remainder of the training, the enumerators had hands-on field training.  The enumerators 
were taught to recognize the different types of BMPs and to determine the area affected by them.   
 
Training books were developed for the enumerators and used during the training session 
(Appendix 2).  These books could also be referred to during the actual survey.  The booklet 
included a wide range of information ranging from the reason the survey was being performed to 
pictures of buffers and controlled drainage.   
 
The data survey instrument allowed collection of the following information: county, field size 
(ac), previous crop, current crop, fertilizer applications for previous crop (amount and type), 
fertilizer applications for current crop (amount and type), tillage type, cover crop use, presence 
of different types of buffers, buffer widths, acreage affected by the buffers, field slope, slope 
length, receiving slope length, and presence of other BMPs (sediment basin or pond), animal 
types and numbers, nutrient management planning, and farm structure.  The survey instrument is 
attached at the end of this report (Appendix 3). 
 
Enumerators visited all segments to collect the necessary information.  The agricultural 
community was extremely helpful with this survey, in that we only had 22 refusals or fields that 
count not be accessed.  All fields within the selected segment were enumerated if they were 
currently agricultural lands, including idle fields. If there were no fields within the segment, the 
enumerator made note of this delineated changed land use and acreage and continued.  This was 
especially important since the land coverage data that we were using was from 1993.  Fields that 
had become fallow were noted as such.   
 
If producers did not have soil samples available, enumerators asked producers if they could take 
soil samples.  Approximately 40% of the producers had soil samples from which the enumerators 
could determine the soil test P-Index amount.  Enumerators took soil samples in 64% of the 
fields, which were analyzed by the North Carolina Department of Agriculture and Consumer 
Services (NCDA&CS) soil test lab.  Producers also received soil testing results.  Soil loss was 
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calculated using RUSLE, except for pasture and hay where we used a default loss of 0.5 ton acre-


1, which is the maximum soil loss for pasture or hay. 
 
Three individuals reviewed each field survey: the enumerator’s supervisor, an employee of 
NCDA&CS and the principle investigator of the project. Any potential irregularities discovered 
in the review were addressed with the enumerator to explain or revisit the sample site.  The data 
set consisted of approximately 800 records, each record representing a field. A few of these 
records were then subdivided if two crops (winter cereal and summer crop) were produced on the 
same field. 
 
Data Processing 
Once the quality of each survey was assured, all data was entered into a SAS database for 
processing (SAS, 1985).  It took considerable effort and time to transform the data into a useful 
format.  We had to separate fertilizer applications into winter crops and summer crops. To 
determine the N and P amount per application for each record, we had to first determine the 
amount of N and P applied at each application.  We used fertilize application rate, N and P 
analysis of the nutrient material, and material type (e.g. liquid fertilizer, pounds fertilizer, or 
pounds elemental N).  For crops with multiple applications of N or P, we then had to add each N 
or P addition to determine the total N or P applied to each crop.  Sometimes nutrients were 
applied only once, but in some instances, there were five applications of nutrients over the course 
of a growing season. 
 
When a winter cereal crop was grown in 2005 and it was fertilized, we considered the crop to be 
produced in the next year (in this case 2006) because most of the fertilizer is applied in the 
proceeding calendar year to when the crop is planted.  In some fields two crops were produced 
for a calendar year so the records were separated and stored as two unique records.  Because of 
the double cropping, there are more data records than sample records. 
 
We had to be very careful about collecting tillage and cover crop information.  To be considered 
conservation tillage, 30% residue had to be left on the surface.  Many farmers believed that they 
were using conservation tillage if they were using no-till techniques.  Some producers told us 
they were producing a winter cereal cover crop, but if this crop was fertilized with N, it had to be 
disqualified as such. 
 
Numerous transformations had to be made with the BMP data in order to characterize the 
different buffer types and the acreage that they affected.  Vegetation characteristics and widths 
were determined; tree or shrub buffer were considered the same type and vegetative buffers were 
separated and considered to be grass buffers.  This separation of buffer type was used in 
presentation of data.  However, NCANAT only uses buffer width and does not discriminate 
between buffer types. 
 
To accommodate different slope directions, the survey instrument allowed for three separate 
water flow directions per field, and thus three different types of possible buffers and/or ditch 
systems.  
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The NCANAT was used to determine N and P losses.  For the NCANAT program to execute, 
there must be a minimum data set in order to process the data.  If a minimum data set did not 
exist, the record was discarded.  Each record (field) that contained the minimum data set was 
then run through the field version of NCANAT.  Approximately 100 samples could not be used 
because map units did not match and therefore could not be processed.  About 250 fields were 
pasture, which could be run through PLAT, but not NLEW.  (NLEW cannot run pasture 
conditions.)  Nitrogen and P losses from NCANAT were summed for county and crop.   


 
RESULTS 


 
Land Use 
In all, 908 questionnaires were completed.  Of these 699 were agricultural, 239 were non-
agricultural, and 23 were refusals or inaccessible.  Of the 699 agricultural questionnaires, 650 
were useable.  The total number of agricultural acres enumerated was 5218.2 acres.  The average 
field size ranged from less than 1 acre to a maximum size of 70 acres; the mean was 8.0 acres per 
field and a standard deviation of 8.5 acres.  No fields were enumerated in Durham County; all 
segments had become urban. 
 
Guilford County had the largest number of agricultural fields (275) enumerated followed by 
Alamance (142) (Table 1).    Guilford County had the largest number of agricultural fields (30) 
and acres (356.1) that changed from an agriculture to urban land uses followed by Chatham and 
Alamance  (~ 8 fields and 130 acres).  The remaining counties had 0 to 58 acres developed.  In 
most counties, a greater number of fields and acres had become idle than had been transformed 
to development.  The range for idle lands for each county was 0 to 70 fields and 0 to 338.6 acres. 
Some counties had agricultural fields transformed to wildlife habitat (including hunting) or 
removed from farming through the installation of woodlands, either privately or as part of 
government programs, such as CREP and CRP. 
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Table 1.  Information on Segments That Were Not Enumerated. 
County Total 


Ag 
Acreage 
in Lake 
Jordan 
Basin* 


Number 
of Ag 
Fields 


Surveyed 


Ag Acres 
Sampled


Number of 
Fields – Acres 


in 
Development 


Number 
Fields  Not 


in 
Agriculture


Idle (#fields 
– acres) 


Wildlife 
(# fields – 


acres) 


CREP/ 
CRP/ 


Woods    
(# fields –


acres) 


Other  


Alamance 129,745 142 1206.3 9 – 135 28 18 – 226.5 1 – 200 
Caswell  34 165.6 0 15 12 - 60 1 – 5 1 – 24 1 – 12 
Chatham  45 544.0 8 – 123 18 7 – 50 1 – 11 1 – 1.5 1 – 9 
Forsyth  9 60.5 1 – 10 6 5 – 43 0 0 0
Guilford 7,487 275 1983.0 30 – 356.1 116 70 – 338.6 8 – 29.8 4 – 29 4 – 2.9
Orange 1,862 54 595.9 6 – 23.3 17 10 – 56.5 0 0 1 – 2.5
Randolph 83 10 93.0 5 – 58 5 0 0 0 0
Rockingham  70 524.4 4 – 26.5 22 9 – 36.8 2 – 5 4 – 24.5 2 – 26 
Wake 6,323 11 45.5 0 7 7 – 16.5 0 0 0
Total  647 5218.2 63 – 731.9 234 138 – 827.4 13 – 250.8 10 – 79 9 – 52.4
*Agricultural acres determined through the Lake Jordan Aggregate NLEW. 
 
Chatham, Forsyth, and Randolph had only pasture and hay lands sampled (Table 2).  Hay 
acreage was greater than pasture acreage in Chatham and Forsyth, whereas pasture was the 
greater land use in Randolph County.  Wake County had a small amount of oats (6%) with the 
remainder of the surveyed land in pasture. 
 
The remaining counties (Alamance, Caswell, Guildford, Orange, and Rockingham) had more 
diverse agricultural systems.  Fourteen crops were enumerated in Guilford County, nine in 
Alamance, seven in Orange and Rockingham and six in Caswell (Table 2).  Despite more diverse 
agricultural systems, Alamance (75%), Caswell (74%), Guilford (61%), and Orange (62%) 
counties all reported greater than 50% of pasture and hay land uses.  Data from Rockingham 
County indicated that hay and pasture were only 45% of the land use.  
 
Each remaining crop (wheat, corn silage, soybeans, and tobacco – both flue cured (FC) and 
burley) produced in Rockingham County comprised at least 10% the total agricultural acreage.  
Only soybeans and corn in Orange County and soybeans in Guilford County represented over 
10% of the total crop acreage for that county.  Tobacco production represented about 5% of the 
crop acres in each of the counties where it was produced - Alamance, Caswell, and Guilford – 
with the exception Rockingham County where tobacco production reached 18% of the total 
agricultural land use. 
 
We analyzed the percent of acreage that were not fertilized (% acres fertilized) to determine if 
any crops were typically not fertilized.  Three crop types (pasture, hay and soybeans) were 
frequently not fertilized.  Alamance, Chatham, Guilford, and Rockingham had only 55% to 78% 
hay acres fertilized.  Thirty percent or more of pastures in six out of nine counties (Alamance, 
Caswell, Chatham, Orange, Rockingham, and Wake) were not fertilized.  In Caswell County, no 
soybean fields were fertilized.  In Alamance and Guilford counties, 67% to 86% of all crop acres 
of soybeans were fertilized.   Sometimes more than 100% of crop acres were fertilized.  This is 
because some fields received both commercial and organic fertilizer types. 







 
 12


Table 2.  Field Acres Sampled, Number of Fields, % of Crop Acres, Field 
Acres Fertilized, Number of Fertilized Fields and % Acres Fertilized 
by Crop and County. 


Crop Field 
Acres 
Sampled 


Number 
of Fields 


% 
Crop 
Acres 


Field 
Acres 
Fertilized 


Number 
of Fields 
Fertilized*


% Acres 
Fertilized 


 Alamance 
Wheat 103.1 18 0.08 95.1 17 0.94 
Rye 51.0 5 0.04 51.0 5 1.00 
Corn silage 23.0 1 0.02 23.0 1 1.00 
Corn 24.5 4 0.02 24.5 4 1.00 
Hay 251.8 33 0.21 146.8 18 (3) 0.64 
Sorghum silage 7.0 1 0.01 7.0 (1) 1.00 
Soybeans 34.0 3 0.03 26.0 2 0.67 
Tobacco, FC 67.3 19 0.05 67.3 19 1.00 
Pasture 663.6 58 0.54 325.7 26 0.45 
 Caswell 
Wheat 4.0 1 0.02 4.0 1 1.00 
Corn 11.5 4 0.07 11.5 4 1.00 
Hay 6.7 4 0.04 8 2 (1) 1.19 
Soybeans 14.5 8 0.09 0  0.00 
Tobacco, FC 13.7 5 0.08 13.7 5 1.00 
Pasture 115.2 12 0.70 39.7 1 (2) 0.34 
 Chatham 
Hay 305.5 26 0.56 220.0 8 (15) 0.72 
Pasture 238.5 19 0.44 139.0 10 (1) 0.58 
 Forsyth 
Hay 53.5 8 0.88 53.5 8 1.00 
Pasture 7.0 1 0.12 7.0 1 1.00 
 Guilford 
Oats 16.6 6 0.01 21.6 6 (1) 1.30 
Wheat 161.7 24 0.08 161.7 24 1.00 
Barley 20.3 3 0.01 20.3 3 1.00 
Corn silage 40.0 5 0.02 56.0 5 (2) 1.40 
Corn 112.7 15 0.05 112.7 14 (1) 1.00 
Hay 498.4 75 0.24 387.1 45 (16) 0.78 
Soybeans 352.0 56 0.17 279.5 45 (1) 0.79 
Watermelons 6.0 2 0.00 6.0 2 1.00 
Vegetables 10.1 5 0.00 10.0 4 0.99 
Tobacco - 
burley 


2.1 2 0.00 2.1 2 
1.00 


Tobacco, FC  101.9 13 0.05 101.9 13 1.00 
Pasture 782.8 89 0.37 281.0 49 0.36 
Nursery 1.0 1 0.00 1.0 1 1.00 
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Tomatoes 1.0 1 0.00 2.0 1 (1) 2.00 
 Orange 
Wheat 37.0 2 0.06 37.0 2 1.00 
Corn 63.9 4 0.10 63.9 4 1.00 
Hay 219.6 20 0.36 241.6 14 (4) 1.10 
Sorghum 22.0 1 0.04 22.0 1 1.00 
Soybeans 70.0 4 0.11 39.0 2 0.56 
Tobacco, FC 42.0 8 0.07 41.5 8 0.99 
Pasture 157.4 16 0.26 108.0 5 (3) 0.69 
 Randolph 
Hay 41.0 8 0.44 41 (6) 1.00 
Pasture 52.0 4 0.53 52 4 (4) 1.00 
 Rockingham 
Wheat 102.5 12 0.19 102.5 12 1.00 
Corn silage 53.5 6 0.10 21.0 2 0.39 
Hay 104 14 0.19 57.0 6 0.55 
Soybeans 57.4 7.0 0.10 49.5 6 0.86 
Tobacco, 
burley 


3.0 2 0.01 3.0 2 
1.00 


Tobacco, FC 91.5 10 0.17 91.5 10 1.00 
Pasture 141.0 21 0.26 94.5 15 0.67 
 Wake County 
Oats 3.5 2 0.08 3.5 2 1.00 
Pasture 42.0 9 0.92 23.5 6 0.56 
* Number of fields with commercial fertilizer = no parenthesis; Number of fields with organic 
applications = parenthesis. 
 
Drainage Directions 
Each field was divided into up to 3 drainage directions if slope, slope length or BMP differences 
were evident.  The minimum drainage direction for each field was generally 1 and the maximum 
was 3 (Table 3).  Randolph County appeared to have the most complex slope systems. 


 
Table 3.  Drainage Direction. 


County Number of 
Fields 


Minimum Drainage 
Directions 


Maximum Drainage 
Directions 


Mean 


Alamance 142 1 3 1.4 
Caswell 34 1 3 1.2 
Chatham 45 1 3 1.4 
Forsyth 9 1 2 1.6 
Guilford 275 1 3 1.6 
Orange 54 1 3 1.7 
Randolph 10 2 3 2.6 
Rockingham 70 1 3 1.7 
Wake 11 1 2 1.1 
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Agronomic and BMP Results 
Cover Crops 
Cover crops are infrequently used in the Lake Jordan watershed.  Cover crops were planted in 
only 3 out of the 5 counties in which cropland were identified (Table 4).  Four counties 
(Chatham, Forsyth, Randolph, and Wake) had no crops besides hay and pasture enumerated.  
Alamance county had the greatest amount of cover crop usage 44.9% of the total acres planted to 
field crops) followed by Orange with only 23.5% of the cropland planted to cover crops.  Thus 
cover crop usage is fairly high in some counties (Alamance, Orange and Rockingham) and low 
in others (Caswell and Guilford) in this basin. 
 


Table 4.  Acres and Percentage of Fields Planted to Cover Crops by County. 
County Acres 


sampled 
Wheat 
Cover 
Acres 


% of 
Total 
Acres 


Rye 
Cover
Acres


% of 
Total 
Acres


Oats 
Cover
Acres


% of 
Total 
Acres


Alamance 155.8 19.0 12.2 51.0 32.7
Caswell 46.4  
Chatham NA  
Forsyth NA  
Guilford 626.8  
Orange 197.9  46.5 23.5
Randolph NA  
Rockingham 205.4  32.5 15.8 1.5 0.7
Wake NA  
Total 1235.8 19.0 130 10.5 1.5 0.1
 
Conservation Tillage  
Conservation tillage was used in all of the counties in the Lake Jordan watershed that produced 
crops other than hay and pasture.  About 25% of all cropland acres farmed in Guilford and 
Orange are in conservation tillage (Table 5).  Alamance and Caswell both had about 16% of the 
cropland acreage under conservation tillage, while Rockingham had 12%.  Considering that the 
majority of the land area in most counties was either pasture or hay, much of the cropped acreage 
was in conservation tillage.  
 


Table 5.  Percentage of Cropped Acreage in Conservation  
Tillage by County and Crops. 


County % CT – Spring 
Crops 


% CT – Summer 
Crops 


Alamance 23 6
Caswell  11
Chatham NA NA
Forsyth NA NA 
Guilford 23 58
Orange 2 7
Randolph NA NA 
Rockingham 6 9
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Wake  NA 
 
BMPs: Sediment Basins and Riparian Buffers 
Only Alamance (133.8 acres), Chatham (9.0 acres), Guilford (34.5 acres) and Orange County 
(33.2) had agricultural acres that were drained by sediment basins or ponds.  Thus the majority of 
the BMP credit is due to buffers. 
 
We are confident that the buffer data is very solid.  Each BMP record was reviewed against the 
1993 DOQQ maps by two professionals – one from USDA-NASS and the other from NC State 
University.  Remarkably, there had been almost no changes in buffer placement and type.  The 
enumerators did locate some fields that were no longer farmed, particularly in rapidly urbanizing 
counties.  No data was collected on these fields but changes in field use can be found in Table 1.   
 
Table 6 shows the percentage of agricultural fields buffered by either vegetative or tree buffers.  
Some counties, such as Wake and Forsyth, have most of their agricultural fields buffered; only 8 
% of the acreage is not buffered.  One county, Caswell, has a high proportion of its agricultural 
fields (60%) not buffered.  These results would suggest that some counties have a large potential 
for buffer installation; others do not. 
 


Table 6.  Number of Acres and Percentage of this Area with no Buffers by County. 
County Total Ag 


Acres 
No Buffers – 
Acres Affected 


% Ag Fields 
Not Buffered 


Alamance 1206.3 313.6 26
Caswell 165.6 99.2 60
Chatham 544.0 200.2 37
Forsyth 60.5 4.9 8
Guilford 1983.0 699.8 35
Orange 595.9 84.7 14
Randolph 93.0 41.7 45
Rockingham 524.4 184.4 35
Wake 45.5 3.5 8
Total 5218.2 1632.0 31
 
Buffer widths were reported for each type of buffer: shrub/tree or vegetative.  Some buffers were 
a combination of shrub/tree and vegetative, some buffers existed as only vegetative or tree/shrub 
buffers.   
 
The minimum width of tree/shrub buffers ranged from a low of 10 feet to over 1000 feet, with a 
mean width of 126 feet (Table 7).  Mean buffer width in all counties was always greater than the 
standard width of 50 feet. 
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Table 7.  Number of Fields with Buffers and Minimum, Maximum  
and Mean Tree/Shrub Buffer Widths. 


Width (feet) County Number 
of fields Minimum Maximum Mean 


Alamance 70 10 605 159
Caswell 23 15 300 105
Chatham 15 15 200 81
Forsyth 9 100 200 121
Guilford 173 10 600 106
Orange 33 15 800 192
Randolph 7 40 150 108
Rockingham 43 20 1001 137
Wake 10 100 200 110
Total 383 10 1001 126
 
Vegetative buffers were not found in all counties; those sampled had a width range from 3 to 580 
feet with a mean of 76 feet (Table 8).   
 


Table 8.  Number of Fields with Buffers and Minimum, Maximum  
and Mean Vegetative Buffer Widths. 


Width (feet) County Number 
of fields Minimum Maximum Mean 


Alamance 71 5 580 69
Caswell 8 20 200 96
Chatham 19 10 130 46
Guilford 100 10 350 83
Orange 35 3 560 79
Randolph 1 15 15 15
Rockingham 36 3 580 76
Total 270 3 580 76
 
When dual vegetative types existed, the buffer widths were summed for a total vegetative width.  
Table 9 represents dual vegetative type buffers when they existed or single buffer vegetative 
type.  Mean buffer widths exceed the minimum 50-foot buffer width required by the state of 
North Carolina.  
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Table 9.  Number of Fields with Buffers and Minimum, Maximum and Mean 
Shrub/Tree + Vegetative Buffer Widths. 


Width (feet) County Number 
of fields Minimum Maximum Mean 


Alamance 70 5 880 141
Caswell 23 15 420 117
Chatham 15 10 230 69
Forsyth 9 100 200 121
Guilford 173 10 600 125
Orange 33 5 900 182
Randolph 7 40 165 110
Rockingham 43 20 1001 172
Wake 10 100 200 110
Total 512 5 1001 134
 
The number of agricultural field acres affected by buffers is presented in Table 10.  The largest 
number of agricultural acres was affected by tree/shrub buffers (1858.2 acres).  Vegetative 
buffers affected the second largest number of acres (1104.3) although some counties had no 
vegetative buffers (Forsyth and Wake).  Mixed buffers (tree/shrub with vegetative) affected the 
least number of acres (588.9).  
 


Table 10.  Total Buffer Acres Affected for Tree/Shrub Buffers, Vegetative Buffers 
and Mixed (Tree/shrub + Vegetative) Buffer Types. 


 
Total Buffer Acres Affected County 


Tree/shrub Only Vegetative Only Tree/shrub + Vegetative 
Alamance 453.4 92.2 143.2 
Caswell 44.0 6.7 15.8 
Chatham 134.5 01.8 7.5 
Forsyth 55.6  
Guilford 801.2 266.9 189.6 
Orange 159.3 263.6 83.1 
Randolph 48.7 2.8  
Rockingham 119.4 70.3 149.7 
Wake 42.1  
Total 1858.2 1104.3 588.9 
 
Nitrogen, Phosphorus, and Potassium Rates 
The average N, P and potassium (K) rates were sorted by type of applied nutrient (commercial 
fertilizer or manure), county and crop, and presented as number of acres of a particular crop 
surveyed, total acres of the crop, number of fields surveyed and average N, P and K rates (Table 
11 a-z).  Nitrogen is reported as elemental N, P as P205 and K as K20.  Nutrient data were 
determined by using all relevant records, including those that could not be utilized in NCANAT 
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due to missing information, such as soil mapping unit.  Appropriate N rates will be discussed in 
the NLEW section, while P rates will be discussed in the Soil Test P and P Fertilization section. 
 


Alamance County 
Table 11 a.  Commercial Fertilizer Nitrogen Rates 2006. 


Crop Field 
Acres 
Sampled 


Number 
of 
Fields 


Minimum 
N Rate 


Maximum 
N Rate 


Mean 
N 
Rate 


Wheat 95.1 17 30 115 70
Rye 51.0 5 15.0 15.0 15
Corn silage 23.0 1 99 99 99
Corn 24.5 4 27 82 62
Hay 131.3 18 15 96 61
Soybeans 10.0 1 12 12 12
Tobacco, FC 67.3 19 48 94 87
Pasture 325.7 26 18 98 62
 


Table11 b.  Commercial Fertilizer Phosphorus Rates 2006. 
Crop Field 


Acres 
Sampled 


Number 
of Fields 


Minimum 
P Rate 


Maximum 
P Rate 


Mean 
P 
Rate 


Wheat 95.1 17 25 72 49
Rye 51.0 5 30 30 30
Corn silage 23.0 1 0 0 0
Corn 24.5 4 0 104 43
Hay 131.3 18 0 68 35
Soybeans 26.0 2 0 72 36
Tobacco, FC 67.3 19 66 128 110
Pasture 325.7 26 0 184 40
 


Table 11 c.  Commercial Fertilizer Potassium Rates 2006. 
Crop Field 


Acres 
Sampled 


Number 
of 
Fields 


Minimum 
K Rate 


Maximum 
K Rate 


Mean K 
Rate 


Wheat 95.1 17 25 72 52 
Rye 51.0 5 30 30 30 
Corn 10.5 4 90 104 97 
Hay 130.3 33 20 68 37 
Soybeans 26.0 3 0 72 36 
Tobacco, FC 67.3 19 84 220 188 
Pasture 126.2 16 30 60 45 
 







 
 19


Caswell County 
Table 11 d.  Commercial Fertilizer Nitrogen Rates 2006. 


Crop Field 
Acres 
Sampled 


Number 
of 
Fields 


Minimum 
N Rate 


Maximum 
N Rate 


Mean 
N 
Rate 


Wheat 4.0 1 68 68 68
Corn 11.5 4 154 170 166
Hay 5.5 2 30 68 49
Tobacco, FC 13.7 5 62 103 86
Pasture 0.7 1 34 34 34
 


Table 11 e.  Commercial Fertilizer Phosphorus Rates 2006. 
Crop Field 


Acres 
Sampled 


Number 
of 
Fields 


Minimum 
P Rate 


Maximum 
P Rate 


Mean 
P 
Rate 


Wheat 4.0 1 0 0 0
Corn 11.5 4 68 138 86
Hay 5.5 2 68 78 73
Tobacco, FC 13.7 5 72 104 82
Pasture 0.7 1 34 34 34
 


Table 11 f.  Commercial Fertilizer Potassium Rates 2006. 
Crop Field 


Acres 
Sampled 


Number 
of 
Fields 


Minimum 
K Rate 


Maximum 
K Rate 


Mean 
K 
Rate 


Wheat 4.0 1 0 0 0 
Corn 4.5 3 68 68 68 
Hay 5.5 2 68 78 73 
Tobacco, FC 13.7 5 136 156 141 
Pasture 0.7 1 34 34 34 
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Chatham County 
Table 11 g.  Commercial Fertilizer Nitrogen Rates 2006. 


Crop Field 
Acres 
Sampled 


Number 
of 
Fields 


Minimum 
N Rate 


Maximum 
N Rate 


Mean 
N 
Rate 


Hay 36.0 6 18 90 51
Pasture 132.0 10 30 100 77
 


Table 11 h.  Commercial Fertilizer Phosphorus Rates 2006. 
Crop Field 


Acres 
Sampled 


Number 
of 
Fields 


Minimum 
P Rate 


Maximum 
P Rate 


Mean 
P 
Rate 


Hay 36.0 6 0 30 21
Pasture 132.0 10 0 0 34
 


Table 11 i.  Commercial Fertilizer Potassium Rates 2006. 
Crop Field 


Acres 
Sampled 


Number 
of 
Fields 


Minimum 
K Rate 


Maximum 
K Rate 


Mean 
K 
Rate 


Hay 32.5 5 12 30 25 
Pasture 92.0 7 30 60 49 
 


Forsyth County 
Table 11 j.  Commercial Fertilizer Nitrogen Rates 2006. 


Crop Field 
Acres 
Sampled 


Number 
of 
Fields 


Minimum 
N Rate 


Maximum 
N Rate 


Mean 
N 
Rate 


Hay 53.5 8 17 68 62
Pasture 7.0 1 108 108 108
 


Table 11 k.  Commercial Fertilizer Phosphorus Rates 2006. 
Crop Field 


Acres 
Sampled 


Number 
of Fields 


Minimum 
P Rate 


Maximum 
P Rate 


Mean 
P 
Rate 


Hay 53.5 8 17 68 62
Pasture 7.0 1 108 108 108
 


Table 11 l.  Commercial Fertilizer Potassium Rates 2006. 
Crop Field 


Acres 
Sample
d 


Number 
of 
Fields 


Minimum 
K Rate 


Maximu
m K Rate 


Mean K 
Rate 


Hay 53.5 8 17 68 62
Pasture 7.0 1 108 108 108
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Guilford County 
Table11 m.  Commercial Fertilizer Nitrogen Rates 2006. 


Crop Field 
Acres 
Sampled 


Number 
of 
Fields 


Minimum 
N Rate 


Maximu
m N Rate 


Mean N 
Rate 


Oats 9.6 4 0 34 26 
Wheat 161.7 24 0 135 91 
Barley 20.3 3 30 30 30 
Corn silage 40.0 5 45 195 77 
Corn 96.7 14 22 157 108 
Hay 309.4 44 3.6 236 56 
Soybeans 228.7 37 10 35 20 
Watermelons 6.0 2 30 60 45 
Vegetables 10.0 4 40 67 58 
Tobacco - 
burley 


2.1 2 165 165 165 


Tobacco, FC  101.9 13 48 202 95 
Pasture 234.3 41 6 510 72 
Nursery 1.0 1 136 136 136 
Tomatoes 1.0 1 81 81 81 
 


Table 11 n.  Commercial Fertilizer Phosphorus Rates 2006. 
Crop Field 


Acres 
Sampled 


Number 
of 
Fields 


Minimum 
P Rate 


Maximum 
P Rate 


Mean 
P 
Rate 


Oats 16.6 6 0 34 17 
Wheat 161.7 24 0 70 59 
Barley 20.3 3 81 81 81 
Corn silage 40.0 5 0 90 38 
Corn 96.7 14 22 130 88 
Hay 316.1 45 0 138 45 
Soybeans 277.5 45 0 70 40 
Watermelons 6.0 2 30 60 45 
Vegetables 10.0 4 60 80 65 
Tobacco - burley 2.1 2 104 104 104 
Tobacco, FC  101.9 13 40 160 103 
Pasture 235.7 42 0 510 61 
Nursery 1.0 1 0 0 0 
Tomatoes 1.0 1 81 81 81 
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Table 11 o.  Commercial Fertilizer Potassium Rates 2006. 
Crop Field 


Acres 
Sampled 


Number 
of Fields 


Minimum 
K Rate 


Maximum 
K Rate 


Mean K 
Rate 


Oats 16.6 6 0 34 17 
Wheat 161.7 24 0 90 61 
Barley 20.3 3 90 90 90 
Corn silage 40.0 5 50 90 74 
Corn 96.7 14 22 130 89 
Hay 316.1 45 5 180 53 
Soybeans 269.5 44 0 96 70 
Watermelons 6.0 2 30 60 45 
Vegetables 10.0 4 60 80 65 
Tobacco - burley 2.1 2 184 184 184 
Tobacco, FC  101.9 13 141 253 198 
Pasture 202.0 38 1 510 88 
Tomatoes 1.0 1 81 81 81 
 


Orange County 
Table 11 p.  Commercial Fertilizer Nitrogen Rates 2006. 


Crop Field 
Acres 
Sampled 


Number 
of 
Fields 


Minimum 
N Rate 


Maximum 
N Rate 


Mean 
N 
Rate 


Wheat 37.0 2 0 28 14
Corn 63.9 4 66 180 95
Hay 151.6 14 10 136 53
Sorghum 22.0 1 20 20 20
Soybeans 39.0 2 9 20 15
Tobacco, FC 41.5 8 48 156 87
Pasture 40.0 5 6 60 40
 


Table 11 q.  Commercial Fertilizer Phosphorus Rates 2006. 
Crop Field 


Acres 
Sampled 


Number 
of 
Fields 


Minimum 
P Rate 


Maximum 
P Rate 


Mean 
P 
Rate 


Wheat 37.0 2 0 60 45
Corn 63.9 4 0 60 45
Hay 151.6 14 0 102 56
Sorghum 22.0 1 40 40 40
Soybeans 39.0 2 40 54 47
Tobacco, FC 41.5 8 0 192 80
Pasture 40.0 5 0.8 72 47
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Table 11 r.  Commercial Fertilizer Potassium Rates 2006. 
Crop Field 


Acres 
Sampled 


Number 
of 
Fields 


Minimum 
K Rate 


Maximu
m K Rate 


Mean K 
Rate 


Wheat 37.0 2 0 55 28 
Corn 52.9 3 60 60 60 
Hay 151.6 14 35 102 59 
Sorghum 22.0 1 40 40 40 
Soybeans 39.0 2 40 108 74 
Tobacco, FC 41.5 8 144 344 190 
Pasture 40.0 5 3 72 47 


 
Rockingham County 


Table 11 s.  Commercial Fertilizer Nitrogen Rates 2006. 
Crop Field Acres 


Sampled 
Number 
of 
Fields 


Minimum 
N Rate 


Maximum 
N Rate 


Mean N 
Rate 


Wheat 102.5 12 0 128 85 
Corn silage 21.0 2 125 125 125 
Hay 57.0 6 20 68 50 
Soybeans 49.5 6 13 25 17 
Tobacco, 
burley 


1.0 1 246 246 246 


Tobacco, FC 91.5 10 90 138 110 
Pasture 94.5 15 17 60 47 
 


Table 11 t.  Commercial Fertilizer Phosphorus Rates 2006. 
Crop Field 


Acres 
Sampled 


Number 
of 
Fields 


Minimum 
P Rate 


Maximum 
P Rate 


Mean 
P 
Rate 


Wheat 102.5 12 0 60 30 
Corn silage 21.0 2 45 45 45 
Hay 57.0 6 0 84 36 
Soybeans 49.5 6 38 50 43 
Tobacco, burley 3.0 2 104 160 132 
Tobacco, FC 91.5 10 104 216 144 
Pasture 94.5 15 14 80 48 
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Table 11 u.  Commercial Fertilizer Potassium Rates 2006. 
Crop Field 


Acres 
Sampled 


Number 
of Fields 


Minimum 
K Rate 


Maximum 
K Rate 


Mean 
K Rate 


Wheat 77.5 10 0 60 37
Corn silage 21.0 2 45 45 45
Hay 52.5 4 23 84 54
Soybeans 49.5 6 50 90 69
Tobacco, 
burley 


3.0 2 156 240 198


Tobacco, FC 91.5 10 156 352 222
Pasture 94.5 15 14 80 48
 


Wake County 
Table 11 v.  Commercial Fertilizer Nitrogen Rates 2006. 


Crop Field 
Acres 
Sampled 


Number 
of 
Fields 


Minimum 
N Rate 


Maximum 
N Rate 


Mean 
N 
Rate 


Oats 3.5 2 102 102 102
Pasture 23.5 6 10 14 12


 
Table 11 w.  Commercial Fertilizer Phosphorus Rates 2006. 


Crop Field 
Acres 
Sampled 


Number 
of 
Fields 


Minimum 
P Rate 


Maximum 
P Rate 


Mean 
P 
Rate 


Oats 3.5 2 0 0 0
Pasture 23.5 6 0 10 5
 


Table 11 x.  Commercial Fertilizer Potassium Rates 2006. 
Crop Field Acres 


Sampled 
Number 
of Fields 


Minimum 
K Rate 


Maximum 
K Rate 


Mean K 
Rate 


Oats 3.5 2 0 0 0 
Pasture 8.5 3 10 10 10 
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Organic sources of nutrients were applied to 75 fields (Table 12).  Poultry litter (either house 
litter or stockpiled) was applied to 53% o the fields receiving organic nutrient sources.  Biosolids 
were the second most applied organic source (20%), followed by dairy lagoon liquid (13%).  
Most fields received only one application of organic nutrients per year, the exception being 
poultry lagoon liquid (4 applications) and biosolids.  Six of the 15 fields received two biosolid 
applications per year.   
 


Table 12.  Types of Organic Sources Applied and the Number of Fields to which 
the Organic Sources are Applied per Application.  


Application 1 Application 2 Application 3 Application 4 Organic Source 
Number of Fields 


Broiler House 
Litter  4  
Broiler 
stockpiled  36  
Dairy Lagoon 
Liquid) 10  
Dairy Scraped 
Manure) 6  
Poultry lagoon 
Liquid) 4 4 4 4 
Other (Biosolids)  15 6  
Number of Fields 75  
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Organic N, either animal waste or biosolids from wastewater treatment plants, was primarily 
applied to hay and pasture although there are some exceptions (oats, corn silage, corn, soybeans, 
and tomatoes) in Guilford County and sorghum silage in Alamance (Table 13).  Average N rates 
ranged from low of 8 lb ac-1 yr-1 to 363 lb ac-1 yr-1.  Most of the average N rates for each crop 
were appropriate, although several crops in Guilford (oats, hay, and pasture) were probably over 
fertilized.  The average N rate was 243.9 lb ac-1 yr-1 and organic sources were applied to 699.8 
acres 


 
Table 13.  Applied Organic Nitrogen (2006). 


lb N per acre per year Crop Field 
Acres 
Applied 


Number 
of Fields Minimum 


Rate  
Maximum 
Rate 


Average 
Rate 


 Alamance 
Hay 14.5 3 152 152 152 
Sorghum 
silage 


7.0 1 152 152 152 


 Caswell 
Hay 2.5 1 108 108 108 
Pasture 39.0 2 216 216 216 
 Chatham 
Hay 184.5 15 62 612 240 
Pasture 7.0 1 8 8 8 
 Guilford 
Oats 5.0 1 264 264 264 
Corn silage 16.0 2 69 307 188 
Corn 16.0 1 180 180 180 
Hay 71.0 16 150 510 358 
Soybeans 2.0 1 264 264 264 
Pasture 45.3 7 6 510 363 
Tomatoes 1.0 1 2 2 2 
 Orange 
Hay 116.0 5 24 88 65 
Pasture 80.0 4 87 108 92 
 Randolph 
Hay 41.0 6 166 320 245 
Pasture 52.0 4 256 320 288 
 







 
 27


Just as organic N was primarily applied to hay and pasture, so too was organic P.  Average P 
rates ranged from low of 1 lb ac-1 yr-1 to a maximum of 1481 lb ac-1 yr-1 (Table 14).  The average 
application from all organic sources to all crops is 170 lb ac-1 yr-1.  Organic sources of nutrients 
were applied to 699.8 acres. 
 


Table 14.  Applied Organic Phosphorus (2006). 
lb P205 per acre per year Crop Field 


Acres 
Applied 


Number 
of Fields Minimum 


Rate 
Maximum 
Rate 


Average 
Rate 


 Alamance 
Hay 14.5 3 206 206 206 
Sorghum 
silage 


7.0 1 206 206 206 


 Caswell 
Hay 2.5 1 117 117 117 
Pasture 39.0 2 234 234 234 
 Chatham 
Hay 184.5 15 24 234 123 
Pasture 7.0 1 5 5 5 
 Guilford 
Oats 5.0 1 1481 1481 1481 
Corn silage 16.0 2 42 172 107 
Corn 16.0 1 101 101 101 
Hay 71.0 16 90 330 235 
Soybeans 2.0 1 148 148 148 
Pasture 45.3 7 4 330 240 
Tomatoes 1.0 1 1 1 1 
 Orange 
Hay 116.0 5 28 60 50 
Pasture 80.0 4 117 141 135 
 Randolph 
Hay 41.0 6 120 220 172 
Pasture 52.0 4 176 240 208 
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Information for crop fertilization was derived from 208 producers.  Of these farmers, 79 had only 
one field sampled, and, thus, one fertilizer formulation.  There were 129 producers that had 2 to 
10 fields of the same crop enumerated with fertilizer rates reported.  This allowed us to 
determine if the same fertilization was used for a given crop on multiple fields by the same 
producer.  We found that 120 producers had exactly the same fertilizer rates for the same crop 
regardless of the soil test P or soil-mapping unit.  This is not to imply that all producers used the 
same fertilizer regime; rather, each producer had one fertilizer regime per crop. 
 
There were 9 producers with multiple fields in the same crop that did not apply similar fertilizer 
rates (Table 15).  For example, in Alamance County, one producer had 6 fields of pasture (first 
cell).  Three of these fields had one fertilizer regime, 2 fields had the same rates but different 
than the 3 fields and 1 field had a completely unique fertilization.     Most of the differences in 
fertilizer regime were very subtle. 


 
Table 15.  Number of Fields with Different Fertilizer Rates by Crop and County. 


County Crop 
 Pasture Hay Tobacco, FC 
Alamance 3-2-1   
Guilford 5-3-3-1 1-1; 1-1  
Rockingham  1-1; 2-1 2-1; 2-1 
Orange   2-1 
 
Soil Test P and P Fertilization 
In the last 3 years, 64% of the acres surveyed were not soil sampled, while 36% of the acreage 
did have samples.  Sixty percent of the producers had the enumerators pull soil samples to be 
sent to the soil test lab.  Producers in Chatham and Randolph counties did a much better job of 
soil sampling than the other counties (Table 16).    
 


Table 16.  Soil Sampling Timing* by Acreage and County 
County Yes No % Acreage Sampled With 


the Correct Frequency 
Alamance 397.2 809.1 33
Caswell 78.0 87.6 47
Chatham 362.5 181.5 67
Forsyth 0.0 60.5 0
Guilford 575.1 1407.9 29
Orange 273.0 322.9 46
Randolph 78.0 15.0 84
Rockingham 116.0 408.4 22
Wake 8.5 37.0 19
Total 1888.3 3329.9 36
* Fields should be soil sampled every three years 
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The mean and weighted mean soil test P levels are presented in Table 17.  Soil test P levels were 
available for the majority of the fields either because they were sampled during enumeration or 
the producer had soil test results.  The maximum soil test levels in some of the counties were 
over 5 to 6 times higher than a very high soil test rating level.   
 
The mean and weighted soil test P values are somewhat similar, although there are fairly large 
differences for data from Orange and Caswell counties.  Weighted soil test P mean takes each 
soil test value, multiplies it by the number of acres for that soil test value and then sums all 
values.  This summed value is then divided by the total number of acres.  Using the weighted soil 
test P mean gives us more information than just the mean value.  Of the 9 counties sampled, 1 
(Caswell County) had weighted mean soil test P levels above 100, reflecting very high P soil test 
ratings; these soils do not need additional P, even as starter.  Weighted average soil test P values 
for four of the counties (Alamance, Orange, Rockingham, and Wake counties) were high, which 
indicates that only starter P is needed and should not exceed an application amount of 20 lb P205 
ac-1.  Four counties (Chatham, Forsyth, Guilford, and Randolph) had medium soil test P, 
indicating that these soils still need applications of P fertilizers beyond starter rates for some 
fields.  
 


Table 17.  Mean and Weighted Mean Soil Test P-Index by County.  
 


 
Of the 74 fields to which animal waste was applied, 17 fields had soil test P levels of very high 
(>100 P index).  Of these fields, 11 had P indices between 100 to 200.  There were 2 fields in 
each of the three soil test categories: 200 to 300, 301 to 400, and >500.  Eight of the fields with 
soil tests of very high had biosolids applied representing 57% of the fields to which biosolids are 
applied, 7 fields had dairy waste applications (44% of the fields) and 2 fields had broiler litter 
(5%).   
 
When soil test levels are above 60, crops do not need additional P except for perhaps as starter 
fertilizer.  We divided fields into those with soil test levels above 60 and those less than or equal 
to 60 to determine if P fertilization rates are different (Table 18).  The average amount of P 
fertilizer used on very high/high or medium/low soil test P soils was, on average, different; 


Soil Test P-Index County Number 
of Fields Minimum Maximum Weighted


Mean 
Mean 


Alamance 120 1 559 78 60 
Caswell 30 6 633 291 121 
Chatham 44 9 103 30 28 
Forsyth 9 5 120 50 41 
Guilford 268 1 307 50 61 
Orange 53 1 528 117 86 
Randolph 10 29 178 44 50 
Rockingham 67 5 223 94 78 
Wake 11 30 152 80 87 
Total 612 1 633 74 65 
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average P2O5 added was 71 lb ac-1 for soils testing high or very high but only 24 lb P2O5 ac-1 for 
soils testing low or medium.  This is opposite of how producers should be fertilizing.   
 
Of the fields sampled, 65% had soil test levels in the medium or low category.  These soil test P 
results are very different from the Tar-Pamlico River basin where there are almost twice as many 
acres testing high and very high as medium or low.  Fields testing very low to medium would 
need between 150 lbs P205 ac-1 to 40 lbs P205 ac-1 in order to bring the P level to the 
recommended soil test rating. Thus for fields testing low or medium for P, nutrient management 
plans would increase P fertilizer rates for these fields.  For fields testing high or very high, 
fertilizer rates would decline under nutrient management planning.  Since there are more fields 
testing low or medium than high or very high, implementation of nutrient management plans 
may actually increase P fertilizer into the Lake Jordan Basin. 
 


 
Table 18.  P Fertilization Rates for Soils Testing High and Very High (P-Index 


>60) and Soils Testing Low and Medium (< 60). 
High and Very High Soil Test P 
(>60) 


Low and Medium Soil Test P (< 60) 


# 
Fields 


# 
Acres 


P Fertilization          
(lbs P205/ac) 


# 
Fields 


# 
Acres 


P Fertilization         
(lbs P205/ac) 


 
 
County/ 
Crop 


  Min Max Mean   Min Max Mean 
Alamance 


Rye 1 5.5 30 30 30 4 45.5 30 30 30
Wheat 6 15.0 33 72 47 16 107.1 0 72 38
Corn 1 7.0 69 69 69 3 17.5 0 104 35
Corn Silage   1 23.0 0 0 0
Hay 3 9.0 33 51 41 29 199.8 0 68 17
Soybean 1 10.0 72 72 72 2 24 0 0 0
Sorghum   1 7.0 0 0 0
Tobacco 8 32.8 66 128 92 11 34.5 102 128 123
Pasture 1 2.0 33 33 33 57 661.6 0 184 18


Caswell 
Wheat   1 4 0 0 0
Corn 2 2.0 68 68 68 2 9.5 68 138 103
Hay 2 5.5 68 78 73 2 1.2 0 0 0
Soybeans   8 14.5 0 0 0
Tobacco, FC   5 13.7 72 104 82
Pasture   12 115.2 0 34 2.8


Chatham 
Pasture 1 7.0 30 30 30 18 231.5 0 60 17
Hay   26 305.5 0 30 5


Forsyth 
Other Hay 1 17.0 68 68 68 26 305.5 17 68 60
Pasture 1 7.0 108 108 108  
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Guilford 
Wheat 7 32.2 50 70 62 16 120.5 0 70 58
Barley 2 14 81 81 81 1 6.3 81 81 81
Oats   6 16.6 0 34 17
Corn Silage 2 18.0 50 90 70 3 22.0 0 60 17
Corn 4 20.9 130 130 130 11 91.8 0 100 65
Hay 7 40.2 51 136 68 67 451.2 0 138 22
Soybeans 10 49.9 30 70 54 45 293.1 0 70 27
Watermelons 1 2.0 60 60 60 1 4.0 30 30 30
Vegetables 3 8.0 60 60 60 2 2.1 0 80 40
Tobacco, 
FC, Burley 


2 2.1 104 104 104  


Tobacco, FC 5 34.0 40 128 77 8 67.9 40 160 120
Pasture 9 39.0 28 67 46 80 743.8 0 510 27
Tomatoes 1 1.0 81 81 81  
Nursery   1 1.0 0 0 0


Orange 
Wheat 1 22 55 55 55 1 15 0 0 0
Rye   5 46.5 0 0 0
Hay 5 86.0 40 72 49 15 133.6 0 102 36
Corn   4 63.9 0 60 45
Sorghum 1 22.0 40 40 40  
Soybeans 2 39 40 54 47 2 31 0 0 0
Tobacco, FC 4 28 89 192 115 4 13.5 0 89 44
Pasture 2 17.0 40 72 56 14 104.4 0 59.5 8.6


Randolph 
Hay      6 41.0 0 0 0
Pasture      2 15.9 0 45 23


Rockingham 
Oats      1 1.5 0 0 0
Rye      4 32.5 0 0 0
Wheat      8 57.0 0 60 18
Hay 3 37.5 23 84 49  
Soybeans 5 41.5 38 50 42  
Tobacco, 
Burley 


2 3.0 104 160 132  


Tobacco, FC 8 85.5 104 216 147 2 6.0 104 160 132
Pasture 5 29.5 45 60 55 16 111.5 0 80 28


Wake 
Oats      2 3.5 0 0 0
Pasture      9 111.5 0 80 28


All Counties 
All Crops 124 837.6 23 216 71 562 4600.2 0 510 24
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Slope, Soil Loss, and Receiving Slopes 
Field slopes ranged from less than 1% to as high as 16% with a weighted mean ranging from a 
low of 3.4% slope (Randolph) to a high of 7.5% (Wake) (Table 19).  Most of the agricultural 
fields sampled in Wake County, however were in pasture and as a result had a very low soil 
erosion loss.  Pasture and hay typically have very low soil erosion rates.  We assumed 0.5 t ac-1 
soil loss for pasture and hay, which would be a maximum.  Soil erosion was calculated using 
RUSLE for all cropped fields.  Soil loss ranged from a minimum of 0.05 t ac-1 to a maximum of 
32.7 t ac-1, with a weighed average of 1.5 t ac-1.  Chatham, Forsyth and Randolph counties had 
the lowest weighted soil loss mean (0.5 t ac-1), while Alamance had the highest loss (2.0 t ac-1).  
However, all counties were under the tolerable soil loss levels and it appeared that soil erosion is 
being well controlled in the counties within the Lake Jordan watershed. 


 
Table 19.  Minimum, Maximum and Weighted Means for Field Slope and Soil 


Erosion by County. 
Field Slope (%) Soil Erosion (t/ac) County  


Number 
of Fields 


Min Max Weighted 
Mean 


Min Max Weighted 
Mean 


Alamance 141 1 14 5.3 0.07 27.1 2.0 
Caswell 34 2 9 4.6 0.05 11.1 1.5 
Chatham 45 1 15 4.0 0.50 0.5 0.5 
Forsyth 9 2 14 5.3 0.50 0.5 0.5 
Guilford 272 1 16 5.3 0.10 32.7 1.4 
Orange 54 2 10 3.9 0.10 14.4 1.9 
Randolph 10 1 6 3.4 0.50 0.5 0.5 
Rockingham 70 1 15 6.0 0.23 12.7 1.7 
Wake 11 2 16 7.5 0.50 1.1 0.6 
Total 646  16 5.2 0.05 32.7 1.5 
 
Receiving slopes are the slopes within the field that allow deposition of eroded materials.  Some 
fields had only one slope direction and thus only one receiving slope whereas other fields could 
have as many as three slope directions; thus Table 20 is presented by slope direction.   Mean 
receiving slope lengths ranged from a low of 10 feet to a high of 30 feet.  Receiving slopes are 
particularly useful if soil loss is occurring from the adjacent agricultural field.  Since soil loss 
was, on average, so low, receiving slopes would have less effect due to the lack of sediment loss 
from fields. 
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Table 20.  Number and Means for Receiving Slope Width by Direction and 
County. 


County Direction A Direction B Direction C 
 Number  Mean 


Receiving 
Slope Length 
(ft) 


Number  Mean 
Receiving 
Slope Length 
(ft) 


Number  Mean 
Receiving 
Slope Length 
(ft) 


Alamance 142 13 51 30 12 12 
Caswell 34 10 5 10 1 10 
Chatham 45 22 16 20 1 10 
Forsyth 9 10 5 10   
Guilford 274 16 124 17 27 19 
Orange 55 17 28 13 10 10 
Randolph 10 24 10 20 6 22 
Rockingham 70 14 39 16 12 21 
Wake 11 10 2 10   
All 650 15 280 19 69 17 
 
Agricultural Demographics 
Of the respondents to this question, 50% (107 people) consider agriculture to be their primary 
source of income and 50% (108 people) did not.  For those producers for whom their agricultural 
activities were not a primary source of income, 17% (17 people) indicated that it was a 
secondary source of income, 45% (47 people) said it was a minor source, and 39% (41 people) 
said they received no income from their farming activities.  These data suggest that there are 
large numbers of hobby farmers in this basin. 
 
Fertilizer Use Information 
Of the 214 producers who answered this question, 175 or 82% did not have a nutrient 
management plan, while 39 individuals or 18% did have a nutrient management plan.  For those 
not having a plan, nutrient recommendations were made by the following organizations or 
individuals (Table 21). 
 


Table 21.  Organizations or Individuals Who Make Fertilizer Recommendations 
When a Nutrient Management Plan is not Used. 


Organization or Individual Number of People % 
Fertilizer Dealer 15 9 
NRCS 5 3 
Extension  2 1 
Friend/Other Farmer 5 3 
Self 123 70 
Other 7 4 
No Commercial Fertilizer 
Applied 


18 10 
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For those individuals who have nutrient management plans, 76% (29 producers) use both 
commercial fertilizer and animal waste.  Four producers (11%) use only animal waste and 5 
farmers or 13% use only commercial fertilizer.  From Table 22, it is apparent that the majority of 
nutrient management plans are written by NRCS. 
 


Table 22.  Organizations or Individuals Who Write Nutrient Management Plans. 
Organization or Individual Number of People % 
Fertilizer Dealer 1 3 
NRCS 27 71 
Self 4 11 
Other 6 16 
 
Nutrients are applied mostly by the farmers themselves (66.6%) but also by others (Table 23). 
 


Table 23.  Organizations or Individuals Who Apply Nutrients. 
Organization or Individual Number of People % 
Fertilizer Dealer 36 17 
Friend/Other Farmer 17 8 
Self 147 69 
Other 13 6 
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Animal Agriculture 
We collected information on different animal species – cattle, horses, sheep, goats, and other 
animals. The number of fields containing any animal type is listed below, as are the average head 
on a given field and the average day on pasture.  Guilford had the most number of pastured fields 
(88) whereas Forsyth had the least (1).  Considerably more cattle are found in this basin than 
horses, sheep or goats (Table 24 and 25).  The largest number of cattle on any field was in 
Orange County and the longest cattle were grazed was in Forsyth (365 days).  The second largest 
animal population was horses with 1.4 average head and 93.8 average days. Wake County had 
the most horses, followed by Orange and Guilford.  The pastures were rarely grazed all year 
long, with the average grazing duration of 144 days for cattle and 94 days for horses. 
 


Table 24.  Average Head and Average Day of Cattle and Horses per Field. 
Animal Type 


Cattle Horses 
County 


Average Head Average Day Average Head Average Day 
Alamance 18.1 182.2 1.4 50.2 
Caswell 9.6 164.2 0.2 16.7 
Chatham 11.4 223.8 0.7 73.0 
Forsyth 12.0 365.0  
Guilford 19.9 114.6 1.9 104.0 
Orange 42.4 145.7 2.0 120.7 
Randolph 13.0 273.8 0 0 
Rockingham 5.6 100.0 0.7 123.5 
Wake 0 0 3.1 341.1 
Total 18.1 144.0 1.4 93.8 
 
Sheep were only found in Rockingham County and goats were only enumerated in Caswell, 
Guilford and Rockingham counties (Table 25).  
 


Table 25.  Average Head and Average Day of Goats and Sheep per Field. 
Animal Type 


Goats Sheep 
County 


Average Head Average Day Average Head Average Day 
Alamance 0 6.3 0 0 
Caswell 3.8 32.9 0 0 
Chatham 0 0 0 0 
Forsyth 0 0 0 0 
Guilford 0.7 29.8 0 0 
Orange 0 0 0 0 
Randolph 0 0 0 0 
Rockingham 17.0 40.9 23 57.5 
Wake 0 0 0 0 
Total 2.1 18.2 23 57.5 
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When the number of livestock were calculated on a per acre per year basis, on average, all 
livestock were under the recommended rate of two cattle per acre per year, except cattle in 
Orange County (Table 26).  Approximate stocking rates for horses are approximately the same as 
for cattle, whereas sheep and goat stocking rates are approximately 5 animals per acre per year.   
Except for Orange County, the animal stocking rate for all livestock is lower than accepted rates.  
There are other exceptions that were not enumerated (see Lake Jordan Watershed Special 
Situations).  Stocking rates for these exceptions were much greater than recommended.  
 


Table 26.  Livestock Numbers per Acre Per Year by County. 
Animal Type County Number 


of 
Fields 


Cattle Horses Goats Sheep 


Alamance 58 1.1 0.1 0 0
Caswell 12 0.5 0.1 1.3 0
Chatham 20 0.6 0.2 0 0
Forsyth 1 1.7 0 0 0
Guilford 88 0.9 0.3 0.1 0
Orange 21 3.1 0.1 0 0
Randolph 4 0.8 0 0 0
Rockingham 22 0.4 0.4 1.6 2.2
Wake 9 0.0 1.0 0 0
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Donkey, llama, ostrich, hogs and emus were also found in the basin, albeit in low numbers 
(Table 27). 
 


Table 27.  Other Animal Types, Numbers and Average Days Grazed per Year. 
County Field 


Acres 
Animal  
Type 


Number of 
Animals 


Average Days  
Grazed Per Year 


Alamance 5 Donkey 1 45
Alamance 3 Donkey 1 45
Alamance 5 Donkey 1 45
Alamance 10.5 Donkey 1 45
Alamance 7 Donkey 1 45
Alamance 4 Donkey 1 45
Guilford 2.5 Llama 1 115
Guilford 12 Llama 1 250
Guilford 1.3 Llama 1 120
Guilford 1.3 Donkey 3 120
Guilford 16 Emus 3 250
Guilford 16 Ostrich 4 250
Guilford 7 Hogs 20 365
Guilford 1 Donkey 2 365
Rockingham 9 Donkey 6 180
Rockingham 3 Donkey 6 180
Rockingham 9 Donkey 6 180
Rockingham 4 Donkey 6 180
Rockingham 7 Donkey 6 180
 
Lake Jordan Watershed Special Situations 
Some fields could not be evaluated for nutrient application amounts because the farming system 
was so unique or there was insufficient data.  These situations were not enumerate but are 
described below. 
 
Alamance County 
Producer had approximately 20 acres of grassed waterways in 12 fields.  These waterways were 
all fertilized the same, which was different from the cultivated field.  They received 2 fertilizer 
applications; 200 lbs of 17-17-17 applied in November by surface application, and 200 lbs of 
34% nitrogen applied in March by surface application. 
 
Producer has 70 acres that is grazed by 15-20 cows for 2-week periods throughout the year.  The 
cows are grazed then immediately taken to market, the producer gets more cows, keeps for 2 
weeks, and sells.  This is more like a feedlot than pasture. 
 
One segment had 9 fields that had soil tests done by Synagro.  Synagro never furnished the 
results for these fields, and the producer denied access to take a soil sample. 
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Guilford County 
One producer with 0.5-ac area had approximately 23 hogs in one corner with a garden in the 
remainder of area.  Hog manure was spread on the garden (no lagoon). 
 
One producer had 2 horses with no pasture in a 0.1 acre area, no fertilizer, feeding hay, and has a 
small shed/barn that the horses use.   
 
Orange County 
One producer had 10 fields totaling 160 acres in the segment.  He has 400 ac total in his 
operation.  He uses waste from Synagro on his hay and pasture.  NRCS confirmed that his ponds 
are fenced.  He has between 200-250 head of cattle that he moves every 10 days between the 
fields.  We did not include in the data. 
 
Rockingham County 
A 0.5-acre field planted in soybeans had 8 cattle for 125 days during the year.  The field is 
grazed before planting and after harvest. 
 
A 30-acre hay field had human waste applied by the owner; another farmer cuts the hay.  The 
owner has a septic tank business and disposes of the septage on this field.  The septage is tested 
only for pH. 
 
Four fields totaling 33 acres in one segment were planted in corn with a cover of 
rye/vetch/crimson clover/Japanese radish.  He also has dairy cows (not in the segment).  When 
they have calves, he scrapes the lot and spreads the manure on strips where he is going to plant 
the corn.  He had no ideas of quantity per acre; just trying to cover as much land as possible.  
These fields were included with “no” manure on the questionnaire. 
 
North Carolina Agricultural Nutrient Assessment Tool (NCANAT) Results 
The NCANAT contains the P (PLAT) and N (NLEW) accounting tools.  The majority of all 
fields were analyzed in NCANAT.  The PLAT provides a P risk assessment for agricultural 
fields, while NLEW develops N field loss information. 
 
PLAT Results 
There are four potential loss pathways in PLAT: erosion (I), soluble P in overland flow (II), 
leaching (III), and loss of applied P (IV).  A rating is associated with each loss pathway as well 
as a total loss.  In the program, these losses are calculated in lbs per acre, but then transformed to 
a rating.  Ratings between 0 and 25 are considered low for P loss, whereas ratings of 26-50 are 
medium.  High (51-100) and very high (>100) loss potential suggest a need to change 
management.  Distribution of PLAT ratings is low for all counties (Table 26), suggesting that the 
risk for P losses from agricultural fields is minimal.  In fact, the highest PLAT rating level is 
from Randolph County at 12.7, which is only half the level to the break between low and 
medium ratings (Table 27).  Forsyth County had the lowest PLAT rating (2.8) of all counties in 
the Lake Jordan Basin.  All these counties have average losses under 0.25 lb P ac-1.   
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When the discrete P pathway losses are analyzed there is no particular trend apparent.   
Rockingham County had the highest loss from the erosion pathway (0.10 lb P ac-1), Alamance 
had the greatest soluble P loss (0.08 lb P ac-1), and Randolph County had the greatest loss from 
animal waste or commercial fertilizer at 0.22 lb P ac-1 (Table 25).   
 


Table 27.  PLAT Risk Assessment by County. 
 Loss Pathway   


County Units of P Loss I II III IV Total 


Alamance lbs per acre 0.28 0.08 0 0.06 0.18


 rating index 1.4 4.2 0 3.2 8.8


Caswell lbs per acre 0.02 0.03 0 0.09 0.14


 rating index 0.8 1.4 0 4.5 7.1


Chatham lbs per acre 0.01 0.01 0 0.06 0.08


 rating index 0.5 0.5 0 2.8 3.8


Forsyth lbs per acre 0.01 0.01 0 0.04 0.06


 rating index 0.25 0.25 0 1.9 2.8


Guilford lbs per acre 0.02 0.02 0 0.06 0.13


 rating index 1.5 1.4 0 3.1 6.3


Orange lbs per acre 0.03 0.08 0 0.13 0.24


 rating index 1.6 3.8 0 6.4 11.8


Randolph lbs per acre 0.02 0.08 0 0.22 0.25


 rating index 0.9 0.9 0 11 12.7


Rockingham lbs per acre 0.10 0.07 0 0.04 0.21


 rating index 5.1 3.6 0 1.8 10.4


Wake lbs per acre 0.04 0.03 0 0.00 0.08


 rating index 2.1 1.6 0 0.1 3.9
 
NLEW Results 
The NLEW tool estimates relative N losses for cropland only.  It does not estimate N losses for 
pastures.  No crop is 100% efficient in using all the fertilizer N provided, and thus, there will 
always be some losses of N.  Table 28 shows an overall N loss by county for the crops that we 
surveyed. In almost half of the counties (Alamance, Forsyth, Guilford, and Rockingham) the 
amount of fertilizer N (N applied) was less than the crops needed (N needed) based on realistic 
yield expectations, which are a function of soil mapping unit (Table 28).  This analysis does not 
include pastures, many of which were not fertilized.  When N applied was greater than N needed 
(Caswell, Chatham, Orange, Randolph, and Wake), the amount of excess N was generally quite 
small.  The total amount of under fertilization for cropland, as calculated by NLEW, was 
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235,009 lb of N.  If pasture could be included in the analysis, the amount of N under fertilization 
would be even greater.  From these results, it is clear that there is significant N under 
fertilization.  If nutrient management plans were implemented, N rates into the basin would 
probably increase. 
 


Table 28.  N Losses by County as Calculated in NLEW. 
County Metric N Applied N Needed Excess N N Lost 
Almanace  Mean 306 824 44 125 
 Total 32,475 87,340 4,631 13,263 
Caswell Mean 416 369 58 158 
 Total 4,158 3,687 582 1,575 
Chatham Mean 3,175 2,169 1,716 1,866 
 Total 98,414 67,245 53,205 57,838 
Forsyth Mean 338 1,064 0 338 
 Total 3,375 10,635 0 3,375 
Guilford Mean 440 1,090 89 188 
 Total 112,734 278,898 22,719 48,054 
Orange Mean 1,763 1,739 170 2,761 
 Total 109,314 107,831 10,587 171,192 
Randolph Mean 1,434 1,063 409 615 
 Total 22,944 17,013 6,546 9,846 
Rockingham Mean 486 1,107 102 225 
 Total 35,983 81,886 7,542 16,624 
Wake Mean 179 114 65 53 
 Total 357 228 129 106 
 


OUTCOMES AND CONCLUSIONS 
 
The area frame sampling technique did an excellent job of allowing proper selection of fields 
within the Lake Jordan River Basin.  Agricultural information that is not generally collected 
through USDA agricultural surveys was gathered.  This information demonstrates much more 
detail about current agricultural practices than normally obtained.  In addition, the data was used 
in agricultural accounting tools in order that we could generalize about potential nonpoint source 
pollution losses from agricultural activities. 
 
In general, this survey demonstrated that agricultural producers are minimizing soil erosion 
through cover crops, conservation tillage and hay and pasture cropping systems.  Potential P 
losses as determined through the use of PLAT are low, in part because soil test P is not excessive 
from an environmental standpoint.  Over half of the counties surveyed, however, had high 
agronomic soil test P levels, although 65% of all fields had soil test levels of low or medium.  
Nitrogen fertilizer rates are almost always less than recommended; in some instances, farmers 
are still applying N to soybeans, which is not needed.  If farmers followed certified nutrient 
management plans in this basin, it would increase the amount of N and P added to the basin. 
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Nitrogen and P reducing BMPs are used throughout the basin, primarily as buffers.  Most fields 
are naturally buffered with trees, vegetation (grass and forbs) or a combination, although some 
counties, such as Caswell, had few buffered fields.   
 
The data collected through this survey gave us a statistically valid sample of agricultural 
activities.  The types of data collected are rarely sampled anywhere in the United States; thus this 
unique data set allows us a better view of agricultural activities that impact water quality.  The 
data lead us to believe that many producers are under fertilizing, that stocking rates are low, and 
that the majority of fields are buffered.  There are a few outliers to this trend – a few fields with 
very high soil test P (>500), densely stock fields (the swine example) but these are the 
exceptions.  In general, it does not appear that agricultural activities are such that large amounts 
of nutrients would be delivered from this sector. 
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BUDGET 
 
 
Description 


 
Budget ($) 


 
Spent ($) 


Salaries 7,517.00 9,228.38 
Fringe 1,728.00 1,318.77 
Total Personnel Costs 9,245.00 10,547.15 
Contracted Services 85,000.00 85,000.00 
Supplies and Materials 4,000.00 3,665.63 
Travel 1,335.00 167.12 
Current Services 40,165.00 40,165.10 
Fixed Charges 0 200.00 
Total Direct Costs 139,745.00 139,745.00 
Total Indirect Costs 13,975.00 13,975.00 
Total Costs 153,720.00 153,720.00 
 


.







 
 43


REFERENCES 
 
Monroe, J. and A.L. Finkner, 1959.  Handbook of Area Sampling. Chilton Co., Philadelphia, 
New York.  
 
Johnson, A.M. and D.L. Osmond.  2005.  Accounting Method for Tracking Relative Changes in 
Agricultural Phosphorus Loading into the Lake Jordan. With concurrence and consent of the 
Phosphorus Technical Advisory Committee.  October 21, 2005. 
 
The N.C. PLAT Committee.  2005.  North Carolina Phosphorus Loss Assessment: I. Model 
Description and II.  Scientific Basis and Supporting Literature.  North Carolina Agricultural 
Research Service Technical Bulletin 323, North Carolina State University, Raleigh, NC. 
 
Osmond, D.L., L. Xu, N.N. Ranells, S.C. Hodges, R.Hansard, and S.H. Pratt. 2001.  Nitrogen 
Loss Estimation Worksheet (NLEW): An Agricultural Nitrogen Loading Reduction Tracking 
Tool. In Optimizing Nitrogen Management in Food and Energy Production and Environmental 
Protection: Proceedings of the 2nd International Nitrogen Conference on Science and Policy.  
Scientific World:1. 
 
SAS.  1985.  SAS/STAT guide for personal computers, Version 6 Edition.  SAS Institute Inc., 
Cary, NC.  373 pp.  







 
 44


APPENDICES 
 
Appendix 1: Public Information On The Survey Released From NCDA&CS - Statistics 
Division 
 


For more information, contact: 
North Carolina Agricultural Statistics 
Service 


       1-800-437-8451 
 


Study Will Validate Best Management Practices  
in the Lake Jordan River Basin 


 
The Lake Jordan Best Management Practices Survey will be conducted by the North Carolina 
Agricultural Statistics Service for North Carolina State University.  This survey will collect 
information concerning cover crops, fertilizer rates, soil fertility, controlled drainage, riparian 
buffers, and other production information from producers in the Lake Jordan River Basin.   
 
What do farmers have to do in the Lake Jordan River Basin drainage area to meet the Lake 
Jordan Rules?  In 2001, the North Carolina Environmental Management Commission passed a 
rule that affects all farmers in the Neuse River Basin.  (Rules can be found at 
http://h2o.enr.state.nc.us/nps/tarpam.htm).  The goal of the Rules is to reduce nitrogen loss into 
the Lake Jordan River by 30% when the rules end in 2006. 
 
Agricultural producers must either use mandatory best management practices on all of their acres 
or join a Local Area Committee.  Most farmers have already joined their Local Area Committee.  
In order to use the Local Area Committee option, however, the agricultural sector must utilize a 
nitrogen accounting tool to track changes in nitrogen from the use of best management practices.  
To track the use of best management practices and their reduction of nitrogen, an accounting tool 
has been developed by a committee from North Carolina State University and other state 
agencies.  Reporting by the Local Area Committees, during the fall of 2003, indicated that the 
30% N reduction goal has been met.  This survey will help to validate the information acquired. 
 
North Carolina farm operators in the study will be contacted by interviewers to collect the 
information from August 2004 through January 2005.  Individual operator information will be 
confidential. Published results will be available in local extension offices in the summer of 2001, 
or on the internet at http://www.soil.ncsu.edu. 


• (Since the rules are not yet compete, we could not begin nutrient management training.  
This change was approved by DENR.) 
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Appendix 2: Lake Jordan Best Management Practices Survey Interviewer’s Guide 
LAKE JORDAN RIVER BASIN 


BEST MANAGEMENT PRACTICES SURVEY 
Interviewer=s Guide 


 
 


I.  Lake Jordan Best Management Practices Survey 
 
General 
 
The Lake Jordan Watershed Best Management Practices Survey will be conducted by the North 
Carolina Agricultural Statistics Service for North Carolina State University.  This survey will 
collect information concerning fertilizer and manure use, controlled drainage, and riparian 
buffers from producers in the Lake Jordan Watershed. 


 
This survey will collect information concerning cover crops, fertilizer rates, soil fertility, riparian 
buffers, and other production information from producers in the Lake Jordan Watershed in order 
to establish a baseline of farmers’ practices.  A detailed baseline will help give the agricultural 
community science-based information as water quality regulations begin to be implemented.. 
 
Survey Purpose 
 
The purpose of the survey is to provide data that will benchmark management practices of Lake 
Jordan Watershed farmers and to provide information for a tool that tracks nitrogen and 
phosphorus loss from agriculture.   The accounting tools that tract the progress of nitrogen and 
phosphorus in the Lake Jordan Watershed will be used to determine nitrogen and phosphorus 
losses.  The data that we collect will accomplish this goal objectively while keeping individual 
farmers’ reports confidential.  If another agency collected the information, it would be public 
record and available for anyone to review.  Future surveys will track the progress from the 
information that is collected in this survey. 
 
Use of the Lake Jordan Watershed Best Management Practices Survey 
 
At the present time, no baseline information exists on the extent of best management practices in 
the Lake Jordan Watershed.  This survey will establish that baseline.  The information will also 
be used in two agricultural BMP tracking and accounting tools.   
 
Reasons to Participate 
 
It is important for agricultural producers to participate in this survey to validate independently 
baseline agricultural practices and nitrogen and phosphorus reductions. 
 
Information will be used in summary form only and all personal information will be kept 
STRICTLY CONFIDENTIAL. 
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II.  Terms and Definitions 
 
Most of the terms you will be able to find in your  NASS Interviewer's Manual.  Terms that are 
relevant to this survey are: 
 
Acre    Growing 


Season  Segment Boundaries 
   


Crop    Manure 
  Strip-till  


Cover Crop   No-till   
 Yield 


Fertilization   Refusal 
Fertilizer   Sampling Frame 
Field Diagram   Sampling Unit 


 
Additional Terms or information:  
 
Commercial Fertilizer: Plant nutrients that are not organic. 
 
Conservation Tillage:  Tillage method that will leave a minimum of 30% of the soil surface 
covered by residue following planting 
 
Conventional Tillage: Tillage that leaves less than 30% vegetative material on the surface. 
 
Cover Crop:  Crop grown in the fall and winter to protect the soil from wind and water erosion.  
Cover crops are usually small grain crops that are either killed with herbicides or plowed down 
prior to spring planting. 
 
Drainage Direction: The direction that either surface or ground water flows from a field into the 
nearest ditch, stream, river or lake. 
 
Field: A continuous area of land devoted to annual or perennial crop use including field buffers.  
This includes fields that are hay or pasture.  Excludes wasteland, woods, and farmstead. 
 
Field Slope:  The percent slope of the field, measured from the highest point of the field to the 
lowest point of the field. 
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Hydrologic Condition: Hydrologic condition is based on factors that affect infiltration and 
runoff, including density and percent canopy of vegetation, amount of year round cover, amount 
of grass or close seeded legumes in rotation, percent of surface residue cover, and surface 
roughness. 


• Cropland choices are Good or Poor.  A poor condition is a finely prepared seedbed, not 
drilled, with a low plant population, and not in rotation with a sod.  A good condition is 
rough seedbed, high plant population, and in rotation with sod, high residue-producing 
crop, or conservation tillage. 


• Pasture choices are Good, Fair, or Poor.  A poor condition is over-stocked, under 
fertilized, low year-round plant population and poor plant condition.  A good condition is 
properly stocked, adequate nutrient management, and a full plant population (nearly 
100% cover).  A fair condition is represented by factors less than "Good" and better than 
"Poor", and is determined at the planner's discretion. 


 
Nutrient Management Plan:  Timing, placement, rate and form of nutrients that supply adequate 
nutrition, while reducing environmental losses. 
 
Pond:  Ponds are located in depressional areas.  There is no stream flowing into the pond.  The 
pond may have a spillway exiting the pond. 
 
Receiving Slope:  The receiving slope is the concave slope extending from the base of the 
RUSLE slope to the field edge or to a source of concentrated runoff flow in a defined channel.  A 
change in the RUSLE slope of 50% or more would be the beginning of the receiving slope. 
 
Riparian Buffer:  Vegetation growing next to a stream.  The vegetation can be either trees, 
grasses or shrubs. 
 
Sample Segment:  For this survey, the sample segment is defined as the area on the aerial photo 
that is outlined in black with a circled number identifier.  This term is used so that it is not 
confused with our regular area frame work.  In this survey, we will not be accounting for the 
total acreage within the boundary.   
 
Sediment Basin:  Sediment basins are ponds within streams.  There is a stream into and out of 
the pond. 
 
Slope Length:   The length of the slope is the length in feet from the highest to lowest point. 
 
Vegetative Buffer: (see Appendix 1)   Vegetation growing next to a stream, river, pond or lake 
that is not trees.  The vegetation may be a pure grass stand or a mix of grasses and other types of 
plants, such as shrubs or weeds. 
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III.   Survey Design 
 
The 2006 Lake Jordan Watershed Best Management Practices Survey will use an area frame 
sample only.  The area frame photos and segment selection were done by NCSU.  The area 
photos were taken in 1993.    A “road map” is also on the back of the aerial photo.  The sample 
segment was randomly selected from a larger Census block.  This block was divided, numbered, 
and then the sample segment selection was made.  The sample segment is the area outlined in 
black with a circled number.  Questionnaires will be completed for each field within the sample 
segment.  We are only interested in cultivated cropland, hay, or pasture fields in the sample 
segment.   
 
A total of 172 sample segments will be in the sample.  Because we do not know the operators 
within the sample segments, we could not coordinate this survey with any of our ongoing 
surveys.  Keep this in mind, if an operator indicates that he was recently contacted.  Since our 
Agricultural Resource Management Phase II Survey, Vegetable Chemical Use Survey, and 
Conservation Effects and Assessment Survey all ask for fertilizers applied, the operator may 
have been interviewed for one of our other surveys. 
 


Lake Jordan Watershed Counts by County 
2006 
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Beaufort 44 


 
Orange 20 


 
Caswell 9 


 
Randolph 2 


 
Chatham 22 


 
Rockingham 15 


 
Durham 5 


 
Wake 6 


 
Forsyth 2 


 
  


 
Guilford 47   


   
Total 172 
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IV. Survey Time Frame 
 
Data collection will be September 30 through December 31, 2006.  If there are any problems 
meeting this schedule, please contact your supervisor. 
 
All time and mileage should be charged to project code 450. 
 
Only pasture, hayland, and cultivated fields will be enumerated.   
 
IV. Completing the Questionnaire 
 
Identification 
 
Step 1:  Locate the sample segment identified on the envelope label.  Using the aerial photo or 
county map (located on the back of the photo), identify any landmarks (roads, streams, etc.) to 
orient the map to the sample segment.  The sample segment is outlined on the photo with a 
circled number. Drive around the segment, if possible, and locate the boundaries of the sample 
segment.  Remember the sample segment may have changed significantly from the photo. 
  
Step 2:  Locate an operator for any of the fields within the sample segment.  Determine how 
many of the field(s) for which he/she is the operator.  Using the red China marker pencil, draw 
the field boundaries in red on the photo and number the field beginning with 1.  All fields in the 
sample segment have to be drawn in red and numbered.  Do not account for the total land in the 
sample segment. 
 
Step 3: Ideally, you and the farmer should go to the field so that you can draw the field with the 
drainage direction.  Practically, you may have to go by yourself to the field, you may not be able 
to get to the field, or the farmer may not allow you to go to the field.  Make notes as to how the 
field was drawn – with or without the farmer, with or without entering the field.  After you have 
located the farmer, and drawn and numbered his/her field(s) in red, complete one questionnaire 
per field.  You need to draw the field on the back of the questionnaire and indicate drainage 
direction, streams, buffers, etc.    
 
Step 4:  Continue to locate all of the farmers operating agricultural fields (i.e. cultivated fields, 
hay, or pasture) in the sample segment and complete the needed questionnaires.  In some sample 
segments, one farmer may operate all or most of the fields.  In this case, one farmer will 
complete a questionnaire for each field; thus, you will have several questionnaires all completed 
by one farmer.  Other sample segments may have several farmers operating within the segment 
boundaries.  In that situation, you will need to contact each farmer to complete the needed 
questionnaire(s). 
 
Note:  When numbering the fields within the segment, use each field number ONE TIME 
ONLY.  For example, if you have 2 operators in the segment and each have 2 fields, farmer1 will 
have fields 1 and 2, and farmer2 will have fields 3 and 4. 







Identification Section 
 
Copy the county code and the sample number from the envelope to the questionnaire.  Write the 
field number from the photo on the questionnaire. 
 
Complete the name, address, and telephone number section at the top.  There will be one 
questionnaire for each field that is drawn on the photo. 
 
You will also be using your GPS unit to record the latitude and longitude.  The procedure is to 
walk into the field 10 paces, turn on the GPS unit and wait for the latitude and longitude to 
appear.  Copy the latitude/longitude to the questionnaire.  The format of the latitude/longitude is 
degrees, minutes, and seconds.  (xx.xx.xx)  The GPS unit will automatically display in this 
format. 
 
After the completion of the sample segment, make sure that the number of questionnaires match 
the number of fields drawn.  
 
Land Use 
 
In order to correctly identify various land uses of areas on the photo that appear to be fields, 
please indicate how the field is currently used.  Check the use of the field.  The field can be 
numbered and a questionnaire used even if the field is not in use.  This will help keep track of the 
fields.  
 
If the land use is “agricultural,” a questionnaire has to be completed.   
If a use other than “agricultural” is recorded, the questionnaire is only completed if the field had 
fertilizer or manure applied in 2006. 
 
Question 1 
 
Record the number of acres in the field to tenths of an acre.  For example, if the field is 2 acres, 
you record 2.0.  The total field acres are important because yields and application rates are all on 
a per acre basis.   
 
If any portion of the field is in the sample segment, the field should be accounted for. 
 
*Enumerator Note 
 
Draw the field diagram on the separate grid sheet.  Label the grid sheet with the segment and 
field numbers (in case it is separated from the questionnaire).  Sketch the field with the farmer, 
and make adjustments when you are actually at the field.  Indicate the crest (highest point) of the 
field with a solid line, and the drainage direction with arrows from the crest line.  Draw and label 
the nearest ditch, stream or river, water control structures, and the vegetative buffers (grass, 
trees, or shrubs) on the diagram. Insert the completed grid sheet in the questionnaire. 
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You are not responsible for a perfect drawing, but a sketch of the field is necessary in analyzing 
the data you have collected. 
 
See Appendix 3 for examples. 
 
Question 2 
 
The table pertains to crops grown for the 2006 crop year (i.e. planted in the fall of 2005 or 
spring of 2005).  Small grains, such as wheat or oats, planted in the fall of 2005 would be for the 
2005 crop year.   It is important to know the crops planted and yields per acre.  Each crop 
receives different amounts of nitrogen, so the crop determines the amount of nitrogen that is 
applied.   
 
Column 1 - Indicates which planting season (fall or spring) 
 
Column 2 - Use the crop table in Appendix 2 for the crop code in column 2.   


Fall of 2005:  If there was a small grain planted in the fall 2003, circle one of the crops 
listed (wheat, oats, rye, barley, triticale) and record the appropriate code in box 211.  If 
small grains were not planted, leave box 211 blank. 
Spring/Summer of 2006:  Record the crop name on the top line and the crop code in box 
219. 
Hay and Pasture:  If the field is hayland or pastureland, leave “fall crops” blank and 
record information as a spring crop.   


 
Column 3 - Record the month planted.  Write the name of the month on the top line and the 
number in box 212 (i.e. 1 for Jan, 2 for Feb, etc). 
 
Column 4 - Cover crops can be used to reduce nitrogen movement.  It is important to know the 
length of the cover crop on the land.  Check if the small grain was a cover crop or not, then 
record the corresponding number in box 213.  A cover crop CANNOT receive fertilizer.  If a 
farmer says that the crop was a cover crop and they have applied fertilizer, DO NOT check the 
cover crop box.  
 
Column 5 – Conservation tillage reduces soil loss and energy use.  Check if conservation tillage 
was used or not.  Record the corresponding number in box 215 or 223.  (Example: Conservation 
tillage must leave 30% cover on the surface.  For instance, a cotton farmer who uses minimum 
tillage with cotton crops year-after-year is NOT conservation tillage.  A farmer who plants a 
cover crop in the fall and cotton in the summer does have conservation tillage. A farmer could 
lightly disk corn and still meet the 30% cover.)   
 
*******If conservation tillage used, write note to indicate type of tillage and number of 
years that type of tillage has been used.  For example, the field was notill for the last 3 
years.  Your note should read “Notill – 3yrs.” 
 
Column 6 - Record the date of harvest.  If not harvested, dash the box.  You may record the 
month, day, year (xx/xx/xx) on the top line, but the bottom line is to record the Julian date (boxes 
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216 and 224).  For hay and pasture, the harvest data should be the last cutting for hay and blank 
for pasture. 
 
Column 7 - Record the date the cover crop was killed.  If crop was harvested, dash the box.  You 
may record the month, day, year (xx/xx/xx) on the top line, but the bottom line is to record the 
Julian date (box 217).  Do NOT use box 225.   
 


Question 2a: 
If the land was recorded as hay or pasture in question 2, record if it was used in the 2006 
crop year to graze animals as any time. 
 
Question2b: 
If question 2a is “yes,” record the type of livestock grazed, the average number grazed, 
and the average number of days the field was grazed. 


 
Question 3 
 
If a soil test has been completed in the last 3 years AND the farmer has the copy of the test, you 
will not have to take a soil sample of the field.   
 


1. Soil test completed in last 3 years and farmer has results.    
a. Copy the P-index from the Soil Test Report.  The P-index will be P-I on the 


report.  See Appendix 5 for a sample of a Soil Test Report. 
b. Following the flow of the questionnaire, question 5 will be “yes,” box 801 


will be 1, and go to question 5a. 
c. Question 5a will be “yes,” box 802 will be 1, and go to question 5b. 
d. Question 5b will be the value of P-I from the farmer’s soil report.  Go to 


question 6. 
 


2. Soil test NOT completed in last 3 years.   
a. On the Soil Test Report, the “Sample No.” will be the same as the “sample 


identification” on the Soil Sample Information Sheet that was completed at 
the time of the interview.   


b. Following the flow of the questionnaire, question 5 will be “no” and box 801 
will be 3.  Go to question 5c. 


c. Question 5c - Ask the farmer for permission to collect a soil sample after 
harvest, and to write his name and address on the Soil Sample Information 
Sheet that is sent to NCDA.   


i. If the farmer does NOT give permission to both collect the soil sample 
AND give his name to the soil lab, box 804 is 3 then go to question 6. 


ii. If the farmer does give permission to both collect the soil sample AND 
give his name to the soil lab, box 804 is 1.  Some information about 
the field will need to be recorded on the Soil Sample Information 
Sheet. You will record it now for use later. 


1. Record a “Farm ID.”  This is how the farmer knows the field.  
For example, “Jones Farm” or “Back40”, etc.  This will be on 
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the Soil Test Report. 
2. Record a “Sample ID.”  This is how the farmer identifies the 


particular field.  This should be 6 or less number and letter 
combination.  For example, “FLD1” or “1F”, etc. 


3. Lime applied – If lime has been applied to the field in the last 
12 months, record the tons per acre to tenths AND the 2-digit 
month and year.  For example the farmer applied ½ ton of lime 
per acre in December 2005…you record “.5 t/ac” and “mo12  
yr2005.” 


 
3. Soil test completed in last 3 years and farmer does NOT have results.   


a. On the Soil Test Report, the “Sample No.” will be the same as the “sample 
identification” on the Soil Sample Information Sheet that was completed at 
the time of the interview.   


b. Following the flow of the questionnaire, question 5 will be “yes” and box 801 
will be 1.  Go to question 5a.   


c. Question 5a will be “no,” box 802 will be 3, and go to question 5c. 
d. Question 5c - Ask the farmer for permission to collect a soil sample after 


harvest, and to write his name and address on the Soil Sample Information 
Sheet that is sent to NCDA.   


i. If the farmer does NOT give permission to both collect the soil sample 
AND give his name to the soil lab, box 804 is 3 then go to question 6. 


ii. If the farmer does give permission to both collect the soil sample AND 
give his name to the soil lab, box 804 is 1.  Some information about 
the field will need to be recorded on the Soil Sample Information 
Sheet.  You will record it now for use later. 


1. Record a “Farm ID.”  This is how the farmer knows the field.  
For example, “Jones Farm” or “Back40”, etc.  This will be on 
the Soil Test Report. 


2. Record a “Sample ID.”  This is how the farmer identifies the 
particular field.  This should be 6 or less number and letter 
combination.  For example, “FLD1” or “1F”, etc. 


3.   Lime applied – If lime has been applied to the field in the last        
12 months, record the tons per acre to tenths AND the 2-digit          
month and year.  For example the farmer applied ½ ton of lime       
per acre in December 2005…you record “.5 t/ac” and “mo12          
yr2005.” 


 
Question 4 
 
The table in question 4 is to record commercial fertilizers that were applied to the particular field 
during the 2006 crop year (i.e. fall planting through 2006).  The fertilizers should include custom 
applied fertilizer, including fertilizers applied in the fall of 2005. 
 
If there were fertilizers applied, check Ayes,@ record 1 in box 301 and complete the fertilizer 
table for the fertilizers applied.  Use one line per application. If additional lines are needed, 
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please record on a blank sheet of paper with the sample segment and field number recorded at 
the top of each additional sheet. 
 
If there were no fertilizers applied, check Ano,@ record 3 in box 301 and go to Question 4. 
 
Column 1 - Record the crop name. 
 
Column 2 - Record the crop code. See Appendix 2 for a list of crop codes.  If the crop is not 
listed, write the crop name and leave the crop code blank. 
 
Columns 3 - Enter the percentage analysis of nitrogen, phosphate, and potash OR the actual 
pounds of nutrients per acre.  If the total percentage (i.e. nitrogen+phosphate+potash) is greater 
than 85, verify if it is the actual nutrients.  The other 15 percent will be carrier materials in the 
commercial fertilizer.  This is also helpful for probing that the farmer is giving percent or actual 
nutrients.   
 
Column 4 - Record the quantity of the material applied per acre.  If actual nutrients were 
recorded in columns 3 - 5, leave column 6 empty.   
 
Column 5 - Record the unit of the material reported in columns 3 - 5 (1 for pounds, 12 for 
gallons, 15 for tons, and 19 if actual nutrients).   
 
Column 6 – Enter the month of the application.  The codes for this column are located at the 
bottom of the table. 
 
Column 7 – Record how the fertilizer was applied.  The codes for this column are located at the 
bottom of the table.    
 
See additional handout for recording fertilizer applications and “normal” amounts applied to 
fields. 
 
Question 5 
 
The table in question 5 is to record unprocessed manure that was applied to the particular field 
during the 2006 crop year (i.e. fall planting through 2006).  The manure should exclude 
commercially prepared manure.   
 
If manure was applied, check Ayes,@ record 1 in box 401 and complete the manure table for all 
applications of manure.  Use one line per application. If additional lines are needed, please 
record on a blank sheet of paper with the sample segment and field number recorded at the top of 
each additional sheet. 
 
If there was no manure applied, check Ano,@ record 3 in box 401 and go to Question 5. 
 
Column 1 - Record the crop name. 
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Column 2 - Record the crop code. See Appendix 2 for a list of crop codes.  If the crop is not 
listed, write the crop name and leave the crop code blank. 
 
Columns 3 - Enter the actual pounds of nutrients applied per material code.  For example, 
chicken litter would be 75 lb N and 80 lb P2O5 per ton of litter.  
Farmers may also report this as pounds of N per unit application.  For example, 53 lb N/1 ton of 
chicken litter.  If they report in pounds of N per unit application, write it in the line of the table as 
they report it and continue with columns 6 through 8. 
Farmers may also have a Waste Analysis Report from NCDA Agronomic Division.  The waste 
description is on the report with nitrogen (N) and phosphate (P2O5) recommendations.  Examples 
of this report and information sheet are in the last section of your manual. 
 
Column 4 - Record the quantity of the material applied per acre.  If actual nutrients were 
recorded in columns 3 - 5, leave column 6 empty.   
 
Column 5 - Record the unit of the material reported in columns 3 - 5 (1 for pounds, 12 for 
gallons, 15 for tons, and 19 if actual nutrients).   
 
Column 6 – Enter the month of the application.  The codes for this column are located at the 
bottom of the table. 
 
Column 7 – Record how the fertilizer was applied.  The codes for this column are located at the 
bottom of the table.    
 
Column 8 – Enter the code for the major source of manure.  If the respondent can not (or will 
not) select one from the list, consider the response a refusal.  “Ref” should be written to the side 
of the box.  You have to choose one of the manures in the list.  If “other” is recorded, note the 
type of manure. 


 
Question 6 
 
Drainage directions are important for determining how ground and surface water flow.  While 
most fields will probably only have one drainage direction, there is space to record 3 drainage 
directions.  You will need to take the time needed to properly determine the number of drainage 
directions. 
 
One drainage direction - complete Table A and go to question 12.   
Two drainage directions - complete Tables A and B then go to question 12. 
Three drainage directions – complete Tables A, B, and C then go to question 12. 
 
If the slopes, receiving slopes, slope length and edge-of-field practices are the same for the 
drainage directions, note the number of drainage directions but only go to Table A. 
 
 
Completing  Tables A, B, and C: 
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Questions 7, 8, and/or 9 - Vegetation type and width affects the effectiveness of buffers in 
reducing pollutants.  If there is no buffer, check “none.”  Check one (or two) type of buffer 
(shrub/tree or vegetative), and record the distance in feet to the nearest 5 foot increment for each 
buffer.  For example, sometimes there will be a tree buffer next to the stream (example distance 
is 30 ft) and then a grass buffer next to the tree buffer (example distance is 20 ft).  In this case 
you will need to mark both buffers. 
 
a - Because of field topography, the entire field may not drain to an outlet (ditch, stream, river).  
Therefore it is important to know how much of the field drains to an outlet.   
 
Only ask if either (or both) of the buffers checked in the previous question. 
If either of the buffers was 20 feet or greater, ask how much of the field was affected by the 
vegetative buffer.  Record as a percentage of the field. 
 
b – Field slope is recorded as a percentage.  This is determined using the clinometer. 
 
c – Slope Length  – recorded in feet. Use the GPS to determine the length, or determine with 
pacing the length. 
 
d – Receiving slope – check one of the distance categories.  
 
e – Determine if there is a sediment basin in the drainage area.  Check yes or no. 
 
f – Determine if there is a pond in the drainage area. Check yes or no. 
 
Question 10 
If the field is under conservation tillage (recorded in question 2) OR if the field is hay, dash box 
811 and 812. 
 
If conservation tillage was not used in question 2 column 5, choose if the hydrologic condition is 
good or poor. 
 
If the field is pasture (recorded in question 2), choose if the hydrologic condition is good, fair, or 
poor. 
 
Question 11 
 
Ask the question as worded.  If the farmer is unsure how to classify himself, ask if his gross 
income from farming is more than 50%.  If it is, farming is the primary occupation. 
 
Question 12 
 
Watch the skips in question 12.  First, determine if the farmer follows a nutrient management 
plan was followed for crop year 2006.    
 
 No – complete 12a 
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12a – Check who makes the commercial fertilizer recommendations.  Do NOT include 
animal waste applications.   
More than one can be checked.  If question 4 on page 2 was “no,” the option “No 
Commercial Fertilizer Applied” should be the only option checked. 
Yes – complete 12b and 12c 
12b – Check one option; animal waste only, commercial fertilizer only, or both 


 12c – Check one option.  If “other” is checked, please specify.   
Question 13 
 
Ask ALL respondents. Include applications of commercial fertilizers AND animal waste.  
More than one can be checked.  If “other” is checked, please specify.   
 
Question 14 
 
Synthesized results will be available on the Internet at http://www.soil.ncsu.edu/publications.  
No individual farm or field data will be published; only county-level information.  
 
Question 15 
 
Do not ask the farmer this question.  It will be recorded in the office using soil maps.  This will 
be very useful once the crop and fertilizer/manure application information is obtained, because 
newly developed N fertilizer management is determined by the predominant soil type of a field. 
 
 
Record the name of the respondent, their phone number (if different than on the front), and the 
date of the interview. 
 
Respondent code box can be 1, 2, or, 3; 
1 = operator, manager, or partner, 2 = spouse, and 3 = other (such as another relative, etc).   
 
Response code can be 2, 3, or, 7; 2 = telephone, 3 = interview, and 7 = refusal.  Most interviews 
will be A3."  However, you may obtain most information from one respondent concerning what 
is planted, but have to call the operator to obtain the fertilizer information.  Make note if there is 
more than one respondent. 
 
Enumerator code is your 3-digit code.   
 
Evaluation will be completed by the office. 
 
V.  Problems and Special Situations 
  
Sample Segment does not have any agricultural fields 
 
If the sample segment has fields defined as agricultural land use in 2006, there has to be a 
completed questionnaire for the sample segment.  A questionnaire is used for fields that appear 
on the photo as a field such as, fields that had been agricultural but are now developed.  For these 
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fields, a questionnaire with the field number (same as photo) will be in the segment envelope 
with ONLY the land use checked and the approximate acres in the field.  Write notes on the front 
of the envelope or the questionnaire if there is an extremely unusual situation. 
 
Before you decide that there are no fields in the boundary, investigate the area thoroughly. 
 
Sample Segment is different than the photo 
 
Make any notes on the front of the envelope concerning how a sample segment has changed; 
changes could have occurred.  The sample segment map can be marked using the red China 
marker pencil to indicate changes. 
 
Refusal 
 
Prepare a questionnaire with the field number on the questionnaire and (if possible) obtain the 
farmer=s name and what crops are in the field.  Estimate the field acreage.   If the field can be 
observed, record as much information about the field as possible. Write notes about the refusal 
on the questionnaire. 
 
Inaccessible 
 
Given the length of the data collection period, there should be very few inaccessibles.  Someone 
who is not available in October may be available in November or December.  If an operator is 
truly inaccessible for the entire 3-month period, prepare a questionnaire with the field number on 
the questionnaire and (if possible) obtain the farmer=s name, what crops are in the field, and 
estimated acreage.  If the field can be observed, record as much information about the field as 
possible. Write notes about the situation.        
   
 
Soil Sampling 
 
Soil samples will be obtained from the field if: 


- farmer has not completed a soil test in the last 2 years; 
- farmer has completed a soil test in the last 2 years but does not have the results; 
- permission is obtained from the respondent 


o IMPORTANT----the respondent’s name will be used as the person granting 
permission to enter the field for the soil sample and to attach their name to the 
sample so they can get a result.  This is very important since it concerns 
confidentiality for the soil test only! 


 
When to take soil sample: 


- Samples from cultivated fields have to be taken after harvest. 
- Samples from pasture or hay fields can be taken anytime. 


 
Identification information: 


- Do NOT contact the farmer for the soil sample information….it is all on the 
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questionnaire.   
- Copy all of the information from the questionnaire to the Soil Sample Information 


sheet prior to mailing the questionnaire to the office. 
- Copy the name, address, and phone from the questionnaire to the Soil Sample 


Information sheet. (do not complete email address for respondent) 
- Copy the Farm ID from page 1 of the questionnaire to the Farm ID # box on the Soil 


Sample Information sheet. 
- Copy the Sample ID from page 1 of the questionnaire to the Sample Identification 


column on the Soil Sample Information sheet. 
- If lime was applied in the last 12 months to the field, copy the lime information from 


page 1 of the questionnaire to the Lime column on the Soil Sample Information sheet. 
- Copy the crop from question 2 page 1 of the questionnaire to the First Crop column.  


The back of the Soil Sample Information sheet contains a list of codes used for this 
crop.  Note…if double-cropped the code is 018. 


- Do not complete Second Crop column. 
 
Samples to the lab: 
 


- If sampled soil is extremely wet, let the excess dry off the soil before putting in the 
sampling box. 


- Samples will be collected by your supervisor and brought to the office.   
- Do NOT send any samples directly to the soil lab! 


 
Soil Sampling Quick Reference 


 
When 


- Cultivated crops – sample after harvest 
- Pasture and hayland – do now 
- Want soil moist, but not wet. 


 
Number of Samples Per Field 
 


Field Size Number of Samples 
Less than or equal 20 acres 10 samples 
21 – 30 acres 15 samples 
31 – 40 acres 20 samples 
41 – 50 acres 25 samples 
51 or more acres 30 samples 
 
Taking Sample 


- Walk in zigzag pattern across the entire field. 
- Cultivated conventional tillage --- sample depth of 8 inches. 
- Not cultivated conventional tillage --- sample depth of 4 inches. 
- Hayland or pasture --- sample depth of 4 inches. 
- Push vegetative matter from top of soil before taking sample. 
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- Put all samples from the SAME field in the bucket and mix together. 
 
Boxing Samples 


- There will be one small soil sample box for EACH field. 
- Dry soil before putting in small soil sample box. 
- Remove vegetative matter from sample. 
- Fill small soil sample box to “fill line” and close the flaps. 
- Discard remainder of soil. 
- Write last name of farmer on top of small soil sample box (note:  do this before you 


fold the box). 
o If more than one box per farmer (i.e. he had more than one field in the segment), 


write the farmer’s name on top of each and number the boxes (1 of 3, 2 of 3, etc). 
- Do NOT use tape on box. 
- Do NOT put soil in plastic bag. 


 
Preparing Samples for Pickup 


- Copy the necessary information from the questionnaire to the Soil Sample 
Information sheet. (Farm ID, Sample ID, lime information, and crop) 


- Beginning at the bottom left and moving to the right, place the small soil sample 
boxes in the larger box.   


- Fold the Soil Sample Information sheet and put in flap of box. 
- When the large box is full, call your supervisor for pickup. 
- Supervisors will collect large boxes and contact the office. 
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Clinometer 
 


The clinometer is a device to aid in determining the slope percent.  Each clinometer has a string 
so it can be worn around your neck.  This helps in the field for easy access and makes it less 
likely to lose.  Always measure up slope (you are at bottom of the slope).  Measure against the 
florescent mark on the 6-ft stake. 
 


• Walk to the bottom of the slope to be measured. 
• Walk up the slope and put your 6-ft stake in the ground.  The stake needs to be as far as 


possible but you HAVE to be able to see the mark on the stake from the bottom of the 
slope. 


• Return to the bottom of the slope, and face the stake (that is up slope). 
• Hold clinometer with dial to the left. 
• While holding the clinometer to your eye, align the “line” in the clinometer with the 


florescent mark on the stake.  To do this, you have to visually locate the mark with the 
eye that is NOT looking through the clinometer. 


• When the mark on the stake and the line in the clinometer are aligned, read the degrees 
scale on the right of the clinometer line. 


• Record the degrees on the questionnaire as the slope percent of the field. 
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Returning Equipment and Maps 
 


ALL equipment and ALL maps should be returned to your supervisor.  You are responsible for 
the following: 
 


• Clinometer (labeled with NCSU) 
• Soil Probe (labeled  with NCSU) and extra tips 
• Maps for your segments 
• GPS Unit (labeled with NCDA) 
• Stakes 
• Bucket 
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Appendix 3: Lake Jordan Best Management Practices Survey 2006 
 


 







 


 
 


 


64


 







 


 
 


 


65


 







 


 
 


 


66


 








Resolution of the North Carolina Environmental Management Commission  
Requesting the North Carolina General Assembly  


To Provide Funding Support for Implementation of  
Nutrient Rules for the Jordan Reservoir Watershed 


 
 
Whereas, B. Everett Jordan Reservoir was authorized by the U.S. Army Corps of Engineers for 


purposes of water supply, recreation, fish and wildlife conservation, water quality, and 
flood control; and 


 
Whereas, the North Carolina Environmental Management Commission has classified Jordan 


Reservoir and its watershed as Nutrient Sensitive Waters based on the potential for water 
quality problems driven by excessive nutrient inputs and nuisance algal growth; and  


 
Whereas, the waters of Jordan Reservoir have been found to violate state nutrient-related water 


quality standards, resulting in the designation of these waters as impaired, and thereby 
diminishing their use for water supply, recreation, fish and wildlife conservation, and 
water quality; and  


 
Whereas, the Commission is charged under state and federal mandates with achieving restoration 


of impaired waterbodies, and is expressly charged under the NC Clean Water 
Responsibility Act with setting goals for reducing nutrient inputs to nutrient-impaired 
waters and ensuring that point and nonpoint sources share the cleanup responsibility in a 
fair, reasonable, and proportionate manner relative to their nutrient inputs; and 


 
Whereas, in carrying out its above-referenced responsibilities, the Commission adopted rules 


May 8, 2008 that would provide for such restoration, that necessitate substantial new 
costs, and under which a majority of costs would fall to local governments; and 


 
Whereas, nutrient problems were anticipated prior to construction of Jordan Reservoir in 1983, 


but steps were not taken at that time to provide resources with which to address such 
problems; and 


 
Whereas, Jordan Reservoir has become a regional amenity, providing quality-of-life benefits to a 


large geographic area while providing additional benefit as a source of drinking water to 
communities in proximity to the reservoir; and 


 
Whereas, for individual affected parties the costs of the proposed rules may not be proportionally 


related to the benefits they receive from the reservoir. 
 
Therefore, it is hereby resolved that the North Carolina Environmental Management Commission 


requests that the Governor and the North Carolina General Assembly provide for new, 
recurring, non-reverting funding to assist in the implementation of nutrient rules for the 
Jordan Reservoir watershed.  More specifically, the Commission requests: 


 $10 million recurring appropriation to assist local governments in meeting the 
requirements of the Existing Development Stormwater rule. 







 $1 million recurring appropriation to assist local governments with staffing and other 
resource needs to implement the requirements of the Riparian Buffer Protection and 
New Development Stormwater rules. 


 $100,000 recurring appropriation to the Agriculture Cost Share Program to provide 
additional cost-shared technical assistance positions to Soil and Water Conservation 
Districts to implement the requirements of the Agriculture rule. 


 $120,000 recurring appropriation to the Division of Water Quality to carry out 
implementation requirements of the Existing Development Stormwater rule, New 
Development Stormwater rule, State and Federal Stormwater rule, Riparian Buffer 
Protection rule, Agriculture rule and Trading rule. 


 
 
         This the 8th day of May, 2008 
 
 


_____________________________________________ 
David H. Moreau 
Chairman, NC Environmental Management Commission 
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Executive Summary 
Jordan Reservoir Nutrient Enrichment Problem 
  
Since its impoundment in 1983, the B. Everett Jordan Reservoir has consistently shown substantial 
nutrient over-enrichment.  The NC Environmental Management Commission designated the reservoir a 
Nutrient Sensitive Water (NSW) that same year.  In 2002, the Division of Water Quality determined that 
the Upper New Hope Creek Arm no longer met its designated uses due to excess nutrient inputs, based on 
exceedences of the chlorophyll a standard.  The Division made the same determination for the rest of the 
lake in 2006, adding exceedences of the pH standard as a eutrophication indicator in the Haw River Arm.  
As a result, the entire reservoir is now on North Carolina’s list of impaired waters under Section 303(d) of 
the federal Clean Water Act.  


Jordan Reservoir is a multi-use impoundment with an area of 13,940 acres, formed by damming the Haw 
River in the Cape Fear River Basin. The reservoir is operated for flood control, water quality (low flow 
augmentation), fish and wildlife conservation, recreation, and water supply.  It has three hydraulically 
distinct segments or arms – Haw, Upper New Hope, and Lower New Hope, as seen in Figure 1.  The Haw 
arm at the bottom of the lake has a very short average hydraulic retention time of five days, and accounts 
for 70 to 90 percent of the annual flow through the water body. The Upper New Hope Creek arm at the 
top has a comparatively very long retention time, 418 days.     


The potential for excess nutrients was a concern when the reservoir was proposed in 1945.  In the 1960s, 
two major streams in the watershed, Buffalo Creek and Bolin Creek, did not support fish due to sewage 
pollution.  Congress authorized the New Hope Dam in 1963 but water quality concerns continued to 
grow, and legal actions delayed construction, including an inadequate Environmental Impact Statement in 
the early 1970’s.  Although water quality standards were frequently exceeded at most sampling locations 
in the watershed in the 1970s, a Federal Court decision allowed completion of the lake in 1979. 


Following the lake’s supplemental classification as NSW in 1983, total phosphorus (TP) limits of 2.0 
mg/L were required for wastewater dischargers with permitted flows greater than 0.005 MGD.  Such 
facilities in the more problematic Upper New Hope Arm received TP limits of 0.5 mg/L during the 
warmer months of April to October.   
 
Despite these early controls, the Division rated the lake as hypereutrophic, reflecting a superabundance of 
nutrients.  Excess nutrients drive excessive growth of different types of algae.  In the reservoir setting, 
these can be both microscopic algae suspended in the water, giving it a cloudy or discolored appearance, 
and macroscopic algae forming visible mats on the water, both of which detract from its aesthetic appeal.  
Some algal types, blue-greens in particular, release toxins that make them a poor food source for fish, 
may have other health effects on aquatic life, and can irritate the eyes and mucous membranes of people 
who swim in the water.  Excessive algal growths can produce unpleasant odors and can have several other 
impacts.  They exaggerate the daily flux in oxygen levels in the water, causing it to drop dramatically at 
night, which can stress or even kill fish and other aquatic life.  They also raise the water’s pH, making it 
more caustic, further stressing aquatic life and potentially irritating mucous membranes of people who 
contact the water.  Excessive algal growth requires greater treatment at additional cost when present in 
water withdrawn for drinking and other consumptive purposes.  It can impart disagreeable taste and odor 
to the treated drinking water, and can increase the level of undesirable byproducts, called trihalomethanes, 
in the finished water.   
 
Algal blooms, including harmful blooms of blue-green algae, have been documented consistently in both 
the Haw and New Hope arms since the time the reservoir was filled.  Despite the installation of biological 
nutrient removal by Orange Water and Sewer Authority (OWASA)’s Mason Farm wastewater treatment 
plant on Morgan Creek in 1991, water quality problems persisted and elevated nutrients led to periodic 
algal blooms in the early 1990s.  In 1996 and again in 2003, the Town of Cary, which withdraws drinking 
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water from Jordan Lake, received extensive complaints about the water’s taste and odor.  Algal blooms 
continue in the lake to the present.  In August 2006, the Division received a complaint from a recreational 
boater who had accidentally swum in what was later confirmed as a green algae bloom and had 
experienced unpleasant effects.  In March 2006, the Division documented a fish kill in the Upper New 
Hope Arm.  It is likely that the ongoing algal blooms will continue to interfere with recreational uses.   
   
 
Watershed to Jordan Reservoir  
 
Jordan Reservoir’s watershed encompasses 1,686 square miles, just over 1 million acres, including all or 
portions of eight counties and 26 municipalities.  It takes in both the west side of the rapidly growing 
Triangle area, including Chapel Hill and parts of Durham, Cary and Apex, as well as most of the 
Piedmont Triad, another of the fastest growing areas in the state.  While 51% of the watershed is nested 
with smaller Water Supply Watersheds (see Figure 1) that impose development density limits and require 
stormwater controls, these restrictions do not ensure that nutrient loading from new development will be 
stemmed.  In addition, existing developed areas, most of them lacking stormwater treatment, cover 
significant acreage in the watershed.  The Upper New Hope subwatershed is heavily urbanized, while the 
Lower New Hope subwatershed is being rapidly developed at suburban residential densities.  Using 2000 
Census data, we estimated a weighted average growth rate in the watershed of 1.6% per year as shown in 
Table 1 below.     
 


Figure 1:  Jordan Reservoir Watershed 
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Given that a portion of new development occurs on agricultural land, agriculture in the watershed appears 
to be following the statewide trend of decreasing land area.  Most agriculture falls in the Haw 
subwatershed, which comprises 80% of the entire Jordan watershed.  While agriculture is generally 
decreasing, it appears that dry litter poultry operations are increasing in the Haw subwatershed.  Numbers 
for these operations are difficult to obtain for security reasons and because the Division does not issue 
individual permits for them, but they may present additional management issues.  Also, input from the 
agricultural community indicates that horse operations are increasing in Triangle bedroom communities.  
Unlike Neuse and Tar-Pamlico River Basins, traditional agriculture in the watershed is dominated by 
grazing livestock and other pasture operations, estimated as occupying up to 90% of agricultural land. 


 
Table 1:  Population Growth in Jordan Watershed  
 


County


Co. 
Area, 
2000
(mi2)


Fraction of 
County Area in 
Jordan W'shed 


Note 16


Whole-
County 


Population8


2000


Estimated 
2000  


Population in 
Jordan 


Watershed


Whole-
County 


Population8


2020


Avg Ann 
County 
Growth 
Rate


(Pers/yr)


Avg Ann 
County 


Growth Rate
(%)


ALAMANCE 430 95% 130,794 124,254 171,023 2,011 1.54%
CASWELL 425 20% 23,501 4,700 26,652 158 0.67%
CHATHAM 683 45% 49,329 22,198 73,924 1,230 2.49%
DURHAM 290 35% 223,318 78,161 297,461 3,707 1.66%
GUILFORD 649 55% 421,048 231,576 527,134 5,304 1.26%
ORANGE 400 55% 115,533 63,543 149,080 1,677 1.45%
ROCKINGHAM 566 25% 91,928 22,982 96,450 226 0.25%
WAKE 832 8% 627,866 50,229 1,106,218 23,918 3.81%


Totals: 1,683,317 597,645 2,447,942 38,231 2.30%
1.61%Average Annual Jordan Growth Rate, Co Pop-Weighted: 


 
 
Table 2: Municipalities in the Jordan Watershed and Their Populations 
 
 


anagement Mandates 


he Environmental Management Commission is charged, under NC statutes Chapter 143B-282, with 
 to 


Bill 515, the act directed the Commission to establish goals for reducing nutrient inputs to these waters, to 


ALAMANCE 310 DURHAM 204,783 CARRBORO 17,648
BURLINGTON 47,004 CHAPEL HILL 52,011
ELON 7,176 GIBSONVILLE 4,574
GRAHAM 13,776 GREENSBORO 233,190 REIDSVILLE 14,626
GREEN LEVEL 2,331 OAK RIDGE 4,231
HAW RIVER 1,944 PLEASANT GARDEN 4,851 APEX 25,951
MEBANE 7,934 SEDALIA 631 CARY 110,190
OSSIPEE 452 STOKESDALE 3,465 MORRISVILLE 12,126
SWEPSONVILLE 972 SUMMERFIELD 7,227


CASWELL CO. WHITSETT 709
CHATHAM CO.


PITTSBORO 2,376


WAKE CO.


DURHAM CO.ALAMANCE CO.


GUILFORD CO.


ORANGE CO.


ROCKINGHAM CO.


 
 
M
 
T
responsibility for restoring and protecting water quality statewide, and is given authority to adopt rules
that end.  More recently, the sweeping Clean Water Responsibility Act of 1997, S.L. 1997-458, included 
requirements to address water quality problems in Nutrient Sensitive Waters. Often referred to as House 
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ensure that point and nonpoint sources share proportionally in responsibility for reducing inputs, and it se
total nitrogen (TN) and total phosphorus (TP) concentration limits of 5.5 and 2.0 mg/L respectively for 
wastewater facilities discharging greater than 0.5 MGD into NSW waters. It set a 5-year compliance 
window.  The following year, SL 1998-212 amended the Act to allow the Commission to grant a 
compliance extension under certain conditions: dischargers would need to develop a calibrated nutrien
response model for the water body and adhere to its results, optimize the operation of facilities for
nutrient removal, and evaluate discharge alternatives to reduce nutrient loading. 
 
In 1999, Haw River municipalities of Greensboro, Mebane, Reidsville, Graham, 


t 


t 
 


Pittsboro, Burlington, 
nd OWASA formed the Project Partners and sought a compliance extension under the amended Act, 


ntracted 
ed 


pairment determination on the Upper New Hope 
rm precipitated federal requirements to set and enforce nutrient load reduction limits, known as a total 


, 


 


ement Strategy and Total 
aximum Daily Load.  The intent of this strategy is to reduce nutrient inputs to the reservoir to the extent 


 


.  


n 


ncerns over the modeling basis for strategy goals, point source timelines 
nd costs, existing development load reduction requirements and costs, and timeframes prompted an ad 


e 3. 


o Draft fiscal analysis and cost estimates for most rules.   
eloped lands. 


 


a
which the Commission granted in April 1999, in order to obtain a reservoir response model.  The 
amended Act did not set time limits on rule adoption by the Commission.  Dischargers’ optimization 
plans were presented at the July 2000 Water Quality Committee meeting.  The Project Partners co
with Tetra Tech, Inc. to develop a reservoir model, and the Committee approved the resulting combin
hydrodynamic and water quality model in July 2002.   
 
In addition to state legislative requirements, the 2002 im
A
maximum daily load (TMDL).  The Division contracted enhancements to the Project Partners’ nutrient 
response model for purposes of TMDL development.  The Division also began a facilitated stakeholder 
process in 2003 to seek consensus on establishment of lake loading goals, discharger allocation methods
and a conceptual nonpoint source strategy.  Results of numerous runs of the reservoir model fed into the 
deliberations.  After 22 formal meetings, the stakeholders issued a report in February 2005.  The report 
contained a mix of consensus recommendations and majority and minority positions on goals, allocations
and strategy concepts, and it included a conceptual nonpoint source proposal.   
 
In April 2005, the Division followed with the B. Everett Jordan Nutrient Manag
M
needed to meet nutrient-related standards, and to avoid more serious water quality problems that would 
likely be seen otherwise in the future.  This combined TMDL/strategy document included percentage load 
reduction goals and mass load equivalents for the three arms, individual discharger TN and TP mass load
allocations, and a conceptual nonpoint source strategy.  For point sources, the result was slightly more 
stringent TN limits for Haw dischargers than imposed by HB515, about 5.29 mg/L, and for Upper New 
Hope dischargers, the most stringent nitrogen limits in the state to date, equating to about 3.04 mg/L TN
The Division provided a 60-day comment period and held two public meetings on May 5, 2005.  In 
addition to public meeting comments, DWQ received 2,278 written comments on the proposed strategy, 
the vast majority of which were postcards from lake users supporting regulatory actions.  The Divisio
expanded the conceptual strategy into draft rules, and in October 2005 the Committee approved moving 
the rules to public comment.   
 
In January 2006, stakeholder co
a
hoc session of the full Commission to postpone further action in favor of additional stakeholder 
discussions and development of cost estimates.  Over the course of 2006, staff held two all-parties 
stakeholder regroup meetings and a series of subject-specific technical meetings as listed in Tabl
 


trategy refinements resulting from these meetings included the following: S


o A draft list of alternative nutrient-reducing practices for existing dev
o Revisions to most rules. 
o A draft study plan for future remodeling of Jordan reservoir and its watershed.   
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able 3: Jordan Public Meetings During 2006 


# Meetings  


T


2 All Parties Meetings – May 2 and Sept 29  
 Subject Meetings 


4 Existing Development (May – July) 
3 Point Source (Jan - June) 
5 Adaptive Management (June – Dec) 
2 Agriculture (June – July) 
3 DOT buffers (April – Sept) 
4 DOT Stormwater (April – Dec) 
4 Trading Grant – (April – Nov) held by COGs, CH2MHill 


 
  
Nutrient Loading Sources to Jordan Reservoir 
 
The Division contracted with Tetra Tech, Inc. to develop a watershed model that would estimate loading 
from the different land uses to Jordan Reservoir. Figures 2 and 3 below are taken from Tetra Tech’s 
November 2003 final report on the watershed model (see Appendix B, page B-1, Reference 13 for a full 
citation).  The figures illustrate point and nonpoint source nutrient contributions to Jordan Reservoir. 


 
 


Figure 2: Relative Importance of Point and Nonpoint Source Loads Delivered to Jordan Lake 


 
 


Figure 3:  Composition of Nonpoint Source Nutrient Loads to Jordan Reservoir 
 


 
                        Total Nitrogen                                                                          Total Phosphorus 
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Proposed Strategy 
 
The proposed strategy is designed to comprehensive eduction needs to restore each of 
the three arms of J an Res nd major nonpoint nutrient sources.  
They are designed to meet th ction responsibility proportionally 
among all sources tive to like previous nutrient strategies, staff 
is developing a wa hed To ncurrent and coordinated with our 
development of this managem y is also distinctive in its design to utilize the 
water supply water d statu  and improvement of the water supply uses of 
Jordan Reservoir a other d he Jordan watershed.  A third major 
distinction is the segmented e sets of loading 


oals corresponding to the three reservoir arms, as shown in Figure 1.   


he framework of previous nutrient 
trategies and include an overarching goals rule, a point source rule and a suite of nonpoint source rules 


e 


s to 
achieve nutrient loading reductions from existing developed lands, a separate stormwater rule for State 
and Federal entities, and a separate rule outlining a trading framework to maximize options for achieving 
mo  
Division rules for land application of wastes, and the potential for improved onsite wastewater 
management through the Division of Environmental Health.   
 
Nitrogen and Phosphorus Percent Goals:  The strategy is designed around percentage N and P reduction 
goals for each of the three arms of the reservoir.  Modeling staff with the Division established these 
reduction goals after evaluating numerous scenarios using the reservoir model and other supporting 
models.  Staff also considered stakeholder preferences and concerns gathered during the 1 ½-year joint 
goal-setting and strategy conceptual design process.  The reservoir model allowed staff to project the 
magnitude of loading reductions needed to minimize exceedences of the water quality standard for 
chlorophyll a, the primary standard on which reservoir impairment is based.  Separate N and P goals for 
each arm were needed because of the separate, hydrologically distinct behavior exhibited by each arm.  
Resulting 
 
Table 4.  Percentage Reduction Goals from Baseline, Jordan Nutrient Strategy 


Segment of Jordan Reservoir 


ly address loading r
ord ervoir.  The set of rules targets point a


ribute redue statutory mandate to dist
rela  a common starting point of 2001.  Un


(TMDL) coters tal Maximum Daily Load 
ent strategy.  This strateg


she tes to better ensure protection
nd esignated water supplies within t


hydrologic behavior of Jordan Reservoir, necessitating thre
g
 
Departures from Neuse and Tar: The proposed rules follow t
s
addressing agriculture, fertilizer management, stormwater control, and riparian buffer protection.  Major 
changes relative to previous nutrient strategies are based on lessons learned, stakeholder input, and th
nature of this reservoir and its watershed.  Those changes include stormwater requirements for all local 
governments in the watershed, local implementation of buffer rules, a rule requiring local government


re cost-effective reductions.  Outside of these rules, staff is also evaluating possible improvements to


strategy percentage goals are as follows: 


 


Upper New Hope Arm Lower New Hope Arm Haw Arm 


Nitrogen 35% 0% 8% 


Phosphorus 5% 0% 5% 
 


These goals are relative to a baseline period of 1997 rough 2001, which was dictated by the collection 
time span of data used in the reservoir model.  The Division collected water samples to measure N and P 
loading into each arm of the reservoir during the base sical and chemical 
data.  The baseline period becomes important for implementation because all subsequent load-changing 
activities in the watershed need to be quantified either for reduction credit or as additional load to be 
offset in reaching the goals.  This is especially important to local governments where growth occurs 
subsequent to 2001, likely adding to annual wastewat water loading for which the local 


th


line period, along with other phy


er and storm
governments become responsible.   
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For the existing development rule, load reduction goals are actually somewhat greater than the values 
hown in Table 4.  This is due to the inclusion in the rule as part of existing development the ‘transition’ 


.  


ed 


ve to 


1 loading conditions. 


s
years, those years between the baseline and implementation of new development permitting, that is 2002-
2011, along with their associated growth and resulting load increases.  To quantify those load increases 
we first estimated annual population growth rate in the watershed at 1.6%, as shown in Table 1, and 
projected that annual growth rate from the 2000 Census population up through rule implementation years
We then translated population growth to acres of residential and non-residential development, then to 
types of development and associated nutrient export.  After crediting stormwater BMPs that we assum
would be implemented to meet other regulations during the transition years, we added the net resulting 
transition load increases to the baseline load reductions that local governments would need to achie
meet the existing development rule.  Thus, to meet the existing development rule local governments 
would need to achieve the percent reductions shown in Table 5 from 201
 
Table 5.  Percentage Reduction Goals Adjusted to Year 2011, Existing Development Rule 


Segment of Jordan Reservoir  


Upper New Hope Arm Lower New Hope Arm Haw Arm 


Nitrogen 37% 2% 10% 


Phosphorus 5% 0% 5% 
 
 
Nitrogen and Phosphorus Mass Load Goals:  The watershed model described above estimated
generated in runoff from all land uses as well as the fractions o


 loads 
f those loads delivered instream to the 


servoir from each small watershed nested within Jordan watershed.  This estimate of relative 


d 


re
contributions of the various nonpoint source types is illustrated in Figures 2 and 3.  The watershed model 
included baseline estimates of per-acre load generation rates, total annual loads generated by each lan
use, and load reduction needs.  These values are provided in Table 6.   
 
Table 6: Existing Development and Agriculture Acres, Loads, and Load Reduction Needs  


UNH 31,010 4,821


% 
Reduction 
Required


Agriculture


Row Crop Pasture


Existing Development


TotalLocal Gvt. DOT Non-DOT 
State/Fed


 
 


Haw 325,995 10,196 13,687 349,878 784,940 70,702 5%
Total 445,386 13,540 18,638 477,564 824,176 76,120
UNH 4,828 128 201 5,157 1,457 195
LNH 0 0 0 0 0 0
Haw 16,300 510 684 17,494 39,247 3,535
Total 21,128 638 885 22,651 40,704 3,730


Load 
Reduction 
Goals TP 


(lb/yr)


Loads TP 
(lb/yr)


1,451 37,281 4,310 2,827
LNH 8,316 1,489 389 10,194 2,549 1,573


0
0


UNH 594,284 1 9 18,674 35%
LNH 140,257 9 11,415 0%
Haw 9 3 %
Tota 2 3


NH 207,9 5,348 8,640 221 25,868 6,
0 0 0 0


w 176,3 4,879 7,380 188 137,893 26,
al 384,3 10,227 16,019 410 163,761 33,


UNH 96,565 2,555 4,014 103,134 29,147 3,891 5%
LNH 22,826 789 937 24,552 10,089 1,527 0%


TN
TP


Baseline
Loads TN 


(lb/yr)


L
Red
G


Baseline 


Haw 128,811 19,238 6,027 154,076 141,128 64,32
Total 168,137 25,547 7,867 201,552 147,987 68,72


Acres


5,281 24,685 634,250 73,90
4,720 5,754 150,730 48,07


2,204,857 60,984
l 2,939,398 80,985 1


2,246 2,358,087 1,723,661
2,684 3,143,067 1,845,649


34,872 8
64,961


U
LNH


oad 
uction 


99
0


,987
0


536


Ha
Tot


oals TN 
(lb/yr)


89
88


,647
,634


790
326
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We used the Table 6 values in the cost calculations unless more accurate estimates were available.  For 


 


t 


he 
ent.  


ther rules would assist in achieving those goals.  The riparian buffer rules would avert loading increases 
rently 


provided by these landscape features.  We estimate that without the protections provided by the proposed 
buffer rules, develop ent and forest harvestin ental load increases to 
streams in Jordan watershed o n o n Reservoir, 
and on the order of 6% and 26% of the strategy N and P reduction goals, respectively. 
 
We would expect the nutrient managem ule to reinforce sound fertilizer manage  behaviors and 


otentially improve them where applicators are not optimizing nutrient use.  We estimate a potential 
duction of nutrient inputs from existing developed lands and agriculture to streams in the watershed of 


, 


able 7. List of Proposed Rules Comprising the Jordan Nutrient Strategy 


Rule Number 


example, for agriculture we applied the strategy’s percentage reduction goals and established BMP 
reduction efficiencies to the watershed model’s baseline loading values to estimate numbers of BMPs 
needed and associated costs.  As one exception, the watershed model did not distinguish DOT land 
holdings separately from other developed lands.  Thus, we established the DOT values shown in Table 6
using DOT acres and research-based per-acre loading rates provided by DOT.   
 
Together, the rules would provide the most comprehensive effort in the state to date to meet the nutrien
loading needs of a large waterbody through a large-scale strategy.  The agriculture rule would address the 
load reduction goals estimated in Table 6 above for agriculture, the existing development rule and the 
existing development portion of the state and federal rule would address the various load reduction goals 
shown for existing developed lands, and the new development rule and new development portion of t
state and federal rule would address lands that transition from forest and agriculture to developm
O
that would otherwise result from impacts to the natural water quality improvement functions cur


m g activities could yield increm
f greater than one perce t of all annual N and P l ads to Jorda


ent r ment
p
re
14,000 lb N/yr and 3,400 lb P/yr, or 2.5% and 14.5% of the N and P at-lake goals for the entire strategy
respectively.     
 
The set of rules comprising the proposed strategy is listed in Table 7 below.  Following the table are brief 
summaries of each rule along with bullet lists of revisions made to each rule during 2006.   
 


T


15A NCAC 02B Rule Title 


.0262 Watershed Nutrient Reduction Goals 


.0263 Nutrient Management  


.0264 Agriculture  


.0265 Stormwater Management for New Development  


.0266 Stormwater Management for Existing Development  


.0267 Protection of Existing Riparian Buffers 


.0268 Mitigation for Riparian Buffers 


.0269 Options for Offsetting Nutrient Loads 


.0270 Wastewater Discharge Requirements 


.0271 Stormwater Requirements for State and Federal Entities 


.0272 Riparian Buffer Mitigation Fees 


.0311 Cape Fear River Basin (Schedule of Classifications) 


Rule .0262, Watershed Nutrient Reduction Goals   
This rule provides an overarching framework for the entire set of rules.  Specifically it: describes strategy 


bjectives; would reclassify the remainder of Jordan watershed as WS-V; would designate the entire 
atershed as a ‘critical water supply watershed’; defines the three subwatersheds draining to Jordan 


Reservoir; defines the baseline time period and establishes N and P percentage reduction goals and 


o
w
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corresponding lake loading targets, point and nonpoint source, for each arm relative to that baseline 
period; enumerates the set of rules designed to achieve the goals and lists the local governments to w
certain rules would apply; details where these rules supersede the several existing water supply rules; 
provides an adaptive management framework following a period of implementation; acknowledges 
control of atmospheric nitrogen sources as absent from the proposed rules, and reserves interest in such 
rulemaking pending better science.  Each subsequent Rule references parameters


hich 


 set forth in this Rule. 


ed. 


ule .0263, Nutrient Management 


ace from the 
rule, and instead added individuals hired by those persons and who apply fertilizer to a total of at 


 
Rule 026
Establishes co N and P s engaging in agricultural operations 
in the Jordan R ir water  Watershed Oversight Committee would determine 
if the collective N goal for each subwatershed has been achieved.  If not achieved, Local Advisory 
Committees (L ould be asked with defining implementation strategies.  Five years 
after the effec , the Co d individual and 
subwatershed  goals. onal BMP 
implementatio ed to a ffective date.  P accounting would 
be qualitative e.  Pastu  increases in BMP implementation.  The 
Rule also defi P option dually meeting Rule requirements.  
Annual report  be requ
 
Changes to .0
o To addres ncern th ht not be able to meet its N requirements, 


added opt he Wate to the EMC after 
initial evaluation at 2 years.  Also broadened trading rule to allow agriculture’s participation. 


up’s recommendations. 


 
Changes to .0262: 


o Removed nonpoint source loading rate targets (revised and added rule-specific values to new 
development rules, where more appropriate). 


o Removed the Lower New Hope arm exemption from the agriculture rule.  While that arm has 
only “no increase” targets, at minimum accounting would be needed to verify and maintain 
compliance with targets, and depending on changes in activities, implementation may be need


o Added counties as subject to the existing development rule in addition to municipalities to 
achieve targets and accountability within each lake arm and address equity concerns. 


o Restructured introductory paragraph for logical flow and clarity of intent. 
o Clarified how the rules would supersede existing water supply requirements. 


 
 
R
Provides planning and training options for fertilizer applicators.  Applicators and consultants in the 
watershed would either attend nutrient management training offered by the Cooperative Extension 
Service or complete certified nutrient management plans for the lands to which they apply within five 
years.  Homeowners and business owners would not be subject but applicators they hire would be. 


 
Changes to .0263: 


o For efficiency, removed owners and managers of commercial and industrial greensp


least 10 acres per year. 
 


4, Agriculture 
llective  reduction requirements for all person
eservo shed.  After two years, a


ACs) w
tive date


 formed and t
mmission would determine if LACs have achieve


N and P  If not achieved, the Commission would require additi
n design chieve the goals within eight years after e
in natur re accounting would be based on
nes BM s, and establishes parameters for indivi
s would ired. 


264: 
s the co at the Upper New Hope Arm mig
ion for t rshed Oversight Committee to propose an alternative 


o Lowered numeric horse threshold per technical gro
o Modified standard BMP definition to strengthen individual stewardship and facilitate trading. 


 
 


Rule .0265, Stormwater Management for New Development  
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Executive Summary 
 
Would require all local governments in the Jordan watershed to develop and implement programs to 
require stormwater controls on new development activities to meet subwatershed nutrient loading rate 
targets.  Developers would control nutrient export to minimum levels onsite, and could meet remaining
reduction needs through in-lieu fee payment to EEP, or to local governments with a Division-approv
local offset plan.  Control of flows for stream protection would also be required.  Development in existin
water supply watersheds would also be required to comply with density-related treatment thresholds and


 
ed 


g 
 


ensity caps designed to protect local water supplies where they are more stringent.  Within one year of 
ivision would submit a model local program to the Commission for approval.  Within 


ano r
Commis ter the effective date, local programs would be 
implem


 
Change


o tent with 
y language that may 


o Revised offsite loading rate thresholds for consistency with other programs, to provide for 
reasonable onsite measures, and to avoid overtaxing EEP.  Added detail to offsite options. 


nts with the existing development rule - education, mapping, and 


ts that 


 
ule .0266, Stormwater Management for Existing Development 


cal governments to implement loading reduction measures on existing developed 
land o
then sub
date. Pr plementation rate, nature and overall timeframes envisioned.  Programs 


ould be implemented within four years of rule effective date.  Programs for public education and illegal 
ischarge detection and elimination are to be implemented within two and a half years.  Annual reports 


ee 


oped areas 


 


 of activities that could be credited as load-reducing. 
o Added criteria for content of local program submittals at the request of local governments to 


earer understanding of expectations. 


 
Ru


 feet wide adjacent to 
cent to 


waters would be largely undisturbed forest, while the outer 20 feet could be managed vegetation.  
Existing, ongoing activities within these buffers could continue, while a change in land use would invoke 


ed as exempt, allowable, or allowable 
with mitigation, while uses not listed would be prohibited.  It provides for mitigation where no practical 


d
effective date, the D


the  six months, local governments would submit programs for Division review and subsequent 
sion approval.  Within two and a half years af


ented.  Annual reports would be required. 


s to .0265: 
o Added acreage thresholds for new development (Item (3)).   


Revised Goals Rule’s loading rate targets to make them specific to this rule and consis
methods used to date, and moved to this rule.  Added clarifying explanator
allow refinements during implementation. 


o Deleted redundant requireme
illicit discharges removal. 


o For clarity, added specifications to BMP design criteria, including water supply requiremen
remain applicable. 


 


R
Would require all lo


s t ward long-term load reduction targets for those lands.  They would conduct feasibility studies, 
mit program proposals for Division and Commission approval within three years after effective 


ograms would propose im
w
d
are required. 


 
Changes to .0266: 


o Added counties as subject consistent with goals rule change.  
o Dropped requirement to identify one retrofit site per year per 15,000 population during first thr


years due to confusion over intent and concern that rate was too high. 
o Dropped peak flow rate match for BMPs based on concerns over achievability in devel


and non-essential nature of the requirement to this rule. 
o Added explicit statement crediting BMPs implemented post-baseline as reductions and counting


load increases from post-baseline development in reduction needs. 
o Added explanation of types


provide a cl
 


le .0267 & .0268, Protection of and Mitigation for Existing Riparian Buffers 
Would require local governments to protect existing vegetated riparian areas 50
intermittent and perennial streams, lakes, and ponds in the Jordan watershed.  The first 30 feet adja


the protections.  Certain uses of land within the buffer are identifi
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alternatives exist, details variance requirements and forest-harvesting limitations, and would require l
governments to ensure that new developments either avoid or mitigate buffer impacts.  It would require
local governments to make mitigation options available for certain activities based on avoidance and 
minimization criteria.   Three mitigation options would be available: 1) payment to the riparian buffer 
restoration fund administered by EEP, 2) donation of property, or 3) restoration or enhancement of a non-
forested riparian buffer. 
 
Changes to .0267, .0268: 
o Clarified that these requirements supersede existing water supply buffer requirements.   
o Several minor changes from discussions with DOT based on Neuse/Tar experience. 
o Based on Neuse/Tar experience, added allow


ocal 
 


nce for recreational and accessory structures less than 
50 ft2, with those over this threshold requiring mitigation. 


Division as approval agency for activities on state and federal lands. 
 
 
Rule .02
Would p  new development, existing development, State and 
Fed l f 
loading dards 
befo  s
require 
 
Change
 Clarified onsite prerequisites, clarified roles of buyers vs. sellers. 
 Added agriculture as a party that may provide or seek reduction credit. 


 
ischargers equate to 3.71 mg/L TN and 2.0 mg/L TP.  As in the Neuse, includes provisions 


for new and expanding dischargers, an option for group compliance and in-lieu offset fees to EEP for cap 
option for transfer of allocation among individual dischargers.  It would also require 


opti z nst localized water quality 
deg a
 
Cha e


o 


o 
len Raven 


o  
 


d 


ld be 


a
1


o Established the 


69, Options for Offsetting Nutrient Loads 
rovide parties subject to the various rules -


era  stormwater entities, agriculture, and point sources –options for alternative, offsite sources o
 reduction in addition to the EEP option.  It would require each to meet minimum onsite stan


re eeking credit elsewhere.  It sets criteria for those seeking to sell excess reductions, and would 
Division approval. 


s to .0269: 
o
o
 
 
Rule .0270, Wastewater Discharge Requirements 
Would distribute the entire point source annual N and P mass loading goals for each arm in the form of 
annual mass allocations to existing dischargers within each of the three subwatersheds. Discharge 
concentration equivalents at full flow range from 3.04 mg/L TN and 0.23 mg/L TP in the Upper New 
Hope Arm to 5.30 mg/L TN and 0.67 mg/L TP in the Haw River Arm.  By comparison, requirements for
lower Neuse d


exceedence, and an 
mi ation of existing facilities, and would improve protections agai
rad tion. 


ng s to .0270: 
Revised P compliance date forward from 2011 to first year after effective date (2009), revised N 
compliance date back from 2011 to 2016 permit renewal year. 
Corrected Pittsboro’s flow limit from 2.0 to 2.25. 


o Corrected the split among majors and minors for Haw arm N and P allocations (G
textiles was incorrectly included in the minor group). 
Simplified problematic allocation change criteria.


 
Rule .0271, Stormwater Requirements for State and Federal Entities 
Would establish parallel stormwater control requirements for state and federal entities to those impose
on local governments under rules .0265 and .0266.  Requirements address both new and existing 
development and call for education and illicit discharge elimination programs.  Annual reports wou
required.   


 
Changes to .0271: 
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o Loosened project-by-project treatment requirements for new DOT road projects to give these highly 


constrained linear projects the broadest latitude to meet load targets. 
o Clarified that the Division would approve DOT projects. 
o Parallel changes to local government stormwater rules. 
 
 
Rule .0272, Riparian Buffer Mitigation Fees 


 payment rates to the Riparian Buffer Restoration Fund for buffer impacts 
e Jordan 


ultiple basins. 


Cha
41,625/ac) to 


reflect actual costs based on a more extensive cost record from EEP. 


d Rule Compliance Timeframes 


Separate rule setting offset
deemed ‘allowable with mitigation’ under Rule .0267.  This rule would not be exclusive to th
nutrient strategy, and would enable uniform future changes in buffer offset fees across m
 


nges to .0272: 
o Revised offset rate down to $.70/ft2 ($30,492/ac) from Neuse/Tar value of $.96/ ft2 ($


 
 
Rule .0311, Cape Fear River Basin (Schedule of Classifications)  
This rule would formalize reclassification of the non-WSW half of Jordan watershed to WS-V. 
 
 
 
 
Table 8: Anticipate
 


 
 
 


Effective Date


0.0270-


0.02


2008 2013


 Goals


2012 2014 20152009


n Programs


Buffer Mitigation Fees


Universities Implement Load-Reducing Activities toward Exist. Dvlp. Goals


Available all the time, per-acre rate adjusted annually in January


0.0271-


.0268- DWQ Implements Program for State Entities
 Buffer Protection 


/ Mitigation
LGs to Implement Local Buffer Programs


ion


New Development


2016


ductions


Meet N 
Allocations


Maintain N/P 
Allocations


2017 & Beyond2010 2011


0.0262-
Watershed Nutrient 


Reduction Goals


0.0263-


0.0264-


0.0265-


LGs Implement Load-Reducing Activities Toward Long-Term


Implement Local Programs


Implementation, 
Initial Accounting


Complete  Training or Have Certified Plan


0.0266-
Local Governments Implement Illicit Discharge and Educatio


LGs Conduct Feasibility Study EMC 
approvalStormwater, Existing 


Development


Nutrient Mgmt.


Agriculture


Stormwater, New 
Development


0.0267- Riparian


Maintain ReImplementation as Needed Additional Implementation per 
EMC if Needed


0


69- Options (Trading)


Wastewater


Available all the time


Meet P Optimize Nutrient Reduct


0.02


Allocations


DOT Implements Load-Reducing Activities Toward Long Term Goals
NCDOT  DWQ Permits New Development


Universities


Stormwater 
State/ 


Federal
pproval


 DWQ Permits 
 Conduct Feasibility Study EMC a


72-


Assumed = 5-year fiscal reporting period
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Table 9: Rulemaking Schedule 
 


ollows.  


007 March 8 
Mar-May 


EMC approved rules for public comment and hearings 
Review of fiscal analysis by DENR, OSBM 


The current schedule for the Jordan nutrient rulemaking is as f
 
2


 May 2  Present rules, costs to Board of Transportation  
 June 15 Publish Notice of Text of Rules in NC Register 
 Jun 15-Aug 15 Public comment period 


Mid-July Public hearings 
 Aug-Dec Hearing Officers deliberate 
 Nov or Jan Request adoption by EMC 


8 200 Dec-Apr Review by RRC 
 May-Aug Review by General Assembly  
 Jan-May Effective date (< 10 objections) 
 July-Sept Effective date (> 10 objections) 
 
 
T
 


able 10: Sources of Additional Information 


sed rules on the internet at 
ttp://h2o.enr.state.nc.us/nps/JordanNutrientStrategy.htm.  That information currently includes: 
 Draft text of rules (81 pp) 
 This fiscal analysis 
 A summary of the need for and content of the strategy (8 pp) 
 2003-004 Stakeholder Process Summary Report & Recommendations (33 pp) 
 Hearings Announcement 
 Link to Jordan water quality modeling and draft TMDL 


 
 
Previous documents that led to this proposal are available at the following site hosted by Triangle J 
Council of Governments, http://www.tjcog.dst.nc.us/regplan/jorlkstk.shtml#. 


Y
h


ou will find additional information related to the propo


They include the following, 
listed in reverse chronological order: 
 
1 Draft Rules and Report to WQC Jan 2007 
2 DWQ Responses to Public Comments on Draft Strategy Sep 2005 
3 Report to WQC on Public Comments Received on Draft Strategy Jul 2005 
4 TMDL and Conceptual Strategy Apr 2005 
5 Stakeholder Project Final Report Feb 2005 
6 Stakeholder Project Meeting Documents 2003-2004 
7 TMDL Watershed Model Report Nov 2003 
8 Lake Nutrient Response Model Report 2002-2003 
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Costs to Affected Parties 
 
Costs Calculated: Two sets of costs are presented below.  Per rule-making requirements, costs are 
stimated for the first five years after rule effective date.  Where significant costs would occur beyond 


ar lated fu ces (Rule .0270) and 
for existing development s 1).  Also following rule-making 


quirem addresse es where opportunity costs 
ould be nt, we es ced into conserved uses 
gricult 0264); a  rule restrictions (Rule .0267).   


Five-yea e estim ed costs for all rules for the first five years of implementation 
t approx 08 mil w SL 1997-458 established more stringent 
astewat plant rshed that led to the requirements proposed by 


ule year cost to dischargers if they had chosen to adopt those statutory requirements 
irectly would have amoun alternative chosen by dischargers involved 
odeling ir and tion goals, which in fact yielded more stringent 


oint sou ments  net or additional 5-year point source costs, 
ombined  for th ly $68 million.  Five-year costs for individual 
les range from less than $1 million for Stormwater New Development to $57 million for Wastewater.   


 for full compliance with reduction requirements under 
ll rules in this strategy at approximately $905 million.  Again, considering that point sources would have 


the net cost of full 
10 


million.  As detailed in Table 12, seven of the twelve rules would involve costs.  Four of the other five – 
Goals, Offset Options, Buffer Mitigation and Buffer Mitigation Fees - are administrative in nature.  For 
the ershed WS-V– we project no new 
cos
 
Cos ent stormwater rule, the existing 


evelopment portion of the state and federal stormwater rule (timeframes for both to be proposed by 
ffected parties), and the wastewater rule (seven years).  We estimated that existing development 


 incur 


ajority of the state and federal costs, between $58 and $595 
illion, would go to the DOT.   The lower value in this range represents the estimate cost to the DOT 
ng ue is the DOT’s estimate, which assumes a BMP at essentially 
ery e also developed a co rainage 
atm  million. Point sources would 
ur e cost, with gross cost estimated at approxim illion 


cu , local governments would incur the great m roximately 
56  costs beyond mandates in SL 1997-458 would be 
pro


st een in Table 11, we estimate no new costs to the Division as 
e primary implementing agency for these rules.  The agency intends to add the responsibilities 


associated with implementing the rules to the workloads of existing staff.  Clearly this action has impacts 
on Division resources.  One useful indicator of this impact is the number of staff hours these rules would 
require.  The following table provides estimates of total Division staff hours anticipated for the first five 
years of implementation.  Our estimates sum to the equivalent of more than two full-time positions each 
year, with year one requiring over three full-time staff.  


e
five ye s, we calcu ll rule compliance costs.  This is the case for point sour


tormwater requirements (Rules .0266 and .027
re ents, we d direct or accounting costs.  However in two cas
w  significa


ure rule, .
timated those also: lost revenue on croplands pla
nd timber left unharvested to comply with buffer(A


 
r Costs:  W ate total combin


a imately $1 lion.  We note that Session La
w er treatment  requirements in Jordan wate
these r s.  The 5-
d
m


ted to almost $40 million.  The 
 complying with resulting reduc the reservo


p rce require than the original legislation.  The
c  with costs e rest of the rules, is approximate
ru
 
Full-Compliance Costs:  We estimate total costs
a
incurred approximately $195 million in costs to comply directly with SL 1997-458, 
compliance with the entire set of rules by all affected parties is calculated to be approximately $7


other one – Rule .0311 involving reclassification of part of the wat
ts.   


ts beyond five years are associated with the existing developm
d
a
stormwater requirements would impose the greatest costs of all the rules.  Local governments would
$530 million of that total under Rule .0266. State and federal entities would incur between $78 and $616 
million under Rule .0271.  The great m
m
usi  EEP offsets, while the higher val
ev  outfall on all of their existing roads in the watershed.  W -mingled d
tre ent scenario for DOT, which puts their costs at approximately $71
inc  the second largest full-complianc ately $265 m
oc rring over seven years. Of this cost ajority, app
$2  million.  Point source full-compliance net
ap ximately $70 million. 
 


o s to the Division of Water Quality:  As sC
th
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Table 11: Projected Division of Water Quality Staff Hours to Implement Rules, Years 1-5 


otal 
s 


 
Rule Implementing Units Projected #FTE’s Years 1-5 T


Hour
Nutrient 
Management 


NPS 
 


.05 Yrs 1-5 520


Agriculture NPS 
 


.25 Yrs 1-2, .2 Yrs 3-5 2,288


New NPS, Stormwater Permitting .3 Yr 1, .45 Yrs 2-3, .2 Yrs 4-5 3,328
Development  
Stormwater 
Existing Dev. 
Stormwater 


NPS, Stormwater Permitting Staff .5 Yrs 1-3, .65 Yr 4, .2 Yr 5 4,888


Buffer Protection 
and Mitigation 


NPS, Wetlands/Stormwater Branch: 
 Program Development 
 NPS Assistance/Compliance 
 401 Permitting 
 Transportation Permitting 


1.25 Yr 1, .6 Yr 2, .50 Yrs 3-5 
 


6,968


Trading NPS, Point Source Branch .15 Yrs 1-5 1,560
Wastewater Point Source Branch .5 Yr 1, .05 Yrs 2-5 1,456
State/Federal 
Stormwater 


NPS, Wetlands/Stormwater Branch: 
 Stormwater Permitting 
 NPS Assistance/Compliance 
 401 Permitting 
 Transportation Permitting 


.4 Yrs 1-5 4,160


Reclassification Stds & Classifications, Point 
Source 


0 0


Total  3.4 Yr 1, 2.0 Yr 2, 2.3 Yr 3, 2.2 
Yr 4, 2.2 Yr 5 


25,168


 
 
Methods: In estimating costs, staff with the Nonpoint Source Planning Unit obtained input from e
the primary agencies that would be involved in implementation, local governments, university technical 
experts, published and unpublished data sources, and frequently relied on experience gained and tools 
developed in implementing similar rules in the Neuse and Tar-Pamlico River Basins.  We were fortu
to have several tools available that were not so when fiscal estimates were prepared for the previous ru
initiatives.   
 
A primary source of data for this current evaluation was the Jordan watershed model, mentioned under 
‘Sources of Nutrient Loading’ above, which was developed for the Division by TetraTech, Inc. as part o
the Jordan TMDL development process.  The watershed model includes acreages for all land cover types 
and estimates of baseline loading from each land cover type to the reservoir.  This information allo
to assign annual mass load re


ach of 


nate 
le 


f 


wed us 
duction needs in lb/yr to the source types addressed by the various nonpoint 


urce rules.  The watershed model also provided average per-acre loading rates for the various land uses, 


 
ormwater loading estimation tool developed by 


NCSU and pasture load estimation methods and data.  We also used nutrient removal efficiency values 
specific to piedmont North Carolina for agricultural and urban stormwater BMPs that were largely 


so
in lb/ac-yr.  We used these values in the agriculture and stormwater rules in combination with BMP 
efficiencies to estimate load reductions that could be achieved by different types and numbers of 
practices.   
 
This analysis also benefited from the availability of several tools that were developed specifically for 
implementing Neuse and Tar-Pamlico rules or that were prompted by the imposition of those rules.  Two
Tar-Pamlico implementation tools used here include a st
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formalized for implementation of those rules and cost information for both stormwater and agricultural 


MPs in piedmont North Carolina that was largely developed since 1997.  
 
In terms of our geographic approach, to avoid undue calculation complexity we carried out calculations at 
the scale of the entire watershed.  We frequently used data specific to counties, municipalities, land u
t r types, and subwatersheds, developing weighted averages as appropriate.  
 
 
I ual Rule Cos
 
.0263  Nutrient Management  
W al rule base ar
P  Basins.  The rule offers a no-cost option in NM training, and we believe that only those 
w e  ive in
Training would involve no out-of-pocket costs to applicators since local Cooperative Extension Service 
offices would conduct e, would use existing staff resources, would 
obtain grant funding as in Neuse and Tar-Pamlico Basins to cover the minimal costs, attendees would 
travel minimal distance since it would be offered in each county, and we assume they would incur no 
significant travel costs.  Trainees would face lost income for hey take to complete the 
training, and we estim e as $63,000.  W xtension staff ho
i iding ther duties displaced; this
t ly $5,500, which we consider insignificant for fiscal reporting purposes.  If an applicator 
were to choose the cer dy meet its requirements, we assume there would 
still be no net cost.  While there is up-front planning cost, agricultural evaluations show that applicators 
are likely to realize ne erly implementing certified nutrient management 
p
 
 
.0264  Agriculture  


either cropland nor pastureland agriculture is currently subject to water quality regulation in the 
atershed, except to the extent that waste from confined animal operations is applied to crops.  Therefore, 


 


ntion if needed (total 8 years), however we used the shorter-time, higher cost assumption.  


regulations apply in advance of this proposed rule.  Smaller Water Supply Watersheds with 
ssociated local regulations encompass 51% of Jordan watershed, and the post-construction water quality 


s.  


B


se 
ypes, discharge


ndivid t Summaries 


e estimate minim
amlico River


new costs associated with this d on experience in the Neuse and T -


ho already meet th other option, implementing a certified plan, would choose that alternat stead.  


 trainings, they would charge no fe


the one day t
ate the total lost incom e also estimate the E urs 


nvolved in prov
o approximate


the training and convert them to salary reflecting o  totals 


tified plan option and did not alrea


t savings by obtaining and prop
lans. 


N
w
costs of this rule to producers would be largely new.  Both state and federal cost share programs are 
available to crop and pastureland producers.  Thus, we estimated capital costs to farmers for practice 
installation assuming that 75% of that cost would be defrayed by cost share funding.  The costs provided
are those to meet nitrogen reduction goals, since phosphorus requirements are qualitative in nature.  Our 
estimates err on the conservative or higher side in at least two notable respects.  First, we assumed that 
producers would meet the N reduction goal within 5 years - the rule provides an additional 3 years with 


MC interveE
Second, we met the great majority of reduction need by assuming structural BMPs for pasture and 
cropland.  In Neuse and Tar-Pamlico, such practices have contributed about one-fourth of the total 
reduction, with factors involving little or no cost comprising the majority - fertilizer rate reductions, crop 
shifts yielding further N rate reductions, and land loss from agriculture. 
 
 
.0265  Stormwater Management for New Development  
Costs stemming from this rule are relatively minor because in most parts of the watershed, two other 
stormwater 
a
and quantity requirements of NPDES Stormwater Phase II will apply to almost all communities in the 
watershed.  As a result, net additional requirements and associated costs to developers to meet this rule 
are significantly less than they would be otherwise.  They appear primarily on more intensive 
development types such as multifamily residential, commercial and industrial, where the loading rate 
targets of this rule result in treatment needs beyond the single-BMP approach of the other regulation
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Additional treatment needs also result in the Upper New Hope subwatershed for lower intensity 
development than requires treatment under the other regulations, due to the lower loading rate target in 


at subwatershed.  Similarly to developer costs, net additional costs to property owners who inherit 


an they would 
e without the other two regulations.  All counties administer Water Supply watershed programs.  
ighteen of the twenty-six municipalities will be required to administer local Phase II program and all but 


ter Water Supply watershed programs.  Thus we estimated minor 
dditional administrative costs. 


il 2 ½ 


.4 
ur 


 


e calculate these costs conservatively, toward higher cost, from the standpoint of assuming that all 
ductions are achieved using currently recognized, conventional stormwater BMPs.  Significant cost 


vernments may be obtained using alternative nutrient-reducing activities or trading 
ntify a 


t 


eeded 


ble 5 shows the resulting percent 
ading reductions needed from 2011.  The rule recognizes the need to credit practices implemented 


uring this transition period.  Accordingly our calculations included credit for Phase II and WSW BMP 


t 
rgely 


th
operation and maintenance requirements will be proportional to the added costs to developers. 
 
As with developers and property owners, costs to local governments are significantly less th
b
E
two remaining municipalities adminis
a
 
The steps set out for local stormwater program development and approval delay implementation unt
years after rule effective date.  This further reduces costs seen in the first five years. 
 
 
.0266  Stormwater Management for Existing Development  
As described in the results summary above, existing development requirements present the greatest 
overall costs to affected parties of all rules in this strategy.  We estimated annual costs beginning at 
approximately $16.4 million for the entire watershed.  Table 12 presents the 5-year total cost as $16
million because the first year of implementation would be year 5 with no costs projected for the first fo
years.  We estimated full compliance cost at approximately $529 million, also shown in Table 12.  We do
not identify a timeframe for full compliance, as the rule calls on local governments to conduct feasibility 
studies and to propose a pace of implementation and a target compliance timeframe.  Depending on the 
local government and the subwatershed, we would anticipate some compliance timeframe proposals 
ranging well beyond five or ten years of implementation.   
 
W
re
reductions to local go
with other sources.  Division staff worked with stakeholders for several months during 2006 to ide
broad range of creditable alternative nutrient-reducing practices.  These would be activities such as street-
sweeping, conversion of discharging sand filter systems for domestic wastewater to other treatment 
methods, and requiring treatment on redevelopment or overtreatment on new development.  We did no
project the use of such alternatives or trading options in this analysis.  Potentially offsetting this 
conservative assumption, we also did not incorporate a factor for increased unit installation costs for 
retrofits over new development settings.   
 
We based BMP needs on load reduction goals.  As described in text preceding Table 5 above, existing 
development includes lands developed up until the time that new development programs are 
implemented. As a result, the load reduction requirements for this rule include not only reductions n
from baseline as estimated by the modeling, but also reductions to offset loading added between the 
baseline and new development programs, or between 2001 and 2011.  Ta
lo
d
implementation. 
 
 
.0267  Protection of Existing Riparian Buffers 
While the great majority of the watershed is or will be subject to setback requirements under Water 
Supply Watershed (30 or 100 feet) and Phase II (30 feet), the proposed rule would involve more stringen
controls on the first 30 feet adjacent to waters, mandating that vegetation in this zone remain la
undisturbed.  Also, the rule would apply across all land uses, it would apply to intermittent as well as 
perennial streams, it would require establishment of vegetated buffers during a change of land use, and 
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importantly from a cost standpoint it would require maintenance of diffuse flow to protected buff
mitigation for activities deemed necessary.   
 
The parties facing significant costs under the proposed rule would be those whose business invo


ers and 


lves new 
ctivities within the buffer - developers, including state road-building development, and forest harvesting 


d face 


f the estimated $4.2 million annual cost of this rule, mitigation requirements account for approximately 


uired on the impact 
creage.  The zone 1 and zone 2 multipliers yield a weighted average of 2.4.  


pter 


, 
 $70 million.  Of these totals, local 


overnments would incur the vast majority, approximately $256 million gross or $65 million net.  The 


e 


 


ntly 
onal 


its.  


nd 


We felt it was appropriate to provide this fuller information because of the large range of 
otential costs tied to differing DOT compliance scenarios with existing development requirements, and 
ence the greater uncertainty around any single cost representation within that range.  In general, the 


lands results in higher unit costs than conventional 
e 


 
 


existing development reduction requirement.  For this we used the EEP offset formula adopted by the 


a
operations.  Development activities would face costs associated with installing flow diffusion measures 
and mitigating impacts through buffer restoration or equivalent offsetting measures.  Forestry woul
harvesting restrictions, resulting in increased capital costs for selective harvesting and opportunity costs 
for lost timber yield.   
 
O
60% at $2.5 million per year.  Forestry lost timber opportunity cost represents another 25% at $1 million 
per year.  The mitigation cost significantly increased as a result of the multipliers req
a
 
 
.0270  Wastewater Discharge Requirements 
In the interest of fuller information, we provide two sets of costs to dischargers.  The wastewater cha
estimates not only gross or total costs of complying with this rule’s nutrient targets but also net costs 
beyond those originally imposed by the Clean Water Responsibility Act, SL 1997-458.  We do so to 
illustrate the substantial costs that would have resulted by this time from direct compliance with that 1997 
session law.  The net, additional costs imposed by this rule result from pursuing a watershed-specific set 
of requirements that emerged from modeling the reduction needs of Jordan Reservoir.  Estimated gross 
cost to all wastewater dischargers for full compliance over a seven-year period would be $256 million
while net cost for the same full compliance period would be
g
great majority of this local government cost, $247 million gross or $56 million net, would be for the 
planning and installation of nitrogen-related improvements.  This cost is not distributed evenly over th
seven-year compliance period.  The planning portion, amounting to about one-fifth - $49 million gross or 
$11 million net - will likely be incurred in years one and two.  Capital costs for construction of treatment 
plant improvements would comprise the other four-fifths, about $198 million gross or $45 million net, 
and would be incurred in years six and seven.  Operation and maintenance costs for nitrogen control
would be relatively minor, the remaining $9 million of the $265 million.  Operation and maintenance 
costs for phosphorus control would increase somewhat in the first year and then increase significa
several years later, to approximately $12 million per year, as sludge disposal costs increase and additi
systems become necessary to meet the most stringent of the phosphorus lim
 
 
.0271  Stormwater Requirements for State and Federal Entities 
The NC Department of Transportation comprises three-fourths of state and federal lands in the watershed.  
The DOT would bear a much larger percentage of the compliance costs shown in Table 12 for state a
federal entities, roughly 90% of existing development costs and 98% of new development costs.   
 
Table 12 provides cost ranges for state and federal entities instead of the single values used through the 
rest of the table.  
p
h
linear and continuously trafficked nature of DOT 
development for installing stormwater controls on both retrofits and new roads.  The upper end of th
range in Table 12 reflects a scenario of treating every mile of existing roadway in the watershed at a total 
cost of approximately $595 million.  While this scenario would ensure compliance with the existing 
development requirements, Division we believe it is avoidable.  The lower end of the range involves a
cost to DOT of $58 million based on a scenario of paying an offset fee to the NC EEP to meet the entire
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EMC effective March 2006, which involved a $57/lb N and $450/lb P cost-effectiveness value and 
included multipliers for BMP lifespan and administrative cost and a land cost factor.  This approach was 
onservative, or higher cost, insofar as the cost-effectiveness rate adopted by the EMC has been 


 


.  We believe that actual implementation could involve some combination of the 
st two scenarios, but we believe it would be too speculative to estimate the resulting cost at this point. 


c
temporarily reset by the General Assembly to $11/lb N and $110/lb P pending further study.  We also 
developed a third scenario that yielded an intermediate existing development cost to DOT totaling 
approximately $71 million.  This scenario would involve DOT retrofit BMPs treating co-mingled runoff
from DOT rights-of-way and surrounding areas, making more cost-effective use of installed practices.  
The technical details of this scenario will receive fuller evaluation by all parties, which may result in a 
somewhat higher value
la
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Total Capital
(Incl'g Land)


Operation / 
Maint.


Planning Regul'y 
Transax'n


Other Total R
Dev


t/ 
e


2009 $0 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0 $0
2011 $31,500 $0 $0 $0 $0 $31,500
2012 $31,500 $0 $0 $0 $0 $31,500
2013 $0 $0 $0 $0 $0 $0


5-Yr Total: $63,000 $0 $0 $0 $0 $63,000


2009  $         298,000  $         190,000 $          57,100 $0 $0  $             50,500 
2010  $         406,000  $         190,000 $        114,000 $0 $0  $           101,000 
2011  $         513,000  $         190,000 $        171,000 $0 $0  $           151,000 
2012  $         621,000  $         190,000 $        229,000 $0 $0  $           202,000 
2013  $         728,000  $         190,000 $        286,000 $0 $0  $           252,000 


5-Yr Total: 2,570,000$       952,000$         857,000$        $0 $0 757,000$           


2009 $0 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0 $0
2011 $203,000 $167,000 $19,800 $16,300 $0 $0
2012 $431,000 $338,000 $60,000 $33,200 $0 $0
2013 $479,000 $344,000 $100,800 $33,700 $0 $0


5-Yr Total: $1,113,000 $849,000 $181,000 $83,200 $0 $0


5-Yr Total: $16,400,000 $14,500,000 $108,000 $1,720,000 $54,300 (23,200)$           
Full Cost $528,000,000 $436,000,000 $50,000,000 $51,500,000 $1,629,000 (10,800,000)$     


2009 $776,000 $727,000 $3,910 $45,500 $0 $0 $48,000 $    
2010 $4,170,000 $3,030,000 $34,000 $108,000 $0 $1,000,000 $375,000 $    
2011 $4,200,000 $3,030,000 $64,100 $108,000 $0 $1,000,000 $375,000 $    
2012 $4,230,000 $3,030,000 $94,200 $108,000 $0 $1,000,000 $375,000 $    
2013 $4,260,000 $3,030,000 $124,000 $108,000 $0 $1,000,000 $375,000 $    


5-Yr Total: $17,600,000 $12,850,000 $320,000 $478,000 $0 $4,000,000 $1,550,000


.0266


Regulated Party: Property Owners - 'Other'=opportunity cost of unharvested timber. Implementing Agenc
Capital costs include mitigation (developers and DOT).


Stormwater, 
Existing Dev.


costs, stormwater & b


Regulated Party: Local Gov'ts - BMP planning, implem, and o&m. Implementing Agenc
Implementation begins yr. 5, thus these costs are both 1-yr and 5-yr total.


Regulated Party: Local Governments - $0 (negligible o&m public land) Implementing Agenc


.0265


developm't. Other cos m.


Regulated Parties: Developers (Capital, Regulatory, Planning) & Property Owners (O&M) Implementing Agenc


Regulated Party: Local Governments- $0 (negligible regul'y transx'n). Implementing Agenc


crop acres to conserved cover. Cap costs shown assume full cost-share (full cap cost = x4).


Stormwater, 
New Dev.


.0267 Riparian Buffer 
Protection


Regulated Parties


.0264 Agriculture


Regulated Party:  Agricultural Community.  'Other' = opportunity cost of converting Implementing Agenc


.0263 Nutrient 
Management


Regulated Party: Fertilizer Applicators. "Other" = Applicator's lost wages to attend NM Implementing Agenc
Training


egul'y 
elopm't


Monitor'g/ 
Recordkpg


Permit-
ting


Inspec
Enforc


48,000
-      
-      
-      
-      


$48,000


y: Local Governments - net


$375,000
$1,500,000


uffer permitting & compliance.


y: DWQ - $0 new costs


y: DWQ - $0 new costs


$0
$375,000


ts incorporated under buffer rule imple


y: DWQ - $0 new costs


y: Local Gov'ts - $48,000, 2010, rule


$375,000
$375,000


Implementing Agencies


y:  DWQ - $0 new costs


y:  DWQ - $0 new costs
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Table 12: Estimates of Costs to Affected Parties, Jordan Nutrient Strategy 
 


 
 
 
 
(continued on next page) 
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Table 12 (continued): Estimates of Costs to Affected Parties, Jordan Nutrient Strategy  


 


2009 $25,800,000 $0 $1,260,000 $24,500,000 $0 $0
2010 $25,800,000 $0 $1,260,000 $24,500,000 $0 $0
2011 $1,260,000 $0 $1,260,000 $0 $0 $0
2012 $1,260,000 $0 $1,260,000 $0 $0 $0
2013 $1,260,000 $0 $1,260,000 $0 $0 $0


5-Yr Total $55,400,000 $0 $6,300,000 $49,000,000 $0 $0
7-Yr Total $256,000,000 $198,000,000 $8,790,000 $49,000,000 $0 $0


2009 $868,000 $0 $58,000 $810,000 $0 $0
2010 $868,000 $0 $58,000 $810,000 $0 $0
2011 $58,000 $0 $58,000 $0 $0 $0
2012 $58,000 $0 $58,000 $0 $0 $0
2013 $58,000 $0 $58,000 $0 $0 $0


5-Yr Total $1,910,000 $0 $290,000 $1,620,000 $0 $0
7-Yr Total $8,586,000 $6,560,000 $406,000 $1,620,000 $0 $0


2009 $16,000 $13,000 $2,000 $1,000 $0 $0
2010 $16,000 $13,000 $2,000 $1,000 $0 $0
2011 $1.9m - $17m $1.9m - $13m $2.3k - $215k $1.2k - $3.3m $0 $0
2012 $1.9m - $17m $1.9m - $13m $2.3k - $428k $1.2k - $3.3m $0 $0
2013 $2.6m - $18m $2.5m - $14m $8.1k - $647k $68k - $3.4m $0 $0


5-Yr Total $6.5m - $52m $6.4m -$40m $17k -$1.3m $73k - $10m $2.2k $0
Exist'g Dev. 


Full Cost $78m - $616m $75m - $413m $2.0m-$100m $2.0m - $102m $4.3k $0


.0268 Mitigation for Riparian Buffers - We report mitigation costs under the buffer protection rule since it sets the requirement to mitigate.
Goals (.0262), Offset Options (.0269), Buffer Mitigation Fee (.0272): These rules do not impose new requirements, and thus have no costs.
.0311 Cape Fear River Basin (Reclassification) - no new costs to dischargers to meet water quality standards.


Regulated Party: Private (Domestic & Indust).  Annual O&M starting Yr.8 = $552k.  Net costs post-
HB515: 5-Yr Total =$1.2m, 7-Yr Total=$4.9m.


Regulated Party: State Entities - DOT and Universities.  Includes new dev (Univ's begin Yr 1, DOT 
begins Yr 2.5) and existing dev (begins Yr 3 for DOT, Yr 5 for Univ's) costs.


Implementing Agency: DWQ - $0 new costs


Regulated Party: Local Governments.  Annual O&M starting Yr. 8 = $12.1 m.                     Net costs 
post-HB515: 5-Yr Total = $17.4 m, 7-Yr Total = $65 m.


Implementing Agency: DWQ - $0 new costs


.0270 Wastewater 
Dischargers


.0271 State & Fed 
Stormwater
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Benefits of the Proposed Strategy 
 
The rulemaking process requires that agencies provide a description of the purpose and benefits of a 
proposed rule.  The Division believes it is essential to recognize the benefits that regulations will provide.  
At the same time, many benefits are not readily quantifiable and many are ‘non-market’ in nature, making 
ascription of monetary values to them even more challenging.  Also, some benefits result directly from 
meeting water quality improvement goals while others are more secondary, potentially resulting from 
actions taken to meet those goals, or propagating further downstream, or as secondary benefits appearing 
as consequences of primary benefits.  Altogether, benefit estimation is much more involved than direct 
cost estimation and requires commensurate expertise.  Additional resources generally have not been 
acquired to allow such evaluations, as is the case with this set of rules.  In the place of a full quantification 
of benefits, we offer the following description of larger benefits of this rulemaking, providing statistics 
where available.  Also, in each chapter we provide a description of the nature of the source type and how 
the rule would contribute to the overall nutrient goals. 
 
Benefits 
We group potential benefits of the proposed strategy into primary benefits to the reservoir and its uses 
derived directly from reducing nutrient inputs to the reservoir, and secondary benefits on a larger 
geographic scale from actions taken to meet the nutrient goals.  Primary benefits to the reservoir and its 
users could be derived as the converse of the list of problems described in the first section of the 
Executive Summary.  These would include: 


 Reduced frequency, severity, and duration of harmful and other algal blooms, improving the 
aquatic environment with more stable, healthier oxygen and pH levels, reductions in detrimental 
or toxic chemicals, and improved visibility, making for a healthier environment for fish and the 
rest of the aquatic food web.   


o More numerous, healthier fish and other aquatic wildlife stocks. 
o Resulting benefits to wildlife that take fish or otherwise draw sustenance from these 


waters. 
o Correlated improvements to surrounding ecological communities. 
o Increased frequency and quality of recreational and sustenance fishing by humans. 


 Improved conditions for primary contact recreation – swimming, bathing, boating, skiing.   
o Reduced incidence of human health problems via exposure to algal blooms. 
o An improved quality of recreational experience.   
o A correlated increase in related recreation such as camping, hiking, and wildlife viewing.   
o An overall increase in lake user-days with correlated spending benefits to the local 


economy. 
 Improved quality of potable water. 


o Reduced costs to treat water: 
 The Town of Cary uses extra carbon and ozone during the months of March-May 


to treat water from the Jordan Reservoir for taste and odor problems caused by 
excess algae.  Based on data provided by the town, extra chemical costs for 
treatment amount to approximately $8,450 per month, about $282 per day.  Since 
the plant treats approximately 16 MGD, the additional cost is about  $17.60 per 
MG.  In addition to extra chemical costs, plant filters must be backwashed more 
frequently because of clogging due to algae.  Energy costs increase about $320 
per month, or about $11 per day.  This equates to an additional cost of $.70 per 
MG.  Total cost per MG for extra chemicals and energy amounts to 
approximately $18.50 per MG.   


 Applying the above cost rate to existing water allocations for all communities, 
listed in Table 14 below, would amount to approximately $92,000 to treat excess 
algae March-May each year.  


o Reduced aesthetic concerns with the finished product such as taste and odor complaints.  
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o Reduced local government staff time responding to complaints.   
o Marginally improved health conditions for the user population. 


rty 


 to 


 benefits would include the following: 


provements to streams: 
s. 


er 


ream channels by erosive flows, reducing property loss 
 reducing property protection measure costs, and reducing 


 llutant delivery to smaller reservoirs within Jordan watershed and 
to J


, 
ntrol, and associated recreational benefits. 


ve for Jordan 


d 
app


 Red  Reservoir within the Cape Fear River 
Bas


 Red rom 
the Cape Fear River downstream of Jordan Reservoir. 


 
 
Beneficiar
 
The above set of potenti s of 
the public who directly 
anywhere within the wa
include: 
 


 Primary contact
(camping, hiking, wildlife viewing, running, biking) users of Jordan Reservoir, of riparian 
corridors, green  Jordan watershed, and of the Cape Fear River 
and estuary n 
Reservoir for a 
from the North Carolina Division of Parks and Recreation and the US Army Corp of Engineers. 


 


 Greater desire to locate housing and businesses near the lake, leading to increased local prope
values and a more productive economy. 


 Reduced nutrient export downstream of Jordan Reservoir within the Cape Fear River Basin, 
freeing assimilation capacity for the rest of the basin.  Given the eutrophication-related water 
quality problems now recognized in the lower basin, this strategy would carry the same set of 
benefits listed here to the rest of the basin, including the Cape Fear estuary. 


 
We identify secondary benefits as those on a larger geographic scale and resulting from actions taken
reduce nutrient inputs to the reservoir.  Secondary benefits would include reductions of sediment and 
other pollutant inputs as well as water quantity improvements - reduced storm flows and increased base 
flows to streams - resulting from practices implemented by agriculture, development, and wastewater 
dischargers to reduce nutrient export.  These secondary
 


 Im
o Improved aquatic habitat, aquatic biota, and wildlife that draws sustenance from stream
o Reduced impacts to ecological communities surrounding streams. 
o Reduced impacts to wetlands and riparian buffers, protecting their water quality and oth


services. 
o Reduced destabilization of st


through streambank erosion,
future stream restoration needs. 


o Improved quality of passive human recreation in greenways and conserved riparian 
buffers throughout the watershed - walking, hiking, running, biking, wildlife viewing. 


Reduced sediment and other po
ordan Reservoir. 
o Longer reservoir lifespan for sediment collection, low flow augmentation downstream


flood co
o A set of benefits for all nested reservoirs similar to those listed abo


Reservoir. 
 Reduced irrigation water needs in LID developments, and where wastewater is reused or lan


lied to meet loading reduction requirements. 
uced delivery of other pollutants downstream of Jordan
in, providing a similar set of benefits to those listed above.   
uced costs to industries that withdraw water from streams within Jordan watershed and f


ies 


al benefits implies a list of beneficiaries that would include not only member
utilize or enjoy the benefits of Jordan Reservoir, but also businesses and public 
tershed and downstream within the Cape Fear River Basin.  Beneficiaries may 


 recreational users, recreational and subsistence anglers, and related recreational 


ways and nested reservoirs within
 downstream. Table 13 below shows the approximate number of visitors to the Jorda


variety of recreational activities.  The numbers were compiled using data provided 
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Table 13: Annual Visitation to Jordan Reservoir 


325,000 - 328,000


Approx. #     
Visitors/Yr


Total * 1.14 - 1.45 million
Boaters 356,000 - 471,000
Skiers 62,000 - 71,000
Fishermen 281,000 - 318,000
Swimmers 256,000 - 315,000
Campers 50,000 - 118,000 
Picnickers 91,000 - 97,0000
Hunters 12,000 - 15,000
Others 177,000 - 183,000
Sightseers
 * Visitors often participate in several activities during one visit. 


 and other aquatic wildlife stocks in and surrounding ecological communities on Jordan 
ervoir, in and on streams within the Jordan watershed, in and on nested reservoirs within 
an watershed, and in and on the Cape Fear River downstream.  


usinesses that support recreational users.  b


t Future 


al governments, their citizens and industries that withdraw water from Jordan Reservoir, 
ted Water Supply Reservoirs within Jordan watershed, and from the Cape Fear River 


downstream.  Table 14 below summarizes information obtained from the Division of Water 
Resources describing entities that rely on Jordan Reservoir as a source of water supply, their 
allo ocati ns and the populations served.  Total population served by Jordan Reservoir is 


roximately 460,000.      


Table 14: Jordan Reservoir Water Supply Allocations  
 


Approx. 
Residential Curren


Pop. Fully or 
Partially 


Allocations Allocations 


 


Property owners and the general local economy around Jordan Reservoir, nested reservoirs and 
buffered streams within Jordan watershed, and the Cape Fear River downstream. 


Wake County - RTP South N/A 3.5 3.5
Totals: 458,500 55 63


Served
(MGD) (MGD)


Cary 110,000
pex 26,000


Chatham County (North) 7,500 6 6


Orange/Alamance Water 9,000 0 1
Orange Water & Sewer Authority 74,000 0 5


A


City of Durham 205,000 10 10
Town of Holly Springs 15,000 0 2
Town of Morrisville 12,000 3.5 3.5


32 32
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Fiscal Note Format 
 
The format of the fiscal note is based on software created through a cooperative agreement between the 
University of North Carolina, Chapel Hill and DENR.  This software provides a series of questions about 
the proposed rule organized into six steps as follows: 


Step 1:   Description of the Proposed Rule 
Step 2:   Screening Analysis:  Exemptions, Prima Facie Determinations and Emergency Rules 
Step 3:   Defining the Problem and the Regulation 
Step 4:   Identify Impacts 
 4-A. Regulated Parties 
 4-B. Implementing Agency 
 4-C. Public Beneficiary 
Step 5: Threshold Decision After Preliminary Rule Evaluation    
Step 6:    Analysis for Major Rules 
 
 
Step 1: 
iden


Step 2: d Emergency Rules includes 
a nu not it is necessary to perform a fiscal analysis.  
For


 
Table 1
 


  Description of the Proposed Rule contains basic information about the proposed rule and 
tifies the analyst. 


 Screening Analysis:  Exemptions, Prima Facie Determinations, an
mber of questions that aid in determining whether or 


 each of the proposed rules, the answers are provided in Table 15. 


5:  Screening Analysis 


Circumstances Yes or No 
2.1  Federal Rule Certification Required.  Does the proposed rule require a 


deral certification statement under NCGS 150B-21(f1)?  
 


No. fe
2.2  “Su mption  
Does this rule meet the criterion of Federal Exemption found in NCGS 150B-
21.4(b1)?  [If the answer is yes and there is no impact on local government 
funds, you may prepare a Special Circumstance Report.] 


 
 
 


No. 


bstantial Economic Impact” Analysis.  Federal Rule Exe


2.3  Temporary Rules.  Does this rule meet the criteria listed in NCGS 
150B-21 relating to Temporary Rules?  [If the answer is yes, you may prepare 
a Special Circumstance Report.] 


 
 


No. 
2.4  Technical Corrections.  Does this rule meet the criteria for a Technical 
Correction laid out in NCGS 150B-21.5?  [If the answer is yes, you may 
prepare a Special Circumstance Report.] 


 
 


No. 
2.5  Repeal of Regulatory “Deadwood”.  The Help file lists a series of 
situations which may render a rule obsolete; does this rule meet any of those 
criteria?   [If the answer is yes, you may prepare a Special Circumstance 
Report.] 


 
 
 


No. 
2.6  Service/Financial Program.  Where Proposed Rule’s Impact on State 
Funds under $5 Million 


 
No. 


 
Step 3:  Defining the Problem and the Regulation contains a more detailed description of the proposed 


le and describes how it would change the behavior of the regulated community if it were implemented. 


Ste
these pr ts.  For each 


art, the underlying assumptions (if applicable) and the sources of information are given. 


ru


p 4:  Identifying Impacts describes the current practices of the regulated community(ies), and how 
actices are contributing to environmental problems.  The section contains three par


p
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Step 5:  Threshold Decision After Preliminary Rule Evaluation includes a table that indicates if the 


imated annual economic impact of $5 million or more. 


 


analysis is that it is not appropriate to compare the costs of 
valid 


erently by different regulated parties.  For example, the costs to 
ughout a large customer base while farmers would have 


ses, but may be able to defray some of their costs through funding 
ou


non-quantifiable costs and /or savings associated with particular 
rules, including the Basinwide Stormwater Rule. 


 Many assumptions were made for each one of the rules in order to predict the behavior of the 
 since 


ts different parties and regulates different issues. 


ework for the other rules.  
 


-A.  Regulated Parties 
th Ca t 
munity m clude 


 Businesses ific 
s, and Gene c 
ls). 


proposed rule shows an est


Step 6:  Analysis for Major Rules includes questions and tables that provide further descriptions of how
costs were calculated for rules that show an estimated economic impact of $5 million or more. 


General: 


One of the most important points of this fiscal 
the different rules to each other.  Some of the reasons why comparisons between rule costs are not 
are: 


 The costs would be borne diff
treatment plants may be spread thro
individual costs to their busines
s rces such as the NC Agricultural Cost Share Funding. 


 There may be some additional 


regulated parties.  The assumptions required to estimate the costs could not be standardized
each rule affec


 A summary of the costs to the regulated parties for each of the proposed rules follows.  Please 
note that two of the rules, .0262 and .0269, do not have any costs associated with them because 
they do not regulate behavior, they only lay the necessary fram


4
Description of the 
Regulated 


The regulated community is defined as the group of Nor
must comply with the proposed rule.  The regulated com


Community one or more of the following:  Specific Industries and
Geographic Areas, Local or State Governments, Citizen
Activities (e.g., Use of solvents, tank storage of chemica


rolinia s than
ay in


, S ecp
ri


Fixed Capital This is the estimated cost associate
Investment to comply with the proposed rule.  Some examples


investments associated with the Jordan Reservoir watersh
include:  w


d with a capital investment that is made 
 of fixed capital 


ed NSW R les 
astewater treatment plant modifications, stormwater be


nd the instal tion of 


u
st 


management practices (such as wet detention ponds), a
water control structures.  


la


Operation and Operating and main
Maintenance Cost equipment that the regulated entity must obtain to 


rule.  Some examples of operation and maintenance cos
Jordan Reservoir watershed NSW Rules include:  m


tenance costs include recurring costs, such as  and 
comply with the proposed 


ts associate with the 
aintenance of additional 


basins at treatment plants, mowing and repair of best management practices, 


 labor


d 


and updating nutrient management plans. 


Planning Costs The expense of creating plans/designs for the regulated party to comply with 


appropriate compensation rate. 


the proposed rule.  To determine an estimated planning cost, local 
government staff time and/or consultant time was multiplied by an 


Regulatory 
Transaction Costs 


The estimated expense to the regulated community associated with its new 
interactions with the implementing agency as a result of the proposed rule.  
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There are five possible types of regulatory transaction costs (only the 
applicable ones were mentioned for each rule).  Note that the staff time may 
apply to many different groups, including local government, industry, 


 Inspections 
Monitoring 


 Permit Applications 
 Permit Modification  


business, or consultant staff.  The compensation rate used should be adjusted 
accordingly. 


 


 Periodic Reporting 


Opportu


esources, such as fisheries. 


nity Costs Opportunity costs associated with the proposed rule are estimated losses in 
revenue to the regulated party due to one of the following effects of the 
proposed rule: 


 Delays associated with the permitting process. 
 Restrictions to public r
 Lowered market value of property due to land use restrictions. 


osts These are additional estimated costs that do not faOther C ll under the previous cost 
categories.  An example of an “other cost” could be indirect benefits to a 
regulated party as a result of the implementation of the proposed rule (such 
as increased barriers for competitors to enter into a market). 


4-B.  Implementing Agency Costs/Savings 
ing the Jordan Reservoir watershed NSW Rules represent opportunity 


imp ntation, 
int f.  


ms woul


Description of the 
Implementing 


 
 is currently 


The costs to DWQ in implement
costs for DENR to 
but tasks would be 
Buffer progra


lement the rule component.  No new funds are being requested for impleme
egrated into existing job description and folded into workloads of existing staf
d be implemented at the local level. 


This part describes the branch, section, and unit of DENR that would be
responsible for implementing the proposed rule.  If this group


Agency administering any similar programs, they would be described. 


Regulatory 
Development Costs 


 This part describes the tasks and estimated opportunity costs for DENR to
develop and propose this rule as well as make future modifications. 


Costs 


This describes the tasks and estimated opportunity costs for DENR to ensure
compliance with the propo
compliance. 


Permitting Costs This part states the number and type of permits that would have to be 
processed each year by DENR staff and an estimate of potential opportunity 
costs to the agency. 


This part describes the tasks and estimated opportunity costs for inspecting 
the regulated party and an inspection sched


Other Costs If these are additional tasks and opportunity costs that do not fall under the 
previous categories, they can be covered in this section. 


 


Monitoring and 
Recordkeeping 


 
sed rule and to maintain the required records of 


Inspection and 
Enforcement Costs ule if applicable. 
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Chapter 1: Watershed Nutrient Reduction Goals 


Step 1:  Basic Information 


1.1  Rule Reference No.     .0262 


1.2  Analyst Rich Gannon, Environmental Supervisor 


1.3  Office (Your Organizational Location) Division of Water Quality 
Planning Section 
1617 Mail Service Center 
Raleigh, NC  27699-1617 


1.4  Your Phone (919) 733-5083 ext. 356 


1.5  Comments on Agency Contact None 


1.6  Title of the Proposed Rule Jordan Water Supply Nutrient Strategy:  
Watershed Nutrient Reduction Goals  


1.7  Citation 15A NCAC 2B .0262 


1.8  Brief Description of the Proposed Rule  Identifies the three arms of the lake, 
 Establishes nutrient reduction goals, 
 Identifies new and existing water supplies, 
 Provides the opportunity for adaptive 


management, and 
 Serves as reference point for the remaining 


nine rules in the strategy.  


1.9  Rule Category Regulation 
 
Step 2:  Screening Analysis 
See Table 10 of the Executive Summary. 
 
Step 3:  Define the Problem and the Regulation 
3.1 Why is the Regulatory Proposal Needed? 


The Executive Summary describes the need for the entire set of rules that comprise the nutrient 
strategy.  The proposed strategy calls for the equitable distribution of reduction responsibilities 
across all sources, both point and nonpoint. 


This rule provides the overarching framework that is common to the entire set of rules comprising 
the Jordan Reservoir nutrient strategy.  It establishes geographic boundaries, defines three 
subwatersheds,  sets numerical nutrient baseline and reduction goals for each subwatershed, 
defines relationships to existing similar requirements, lists the set of rules comprising the 
strategy, and declares an intent to use adaptive management. 


3.2 How does the Proposed Rule Change Behavior? 


This rule does not change any behavior since no specific actions are mandated.  This rule simply 
establishes a framework of understanding for the set of rules that follows. 


1 
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3 


for the lands to which they apply within five years of rule effective date.   


Chapter 2: Nutrient Management 


Step 1:  Basic Information 


1.1  Rule Reference No.     .0263 


1.2 Analyst Rich Gannon, Environmental Supervisor 


1.3  Office  Division of Water Quality 
Planning Section 
1617 Mail Service Center 
Raleigh, NC  27699-1617 


1.4  Your Phone (919) 733-5083 ext. 356 


1.5  Comments on Agency Contact None 


1.6  Title of the Proposed Rule Jordan Water Supply Nutrient Strategy: Nutrient 
Management 


1.7  Citation 15A NCAC 2B .0263 


1.8  Brief Description of the Proposed Rule Rule requires fertilizer applicators to either take one-
time nutrient management training offered by 
Cooperative Extension Service or to obtain and 
properly implement a nutrient management plan 
approved by a certified technical specialist for all 
lands to which they apply fertilizer.  


1.9  Rule Category Regulation 
 
Step 2:  Screening Analysis 
See Table 10 of the Executive Summary 
 
Step 3:  Define the Problem and the Regulation 
3.1 Why is the Regulatory Proposal Needed? 


The Executive Summary describes the need for the entire set of rules that comprise the nutrient 
strategy.  The proposed strategy calls for the equitable distribution of reduction responsibilities 
across all sources, both point and nonpoint. 


Nonpoint sources in the watershed make up approximately one-half to two-thirds of nitrogen 
inputs to Jordan Reservoir, and more than four-fifths of phosphorus inputs.  People applying 
fertilizer is a primary means by which nutrients are added to the watershed.  We believe 
opportunity exists for significant improvements to fertilizer management that would yield 
reductions in nutrient losses to surface waters.  The proposed rule would improve application 
practices, decrease wasteful loss, and increase beneficial capture and use by crops and other 
vegetation. 


3.2 How does the Proposed Rule Change Behavior? 


This rule would require fertilizer applicators in the Jordan watershed to either attend nutrient 
management training or complete and properly implement certified nutrient management plans 







Chapter 2: Nutrient Management 


The training option unts to a one-time action by affected p
subsequent continuing education.  The certified plan option in


 amo arties; there is no requirement for 
volves not only a one-time action of 


obtaining the plan if not already done, and in addition properly implementing the plan if not 
already being done.  Thus, the certified plan option may result in long-term behavior change of 


e hope that the training option will also result in such a 
behavior change where appropriate, but none is mandated under this option).  In terms of 


ording to the NC Coo  et al, 2003) and 
others, improved nutrient management can be expected to yield cost savings to applicators as 


sed to additional costs.  Properly imp e following: 


Nutrient application based on the 
 Optimal timing and application m
 Applicators would calibrate and p


utrient quantities determined by s (RYEs). 
 Soil testing at least every two years. 


Hardy, D.H., D.L. Osmond, and A. Wossink, 2003.  SoilFacts: An Overview of Nutrient 
anagement with Economic Considerations.  Publication Number AG-565-01.  North 


Carolina Cooperative Extension Service, January 2003.  Available at 
tions


 


Step 4:  Identify Impact 


4-A.  Regulated Parties 


P.0  Party Description 


improved fertilizer management (w


associated costs, acc perative Extension Service (Hardy


oppo lemented nutrient management involves th


 priority nutrient concept. 
ethods. 
roperly operate equipment. 


 N  realistic yield expectation


 
References:  


M


http://www.soil.ncsu.edu/publica /Soilfacts/AG-565-01/SFnutmgt12-21-02.pdf. 


R


Name of Party Nutrient Applicators 
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Descrip


ential, 
 


licators to their lands comply 
se parties and do not discuss 


s, golf courses, 
l lands, and fertilized commercial, industrial, and 


residential lands.  We simplify the range of applicators to the following four 
categories for this analysis:  


s; 


tion This rule applies primarily to the people who actually apply nutrients to the land, 
their direct supervisors, and consultants who provide nutrient management advice.  
These are the parties on whom our fiscal estimates are based.   
 
The exception to the above description is that the rule does not apply to resid
commercial, or industrial landowners who apply nutrients to their own property.
 
Owners and managers of lands where fertilizer is applied are also subject to the rule 
but can meet requirements simply by ensuring that app
with one of the two options.  We assume no cost to the
them further here. 
 
Land uses named in the rule are commercial cropland, greenhouse
fertilized public and institutiona


 waste applicators for confined animal operations, or CAFO’
 cropland agriculture; 
 pastureland agriculture; and 
 turf, landscape, and nursery. 


General Baseline CAFO’s:  All wa
discharge permit


ste applicators for CAFO’s of sufficient size to require non-
s from the Division would be in compliance with the rule by virtue 


of having a certified nutrient management plan.  We estimate this to be virtually all 
imal operators with the exception of dry litter poultry applicators, who 
 certified plans and so would not comply automatically. 


Cropland and Pastureland Ag: These farmers face no regulatory requirements for 
planning.  However, any who have obtained a voluntary cost 


share contract for nutrient management from either the NC Division of Soil and 
Water Conservation or the USDA Natural Resources Conservation Service would 
be in compliance with the rule by virtue of having a certified nutrient management 
plan.  Expert opinion is that no more than 10% of watershed farmers would fit this 
description1.  This estimate is based on a statistical survey currently underway 
evaluating farmers’ nutrient-related practices in the Jordan Reservoir watershed.  
This estimate is based on preliminary data.  A full report will be developed on 
completion as part of a grant from the Division.  Thus, approximately 90% of 
farmers would need to take action to comply with the rule. 
 
Turf, Landscape, and Nursery: There are currently no regulatory requirements for 
these applicators.  While many commercial turf managers and nurseries follow 
sound practices, they would need to take action to meet one of the two rule options. 


confined an
do not need
 


nutrient management 
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Assumptions se 


r the implementers, 
providing the training would displace other responsibilities of existing staff, 
while trainees would face lost wages for time spent taking training, as further 


already meet the certified plan option will choose that alternative instead.  As 


choose the training option, we assume that this one-time, one-
day requirement would have no direct cost but would result in the indirect cost 


to do 
ttendees would travel minimal distance since it would 


be offer l 
costs.  Attendees would incur a day’s worth of opportunity costs associated 
with no bilities.  We calculate that indirect 
cost.  W ly incur costs associated with training 
employees as an accepted part of business. 


ot 


d be no new 
capital, labor, or operation and maintenance costs beyond what applicators 


C 


0% 
e 


ey 


aining option based on 
previous experience.   


 Overall, based on the Division’s experience implementing this rule in the Neu
and Tar-Pamlico River Basins we find that there would be minimal costs to 
affected parties to implement and comply with this rule.  Fo


described below.  Given the availability of the minimal cost training option to 
applicators and based on past experience, we assume that only those who 


described in the baseline section above, some agricultural applicators do meet 
that option.  However, we also discuss below the scenario of choosing the 
certified plan option without having a plan in place already. 


 For those who 


of one day’s lost income.  Local county offices of the NC Cooperative 
Extension Service would conduct trainings.  They would charge no fee.  In 
Neuse and Tar-Pamlico Basins, Extension obtained grant funding from DWQ 
to cover the minimal costs of training, and they have made arrangements 
so for this rule as well.  A


ed in each county; we assume they would incur no significant trave


t carrying out normal job responsi
e also note that employers routine


 In the event that an applicator chooses the certified plan option and does n
already meet its requirements, we assume there would still be no net cost.  
While there is up-front planning cost, agricultural evaluations show that 
applicators are likely to realize net savings by obtaining and properly 
implementing certified nutrient management plans2.  There woul


incur now associated with obtaining site information and applying fertilizer, 
even though O&M practices such as equipment calibration, application rates 
and timing may change as a result of rule compliance.  In addition, both the N
Division of Soil and Water Conservation and USDA-NRCS provide cost share 
for this practice at the rate of $6/acre/yr for three years, further adding to the 
likelihood of net savings. 


 As described in the baseline section above, we assume that approximately 9
of cropland and pastureland operators will choose the training option, while th
other 10% will comply with the certified plan option specifically because th
already implement certified plans.   


 We assume that all turfgrass operators will choose the tr


 
1 Personal Communication: Dr. Deanna Osmond, NCSU Soil Science Dept, NC Data Sources 
Cooperative Extension Service. 
2 Hardy, D.H., D.L. Osmond, and A. Wossink, 2003.  SoilFacts: An Overview of 
Nutrient Management with Economic Considerations.  Publication Number AG-
565-01.  North Carolina Cooperative Extension Service, January 2003.  
http://www.soil.ncsu.edu/publications/Soilfacts/AG-565-01/SFnutmgt12-21-02.pdf. 
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RP.1  Annual Capita


(a)  Cost Baseline C


l Costs/Savings  


apital costs in fertilizer equipment and labor vary by applicator type. 


s described in the assumptions section above, we anticipate no additional capi
sts to any group associated with the proposed rule.  The training option would


 not already meet the requirements of this option, they may calibrate or use
eir equipment differently in implementing a certified plan, but it would not 
quire any new capital investments nor increased labor costs.  


 


N/A 


/A 


/A 


 Costs/Savings  


xisting operating costs for nutrient management vary by applicator type.   


s described in the assumptions section above, we do not anticipate any new 
erating costs to any group resulting from co


$0 


/A 


/A 


/A 


Costs/Savings  


ll applicators currently face planning costs: 
AFO’s: Animal waste appl


certification from the Division, and subsequently keep waste application plans 
rrent.  As described in the general assumptions section RP.0 above, they would 
eet certified plan requirements without additional action, so this rule would 
pose no new planning (or other) costs on them.   


 


hire consultants to develop or revise plans, which the farmers then implement.  
These operators would take the
choose the certified plan option specifically because they already meet its 
requirements. 
 
Turf, Landscape, and Nursery:  Planning costs vary among these applicators.  


(b)  Description A tal 
co  
involve no capital costs.  Under the certified plan option, even for applicators who 
do  
th
re


(c)  Quantify $ $0


(d)  Quantification 
Method 


(e)  Assumptions N


(f)  Data Sources N


RP.2  Annual Operating


(a)  Cost Baseline E


(b)  Description A
op mpliance with this rule. 


(c)  Quantify $ 


(d)  Quantification 
Method 


N


(e)  Assumptions N


(f)  Data Sources N


RP.3  Annual Planning 


(a)  Cost Baseline A
C icators must complete training and receive 


cu
m
im


Cropland and Pastureland: Farmers plan nutrient applications to varying 
degrees.  The estimated 90% that do not currently have a certified plan either 
contract with fertilizer dealers for turnkey planning and application services, or 


 training option at no cost.  The other 10% would 


None have certified plans in place and all would take the training option at no 
cost. 
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(b)  Description See above. 


(c)  Quantify $ $0 


(d)  Quantification 
Method 


N/A 
 


See the Baseline and Assumptions discussion in the General section RP.0 abov


N/A 


RP.4  Regulatory Tra tion Costs/Savings  


ultural applicators who are required to have and maintain certified waste 
utilization plans have associated regulatory transaction costs. 


nsac


(a)  Cost Baseline Agric


(b)  Description There would be no new permitting or compliance costs resulting from this rule. 


(c)  Quantify $ $0 


(e)  Assumptions e.   


(f)  Data Sources 


(d)  Quantification 
Method 


N/A 


(e)  Assumptions N/A 


(f)  Data Sources N/A 


RP.5  Other Costs/Sav   


cers routinely attend commodity meetings, take training and attend other 
educational events during the less demanding winter months. 


ings


(a)  Cost Baseline Produ


(b)  Description Lost income associated with completing the training option: producers who attend 
ining would incur lost income for the one day required to travel and 


participate in the training.  Trainings will be held during the winter when farm 
y low. 


the tra


income is relativel


(c)  Quantify $ $63,000 


(d)  Quantification 
Method 


tal cost 
ed 


e estimated the number of applicators who would take training as a proportional 
n land 


et 


l net crop farm income 1997-2001 = ~$50,000 or $192/day 
eb-Mar income: 4.5% of annual vs. avg month 8.3% of annual = 54% of avg. 


Since the great majority of trainees are expected to be farmers, and the to
is very small, we used farm-based values for the entire calculation.  We estimat
the number of applicators who would take training and associated that with a 
single day’s lost income.   
 
W
fraction of the number who did so in the Tar-Pamlico, proportioned based o
area: 2,000/3.5 = ~600. 
 
We estimated a daily crop farm income for winter months.  Statewide average n
crop farm incomes were available from NC Agricultural Statistics, along with 
percentage of net annual income by month: 
Average annua
F
54% ($192) = $104; $104 (600 farmers) = ~$63,000 
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(e)  Assumptions d that most trainees would be crop farmers as in the Neuse and Tar-
Pamlico. 


 Assumed agricultural incomes are sufficiently close to non-agricultural to 
ply agricultural values to all trainees, given also the small total cost. 


 Assumed 1997-2001 wages are sufficiently close to 2009-2013. 


 Assume


ap


(f)  Data Sources USDA-Economic Research Service.  Economic Indicators of the Farm Sector.  As 
provided by NC Department of Agriculture & Consumer Services, Agricultural 
Statistics Division at http://www.ncagr.com/stats/income/incmthyr.htm and as 


a Agricultural Statistics 2002, p.12. included in North Carolin
 


vings:


Table 2.1: Nutrient Applicators Summary 


 Costs/Sa  Nutrient Applicators 
RP.1 Capital $0 
RP.2 Operating 


Planning 


Regulator


$0 
RP.3 $0 
RP.4 y Transaction $0 
RP.5 Other $63,000 
 Total $63,000 
 


4-B.  Implementin


IA.0 Party Description


Name of Party Division of Water Quality (DWQ) 


g Agencies 


 


roposed rule.  Planning Section staff in the central office would likely coordinate 
plementation.  The Division would rely on and coordinate with the NC 


ooperative Extension Service to carry out the training component of the rule.  


everal other agencies administer programs that promote and fund sound nutrient 
anagement practices that


rovided by these programs.  The programs would help implement the training or 
ssist farmers to meet the certified plan option.  The agencies include: 
 Cooperative Extension Service – NCSU S
 NC Division of Soil and Water Conservation (DSWC) 
 USDA - Natural Resources Conservation Service (NRCS) 
 NC Department of Agriculture - Soil Testing Labor


Description The Division of Water Quality (DWQ) would be responsible for implementing the 
p
im
C  
Division Regional Office staff that includes field offices in Raleigh and Winston-
Salem would conduct compliance as needed. 
 
S
m  play into implementation of this rule.  Local 
coordination, education, planning assistance, and agronomic testing capability are 
p
a


oil Science and County Offices 


atory (NCDA) 


General Baseline Current staffing levels would be sufficient to carry out rule implementation. 


Assumptions N/A 


9 







Chapter 2: Nutrient Management 


Data Sources N/A 


lopment Costs/Savings  (Division of Water Quality )  


The Planning Section of the Division is responsible for developing an
rdinating watershed restoration initiatives.  Development of the Jo


nutrient rules is within the scope of our work. 
Rule development involves staff time to: research rule components; plan and 
coordinate the rulemaking process; develop and revise rule language; research 
and document fiscal impacts; conduct/participate in stakeholde


IA.1  Regulatory Deve


(a)  Cost Baseline d 
coo rdan 


(b)  Description 


r meetings; plan 
and conduct public workshops/meetings/hearings; present information to the 
Commission and agencies; and file and process rules, forms, etc. 


(c)  Quantify $ This co ion.  No new funds are being 
requested for implementation, but tasks would be integrated into existing job 


st represents an opportunity cost for the Divis


description and folded into workloads of existing staff. 


(d)  Qua n 
d


N/A ntificatio
Metho  


(e)  Ass N/A umptions 


(f)  Data Sources N/A 


IA.2  Monitoring & Recordkeeping Costs/Savings  


)  Cost Baseline The Planning Section of the Division is responsible for developing and 
coordinating watershed restoration initiatives.  Development of the Jordan 
nutrient rules is within the scope of our work. 


(a


(b)  Description DWQ would be responsible for developing a database of applicators including 
those who complete the training option.   


(c)  Quantify $ This cost represents an opportunity cost for DWQ.  No new funds are being 
t tasks would be integrated into existing job requested for implementation, bu


description and folded into workloads of existing staff. 


N/A 


N/A 


N/A 


ts and Savings  


N/A 


There are no permitting costs associated with this proposed rule. 


$0 


N/A 


N/A 


(f)  Data Sources N/A 


(d)  Quantification 
Method 


(e)  Assumptions 


(f)  Data Sources 


IA.3  Permitting Cos


(a)  Cost Baseline 


(b)  Description 


(c)  Quantify $ 


(d)  Quantification 
Method 


(e)  Assumptions 
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IA.4  Inspection and rcement Costs/Savings  


(a)  Cost Baseline N/A 


 Enfo


(b)  Description Applicators that choose the certified plan option may be subject to compliance 
inspections and enforcement actions. 


Any staff time that may be required for enforcing nutrient management pla
represents an opportunity cost for DENR.  No
for implementation, but tasks would be integrated into existing job descriptio
and folded into workloads of existing staff. 


N/A 


(e)  Assumptions N/A 


N/A 


IA.5  Other Costs/Sav Program Implementation Costs 


(a)  Cost Baseline Cooperative Extension staff at NCSU currently develop educational and training 
ation and materials and county Extension staff currently carry out training 


t of their job duties. 


ings:  


inform
as par


(c)  Quantify $ ns 
 new funds are being requested 


n 


(d)  Quantification 
Method 


(f)  Data Sources 


(b)  Description The proposed rule states that either DWQ or CES would issue the certification 
g.  Based on implementation of this rule in the 


Neuse and Tar-Pamlico, Extension would conduct the training with support from 
D grant 
funds as done in the other basins.  There would be indirect costs to Extension 
s  carry these out.  We estimate 
t


for nutrient management trainin


WQ.  The minimal direct costs would be defrayed through Section 319 


taff in the form of displacing other activities to
hose hours and salaries here. 


5,500 


(d)  Quantification 
Method 


P
t s 
w ssions.  Trainers would 
attend a 1-day train-the-trainer session led by NCSU faculty, and would require 
one additional day total to prepare for conducting local trainings.  Altogether: 
4 staff x 4 days x $60,000/yr salary, fringe, benefits / 260 work days/yr = $3,700 
Add NCSU faculty time: 6 days total x $80,000 / 260 work days/yr =       $1,850 
                                                                                                   Total =       $5,500 
Overall, we consider this amount insufficient to include in the cost tables. 


roportional to Neuse and Tar-Pamlico experience, we estimate a total of 8 
raining sessions as 2 sessions in each of four counties.  Smaller partial countie
ould send their producers to one of the four counties’ se


(c)  Quantify $ $


(e)  Assumptions N/A 


(f)  Data Sources N/A  
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Table 2.2:  Nutrient Management Cost Summary 
 


 
 


 


Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total
$0 $0


Planning $0 $0 $0 $0 $0 $0
n $0 $0 $0 $0 $0 $0


$0 $0 $0 $0 $0 $0
$0 $0 $0 0


Type o


Capital
Type of


$0 $0 $0 $0 $0 $0
intena $0 $0 $0 $0 $0 $0


Planning $0 $0 $0 $0 $0 $0
0 $0 $0 $0
0 $0 $0 $0


Operation & Ma nce


Capital $0 $0 $0 $0
Operation & Maintenance $0 $0 $0 $0 $0 $0


Regulatory Transactio
Opportunity
Total $0 $0 $


f Cost
State Costs


 
 
 


Total $0 $0 $0 $0 $0 $0


Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total
$0 $0 $0 $0 $0 $0


nce $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0


n $0 $0 $0 $0 $0 $0
$0 $0 $31,500 $31,500 $0 $63,000
$0 $0


Capital
Operation & Maintena
Planning
Regulatory Transactio
Other
Total $31,500 $31,500 $0 $63,000


f Cost
Nutrient Applicators - Private Costs


Type o


Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total Cost
Local Costs


Regulatory Transaction $0 $0 $
Opportunity $0 $0 $
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Chapter 3: Agriculture 


Step 1:  Basic Information 


1.1  Rule Reference No.     .0264 


1.2  Analyst Rich Gannon, Environmental Supervisor 


1.3  Office  NC Division of Water Quality 
Planning Section 
1617 Mail Service Center 
Raleigh, NC  27604 


1.4  Your Phone (919) 733-5083 ext 356 


1.5  Comments on Agency Contact Julie Henshaw 
NC Division of Soil and Water Conservation 
Agriculture Cost Share Program Information 
(919) 715-9630 


1.6  Title of the Proposed Rule Jordan Water Supply Nutrient Strategy: Agriculture  


1.7  Citation 15A NCAC 2B .0264 


1.8  Brief Description of the Proposed Rule This rule establishes collective nitrogen and 
phosphorus reduction requirements for all persons 
engaging in agricultural operations in the Jordan 
Reservoir watershed.   


1.9  Rule Category Regulation 
 
Step 2:  Screening Analysis 
See Table 10 of the Executive Summary 
 
Step 3:  Define the Problem and the Regulation 
3.1   Why is the Regulatory Proposal Needed? 


The Executive Summary describes the need for the entire set of rules that comprise the nutrient 
strategy.  The proposed strategy calls for the equitable distribution of reduction responsibilities 
across all sources, both point and nonpoint. 


Watershed modeling estimates that nonpoint sources make up approximately one-half to two-
thirds of nitrogen inputs to Jordan Reservoir, and more than four-fifths of phosphorus inputs.  
Agriculture comprises an estimated one-third to one-half of nonpoint inputs to the lake, the single 
largest nonpoint contributor.  Addressing agricultural loads would be an essential component of a 
comprehensive nutrient strategy. 


3.2   How does the Proposed Rule Change Behavior? 


The agriculture rule requires collective reductions in nutrient losses from agricultural lands at the 
county level and at the subwatershed level within five to eight years.  All producers collectively 
within a county and subwatershed would be required to meet the strategy percentage reduction 
goals for nutrient loading in that subwatershed within five years.  Operators in the Upper New 
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Hope subwatershed ld face the greatest red
there of 35%.  The rule imposes no specific req


 wou uction challenge given the greater reduction goal 
uirements on individual producers for this time 


period.  An initial assessment of progress since the 2001 baseline would be completed within 2 
years of the effective date.  If additional implementation is needed to reach the goals, farmers 


 local agricultural agency staff, offered the opportunity to 
participate on local committees, and depending on their level of farm stewardship may be asked 


f to implement additional practices.  Thus, in the first five years farmers may 
volunteer to implement and maintain new nutrient-reducing BMPs for as long as they continue 


tions.  Farmers in any subwatershed bilities by 
eving a certain level of implementatio  BMPs.  If after five 


years the goals are not achieved as determ t committee, the EMC may impose 
uniform BMP implementation requiremen  3 years.  In that case, 
farmers would be required to put certain practices in place over the following three years, again 
depending on their pre-existing level of farm stewardship.  


 


Figure 3.1: Agricult


would be required to register with


by local agency staf


opera may at any point satisfy their rule responsi
achi n as defined by a list of standard


ined by an oversigh
ts, to be met within another


 


ure:  Required Activities 


versight 
(WOC)


-Have collective 
2 years of effectiv


been met within 
e?


visory Co


No


versight 
(WOC)


-Have collective 
2 years of effectiv


been met within 
e?


visory Co


No


 


Watershed O
Committee 


goals 
e dat


Yes


Local Ad mmittees 
(LACs)


 implementation strategies to 
ve goals within  the following 3 


years (5 years after effective date)


 
ommission


-Have the LACs achieved their goals?


Additional BMPs are 


Watershed O
Committee 


goals 
e dat


Yes


Local Ad mmittees 
(LACs)


 implementation strategies to 
ve goals within  the following 3 


years (5 years after effective date)


 
ommission


-Have the LACs achieved their goals?


Additional BMPs are 


-Develop
achie
-Develop
achie


Environmental ManagementEnvironmental Management
CC


NoYes NoYes


In 
Compliance 
with Rule


required
-Must achieve goals within the 
following 3 years (8 years after 
effective date)


In 
Compliance 
with Rule


required
-Must achieve goals within the 
following 3 years (8 years after 
effective date)
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.1: Agriculture Rule Timeline 


Activity Assumed 
Date* Elapsed Time After Effective Date


 Date 9/1/2008 0 months
ermines if nitrogen goal achieved.  If not, then EMC will 
he formation of a LAC for further progress or alternative 9/1/2010 2 years


ermines if operations have achieved collective nitrogen 
 phosphorus goal (separately). If not… 9/1/2013 5  years


quires additional BMP implementation or other nutrient-
 measures. 9/1/2016 8 years


n effective date of September 1, 2008. 


Table 3


 


Step 4:  Identify Impact 


4-A.  Regulated Parti
There are two options to comply with the agriculture rule.  People subject to the rule may either become 
part of a collective strategy, or implement standard best management practices as specified in the Rule.  
Costs for both options are similar, and have been combined for this analysis. 


RP.0  Party Description  


Name of Party Agricultural operators. 


Effective
EMC det
require t
EMC det
goal and
EMC re
reducing
*Based o


es 


Description All persons engaging in commercial agricultural operations in the Jordan 
watershed, including those related to crops, horticulture, livestock, and poultry.  
The rule applies to livestock and poultry operations above certain specified size 
thresholds that capture the great majority of livestock operations. 


General Baseline The Division currently regulates confined livestock and poultry operations over 
certain size thresholds statewide, through both state and federal permitting.  The 
nutrient management practices required of operations under those existing rules 
would meet standard BMP criteria of this rule, largely removing them as new 
implementation candidates for at least the first five years.   
 
Cropland and grazing livestock agriculture does not currently face regulation in the 
watershed, other than that associated with the above-mentioned livestock permitting 
that includes waste application to crop fields. 
 
In term ctions available to producers, all types of producers currently have 


ssistance and cost-share programs available through both the 
and Water Conservation (the NC Agriculture Cost Share 


P ) and the USDA-Natural Resources Conservation Service, or 
NRCS (several programs).  These programs have assisted individual farmers to 
implement nutrient-reducing BMPs to varying degrees in the watershed.   
 
In terms of actions taken by producers, implementation that occurred subsequent to 
the 2001 baseline would be credited toward collective rule compliance, and farmers 
may continue to use these assistance programs to help them meet the rule. 


s of a
voluntary technical a
NC Division of Soil 


rogram, or ACSP
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The great majority of farms in the watershed have voluntarily implemented, either 
with or without cost share, the fundamental nutrient-reducing practice of 


oring riparian buffers along waterways (often these lands are too 
steeply sloped to make cropping practical under any circumstance).  Most of these 
buffers were in place prior to the 2001 baseline and thus would not have achieved 
reductions relative to the baseline.  This pre-existing presence of buffers on most 
waterways removes that as a BMP option to a large degree. 
 
Preliminary input from the agricultural community is that a second practice, 
nutrient management, has been implemented in significant quantities prior to 2001, 
reducing opportunities for further reductions.  At least it appears that producers in 
good part substantially reduced nitrogen application rates fairly close to 
Cooperative Extension Service-recommended levels by 2001.  We used this input 


ections of BMP implementation in this analysis. 


maintaining or rest


to guide our proj


Assumptions The following overarching assumptions apply to our calculations for this rule: 
 We assume rule compliance costs would be controlled by nitrogen 


ments, since phosphorus criteria in the rule are qualitative in nature and 


This approach assumes that 
any factors unique to an individual subwatershed would not significantly vary 


s costs relative to the other two, other factors being equal.  We believe this 
approach to be reasonable. 


oportional load reductions would be sought from both 
lico 


.  


trogen reduction 


fter effective date, and 
do not distribute any costs over 2007 and 2008, while in reality creditable 
implementation and associated costs are likely occurring during this intervening 


 costs to farmers, and does not deduct 
cost share payments that are available from state and federal programs.  Cost 


ut 


sts. 


o Confined animal operations.  Under other state and federal regulations 


require
would not allow for meaningful cost estimation. 


 We summed load reduction requirements across the three subwatersheds and 
estimated reduction needs for the entire watershed.  


it


 We assumed that pr
pastureland and cropland.  This was the approach used in the Tar-Pam
agriculture rule, chiefly because the accounting systems could not be merged
That obstacle has not yet been overcome, thus we assume the same here. 


 We assume that the agricultural community would meet the ni
goals within 5 years.  While this may prove challenging e.g. for pasture 
operations or in the Upper New Hope subwatershed, this is a conservative 
assumption that errs in favor of overestimating annual costs in the first five 
years. 


 We also assume that all costs occur during the 5 years a


period.  This assumption further errs in favor of overestimating costs during the 
five rule years. 


 This analysis calculates total unsubsidized


share would likely occur in substantial amounts, lowering costs to farmers, b
we did not project rates of cost share availability in subject counties.  In 
assuming no cost share benefit, we err in favor of overestimating actual co


 We assume the universe of agricultural operations, for these calculations, to 
consist of cropland, hay and pastured livestock operations.  This does not 
account for the following operation types: 


they are required to follow nutrient management plans and setback 
requirements from water bodies for waste application.  We assume they 
would not implement additional practices in the first five years of this 
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rule.  This was the case under Neuse and Tar-Pamlico agriculture rules. 


 


nd and pastureland 
across each of the first 5 years.  Rates are those estimated by the Tetratech 


 
 beyond 


t years, 


in increased N application 


te to somewhat greater reduction need and 


o Horticultural operations.  Nutrient loading from and controls on these 
operations were not addressed under Neuse and Tar-Pamlico 
agriculture rules, and an approach has not been defined for addressing 
them under this rule.  Trends in the number and size of these operations
in the watershed have not been defined, nor has nutrient loading from 
them. 


 We assume constant pre-BMP TN loss rates from cropla


watershed model.  This does not account for certain factors: 
o Trends or shifts in individual crop acreages.  Crop shifts affect TN 


fertilization rates, and could result in more or less TN loss.  Crop shifts
result from economic factors that are difficult to forecast and
the scope of this analysis.  Crop shifts could cause higher or lower 
costs than estimated here. 


o Increases in dry litter poultry operations.  Available information 
indicates an increasing trend in this part of the state in recen
however the Division does not permit these operations and for security 
reasons accurate information is difficult to obtain and was not obtained 
for this analysis.  This trend could result 
rates to pastures.  Such increased rates should be captured in 
compliance accounting during implementation, but are not addressed in 
this cost analysis.  While much of an increase would be attenuated at 
points before reaching surface waters, an increased application rate 
would likely transla
compliance costs than those estimated here. 


osts/Savings (ACS/S)  


ease refer to the general baseline discussion under RP.0 above. 


Data Sources  


 


RP.1  Annual Capital C


(a)  Cost Baseline Pl
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(b)  Description We establ
and pa
as shown 
 
Table 3.2


 
Since these reduction needs are relative to a 2001 baseline, we obtained cost share 
data o  load 
reductions
reduction 
 
Since crop
manageme
summed t
 
In brief, o r each 
of cropland and pasture; assigned each practice a proportion of the total reduction 
target for that sector; estimated acres of each BMP needed based on per-acre 
loading rate reductions; and calculated costs associated with those acres using 
per-acre cost-shared and total cost values from NC ACSP.   
 


t of meeting the goals and the net cost to farmers 
assuming all implementation is cost-shared.  It is important to note that the costs 


, full capital 
cost to achieve the reduction goals is four times the amount shown below. 
 


ished load reduction needs by estimating baseline loads for cropland 
stureland and applying the strategy percent reduction goals to those loads, 


in Table 3.2:  


:  Agriculture Acres, Baseline Loads, and Load Reduction Targets 


n BMP implementation from 2001 through 2006, estimated associated
, and deducted those from the above targets to set net additional 
needs.   


land and pastureland are fertilized differently and require different 
nt practices, we carried out separate, parallel calculations for each, then 


he costs.  


ur calculation method was this: we identified a set of practices fo


Pasture Row Pasture Row Pasture Row
AW 237,071 26,958 1,348,934 360,428 8% 107,915   28     


UNH 4,100 285 23,329     3,810     35%    


Sub-
'shed  


Acres (lb/yr) Goals   
(%)


(lb/yr)


11,347 1,051 64,564       14,052     0% -          -             
252,518 28,294 1,436,827 378,291 116,080   30,16       


We estimate both total cos


to farmers shown below assume full cost-share of practices.  Thus


(c)  Quantify $ Table 3.3:  Agriculture: Capital Costs to Farmers, 5-Yr Full Compliance 


    


(d)  Quantification 
Method 


We ran parallel calculations for cropland and pasture, using the same approach for 
both, differing only in some specifics.  We first established load reduction needs 
based on baseline crop and pasture acres and their respective loading rates.   We 
used an EPA land cover database, as detailed in the assumptions section below, 
which yielded the acres shown in Table 3.2 above.  To obtain the baseline loads 
also shown in Table 3.2, we applied the following watershed average field-scale 


Yr 1 Yr 2 Yr 3 Yr 4
Capital $190,470 $190,470 $190,470 $190,
Operation & Maintenance $57,141 $114,282 $171,423 $228,
Planning $0 $0 $0
Regulatory Transaction $0 $0 $0
Opportunity $50,465 $100,930 $151,395 $201,
Total $298,076 $405,682 $513,288 $620,


Type of Cost
Total Annual Costs (Crop + Past


Yr 5 Total
470 $190,470 $952,351
564 $285,705 $857,116
$0 $0 $0
$0 $0 $0


859 $252,324 $756,973
894 $728,500 $2,566,439


ure) to Producer


H


LNH
Total


w


Baseline N Load N Reduc


,834
8,165    1,334       


8


 N Load Reduc Needs 
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loading rates for cropland and pastureland, provided in the Tetra Tech watershe
model report1, to those acres: 


Cropland = 13.3


d 


7 lb N/ac-yr 
Pastureland = 5.69 lb N/ac-yr 


 


5. deducted acres implemented 2002 to 2006 under ACSP to yield net acres 
needed, 


6. applied per-acre costs provided by the ACSP to yield total capital c
 
S
representatives of the agricultural community in which we identified practices 
with the greatest potential for additional implementation9.  In our calculations, we 
assigned preliminary
p
fa
against relative BMP costs.  DSWC staff reviewed these projections. 
 
Step 3.  Estimating BMP Load Reduction Rates: 
Cropland 


average cropland export rate in Table 10 of the watershed model1 of 13.4
N/ac-yr.  A committee of agency staff and university researchers, the NLEW 
committee, revised the efficiency estimate for a 50’ riparian buffer to 50% 
January 20074.  This committee guides the design of and revisions to th


for Jordan also.   


estimated by the watershed model.  We assumed no significant differences in 
export rates between conserved grassland and conserved forest in non-
riparian landscape positions. 


 
 Nutrient Management = 2.5 lb N/ac-yr, based on an assumed pre-BMP 


average application rate across all crops of 100 lb N/ac, reduced by an 
assumed 5%, and recognizing that approximately 50% of applied N is lost 


(d)  Quantification 
Method (continued) 


We then estimated costs using the following steps, which are reflected in Table 
3.4 and 3.5 below: 


1. established a set of candidate BMPs, 
2. apportioned the load reduction requirement among BMPs, 
3. estimated and applied load reduction rates to each BMP to yield acres 


needed, 
4. compared those acres to available acres, 


osts. 


teps 1 and 2.  During 2006, we held meetings and discussions with 


 proportions of the total reduction need among these 
ractices, estimated costs, then revised proportions of BMPs in an iterative 
shion to arrive at reasonable acreages relative to available acres, balanced 


 Riparian Buffer = 6.7 lb N/ac-yr, a 50% removal efficiency applied to the 
 lb 


in 
e 


Nitrogen Loss Estimation Worksheet, the compliance accounting tool used 
for the Neuse and Tar-Pamlico agriculture rules, and which is being adapted 


 
To convert acres needing treatment by buffers to acres of buffer, we used a 
factor of 10 acres drainage area per acre buffer, a consistent value between 
two sources 5, 6. 


 
 Cropland Conversion to Grass or to Trees = 11.8 lb N/ac-yr, the 


difference between average cropland (13.4) and forest (1.6) loading rates 
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from fields.  The latter value was based on aggregated data for all counties in 
the Tar-Pamlico River Basin, drawn from annual reports for the period 1991 
to 2 riculture rule. 


 
004 under the Tar-Pamlico ag


Method (continued)
P
 Stream Protection System = .16 lb N/Linear Foot-yr.  This system 


involves fenced
within the fenced area, alternate water sou
We obtained the reduction rate by applyin
a pasture loading rate of 6.8 lb N/ac-yr, and converting the resu
N/ac-yr to lb N/LF of stream-yr.   


We drew this logic from pasture accounting 
Pamlico agriculture rule.  It was developed by a stakeholder team including 


Committee, and endorsed by the NC Soil and Water Conservation 
7


interception and treatment of water draining through the buffer. 
calculation retains the 6.8 lb N/ac-yr untreated pasture loading rate 
developed by the Tar-Pamlico point system, but updates the calculation by 
using the revised NLEW buffer efficiency4 for an excluded 20’ buffer
described under the riparian buffer BMP above.  We assumed a 20’ ripa
buffer, the narrowest available, assuming producers would want to mini
losses of productive grazing land near streams.   


We translated pasture acres to linear feet of s
factor 


cific to the Piedmont region of the Cape Fear River basin. 


Pastureland Conversion to Trees = 5.2 lb N/ac-yr, uses the same logic as the 
cropland conversion BMPs, taking the difference between average pasture 
(6.8) and forest (1.6) loading rates. 


 4, Comparison to
m
n


m protection system BMPs, we translated total crop or pasture acres to linea
of stream, and potential buffer, using the same 2.61 stream density factor8 


 
Step 5, Deducting Acres Implemented 2002-2006.  The NC DSWC provid


ost shared BMPs for this period from their database.  This value does not 
ect implementation that has occurred with cost share from USDA programs, 
ch was not readily available.  Such data would be incorporated into actu
pliance accounting during implem


c
 


t-of-BMP cost-shared capital costs for installation.  This value is 75% of full 


(d)  Quantification 
 


astureland 


 livestock exclusion from streams, a restored riparian buffer 
rce and hardened stream crossing.  
g 50% load reduction efficiency to 


lting 3.4 lb 


 
developed under the Tar-


NCSU pasture researchers, approved by the Tar-Pamlico Basin Oversight 


Commission .  For excluded buffers it recognizes two means of loading 
reduction - removal of direct deposition of waste in the stream and 


 Our 


 
rian 
mize 


 
tream using a stream density 


of 2.61 miles of stream per square mile of land area8.  This factor is 
spe


 
 


 
Step  Available Acres.  For cropland conversion, nutrient 


anagement, and pastureland conversion this was a direct comparison of acres 
eeded to total crop or pasture acres shown in Table 3.2.  For riparian buffer and 


strea r 
feet 
described under the stream protection system above. 


ed aces 
of c
refl
whi al 
com entation, so its absence from this 
alculation would result in a conservative overestimate of costs to producers. 


Step 6, Equating Acres Needed to Costs.  The NC DSWC provided average per-
uni
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inst
cos
to p would be cost-shared.  We 


ow both of these resulting costs for achieving the reduction goals in Table 3.4 
below.   


allation cost.  We converted them to full installation cost to get full capital 
t of rule implementation.  We then took one-quarter of the full cost to get cost 
roducers, under the assumption that all practices 


sh


 
 
Table 3.4:  Agriculture: C


BMP


% of 
Total 


Reduc 


Loa
Redu
(lb 
/yr) Ac-Yr) (Ac)


ropland Cost Calculations 


d 
c 


N 


Reduc 
Rate   


(lb N / 


Area 
Need'g 
Treated 


: Pastureland Cost Calculations 


Area BMP 
Needed fr. 


B'line   % Avail-


BMPs  
Added 


Net Area 
BMP 


Per-Ac 
BMP Cap Total 5-Yr 


Total 5
Cap C


(Ac) able Acres
'02-'06 


(Ac)
Needed 


(Ac)
Cost ($/ac 


BMP)
Cap Cost 


($)


-yr 
ost 


to Farmer 
($)


Annual 
Cap Cost 
to Farmer 


($)
50' Riparian Buffer 30% ,050 6.7 1,351     135          48% 0 135          251$         33,860$    8,465$     1,693$      
Cropland Conversion to Grass 35% 10,559 25,981   5,196$      
Cropland Conversion to Trees 15% 4,52   2,438$      
Nutrient Management 20% 6,034   -$         
Total 100% 30,16 34 9,327$      


Buffer Load Reduction Rate
Avg Cropland Load Rate (lb/ac-yr) 13.4 $188
Avg 50' Buffer Efficiency (%) 50% $300
Load Reduction Rate (lb/ac-yr) 6.7 $188


Cropland Conversion Load Reduc Rate
Avg Cropland Load Rate (lb/ac-yr) 13.4
Avg Forest Load Rate (lb/ac-yr) 1.6
Load Reduction Rate (lb/ac-yr) 11.8


Nutrient Mgmt Load Reduction Rate
Avg N App Rate (lb/ac-yr) 100
Percent N App Reduc  (%) 5% Pasture Mi2 395           
N App Reduc (lb/ac-yr) 5 Stream Density (mi/mi2 land) 2.61
Ratio N Lost / N Applied (%) 50%
Load Reduc Rate (lb/ac-yr) 2.5


9   
11.8 895        895          3% 635 260          400$         103,925$  $


5 11.8 383        383          1% 189 194          251$         48,752$    12,188$   
2.5 2,413     2,413       9% 0 2,413       -$          -$          


8 186,537$  46,6$   


Unrestored Cropland Buffer Available
Cropland Ac 28,294      Riparian Buffer ($/ac BMP)
Cropland Mi2 44             Crop Conversion to Grass ($/ac BMP)
Stream Density (mi/mi2 land) 2.61 Crop Conversion to Trees  ($/ac BMP)
Crop Stream Miles 115           
% Ag Streams Buffered 80%
Crop Stream Mi Unbuffered 23             
Ac 50' Unrestored Buffer 280         


Unrestored Pastureland Buffer Available
Pasture Ac 252,518    


Pasture Stream Miles 1,030        
% Ag Streams Buffered 80%
Pasture Stream Mi Unbuffered 206           
Pasture Stream LF Unbuffered 1,087,469


Cropland Capital Costs


ACSP Cost Share Rate (75% full cost)


% of 
Total 
educ 


Load 
Reduc  


(lb N/yr)


(lb N / 
Unit-
Yr)


Units 
Needed 


(LF or Ac)
% of Avail-
able Units


Added   
'02-'06    


(LF or Ac)


Cap 
Cost    


($/Unit 


5-Yr Total 
Cap Cost 


($)


Cos
Farmer   


($)
75% 87,060   0.16 548,134  50% 69,907      4.67$    2,231,725$ $557,931 $ 
25% 29,020   5.2 5,581      2% 31             251$     1,391,141$ $347,785 $ 


100% 116,080 3,622,865$ $905,716


c Rate


6.8 Pastureland Loading Rate (lb/ac-yr) 6.8
50% Forest Loading Rate (lb/ac-yr) 1.6 Stream Prot Sys ($/LF)


3.4 Load Reduc Rate (lb/ac-yr) 5.2 Pasture Conv Trees ($/Ac
0.16


Equivalents to Stream Density Ratio of 2.61 mi / mi2 Land
4.6 Drainage Area (Ac) / LF Stream 0.0464


ACSP Cost Share Rate (75%


Pastureland Ca


 
Table 3.5:  Agriculture
 


 


BMP (Units) R


Reduc 
Rate   Units BMP 


Per-Unit 
BMP 5-yr Cap 


t to 
 


Annual 
Cap Cost 
to Farmer 


($)
Stream Protection System (LF) 111,586
Pastureland Conversion to Trees (Ac) 69,557  
Total 181,143$ 


Stream Protection System Load Redu Pastureland Conversion Load Reduc Rate
(w/ Excluded 20' Forested Buffer*)
Pasture Loading Rate (lb/ac-yr)
System Reduc Efficiency (%)* 3.50$        
Load Reduc Rate (lb/ac-yr) 188$         
Load Reduc Rate (lb/lf stream-yr)


Pasture Export
Pasture 'Runoff' Rate (lb/ac-yr)
Cattle Direct Dep Rate (lb/ac-yr) 2.2 Drainage Area (ft2) / LF Stream 2,023    
Pasture Total Export Rate (lb/ac-yr) 6.8


pital Costs


 full)
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(e) Assumptions 
zation and different nutrient-reducing management practices.  Pasture is 


generally fertilized at much lower rates, so loading and reduction estimates 
differ from cropland.  Pasture includes livestock-grazing lands, but also 


 BMPs center on reducing their direct and 
learly differing from cropland BMPs.  


  Two available land cover sources differed significantly in their estimates of 
cropland and pastureland acres.  The source used by Tetra Tech in its 
watershed model1  was USGS National Land Cover Database, while a second 
source was EPA’s BasinPro 8 Thematic Mapper2.  Both were based on 
satellite imagery but differed in categorizations of some non-row herbaceous 
covers.  Evaluation of the component covers suggested that the EPA database 
better represented important distinctions between crop and pasture lands for 
our purposes.  This assessment was supported by preliminary results from a 
statistical survey of farmers in the watershed being conducted by NCSU Soil 
Science Dept researchers3.  Thus, we assume the EPA land cover is most 
appropriate for these calculations for agricultural lands in the watershed.  This 
assumption results in higher, almost doubled, total cost estimates than those 
generated using the USGS data, with most of the cost shifted from cropland to 
pasture. 


 We assume no reduction in acres under agricultural control over the first five 
years of implementation.  While a reduction trend exists statewide and likely 
in this watershed, how that trend weighs into compliance accounting under 
this rule has not been defined.  By assuming no reduction benefit from land 
loss, we err in favor of overestimating annual costs. 


 We assume that our reduction calculations based on the watershed model 
loading rate values and established BMP efficiencies provide a reasonable 
approximation of the compliance accounting method that would actually be 
used, the Nitrogen Loss Evaluation Worksheet (NLEW), during 


a is developed. 
 We assumed compliance would be achieved at a constant annual rate over the 


5-year implementation period, and inferred annual costs accordingly. 
 We assumed that all practices implemented to meet the goals would be cost-


share supported at the ACSP rate of 75%.  Thus, we report final capital costs 
to producers that equal one-quarter of full capital costs for meeting the goals. 


 


 We distinguish cropland from pastureland for two reasons – differences in 
fertili


includes hay land.  Livestock
indirect impacts to streams, c


implementation when fuller dat


22 







Chapter 3: Agriculture 


1 Tetra Tech, 2003.  B. Everett Jordan Lake TMDL Watershed Model 
Development, Tetra Tech, Inc., Research Triangle Park, NC.  November 2003. 
2
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Planning Section, Nonpoint Source Unit. 


(f) Data Sources 


 EPA, 1996.  BasinPro 8 Thematic Mapper Land Cover.  NCSU Soil Science 
artment, Raleigh, NC. 
rsonal Communication: Dr. Deanna Osmond, NCSU Soil Science Dept, NC 
perative Extension Service. 
EW Committee Meeting Summary, January 4, 2007, Dr. Deanna L. Osm


SU Soil Science Dept, Raleigh, NC. 
5 Gannon, Richard, 1997.  Effectiveness of Wetland and Riparian Areas for 


atment of Agricultural Pollution Sources: A Literature Review (unpubl
r-Pamlico Agriculture Rule, Nash County Local Advisory Committee 
eline survey, 2003. 
r-Pamlico Pasture Point System, 2003.  
://www.enr.state.nc.us/DSWC/pages/tar-pamlicoBMP.html. 
uton JG.  2004.  Headwater catchments: estimating surface drainage extent 
oss North Carolina and correlations between land use, near stream, and water
lity indicators in the Piedmont physiographic region.  Doctoral Dissertatio
th Carolina State University, Raleigh, NC. 92 p. 
eeting Summaries for June 9, 2006 and July 17, 2006 Agricultural Technical 
mittee meetings, Jordan Nutrient Strategy.  NC Division of Water Quality, 


 


osts/Savings (AOC/S) 


lease see the general baseline discussion under RP.0 above. 


MPs projected in the capital cost section would require varying types of 
enance.  DSWC staff has estimated this cost at 15% of installation costs, 
uted over the BMP’s lifespan as represented by the cost share con
 costs then are cumulative, increasing annually w


crement of BMPs.  Calculations are provided in Table 3.7 below. 
 3.6:  Agriculture: Operating Costs to Farmers, 5-Year Full Comp


Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 TotalType of Cost
Total Annual Costs (Crop + Pasture) to Producer


pit
er


 


RP.2  Annual Operating C


(a)  Cost Baseline P


(b)  Description The B
maint
distrib tract period.  
O&M ith the addition of each new 
in


(c)  Quantify $ Table liance 


 


Ca al $190,470 $190,470 $190,470 $190,470
Op ation & Maintenance $57,141 $114,282 $171,423 $228,564
Planning $0 $0 $0 $0
Regulatory Transaction $0 $0 $0 $
Opportunity $50,465 $100,930 $151,395 $201,859
Total $298,076 $405,682 $513,288 $620,894


$190,470 $952,351
$285,705 $857,116


$0 $0
0 $0 $0


$252,324 $756,973
$728,500 $2,566,439
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(d)  Quantification 
Method 


A ith the 
ex 0 
ye
un f maintenance costs, adding to 15% of installation 
co  
1.
 
T


 
T


gain we performed separate, parallel estimates for crop and pasture.  W
ception of nutrient management, all BMPs used here have contract periods of 1
ars.  Since we estimate no net costs for nutrient management, we assume a 
iform 10-year distribution o
st over those 10 years.  Thus, annual costs in Tables 3.7 and 3.8 below amount to
5% of the annual capital cost shown in Tables 3.4 and 3.5 above for each BMP. 


able 3.7: Agriculture: Annual Cropland O&M Costs to Farmers 


able 3.8: Agriculture: Annual Pastureland O&M Costs to Farmers  


BMP Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total
 Riparian Buffer 508$        1,016$     1,524$     2,032$     2,540$       7,61$        
pland Conversion to Grass 1,559$     3,118$     


Cropland Operation & Maintenance Costs


BMP (Units) Yr 2 Yr 3 Yr 4 Yr 5
eam Protection System (LF)
stureland Conversion to Trees (Ac) 41,734$   62,$   
tal 108,686$ 163,029$ 217,372$ 27$ 815,145$  


Pastureland Operation & Maintenance


 


Total
Str 66,952$  100,428$ 133,903$
Pa 601 83,468$   
To


167,379$ 502,138$  
104,336$ 313,007$   


1,715


50' 9
Cro 4,677$     6,235$     7,794$       23,383$      
Cropland Conversion to Trees 731$        1,463$     2,194$     2,925$     3,656$       10,969$      
Nutrient Management $        -$         -$         -$         -$          -$           
Total 2,798$    5,59


- 
6$    8,394$    11,192$  13,990$     41,971$      


(e)  Assumptions  Maintenance = 15% of installation cost, distributed over contract life, as 


 be 
recommended by DSWC cost share staff.  Since many BMPs continue to 
function beyond contract life, the annual fraction of installation cost would
proportionally less than estimated here, making this estimate a conservative 
overestimate. 


NC Division of Soil and Water Conservation, in consultation with lo
Water Conservation Districts in the Jordan watershed. 


would not pay


(f)  Data Sources cal Soil and 


 


(a)  Cost Baseline 


RP.3  Annual Planning Costs/Savings (APC/S) 


Please see the general baseline discussion under RP.0 above. 


Farmers would rely on technical assistance provided by ACSP or USDA 
programs, and would absorb their own planning time into their operations, but 


(b)  Description 


 for planning services. 


(c)  Quantify $ $0 


(d)  Quantification 
Method 


N/A 


(e)  Assumptions N/A 


(f)  Data Sources N/A 
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RP.4  Regulatory Tr


(a)  Cost Baseline 


ansaction Costs/Savings (RTC/S) 


Please see the general baseline discussion under RP.0 above. 


Based on experience in the Neuse and Tar-Pamlico basins, we estimate that 


participation in rule development would not require business costs.  L


$0 


(a)  Cost Baseline Please see the general baseline discussion under RP.0 above. 


here would be opportunity costs associated with taking land out of product
r buffers or cropland conversion BMPs.  We used a uniform soil rental rate 
ovided by DSWC staff of $37.81/ac-yr to estimate the foregone income from


annually with the addition of each new increment of BMPs.  Total opportunity 
costs are shown in Table 3.9 below, while cropland and pastureland are broken 


(b)  Description 
farmers would not incur any explicit regulatory transaction costs.  Any 


ocal 
agricultural agency staff would incur the great majority of new transaction costs 
associated with implementing the rule.  For this, a Clean Water Act Section 319 
grant was obtained from NC Division of Water Quality under its FY2006 funding 
cycle that would provide for two new Soil and Water Conservation District 
Technician positions to carry out this work.  In addition, an existing Division of 
Soil and Water Conservation staff position has been given the added 
responsibility of coordinating the agricultural elements of the Jordan nutrient 
strategy.  No new resources are provided for that responsibility. 


(c)  Quantify $ 


(d)  Quantification 
Method 


N/A 


(e)  Assumptions N/A 


(f)  Data Sources N/A 


 


RP.5  Opportunity Costs/Savings (OpC/S) 


(b)  Description T ion 
fo
pr  
lost land use.  This cost is then cumulative over the years of lost use, increasing 


down in tables 3.10 and 3.11. 


(c)  Quantify $ Table 3.9: Agriculture: Opportunity Costs to Farmers, Full 5-Year 
Compliance 


  


Yr 1 Yr 2 Yr 3 Yr 4
Capital $190,470 $190,470 $190,470 $190,47
Operation & Maintenance $57,141 $114,282 $171,423 $228,564 $285,705
Planning $0 $0 $0 $0 $0
Regulatory Transaction $0 $0 $0 $0 $0
Opportunity $50,465 $1
Total


Type of Cost


  


00,930 $151,395 $201,
$298,076 $405,682 $513,288 $620,


Yr 5 Total
0 $190,470 $952,351


$857,116
$0
$0


859 $252,324 $756,973
894 $728,500 $2,566,439


Total Annual Costs (Crop + Pasture) to Producer
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(d)  Quantification 
Method 


We applied the soil rental rate of $37.81/ac-yr provided by DSWC to the number 
of BMP acres added each year, which would be one-fifth of the full compliance 


above.  Since nutrient management does not 
s. 


 
s 


sts to Farmers 


acreage shown in Table 3.4 & 3.5 
remove land from production, it generates no opportunity cost


Table 3.10: Agriculture: Annual Cropland Opportunity Costs to Farmer


 
Table 3.11: Agriculture: Annual Pastureland Opportunity Co


 


BMP Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total
50' Riparian Buffer 1,021$   2,043$     3,064$     4,086$     5,107$        15,322$      
Cropland Conversion to Grass 1,965$   3,929$     5,894$     7,859$     9,823$        29,470$      
Cropland Conversion to Trees 1,471$   2,941$     4,412$     5,883$     7,354$        $      
Nutrient Management
Total 4,45


22,061


7$  8,914$    13,371$  17,828$  22,285$      


Opportunity Costs on Cropland Taken Out of Producti


Pastureland
Total


66,854$      


on


BMP (Units) Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total
Stream Protection System (LF) 3,806$  7,612$    11,419$  15,225$  19,031$      57,093$      


 Conversion to Trees (Ac) 42,202$ 84,403$   126,605$ 168,807$ 211,009$    633,026$    
46,008$ 92,016$  138,024$ 184,032$ 230,040$    690,119$    


Opportunity Costs on Pastureland Taken Out of Production


(e)  Assumptions The average soil rental rate estimate is a reasonable estimate of opportunity cost 
across the watershed. 


(f)  Data Sources NC Division of Soil and Water Conservation, in consultation with local Soil and 
Water Conservation Districts in the Jordan watershed. 
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4-B.  Implementin


IA.0 Party Description


Name of Party T
primary responsibility for administering and enforcing the proposed rule.  Existing 
staff would assimilate this responsibility.  Existing DWQ Regional Office staff in 
the Raleigh and Winston-Salem offices may carry out compliance and 
enforcement actions as needed. 
The Division of Soil and Water Conservation would have key responsibility for 
coordinating the agricultural elements of the Jordan nutrient strategy.  This 
includes collection and analysis of data, overseeing local District staff, interfacing 
with the agricultural community, and coordinating and reviewing annual reports. 
An existing staff position with DSWC has been given this additional 
re
Local agricultural agency staff would incur the majority of new costs associated 
with implementing the rule.  For this, a Clean Water Act Section 319 grant was 
obtained from NC Division of Water Quality under its FY2006 funding cycle that 
would provide for two new Soil and Water Conservation District Technician 
positions to carry out this work for the two counties almost entirely within the 
watershed and the other 6 counties partially within it.   


g Agencies 


 


he Nonpoint Source Program in the Planning Section of DWQ would have 


sponsibility.  No new resources are provided. 


ormwater and wetlands permitting programs.  DWQ works closely with several 
ster agencies on matter
nd erosion control, and soil conservation. 


o specific program within DWQ currently exists for implem


Description DWQ currently administers multiple water quality related programs including 
st
si s concerning water quality, agriculture, forestry, sediment 
a


General Baseline N entation and 
compliance monitoring of agricultural strategies in the Jordan Reservoir 
watershed. 


Assumptions See this in section RP.0 in this chapter. 


Data Sources See this in section RP.1 in this chapter. 


IA.1  Regulatory Development Costs/Savings  (RDC/S) 


(a)  Cost Baseline Currently, DWQ does not have regulatory development costs associated with 
agricultural strategies. 


(b)  Description The rule-making costs involve staff time to research and review the specific 
components of the rules, develop into the rule language, research cost/fiscal 
impacts, participate in meetings with stakeholders, plan and participate in 
public workshops/meetings/hearings, present information to Commission and 
Department, and file/process rule, forms, etc. 


(c)  Quantify $ $0 


(d)  Quantification 
Method 


This cost represents an opportunity cost for DENR.  No new funds are being 
requested for implementation, but tasks would be integrated into existing job 
description and folded into workloads of existing staff. 


(e)  Assumptions See this in section RP.0 in this chapter. 


(f)  Data Sources See this in section RP.1 in this chapter. 
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IA.2  Monitoring & Recordkeeping Costs/Savings (MRC/S) 


 does not have any monitoring and recordkeeping costs 
associated with areas agricultural strategies. 


(a)  Cost Baseline Currently, DWQ


(b)  Description Monitoring and recordkeeping activities would be integrated with existing 
y 


ould 
er agencies and local governments administering 


programs to the maximum extent possible.  Any costs would be opportunit
costs for DWQ to implement the rule component.  No new funds are being 
requested for implementation, but tasks would be integrated into existing job 
description and folded into workloads of existing staff.  Activities w
include coordination with sist
existing programs relevant to agricultural strategies.  


$0 


This cost represents an opportunity cost for DWQ.  No new funds are being 
requested for implementation, but tasks would be integrated into ex
description and folded into workloads of exis


See this in section RP.0 in this chapter. 


See this in section RP.1 in this chapter. 


ts and Savings (PC/S) 


N/A 


(b)  Description There are no permitting costs associated with this proposed rule. 


N/A 


Method 


See this i


(f)  Data Sources r. See this in section RP.1 in this chapte


IA.4  Inspection and Enforcement Costs/Savings (IEC/S) 


(c)  Quantify $ 


(d)  Quantification 
Method isting job 


ting staff. 


(e)  Assumptions 


(f)  Data Sources 


IA.3  Permitting Cos


(a)  Cost Baseline 


(c)  Quantify $ 


(d)  Quantification N/A 


(e)  Assumptions n section RP.0 in this chapter. 


(a)  Cost Baseline N/A 


(b)  Description Inspection for compliance with the proposed rule would be integrated with 
existing on-site compliance efforts. 


$0 


This proposed cost represents an opportunity cost for DWQ to implement the 
rule component.  No new funds are being requested for implementation, but 
tasks would be integrated into existing job des
wor


(e)  Assumptions See this in section RP.0 in this chapter. 


(f)  Data Sources See this in section RP.1 in this chapter. 


 
 


 


(c)  Quantify $ 


(d)  Quantification 
Method 


cription and folded into 
kloads of existing staff. 
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Table 3.12: Agriculture Cost Summary 
 


 


$0


Yr 1 Yr 2 Yr 3
State Costs


Capital $0 $0 $0 $0 $0
ce $0 $0 $0 $0 $0 $0


$0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $
$0 $0 $0 $0 $0 $
$0 $0 $0 $0 $0


Operation & Mainten
Planning


ce $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $
$0 $0 $0 $0


Opportunity
Total


$0 $0
$0 $0 0


Type 
Local Costs


Yr 4 Yr 5 Total
$0


Operation & Maintenan
Planning
Regulatory Transaction 0
Opportunity 0
Total


Type of Cost


Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total
Capital $0 $0 $0 $0 $0 $0


an $0
0


Regulatory Transaction $0 $0
$0 $0 $0 $0
$0 $0 $0 $


of Cost


 
 


 
 


Operation & Main
Planning


ce


Regulatory Tran $0 $0 $0 $0 $0


Total


Yr 1
Capital $190,470


Type of Cost Yr 2 Yr 3 Yr 4 Yr 5 Total
$190,470 $190,470 $190,470 $190,470 $952,351


tenan $57,141 $114,282 $171,423 $228,564 $285,705 $857,116
$0 $0 $0 $0 $0 $0


saction $0
Opportunity $50,465 $100,930 $151,395 $201,859 $252,324 $756,973


$298,076 $405,682 $513,288 $620,894 $728,500 $2,566,439


Producer - Private Costs
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Chapter 4: Stormwater for New Development 


Step 1:  Basic Information 


1.1  Rule Reference No.     .0265 


1.2  Analyst Rich Gannon, Environmental Supervisor  
Kelly P. Johnson, Environmental Engineer 


1.3  Office  Division of Water Quality 
Planning Section 
1617 Mail Service Center 
Raleigh, NC  27699-1617 


1.4 Phone (919) 733-5083 x356, x376 


1.5 Comments on Agency Contact Mike Randall  
Division of Water Quality 
Stormwater Unit 
Phase II Stormwater Information 
(919) 733-5083 x 545 


1.6  Title of the Proposed Rule Jordan Water Supply Nutrient Strategy:  
Stormwater Management for New Development 


1.7  Citation 15A NCAC 2B .0265 
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1.8  Brief Description of the Proposed Rule This rule requires all local governments in 
Jordan Reservoir watershed to develop and


the 
 


implement permitting programs to require 
stormwater controls that meet subwatershed 
nutrient loading rate targets on new 
development activities.  Developers would be 


d to control nutrient export to certain 
ction 
rth 
am 


nments with a 
 local offset plan.  Control of 


 is also required.  
ater supply 


watersheds would still be required to comply 
lated treatment 


ensity caps designed to protect 
they are more 
thin one year of the 


 Division would submit a 
ission for 


er six months, local 
governments would submit programs for 


ion 


grams are to be 
implemented.  Annual reports are required.  


require
levels onsite, and may meet remaining redu
needs through in-lieu fee payment to the No
Carolina Environmental Enhancement Progr
(NC EEP) or to local gover
Division-approved
flows for stream protection
Development in existing w


with those existing density-re
thresholds and d
local water supplies where 
stringent than this rule.  Wi
effective date, the
model local program to the Comm
approval.  Within anoth


Division review and subsequent Commiss
approval.  Within two and a half years after the 
effective date, local pro


1.9  Rule Category Regulation 
 
 
Step 2:  Screening Analysis 
See Table 10 of the Executive Summary. 
 
Step 3:  Define the Problem and the Regulation 
3.1 Why is the Regulatory Proposal Needed? 


The Executive Summary describes the need for the entire set of rules that comprise the nutrient 
strategy.  The proposed strategy calls for the equitable distribution of reduction responsibilities 
across all sources, both point and nonpoint.  Watershed modeling estimates that nonpoint sources 
make up approximately one-half to two-thirds of nitrogen inputs to Jordan Reservoir, and more 
than four-fifths of phosphorus inputs.  Developed land uses currently comprise at least one-third 
of nonpoint inputs to the lake.  While nutrient export rates from developed lands vary, they have 
the potential to export at rates exceeding those of cropland.  The watershed encompasses some of 
the highest growth areas in the state.  Watershed-wide average projected growth rate through 
2020 is 2.3% per year.  New development left unaddressed will add significant new nutrient 
loading to Jordan Reservoir. 


3.2 How does the Proposed Rule Change Behavior? 


Local Governments: This rule would require all local governments in the Jordan Reservoir 
watershed to develop and implement programs, including ordinances, that carry out permitting 
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requirements for post-construction, engine  
subwatershed nutrient loading rate targets ctivities 
for the life of those developments.  This w tion and 
maintenance over time and through owner in 
Division approval for their programs and w  to the Division 
annually.  Thus, they would function as bo  under 
this rule. 


Local Government Baseline - Municipaliti
watershed will be required to implement lo  
Stormwater Phase II requirements beginni f the 
smallest towns in the watershed, Alamanc  not 
implementing Phase II programs fall withi
stormwater programs.  Thus, virtually all m ent new 
development permitting programs prior to is rule, 
additional responsibilities will involve rev in some 
cases ensuring that additional practices are ew 
water supply-only jurisdictions, where pea  flow 
rates are controlled.  Overall, we do not ex cant 
additional administrative costs to impleme


Local Government Baseline - Counties: W t of the 
Jordan watershed.  All counties in the wat shed area 
and thus administer WSW stormwater pro xcept 
Rockingham and Caswell are considered “ ew 
development throughout the unincorporate g by 
the Division, however this will not require evelopment 
activity in unincorporated areas is likely to ions, 


itting would fall to the municip sidering these factors, overall we do not 
counties would incur significa  administrative costs to implement this rule 


either.   


ate nutrient export and stormwater flow rate from proposed 
ther compliance with other applicable stormwater 


hase II – would also satisfy the nutrient and flow criteria of this 
rule.  If not, they would design structural BMPs to meet these requirements or pay offset fees to 


ible for making arrangements 
r conveyance systems and 


.  


 


r 
e 


ional treatment need would affect more intensive commercial, 


 


ered stormwater controls (BMPs) that will meet
and runoff flow limits on new development a
ould include ensuring continued BMP opera
ship changes.  Local governments would obta
ould report implementation progress


th regulated parties and implementing agencies


es: Eighteen of twenty-six municipalities in the 
cal stormwater programs to comply with NPDES


ng mid- to late 2007.  With the exception of two o
e and Ossipee, all remaining municipalities
n water supply watersheds and implement WSW 
unicipalities are implementing or will implem


 the effective date of this rule.  To implement th
iewing additional application information and 
 included to address nutrient targets and, in the f
k flow control is not required, ensuring that peak
pect that Jordan municipalities will incur signifi
nt this rule.   


ater supply watersheds cover fifty-one percen
ershed contain significant water supply water
grams (also, all counties in the watershed e
tipped in” under Phase II, which will subject n
d portions of those counties to Phase II permittin
 county resources).  The weight of new d
 fall within municipalities’ planning jurisdict


where perm
believe that 


alities.  Con
nt additional


Developers: Developers would estim
projects.  They would evaluate whe
requirements – Water Supply or P


the extent that they qualify for this option.  They would be respons
for long-term operation and maintenance of constructed stormwate
BMPs.   


Developers Baseline: Some developers would incur additional costs from two aspects of this rule
The Phase II rules and WS III and WS IV ordinances require stormwater controls where project 
density exceeds a threshold of 24% imperviousness.  The nutrient loading rate targets of this rule 
result in similar thresholds in Haw and Lower New Hope subwatersheds, but approximately a 
12% impervious threshold in the Upper New Hope subwatershed, necessitating BMPs (or offsets)
and flow control at a lower threshold in that small portion of the watershed under this rule.   


Phase II and WSW use a treatment design criterion of 85% TSS removal, which can be met with 
a single BMP per drainage area.  This rule, in using nutrient export rate targets, results in eithe
an additional BMP or payment of offset fees, or both, as site impervious cover increases abov
certain thresholds.  This addit
industrial and multi-family residential development.     


Property Owners:  In most cases, property owners would inherit long-term operation and 
maintenance responsibilities for stormwater BMPs from developers.  To the extent that this rule
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results in additional BMPs beyond those imposed by Phase II and WSW regulations as desc
above, property owners would inherit those additional maintenance costs. 


.1 Stormwater Regulations & Local Governments Affected 


II III IV


1 


Proposed JordanPhase IIWSW
 y


1 ac disturb - residential1 acre


ribed 


Table 4


 
 
 


12% bua2 all other dvlp. 24% bua2 all other dvlp. 24% bua2 all other dvlp.
24%+ bua2 -


10/70 rule3 10/70 rule3


85% TSS


(high density)


up to 50% bua2 max. - 
Control first 1" pptn.


detached res. dvlp.detached res. dvlp. detached res. dvlp.


70% bua2 max. - Control 
first 1" pptn.


1 du/ac1 of single family 
detached res. dvlp.


2 du/ac1 of single family 
detached res. dvlp.


-4 lbs N/ac/yr for single-family, detach
duplex residential dvlp.


-8 lb N/ac/yr for other dvlp., including multi
family residential, commercial and indu


Runoff for 1"  pptn.


 


up to 30% bua2 max. - 
Control first 1" pptn.


6% bua2 max. - Control 
first 1" pptn.


12% bua2 max. - Control 
first 1" pptn.


24% bua2 max. - Control 
first 1" pptn.


24% bua2 max. - Control 
first 1" pptn.


30% bua2 max. - Control 
first 1" pptn.


1 du/ac1 of single family 
detached res. dvlp.


N
on


-C
rit


i
A


re
a Lo


w
D


en
s


C
rit


ic
al


 A
re


a


Lo
w


 D
en


si
ty


H
ig


h 
D


en
s


ity


H
ig


h 
D


en
si


ty


24% bua


Control first 1" of 
pptn.


50% bua2 max. - Control 
first 1" pptn.


2.2 lb N/ac/yr & 0.82 lb P/ac/yr - 


85% TSS 


4.4 lb N/ac/yr & 0.78 lb P/ac/yr - LNH
3.8 lb N/ac/yr & 1.43 lb P/ac/yr - HAW


None


 


g unit per acre 


 10 percent of each jurisdiction's portion of the watershed outside of the critical area may be developed with up to 70% built-upon surface area.
n area


rate match 1 yr. 24 hr. peak rate matchNone


30' (low density); 100' (high (density) 30'
50' Buffer 2 zones


Table of Uses
Mitigation Requirement


Municipalities II II IV II III IV
X X X X DWQ


WSW Phase 
II


Alamance


WSW Phase 
II


Alamance
Counties


1du/ac=dwellin


3A maximum of


2 du/ac1 of single family du/ac1 of single family 2 du/ac1 of single family 


2bua=built upo


1 yr. 24 hr. peak 


ed and 


-
strial.


Buffer /  
Setback


Offsite 
Threshold


BMP Water 
Quality 


Peak Rate 
Requirement


s


Permitting 
Threshold


Treatment 
Performance


Standard


ca
l  it


2


1/2 ac. Disturb - commercial/industry


UNH
Treatment 
Threshold


X X X DWQ
X X X X DWQ


X X X
X


Burlington


Greensboro
Haw River


Apex Caswell
Chatham


X X X X X DWQ
X X X X x
X X X X DWQ
X X X DWQ


X X x
X
X


X X


Carrboro
Cary


Durham
Chapel Hill


Elon 
Gibsonville
Graham
Green Level


Durham
Guilford
Orange
Rockingham
Wake


 


X
X
X


X
X


Sedalia
Stokesdale
Summerfield


Whitsett
Swepsonville


X X
X X


X X
X


X
X


X


Kernersville
Mebane
Morrisville
Oak Ridge
Ossipee
Pittsboro
Pleasant Garden
Reidsville
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Table 4
 


 
 


Table 4.4:  New Development:  Summary of Costs by Affected Party 


 
 


.2: New Development Rule Timeline 


 
Date* Elapsed Time After Effective Date


Effective Date 9/1/2008 0 months
DWQ develops a model plan for EMC approval 9/1/2009 12 months


18 months                     
(6 months after EMC approval)


27 months                     
(15 months after EMC approval)


EMC Approval
30 months                     


LGs provide annual reports to DWQ documenting program's 
progress.


(18 months after EMC approval or upon 
DWQ's first renewal of LG's NPDES permit, 


whichever is later)


LGs adopt and implement stormwater management programs. 3/1/2011


DWQ requests EMC approval of stormwater management 
programs. 12/1/2010


*Based on effective date of September 1, 2008. 


3/1/2010LGs submit stormwater management programs.


Activity Assumed


 


Table 4.3:  New Development:  Summary of Costs by Type of Cost  
Regul'y


($/Yr 
Develo-


pers)


Tr
Cre


ear Annual Total


Capital
($/Yr Develo-


pers)


Maintenance
($/Yr Property Owners)


Planning
($/Yr 


Developers)


Regul'y
($/Yr Loc 
Gov'ts)


2009 $0 $0 0 $0 $0 $0 $0 $0
2010 $0 $0 0 $0 $0 $48,000 $0 $0
201 $202,698 $166,512 71 $19,772 $16,321 $0 $93 $0
2012 $431,682 $338,375 214 $59,951 $33,167 $0 $188 $0
2013 $478,480 $343,812 361 $100,776 $33,700 $0 $191 $0


5-Yr Total $1,112,859 $848,700 646 $180,500 $83,188 $48,000 $473 $0


ading 
dit Note 43


($/Yr 
Developers)


Y


1


Cum. # BMPs 
Needed


Cost To Maint. 
Cum. BMPs 


2009 $0 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $48,000 $0
2011 $166,512 $93 $16,321 $19,772 $0 $0
2012 $338,375 $188 $33,167 $59,951 $0 $0
2013 $343,812 $191 $33,700 $100,776 $0 $0


$848,700 $473 $83,188


Regulatory


$1,160,859


Developers ($Total) DWQ 
Oversight


($Total)


$0
$932,360


Year


PlanningCapital


Totals $180,500 $48,000


Property 
Owners
($Total)


Local Gov'ts
($Total)
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Step 4:  Identify Impacts 


4-A.  Regulated Parties:  Developers 


RP.0  Party Description (Developers) 


Name of Party Developers in the Jordan Lake Watershed 


Description Local governments would implement programs 2 ½ years after rule effective date.  
With an effective date of mid-2008, local governments would implement new 
development permitting programs by early 2011.  Thus, in the first five years, 
developers would incur costs in 2011, 2012, and 2013. 
 
Developers would incur capital, planning, and regulatory costs.  Section 3.2 above 
describes the nature of net additional requirements and associated costs facing 
developers.  They would be required to meet nutrient export rate targets, which vary 
by subwatershed, using onsite structural BMPs or a combination of BMPs and in-
lieu fee payments for off-site measures using either the North Carolina Ecosystem 


ents’ Division-approved offset 
plans.   
 


Enhancement Program (NC EEP) or local governm


General Baseline See Section 3.2 above. 
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Assumptions At points in the text, we identify supporting information beyond what we provide in 
the associated assumptions sections.  Those references, stated as either “Note x” or 


in Appendix B.  That appendix provides information 
ment rules – this rule, Stormwater for Existing 


Development and Stormwater for State and Federal Entities.  We state certain major 


 each subwatershed, we carry out all 
calculations using weighted average values for the entire watershed. 


 
he 


estimate average annual 
growth rate for the watershed as 1.6 % per year.  We make further 


to this area, the Tar-Pamlico export method, Piedmont Version. 
4. To avoid undue calculation complexity, we calculate costs assuming the use 


only.  This may provide higher cost estimates compared to 
l compliance through payment of offset fees to NC EEP as 


allowed under the rule.  Because these offset rates are currently under 
reevaluation by the General Assembly, we use a conservative assumption. 


5. We set proportions of BMPs based largely on cost-effectiveness, with 
minor adjustments based on local governments’ input. 


6. We assume a BMP lifespan of 30 years.  We believe there is relatively little 
real-world data on BMP longevity with which to guide this assumption. 


“Reference y”, can be found 
common to all three develop


assumptions here: 
1. Instead of separate calculations for


2. We project annual acres of new development based on county population 
growth projections from the NC Census.  This assumes that population
growth is uniform throughout a county, allowing us to infer growth in t
portions that fall within Jordan watershed.  We 


assumptions, detailed below, that equate this growth rate to acres of 
residential and non-residential development.  Overall, we estimate one-
quarter acre of land is developed for every person added to the population. 


3. For export rates from different land uses, we use established literature 
values for the Albemarle-Pamlico region and an export method developed 
by NCSU for Tar-Pamlico stormwater rule implementation and applicable 


of onsite BMPs 
assuming partia


Data Sources We reference information sources at points throughout this text and provide 
citations in Appendix B.  Our primary data sources are: 
o Jordan Reservoir Watershed Model, 2003, developed for the Division by 


Tetratech, Inc. 
o NC Census8 
o Hunt, WF and A. Wossink, 2003.  An Evaluation of Cost and Benefits of 


Structural Best Management Practices in North Carolina. 
o Moran, A. and W.F. Hunt, 2004.  BMP Cost Estimate Study. Cooperative 


Extension Service, North Carolina State University, Raleigh, NC. 
o Replies to information requests from the following local governments: Cary, 


Chapel Hill, Durham, Durham County, Greensboro, Guilford County. 
o Tar-Pamlico Nutrient Export Method, Piedmont Version, 


http://h2o.enr.state.nc.us/nps/tarpam.htm. 
o NC BMP Manual, July 2006 draft, NC DWQ. 
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RP.1  Annual Capit


(a) Cost Baseline 


al Costs/Savings  (Developers):   


Section 3.2 above describes baseline conditions for developers.  


The Jordan rules w
off beyond Phase II and Water Supply requirements in some cases, as describ


on 3.2 above.  To meet these additional reduction needs, capital costs 
lve land purchase and construction costs of engineered stormwater BMPs. 


owing table extracts costs to developers from summary Tables 4.3 and 4.4 


.5: Capital Costs to Developers 


 the following steps (note that we use the same process in the state and 
ral entities stormwater calculations and to address the post-baseline/transiti


n the Existing Development Rule calculations) : 
We estimate acres of residential and non-residential development for each of the 


t five years. 
2. For both N and P, we estimate a weighted average untreated loading rate


new development, quantify rate reductions achieved
II and Water Supply ordinances, and compare the res
rate target to calculate net additional lb/ac-yr reduction need, which we ap
acres of develop


3. We equate lo
BMP cost and annual load reduction values, and applying the resulting sin
cost-effectiveness value to lb/yr reductions needs.   


 


supporting variables in Table 4.7. 


Step 1 of 3: Acres per Year of New Development 
We used population growth data 2001-200
Jordan counties from the State Demographer to


 


Year Total Capital Regulatory Planning
2009 $0 $0 $0 $0
2010 $0 $0 $0 $0
2011 $182,926 $166,512 $93 $16,321
2012 $371,730 $338,375 $188 $33,167
2013 $377,703 $343,812 $191 $33,700
Total $932,360 $848,700 $473 $83,188


(b) Description ould require nutrient reduction and flow control for stormwater 
run ed 
in Secti would 
invo
 


(c) Quantify ($) The foll
above. 
Table 4


 
(d)  Quantification 
Method 


We use
fede on 
period i
1. 


firs
 for 


 by compliance with Phase 
ult to the rule’s loading 


ply to 
ment to estimate reduction need as annual mass load, lb/yr.   


ad reduction need to cost by calculating weighted average per-
gle 


Our calculations are presented in Tables 4.8 and 4.9 below, with values for 


 


 5 and projections 2001-2020 for 
 estimate a population-weighted 


annual watershed population growth rate and resulting annual population 
growth through the first five years of implementation. 


 We equated number of people to number of residences using a reliable Census 
value of 2.49 people per residence.  We converted number of residences to 
residential acres with an averaged ratio from Durham City and County and 
Guilford County, assuming that they reflect central tendencies for urban and 
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rural cases (Note 29). 
 


f residential to non-residential development 
acres, we averaged existing land use composition data from Durham City and 


e Neuse and Tar-


ur estimates of reduction needs are shown in Table 4.6 below, labeled as “excess” 
ading, and explained as follows.  Since local governments would implement new 


lve no costs and year 3 costs are half of a full year’s cost.  Year 4 and 5 
needs appear as negatives because P 


loading rate targets for new development are sufficiently high (lenient) that BMPs 
implemented under Phase II provide greater P load reductions than those needed 
under this rule. 
 
Table 4.6:  New Development: Net Load Reduction Needs 


 
ed 


 


16).  
 


 is appropriate for Jordan 
Lake watershed.  Where these sources overlapped, they were very consistent.  


ry 
nd 15 and a study done in the Randleman Lake 


 could not use field-scale loading rates produced 
ions, as they reflect generated 


ious 


 
 


haracteristic commercial 


 To establish an average ratio o


County and nine local governments previously surveyed in th
Pamlico River Basins (Note 38 and Table B-2). 


 
 
Step 2 of 3: Pounds per Year Reduction Needed Beyond Phase II, WSW  
O
lo
development programs beginning 2 ½ years after rule effective date, years one and 
two invo
costs are full-year.  Phosphorus reduction 


 
 
We used the following approach to develop these estimates.  Calculations are shown 
in Table 4.8 below: 


 For the two development types – residential and nonresidential – we establish
aggregate untreated runoff N and P loading rates, load reductions expected from
Phase II/WSW, and finally allowable loading rates as set by this rule.  To set 
these values, we relied on established, published values developed for the 
Albemarle-Pamlico region (References 14 and 15), supplemented by values 
estimated by the Tar-Pamlico export method, Piedmont Version (Reference 
The latter is a tool developed to implement the same type of stormwater rule in
the Tar-Pamlico River Basin.  The Piedmont Version


For phosphorus, we used the Tar-Pamlico export method, which was ve
consistent with References 14 a
watershed (Reference 19).  We
by the Jordan watershed model for these calculat
loads as opposed to loads delivered to surface waters.  Table 4.8 lists the var
loading rates.   


Using the above sources, we established untreated loading rate values for 
several intensities of residential development, and for c
and industrial cases.  We then weighted our results for the different residential 
types into a single residential loading rate value using the acres of these types 
estimated by the watershed model, and did the same to arrive at a single 
commercial/industrial loading rate value. 


Total 16,492 -4,157


TNExcess


(lb/year)
TPExcess


(lb/year)
0 0
0 0


3,236 -816
6,575 -1,657
6,681 -1,684


2009
2010
2011
2012
2013
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 We applied these untreated loading rates for both residential and non-residential 


e 


g treatment for each year and 
the surplus P both shown in Table 4.6 above. 


ed 


6). 


 


plied to annual development acres. 


Table 4.7:  New Development: Variables Used to Estimate Loads and Costs  


 


to our estimated annual development acres to yield lb/yr untreated load.  W
then estimated and subtracted load reductions due to Phase II/WSW rules, and 
compared the result to allowable loads under this rule using the rule’s loading 
rate targets.  This yielded the ‘excess’ N requirin


 
 Loads after Phase II/WSW treatment we established by applying an averag


BMP N or P efficiency, based on meeting those rules’ 85% TSS standard, to the 
untreated load for the fraction of new development estimated to exceed those 
rules’ built-upon area thresholds and thus require treatment.  For residential we 
estimate this treated fraction as 23%, for commercial/industrial 100% (Note 3


 
 Remaining load needing treatment was the difference between the post-Phase II


load and the rule-“allowed” load, which is the weighted average rule loading 
rate target ap


 
 


TNAllowed(lb/acre-year) 3.66
TPAllowed(lb/acre-y 11


Percent new residential dev over 24% imperviousNote 36 23%
TN Weighted Average Cost-Effectiveness ($/lb):Note 50 $43
TP Weighted Average Cost-Effectiveness ($/lb):Note 50 $556
Avg PhII-WSW BMP TN Removal Efficiency 36%
Avg PhII-WSW BMP TP Removal Efficiency 32%


 
 
 
 
 
 
 
 
 
 
 
 
 
 


2.49
3.15


People Per House8:
Houses Per Residential AcreNote 29


TNResidential(lb/acre-year)Note 20


TPResidential(lb/acre-year) Note 20


TNNon-Residential(lb/acre-year)Note 20


TPNon-Residential(lb/acre-year) Note 20


11


ear)


Number of Acres of non-res developed per acre res10,


4.04
0.58
15.0
1.40


1.35
 Note 38: 0.72
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Table 4.8  New Development: Calculation of Load Reduction Needs  


  


uantification 
ethod (cont’d) 


Step 3 of 3: Equating Pounds per Year Reduction to Cost 
 
We used the following steps.  Calculations are shown in Table 4.9 below. 
 
 For each BMP in the suite of nutrient-reducing BMPs we calculated annual 


load reduction.  We applied N and P percent treatment efficiencies to the 
averaged input loading rate, and multiplied the result by the acres of drainage 
area being treated by that BMP type.  Percent efficiencies were established 
under the Neuse and Tar-Pamlico stormwater rules and are included in the NC 
Stormwater BMP Manual.  Drainage areas are available either in the BMP 
Manual or in publications from NCSU Dept of Biological and Agricultural 
Engineering (see the Notes listed for each BMP in Table 4.9 below). 


 For each BMP


Resi-
ential TNNew


TNPhaseII


Treated 
TP


New Development Rule
Residential  Nutrient Loading


Added/Yr 
Notes29 


Ac/yr) 


Load 
(lb/yr) (lb/yr) 


Note 59


(lb/year) (lb/year) Load 
(lb/yr)


(lb/yr)   
Note 59


(lb/year) (lb


 -  - - - -
1,270 5,135 4,715 4,645 70 734 680 1,710 -
1,291 5,217 4,790 4,719 71 746 691 1,738 -3


6 1,311 5,301 4,867 4,795 72 758 702 1,765
1,332 5,386 4,945 4,872 73 770 713 1,794
1,354 5,473 5,025 4,950 74 782 725 1,823


0
3
9 1,420 5,741 5,271 5,193 78 821 760 1,912


e d
Acres 


(


Untreated Load 
TNAllowed TNExcess


TPNew


Untreated 


PhaseII


Treated 
Load TPAllowed TPExcess


/year)


2000 620,063  - -
2001 630,026 9,963 1,030
2002 640,150 10,12 1,047
2003 650,436 10,28 -1,064
2004 660,887 10,451 -1,081
2005 671,506 10,619 -1,098
2006 682,296 10,79 1,376 5,561 5,106 5,030 76 795 736 1,852 -1,116
2007 693,260 10,96 1,398 5,650 5,188 5,111 77 808 748 1,882 -1,134
2008 704,399 11,13 -1,152
2009 715,718 11,318 1,443 5,833 5,356 5,276 79 834 772 1,943 -1,170
2010 727,218 11,500 1,466 5,927 5,442 5,361 81 847 785 1,974 -1,189
2011 738,903 11,685 1,490 6,022 5,529 5,447 82 861 797 2,006 -1,208
2012 750,776 11,873 1,514 6,119 5,618 5,535 83 875 810 2,038 -1,228
2013 762,840 12,064 1,538 6,217 5,708 5,624 85 889 823 2,071 -1,247


Year


Estimated 
W'shed 
Pop @ 
1.6% 


Annual 
Growth 


Rate


Annual 
Pop 


Growth
(Peopl


/Yr)


Ratio: Ac 
Comm/ 
Ind per 


Ac 
Resid'l 


Note 38


Acres 
Comm/ 


Ind 
Added/ 


Yr 
(Ac/Yr)


TN
Untreated 


Load 
(lb/yr)


TN
Ph II-


Treated 
Load 


(lb/yr) Note 


59


TN 
Allowed 


Load 
(lb/year)


TN 
Excess 
Load


(lb/year)


TP
Untreated 


Load  
(lb/yr)


TP
Ph II-


Treated 
Load 
(lb/yr) 


Note 59


TP
Allowed 
(lb/year)


TP
Excess 
(lb/year)


TN
Excess 
(lb/year)


TP
Excess 
(lb/year)


Annual Cost 
to Remove 
Excess TN 
Not Incl'g 


Maint.
($/yr)


Annual Cost 
to Remove 
Excess TP 
Not Incl'g 


Maint.
($/yr)


2009 0.72 1,034 15,507 9,969 3,780 6,189 1,447 1,392 -1,392 0 0 $0 $0
2010 0.72 1,050 15,757 10,129 3,841 6,288 1,471 998 1,414 -416 0 0 $0 $0
2011 0.72 1,067 16,010 10,292 3,903 6,389 1,494 1,014 1,437 -423 3,236 -816 $182,926 -$348,906
2012 0.72 1,084 16,267 10,457 3,965 6,492 1,518 1,030 1,460 -430 6,575 -1,657 $371,730 -$709,025
2013 0.72 1,102 16,528 10,625 4,029 6,596 1,543 1,047 1,483 -437 6,681 -1,684 $377,703 -$720,418


16,492 -4,157 $932,360 -$1,778,349Total 2009-2013:


New Development
Total (Residential + Non-Residential) Load 


Reduction Needs and Total Costs           
Notes 31&28


New Development Rule
Non-Residential  Nutrient Loading


Year


 
 
Q
M
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regulatory transaction costs and divided by lifespan to obtain annual cost.  
Capital cost includes installation and land purchase cost for the BMP acreage.  
We obtained cost values from recent, published work specific to Piedmont 
North Carolina.  Our primary references are listed References 1 and 3, but we 
made efforts to determine average costs for BMPs, and we used cost 
information from References 1-6.  Calculations and assumptions specific to 
BMPs are provided as noted in Table 4.9 below, in Notes 1, 3, 6, 22, 23, 24, 
25, 30, 32, and 46. 


 We combined annual cost and reduction rate for individual cost-effectiveness 
values.  We then determined a weighted average cost-effectiveness ($/lb 
reduced) by applying likely proportions of BMP usage to these individual 
values.  We based the proportions primarily on relative cost-effectiveness 
values of the individual BMPs, but also adjusted somewhat based on input 
from local governments on anticipated usage. 


 We applied this single weighted average cost-effectiveness value to annual 
load reduction needs determined in Step 1 to derive annual costs.  We 
distributed total cost back out among its components based on their fractional 
contributions. 


 Note that while maintenance costs appear in Table 4.9 below, we do not 
include them in our summary of capital costs.  We report them in the operation 
and maintenance section, where we identify the affected party as property 
owners and not developers.   


 
 
Table 4.9: New Development: BMP Cost-Effectiveness Calculations  
 


Install Cost
($/BMP)


BMP 
Foot-
print 
(Ac)


Avg Per-
Acre 
Land 


CostNote 2


($/ac)


BMP Land 
Cost


($/BMP)


Total 
Capital 
Cost


(Land + 
Install)


($/BMP)


Stormwater WetlandNotes 1 & 22 $21,846 0.92 $77,912 $71,824 $93,670 $396 $5,461 $25 $99,156
BioretentionNotes 1 & 22 $7,682 0.04 $77,912 $2,961 $10,643 $179 $1,920 $25 $12,589
Wet Detention Notes 1, 22 $108,002 0.40 $77,912 $31,532 $139,534 $1,075 $27,001 $25 $166,560
Extended Dr


 
Fraction of Total Cost: 91.03%


 
 
 
 
 
 
 
 
 
 
 


Sand FilterNotes 1 & 22 $55,208 0.03 $77,912 $1,989 $57,196 $609 $13,802 $25 $71,023
Averages: $44,953 $279 $4,406 $25 $49,384


8.92% 0.05% 100.00%


y Det. Notes 23, 24 $23,500 0.14 $77,912 $10,910 $34,410 $940 $5,875 $25 $40,310
Grassed SwaleNotes 6 & 30 $650 0.023 $77,912 $1,789 $2,439 $2 $163 $25 $2,626
Filter Strip/Level Spreader Note 9 $7,575 0.36 $77,912 $27,723 $35,298 $137 $1,894 $25 $37,217
Infiltration Devices Notes 6 & 8 $8,800 0.05 $7 2 $4,058 $12,858 $0 $2,200 $25 $15,083
B r w/Level S


7,91
uffe preader Notes 32&52 $178 0.23 $77,912 $17,920 $18,098 $2 $45 $25 $18,167


Total Cost per BMP ($/BMP)
Capital Cost Annual 


O&M Cost 
Note 34


($/BMP-Yr)


Planning 
Cost Note 


10


($/BMP)


Reg. 
Trans'n 
Cost Note 


11


($/BMP)


Per-BMP 
Total Cost 
Not Incl'g 


Maint
($/BMP)
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Table 4.9: New Develop


 
 
(e) Assumptions We assumed a BMP lifespan of 30 years.  This is somewhat speculative; according 


to experts, lifespans have not yet been very well-established for water quality 
BMPs, they vary with BMP type and as a function of maintenance performed.  We 
found two sources with the following lifespan estimates - pond materials last 100 
years21, biofilters last 25 years22, water control structures last 10 years22, and 
underground detention lasts 100 years21.   
 


ment: BMP Cost-Effectiveness Calculations 


7.9 40% 40.1 127.1 3,812.2 $26 30%
7.9 35% 1.3 3.7 110.0 $114 10%
7.9 25% 23.5 46.5 1,394.7 $119 7%
7.9 10% 25.0 19.8 594.4 $68 7%
7.9 20% 1.0 1.6


 Note 9 7.9 20% 2.5 4.0 118.9 $313 0%
7.9 55% 2.5 10.9 326.9 $46 10%


0%  -  -  -  -  -
&52 7


0%  -  -  -  -  -
0%  -  -  -  -  -


7.9 35% 1.3 3.6 108.7 $654 0%
Averages: 16.5 45.7 1,372.2 $57 100%


%TN 
Effic2


Drain-
age 


AreaNote 


47


Annual 
Load 


Reduc
(lb/BMP-


Lifetime 
Load 


Reduc 
(lb/BMP-


Input 
Loading 


Rate
(lb/ac-yr) 
Note 57


BMP TN Treatment Effectiveness and Cost-Effectiveness
BMP Cost-
Eff Note 25


Not Incl'g 
Maint    


Likely 
Propor


tions Local 
Gov'ts Will 


Stormwater WetlandNotes 1 & 22


BioretentionNotes 1 & 22


Wet Detention Notes 1, 22


Extended Dry Det. Notes 23, 24


Grassed SwaleNotes 6 & 30 47.6 $55 27%
Filter Strip/Level Spreader
Infiltration Devices Notes 6 & 8


Mfg'd BMP SystemsNote 4


Buffer w/Level Spreader Notes 32 .9 30% 5.0 11.9 356.7 $51 9%
Permeable PavementNote 3


Rooftop Runoff Mgmt Note 3


Sand FilterNotes 1 & 22


(Ac) yr) 30 yr) ($/lb)


-


Use Note 15


Stormwater WetlandNotes 1, 22 0.88 35% 40.1 12.31 369.26 $269 30%
15.66 $804 10%


et Detention 3 $674 7%


Extended Dry DetentionNotes 23, 24 0.88 10% 25.0 2.19 65.81 $613 7%


Grassed SwaleNotes 6, 30 0.88 20% 1.0 0.18 5.26 $499 27%
Filter Strip/Level Spreader Note 9 0.88 35% 2.5 0.77 23.03 $1,616 0%


Infiltration Devices Notes 6 & 8  -  -  -  - 10%


Mfg'd BMP SystemsNote 4  -  -  -  - -


Buffer w/Level Spreader Notes 32, 52 0.88 30% 5.0 1.32 39.48 $460 9%


Permeable PavementNote 3  -  -  -  - -
Rooftop Runoff Mgmt Note 3  -  -  -  - -
Sand FilterNotes 1 & 22 0.88 45% 1.3 0.52 15.46 $4,593 0%


Averages: 16.3 4.64 139.29 $428 100%


BMP TP Treatment Effectiveness and Cost-Effectiveness


BioretentionNotes 1, 22 0.88 45% 1.3 0.52
Notes 1, 22 0.88 40% 23.5 8.23 247.0W


(f)  Data Sources See Appendix B for references cited above. 


RP.2  Annual Operating Costs/Savings (AOC/S) (Developers):   


)  Cost Baseline Section 3.2 above describes baseline conditions for developers.  (a
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(b)  Description BMPs require maintenance in order to continue to work effectively.  Examples of 
ion, removing undesirable 


species, removing accumulated sediment, clearing and repairing control 
structures, repairing erosion, and other activities.  However, developers would not 
be responsible for maintenance.  It would become the responsibility of property 
owners. 


maintenance include establishing desirable vegetat


(c)  Quantify $ $0 


(d)  Quantification 
Method 


N/A 


(e)  Assumptions N/A.   


(f)  Data Sources N/A 


RP.3  Annual Planning Costs/Savings (APC/S) (Developers):   


(a)  Cost Baseline Section 3.2 above describes baseline conditions for developers.  


(b)  Description Planning costs to developers would include activities such as stormwater routing 
design and runoff calculations, BMP selection, placement, sizing calculations, 
water quality and quantity drawdown design.   While much of this is required for 
Phase II and WSW regulations, this rule would impose additional complexity in 
some cases. 
We note that we did not attempt to estimate the incremental planning cost beyond 
Phase II and WSW requirements, thus our estimate should represent a 
conservative overestimate of costs. 


(c)  Quantify $ Table 4.10: Planning Costs to Developers 


 


We assumed planning costs at 25% of installation costs, as shown in Table 4.10 
above, varying for each BMP. 


We assumed planning costs at 25% of construction costs.  We found two sou
Planning costs estimated by NC EEP for r


median value. Support calculations for the C
(Reference 5) estimate design costs as 25%


(d)  Quantification 
Method 


Year Total Capital R
2009 $0 $0
2010 $0 $0
2011 $171,014 $155,658
2012 $347,524 $316,318
2013 $353,108 $321,400
Total $871,645 $793,376


egulatory Planning
$0 $0
$0 $0


$81 $15,275
$165 $31,041
$168 $31,540
$414 $77,855


(e)  Assumptions rces.  
evisions to the Division's Offset 


Payments Rule (Reference 6) were 18-47% of construction cost, with 24% as 
ary Stormwater Management Plan 


 of construction costs.  Based on these 
two sources, we assumed planning costs at 25% of construction costs.  This 


 rule.   incorporates staffing needed to implement the
 


(f)  Data Sources See Appendix B for references cited above. 
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RP.4  Regulatory Tra


(a)  Cost Baseline 


nsaction Costs/Savings (RTC/S) (Developers):   


Section 3.2 above describes baseline conditions for developers. 


Develope
stor
no significant additional regulatory
and W


(c)  Quantify $ Table 


(b)  Description rs would incur regulatory transaction costs associated with obtaining 
mwater permits from local governments.  It is plausible that they could incur 


 costs beyond those they face under Phase II 
SW regulations.  Thus we felt that the very minor additional cost we 


attribute here is not unreasonable. 
4.11: Regulatory Costs to Developers 


 


We estimated these costs at $25/BMP.  We based this on costs that would be 
incurred in an upcoming development at Alamance Community College.  See 
Note 11 and Table B-3, both in Appendix B. 


(e)  Assumptions ond that incurred under Phase II and 
WSW regulations. 
We assumed little to no incremental cost bey


generate an excess of phosphorus reduction relative to target rates.  Through 
the trading rule, Rule .0269, they could potentially sell such reduction ‘credits
to others in need.  However, 
sources, then phosphorus credit would not be of value.  Given this and other 
uncertainties associated with developing a trading program, we did not r
the potential benefit to developers from overtreating phosphorus.  This is a 
conservative approach that may over estimate the cost of complying with the 
rule. 


$0 


(e)  Assumptions N/A   


2011 $171,014 $155,658 $81 $15


2013 $353,108 $321,400 $168 $31,540
Total $871,645 $793,376 $414 $77,855


(d)  Quantification 
Method 


(f)  Data Sources See Appendix B as noted above. 


Section 3.2 above describes baseline conditions for developers. 


Developers may have the opportunity to generate trading revenue in this 
watershed.  BMPs treat for both nutrients but at different efficiencies.  Our 


 


RP.5  Other Costs/Savings (OtC/S) (Developers) 


(a)  Cost Baseline 


(b)  Description 


calculations in Table 4.8 above show that overall they would be likely to 


’ 
if nitrogen is the nutrient in short supply for all 


eport 


(c)  Quantify $ 


(d)  Quantification 
Method 


N/A 


(f)  Data Sources N/A 


Year Total Capital Regulatory Planning
2009 $0 $0 $0 $0


$0 $0
,275


2012 $347,524 $316,318 $165 $31,041


2010 $0 $0
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ts/S


(a)  Cost Baseline 


se II 
above, property owners would face additional 


Property Owners 


RP.1  Capital Cos avings (AOC/S) (Property Owners):   


In most cases, property owners would inherit long-term operation and 
maintenance responsibilities for stormwater BMPs from developers.  To the 
extent that this rule results in additional BMPs beyond those imposed by Pha
and WSW regulations as described 
maintenance costs. 


(a)  Cost Baseline In most cases, property owners would inherit long-term operation and 
maintenance responsibilities for stormwater BMPs from developers.  To the 
extent that this rule results in additional BMPs
and WSW regulations as described above, property owners would face additional 
maintenance costs. 


(b)  Description We quantify O&M costs for the B
WSW regulations. 


(b)  Description We would not expect property owners to incur capital costs.   


(c)  Quantify $ $0 


(d)  Quantification 
Method 


N/A 


(e)  Assumptions N/A.   


(f)  Data Sources N/A 


RP.2  Annual Operating Costs/Savings (AOC/S) (Property Owners):   


 beyond those imposed by Phase II 


MPs beyond those required under Phase II and 


(c)  Quantify $ Table 4.12: Maintenance Cost to Property Owners 


  


2009 0 $0
2010 0 $0
2011 71 $19,772
2012 214 $59,951
2013 361 $100,776


5-Yr Total 646 $180,500


Cum. # BMPs 
Needed


Cost To Maint. 
Cum. BMPs 


Year


M
($/Yr P


aintenance
roperty Owners)
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(d)  Quantification 
ethod 


Maintenance costs accrue to property owners for the lifetime of the development.  
These costs are cumulative annually for the entire watershed, increasing 


oportional to the increment of BMPs added each year.  The full increment of 
BMPs during the first five years is about 145 BMPs per year, equating to a cost 


year.  This is apparent from subtracting 
the preceding year’s values from year 4 and 5 values. 


M
pr


increment of approximately $40,000 per 


 
O&M costs for each BMP are shown in Table 4.12 above.  These costs are based 
on formulas provided in the publications referenced in the Notes for each BMP. 


See Appendix B. 


(f)  Data Sources See Appendix B. 


RP.3  Annual Plan


(a)  Cost 


ni sts/Savings (APC/S) (Property Owners):   


Baseline Property owners face Phase II and WSW regulations. 


ng Co


(b)  Description We do not anticipate planning costs to property owners. 


(c)  Quantify $ $0 


(e)  Assumptions 


(d)  Quantification 
Method 


N/A 


(e)  Assumptions N/A 


N/A 


nsaction Costs/Sav


(a)  Cost Baseline Property owners face Phase II and WSW regulations. 


We do not anticipate planning costs to property owners


(f)  Data Sources 


RP.4  Regulatory Tra ings (RTC/S) (Property Owners):   


 


(b)  Description .  


(c)  Quantify $ $0 


(d)  Quantification 
Method 


N/A 


(e)  Assumptions N/A 


Local Governments 


While technically local governments are regulated parties under this rule, the nature of their compliance is 
to administer programs that impose the substantive requirements of the rule on others.  Thus they do not 
incur costs as regulated parties but rather as implementing agencies.  For that reason we address their 
costs as implementing agencies. 


4-B.  Implementing Agencies: 


IA.0 Party Description (Local governments) 


Name of Party Local governments 
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Description All counties and incorporated municipalities in the watershed would be required to 
implement the provisions of this rule, which would involve enacting and 
implementing stormwater ordinances to control nutrient loading.  The local 
governments are the counties of Alamance, Caswell, Chatham, Durham, Guilford
Orange, Rockingham, and Wake, and the following municipalities: Alamance, 
Apex, Burlington, Carrboro, Cary, Chapel Hill, Durham


, 


, Elon, Gibsonville, 
, Green Level, Greensboro, Haw River, Kernersville, Mebane, Morrisville, Graham


Oak, Ridge, Pittsboro, Pleasant Garden, Reidsville, Sedalia, Stokesdale, 
Summerfield, and Whitsett. 


General Baseline Almost all municip
are to implement ne


alities in the watershed are subject to Phase II requirements and 
w development programs beginning mid- to late 2007.  The 


unicipalities not currently 
designated under Phase II, Reidsville and Pittsboro, based on their contributions 


ing municipalities fall within 
water supply watersheds and implement WSW stormwater programs.  Thus, we do 
n nt, quantifiable additional 
c
All counties in the watershed contain water supply watershed areas and administer 
WSW stormwater programs (while all counties in the watershed except 
Rockingham and Caswell are considered “tipped in” under Phase II, this will 
subject new development outside of water supply watersheds to Phase II 
permitting by the Division and will not require county resources).  Much new 
development activity is likely to fall within municipalities’ planning jurisdictions.  
Thus, counties should not incur significant additional costs to implement this rule 
either. 


Division expects to designate the two largest m


under the Jordan Lake TMDL.  Virtually all remain


ot expect that Jordan municipalities will incur significa
osts to implement this rule.   


Assumptions  


Data Sources 


IA.1  Regulator elop


(a)  Cost Baseline 


 
 


y Dev ment Costs/Savings  (RDC/S) (Local governments) 


Virtually all local governments have or will have stormwater ordinances to 
implement Water Supply or Phase II regulations.  Those implementing local Phase 
II programs, 18 of the 26 municipalities, will have both quality and peak flow rate 
requirements in place. 


(b)  Description Local governments would draft and adopt ordinances to implement the nutrient 
 and flow rate requirements of this rule.  The rule includes a one-year 


process after effective date wherein the Division works with local governments to 
loading


develop model programs.  We anticipate that the Division will provide them with 
model ordinances.  One such ordinance has been developed for Tar-Pamlico 
stormwater implementation, and could be readily adapted for  this rule. 


(c)  Quantify $ $48,000 in Year 2 
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(d)  Quantification 
Method ract time 


uage 


nce 


es.  
inate this cost. 


We assumed the 16 smallest municipalities (under 10,000 population) may need to 
contract assistance in preparing ordinances.  We assumed 80 hours of cont
per local government given the potential for providing model ordinance lang
and resulting minimal text modification needs, and a pay rate of  $36/hr.  We did 
not obtain input from local governments on this cost.  Other factors could influe
this cost.  One scenario could involve sharing of ordinance text among local 
governments with similar ordinance frameworks.  Another is the potential for the 
Division to utilize grant funds to contract development of model ordinanc
Either of these could greatly reduce or elim


(e)  Assumptions  In larger jurisdictions we assume that existing staff would absorb this cost. 
 As noted in the description above, we assume that Division staff will 


contribute to the rule development process, reducing local time deman


N/A 


Recordkeeping Costs/Savings (MRC/S) (Local governments) 


Virtually all local governments have or will have stormwater ordinances to 
implement Water Supply or Phase II regulations.   


This rule would not impose specific monitoring requirements outside of 
inspections, which are covered below.  Recordkeeping would be needed to
development projects and enforcement cases.  We incorporate those costs into 
one set of estimates for permitting, inspections and enforcement below. 


$0 


(d)  Quantification 
Method 


/A N


ds. 


(f)  Data Sources 


IA.2  Monitoring & 


(a)  Cost Baseline 


(b)  Description 
 track 


(c)  Quantify $ 


(e)  Assumptions N/A 


(f)  Data Sources N/A 


IA.3  Permitting Costs and Savings (PC/S) (Local governments) 


(a)  Cost Baseline 


 rule would become effective, eighteen of the twenty-six 


 


All eight counties contain significant area in water supply watersheds.  Sixteen of 
the twenty-six municipalities have significant area within Water Supply 
watersheds.  Before this
municipalities will have implemented Phase II stormwater programs involving 
permitting of new development post-construction treatment.  In addition, several
major municipalities currently implement more involved stormwater rules than 
required by Phase II or Water Supply.    


Local governments would implement permitting programs under this rule tha
would review for buffer requirements at the same time.  Because the two
are integrated, we a


(b)  Description t 
 activities 


ddress both in the buffer protection chapter.  The cost estimate 
in that chapter would cover costs of permitting, inspections, and enforcement for 
both stormwater and buffers.  Thus, costs reported here are zero. 


(c)  Quantify $ $0 


(d)  Quantification 
Method 


See the buffer protection chapter. 


(e)  Assumptions See the buffer protection chapter. 
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(f)  Data Sources See the buffer protection chapter. 


, Enforcement Costs/Savings (IEC/S) (Local governments) 


See the permitting discussion immediately above. 


See the permitting discussion immediately above. 


$0 


Method  


 the permitting discussion immediately above. 


(f)  Data Sources See th


IA.4  Inspection and


(a)  Cost Baseline 


(b)  Description 


(c)  Quantify $ 


(d)  Quantification See the permitting discussion immediately above. 


(e)  Assumptions See


e permitting discussion immediately above. 


 


IA.0 Party Descripti


Name of Party 


on (Division of Water Quality) 


Division of Water Quality 


Description The Division would review and approve local program proposals, including 
ordinances, review annual implementation reports submitted by local 
governments, and perform any compliance oversight on local programs. 


General Baseline  Division oversees local water supply watershed programs in the watershed, 
ch include both stormwater permitting and riparian setbacks for new 


opment.  The Division will soon implement Phase II permitting for post-
construction stormwater in most jurisdictions that are not required to do so 


, and monitors compliance with NPDES 
arge permits and state and federal non-discharge permits. 


The
whi
devel


themselves.  The Division issues, renews
disch


Assumptions N/A 


Data Sources N/A 


IA.1  Regulatory De


(a)  Cost Baseline t 


velopment Costs/Savings  (RDC/S) (Division of Water Quality) 


Division staff develop and coordinate watershed restoration initiatives and conduc
point source and nonpoint source permitting, compliance  and enforcement 
activities. 


Rule development involves staff time to: research rule components; plan and 
coordinate the rulemaking process; devel
document fiscal impacts; conduct/participate in stakeholder meetings; plan and 
conduct public workshops/meetings/hearings; present information to the 
Commission and agencies; and file and process rules, forms, etc. 


$0 


(d)  Quantificati
Method 


on  cost represents an opportunity cost to the Division.  No new funds are 
ested.  Tasks would be integrated into existing workloads. 


This
requ


(e)  Assumptions N/A 


(f)  Data Sources N/A 


(b)  Description 
op and revise rule language; research and 


(c)  Quantify $ 
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IA.2  Monitoring & RC/S) (Division of Water Quality) 


(a)  Cost Baseline Division staff develop and coordinate watershed restoration initiatives and 
ce  and 


Recordkeeping Costs/Savings (M


conduct point source and nonpoint source permitting, complian
enforcement activities. 


(b)  Description  


(c)  Quantify $ $0 


(d)  Quantification 
Method 


This cost represents an opportunity cost to the Divi
requested.  Tasks would be integrated into existing


sion.  No new funds are 
 workloads. 


(e)  Assumptions N/A 


(f)  Data Sources N/A 


IA.3  Permitting Costs and Savings (PC/S) (Division of Water Quality) 


(a)  Cost Baseline Division staff develop and coordinate watershed restoration initiatives and conduct 
permitting, compliance  and enforcement 


activities. 
point source and nonpoint source 


(b)  Description  


(c)  Quantify $ $0 


Method 
This cost represents an opportunity cost to the Division.  No new funds ar
requested.  Tasks would be integrated into existing workloads. 


N/A 


N/A 


 Enforcement Costs/Savings (IEC/S) (Division of Water Qua


(a)  Cost Base Divis
point 


(d)  Quantification e 


(e)  Assumptions 


(f)  Data Sources 


IA.4  Inspection and lity) 


line ion staff develop and coordinate watershed restoration initiatives and conduct 
source and nonpoint source permitting, compliance  and enforcement 


activities. 


(b)  Description  


(c)  Quantify $ $0 


This cost represents an opportunity cost to the Division.  No new funds are 
requested. 


(e)  Assumptions N/A 


N/A 


 


 
 
 


 


(d)  Quantification 
Method  Tasks would be integrated into existing workloads. 


(f)  Data Sources 
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Table 4.13: New Development Cost Summary  


 
 
 


 


 


$0


Yr 1
State Costs


peration & Main
lanning
egulatory Transact
pportunity
otal


n $0 $0 $0 $0 $0
$0 $0 $0 $0 $0
$0 $0 $0 $0


Yr 2 Yr 3 Yr 4 Yr 5 Total
Capital $0 $0 $0 $0 $0 $0
O tenance $0 $0 $0 $0 $0 $0
P $0 $0 $0 $0 $0 $0
R io $0
O $0
T $0


Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total
C $0 $0 $0
O $0 $0 $0
P
Regulatory Transactio $48,000
Opportunity $0 $0 $0 $0 $0 $0
Total $0 $48,000 $0 $0 $0 $48,000


otal
C $848,700
O  & Maintena ,776 $180,500
P $0 $0 $16,321 $33,167 $33,700 $83,188
R ctio $0 $0 $93 $188 $191 $473
O $0 $0 $0 $0 $0 $0
Total $0 $0 $202,698 $431,682 $478,480 $1,112,859


s
Developers and Property Owners - Private Costs


Type of Cost


Type of Cost
Local Costs


apital $0 $0 $0
peration & Maintenance $0 $0 $0
lanning $0 $0 $0 $0 $0 $0


n $0 $48,000 $0 $0 $0


Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 T
$0 $0 $166,512 $338,375 $343,812


nce $0 $0 $19,772 $59,951 $100


t
apital
peration


Type of Co


lanning
egulatory Transa
pportunity


n
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Chapter 5: Stormwater Management for Existing 
Development 


Step 1:  Basic Information 


1.1  Rule Reference No.     .0266 


1.2 Analyst (Name and Title) Kelly Johnson, Environmental Engineer 
Rich Gannon, Environmental Supervisor 


1.3 Office (Your Organizational Location) Division of Water Quality 
Planning Section 
1617 Mail Service Center 
Raleigh, NC  27604 


1.4  Your Phone  (919) 733-5083 x, x356 


1.5  Comments on Agency Contact Mike Randall  
Division of Water Quality, Stormwater Unit 
NPDES Phase II Stormwater Information 


1.6  Title of the Proposed Rule Jordan Water Supply Nutrient Strategy: Stormwater 
Management for Existing Development 


1.7  Citation 15A NCAC 2B .0266 


1.8  Brief Description of the Proposed Rule The proposed rule would require all municipalities 
and counties in each subwatershed to achieve and 
sustain mass loading reductions from existing 
developed lands that equate to the strategy’s 
percentage goals for each subwatershed as applied to 
developed lands. 


1.9  Rule Category Regulation  
 
Step 2:  Screening Analysis 


ee Table 10 of the Executive Summary 


tep 3:  Define the Problem and the Regulation 
.1   Why is the Regulatory Proposal Needed? 


The Executive Summary describes the need for the entire set of rules that comprise the nutrient 
strategy.  The proposed strategy calls for the equitable distribution of reduction responsibilities 
across all sources, both point and nonpoint. 


Watershed modeling estimates that nonpoint sources make up approximately one-half to two-
thirds of nitrogen inputs to Jordan Reservoir, and more than four-fifths of phosphorus inputs.  
Developed land uses comprise at least one-third of nonpoint inputs to the lake. 


3.2   How does the Proposed Rule Change Behavior? 


This rule would require all local governments in the Jordan Reservoir watershed to develop and 
implement programs to achieve sustained nutrient mass loading reductions from existing 


S
 
S
3
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developed lands in the watershed toward specific, quantified reduction goals.  No such 
requirements curre xist in the watershed.  Local governments would seek opportunities 


r jurisdictions indefinitely


ntly e to 
implement management practices on developed private and public lands that reduce nutrient 
inputs to streams in thei .  These practices could include activities such 
as installation of stormwater BMPs where runoff is currently untreated, increased street sweeping, 


 on fertilizer use, connection of individual residential 
proved means of wastewater treatment, elimination of illicit 


discharges to the stormwater system or of wastewater collection system discharges, or 
ieve greater treatment of stormwater on new development.  Local 


 responsible for ens rm.  This 
would include maintaining installed struct timate and 
track loading reductions over time. 


Local governments would conduct feasibi hich they would propose rates of 
implementation for load-reducing activitie ent reduction goals.  
Timeframes are expected to be long-term. ould begin to implement load-
reducing activities in the fifth year after rule effective date, at which time they would begin to 


ificant costs.  Because of the lon ce with this rule, we provide 
r costs, but al


Table 5.1: Existing Development Timeline 
 


 
Step 


4-A.  R


RP.0  P


 o  Lake watershed. 


restrictions or increased education
wastewater disposal systems to im


requirements to ach
governments would be uring that reductions are sustained long-te


ural management practices.  They would es


lity studies from w
s toward existing developm
  Local governments w


incur sign g-term nature of complian
not only annual and five-yea so total costs. 


Assumed 
Date* Elapsed Time After


Effective Date 9/1/2008
DWQ  to work in cooperation with LGs and other w
interests to develop model programs for EMC ap


shed 
. 9/1/2009 12 months


18 months        
(6 months after EMC app


27 months                    
(15 months after EMC approval)12/1/2010


3/1/2010


ent 


Activity  Effective Date


0 months
ater


proval
EMC Approval


             
roval)


 


EMC Approval
30 months                     


9/1/2011 36 months
DWQ requests EMC approval of loading reduction programs. 7/1/2012 46 months


Gs adopt and implement loading reduction programs. 9/1/2012 48 Months


*Based on effective date of September 1, 2008. 


3/1/2011


LGs submit stormwater management programs.


DWQ requests EMC approval of stormwater managem
programs.


Gs adopt and implement stormwater management programs. (18 months after EMC approval or upon 
DWQ's first renewal of LG's NPDES permit, 


whichever is later)


L


LGs submit loading reduction programs.


EMC Approval
L
LGs provide annual reports to DWQ documenting program's 
progress.


 


4:  Identify Impacts 


egulated Parties 


arty Description (Local Governments) 


Name f Party All local governments in the Jordan


Description The rule would apply to all eight counties with more than nominal land area in the 
watershed.  These are:  Alamance, Caswell, Chatham, Durham, Guilford, Orange, 
Rockingham, and Wake.  The rule would also apply to all twenty-three incorporated 
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municipalities with land area in the watershed.   These are: Apex, Burlingt
Carrboro, Cary, Chapel Hill, Durham, Elon, Gibsonville, Graham, Green Level, 
Greensboro, Haw River, Kernersville, Mebane, Morrisville, Oak Ridge, Pittsbor
Pleasant Garden, Reidsville, Sedalia, Stokesdale, Summerfield, and Whitsett. 


 Baseline Local governments in the watershed are not currently required to specifically reduce 
nutrient loading from existing developed lands.  However, some local government
require stormwater controls on development for water supply protection or for 
quantity control purposes, which decreases the reduction in nutrient loadin
from the untreated runoff condition.  Table 4.1 details existing local programs.  
Local governments also have opportunity to impose controls on new development 
in advance of 2011, ea


on, 


o, 


General
s 


g needed 


sing load reduction needs for the transition period. 
 


eline 


ls 


the period after the baseline and before 
rograms are implemented in 2011.  We estimate the extent 


to which this “transitional” loading exceeds loading targets for new development.  
We add this excess to the baseline reduction targets to establish total existing 
development N and P load reduction targets. 


We draw estimates of nitrogen (N) and phosphorus (P) annual mass loading to 
streams (lb/yr) from the range of developed lands in the watershed for the bas
period (1997-2001) from the results of a watershed model developed for this 
strategy by Tetratech, Inc.  We apply the strategy’s percentage load reduction goa
to these baseline loads to set baseline load reduction targets.  We estimate loading 
associated with additional development for 
local new development p


Assumptions Throughout the text, we provide references to explanations for the full set of 
supporting assumptions compiled in Appendix B.  That appendix also applies to the 
other two development rules - Stormwater for New Development and Stormwater 
for State and Federal Entities - because of common calculations among all three 
rules.  Major assumptions for this rule include the following: 
o While the Division is working with local governments to develop load 


reduction estimates for a range of more cost-effective, innovative management 
practices, these calculations assume the use of only conventional stormwater 
BMPs.  This assumption errs in favor of higher costs.  We use the Division’s N 
and P removal efficiencies set out in the NC BMP Manual. 


o We set proportions of BMPs based largely on cost-effectiveness, and adjust 
them based on local governments’ input. 


o We assume a BMP lifespan of 30 years. 
o We assume a uniform 30-year compliance timeframe (not defined in the rule) 


and a constant rate of implementation over the 30 years. 
o We base load reduction needs from baseline on estimates generated by the 


Jordan watershed model. 
o We base load reduction needs for the transition period on population growth 


m the NC Census.  We make assumptions that equate population 
s and types of development.  Overall, we estimate one-quarter 


acre of land is developed for every person added to the population. 
overnments would be able to trade excess P reduction accrued in 


meeting N reduction targets with other sources.  We estimate that credit value 
ng total cost. 


projections fro
growth to acre


o Local g


and deduct it in calculati


Data Sources We reference information sources at points throughou
citations in Appendix B.  Our primary data sources are


t this text and provide 
: 


o Jordan Reservoir Watershed Model, 2003, developed for the Division by 
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Tetratech, Inc. 
o NC Census8 
o Hunt, WF and A. Wossink, 2003.  An Evaluation of Cost and Benefits of 


Structural Best Management Practices in North Carolina. 
o Moran, A. and W.F. Hunt, 2004.  BMP Cost Estimate Study. Cooperative 


Extension Service, North Carolina State University, Raleigh, NC. 
o Replies to information requests from the following local governments: Cary, 


Chapel Hill, Durham, Durham County, Greensboro, Guilford County. 
o Tar-Pamlico Nutrient Export Method, Piedmont Version. 
o NC BMP Manual, July 2006 draft, NC DWQ. 


al Costs/Savings  (Local Governments) 


nce there are currently no requirements to reduce nutrient loading from existin
veloped lands, local governments do not incur capital costs for this activity. 


pital costs include the costs of purchasing land for stormwater BMPs and all 
nstruction costs for those BMPs.   


e first five years following rule effective date would be 2009-2013.  Local 
vernments would begin to incur costs related to retrofits in the fifth year, 2013
us, for this rule the annual and 5-year costs ar
tegorical costs for this rule are integrated in a fairly involved set of calculation
esent the entire calculation process once, in this capital cost section, and refer back 
 it in the remaining sections.  The following table lists all costs. 
ble 5.2: Existing Development Rule: Summary of Costs to Local Governmen


 brief, our approach is to first calculate load reductions needed, determine per BM


sign each a proportion of total BMP use, distribute total load reduction among them
rtionally, and produce a total reduction cost.  The remainder of this section 
r describes the following steps: 


1. Calculate annual mass load reduction needed from baseline loading and 
separately for development that is added during the post-baseline or 
transitional period, the period after ba
programs begin. 


2. Cost per BMP ($/yr/BMP): the sum of capital, lifet


ype of Cost Annual (Yr 5) 2009-2013 (5-Yr) Total (
apital $14,545,561 $14,545,561 $436,366,831


ation & Maintenance $107,509 $107,509 $49,991,7
ing $1,715,494 $1,715,494 $51,464,812
latory Transaction $54,294 $54,29


pportunity $0 $0
rading Credit -$23,20
otal $16,399,657 $16,399,657 $528,663,66


 


RP.1  Annual Capit


(a)  Cost 
Baseline 


Si g 
de


(b)  Description Ca
co


(c) Quantify $ Th
go .  
Th e the same.  Because the various 
ca s, we 
pr
to
Ta ts 


 


(d) 
Quantification 


In
costs for the range of BMPs available, calculate load-reducing effectiveness for each, 


Plann
Regu 4
O
T 1 -$23,201
T


Method 


P 


as  
propo
furthe
 


seline and before new development 


ime maintenance, planning, 
and transaction costs.  Capital includes both construction and land purchase.  


T 30-Yr)
C
Oper 54


$1,628,813
$0


-$10,788,543
7


56 







Chapter 5:    Stormwater Management for Existing Development______________________________ 
 


Divided by BMP lifespan to annualize costs. 
Per-BMP Effe3. ctiveness: Annual mass load removed per BMP (lb/yr/BMP), 


of land use loading rate (lb/ac-yr), BMP drainage area (ac) and 


4. 
y 


or each BMP.  


6.  the 
it from total cost. 


d reduction to estimate this 
additional cost.  Add to the baseline reduction cost for total cost. 


 
Step 1: Calculating Load Reductions Needed 


two 


 
ing with stakeholders on a single, mutually 


alues are taken 


we calculate these parties’ loads and deduct them from the total to arrive at local 
governments’ responsibility.  Results of these calculations are provided in Table 5 of 
the Executive Summary, and are based on the following: 


o DOT has estimated their areal loading rates (3.17 TN lb/acre-year and 0.5 TP 
lb/acre-year) and the number of acres that they occupy (25,547 acres).  We 
calculated DOT’s responsibility by multiplying loading rate by acres. 


o We similarly estimated other state entities’ loads from the acres that they 
occupy and likely loading rates from those acres.   


 


the product 
BMP efficiency (%). 
BMP cost-effectiveness: divide step 2 by step 3. 


5. Distribute baseline load reduction target among the BMPs and multiply b
each BMP’s cost-effectiveness to determine load reduction cost f
Sum the cost for all BMPs. 
Determine excess reduction achieved for one nutrient in fully treating
other and equate to dollar value. Deduct this tradable cred


7. Repeat steps 3-6 for the transitional period loa


 
Baseline loads are available from the watershed model, while post-baseline loads 
required estimation.  Because of this, and because the loading rates used in the 
methods represent slightly different things, we keep baseline and post-baseline 
calculations separate, combining them only at the cost tabulation stage.  For rule
implementation, the Division is work
agreeable load estimation method. 
 
Reduction Needed to Baseline Loads 
The annual mass load reduction needed from baseline loads for all existing developed 
lands in the watershed is calculated in Table 5.3 below.  These v
directly from the watershed model.  DOT and other state entities would be responsible 
for portions of this load, but the model did not distinguish these land use types.  Thus, 


Met
(continued) 
 


Reduction Needed to Post-Baseline Loads 
In addition to baseline load reduction requirements, entities subject to this rule would 
be responsible for reducing load to the watershed from development that occurs after 
the baseline and before new development programs are implemented in 2011.  We 
refer to this element as the post-baseline reduction.  We calculate the post-baseline 
reduction need by equating population growth for the period to acres of residentia
non-residential development, then mu
aggregated per-acre loading rates.  Each step is detailed here. 


tion Growth Rate: We obtained actual and 2020-projected population grow
es for watershed counties from the State Demographer’s Office, from whic


(d) 
Quantification 


hod 


 
 
 
 
 
 


l and 
ltiplying each of those acreages by appropriate, 


 
Popula th 
estimat h we 
derived an average annual growth rate for the watershed.  Table 5.4 below provides 
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(d) 
Quantification 
Method 
(continued) 
 


this cal
 
Res n
of peop
population growth to residential acres by dividing people/yr by the product of the 
num r acre.   
 


culation. 


ide tial Acres: We applied this annual growth rate to the 2000-Censused number 
le in the watershed to get annual population growth.  We then equated annual 


ber of people per house and the number of houses pe


HousePeopleYearYear  


do this, we obtained NC Census whole-county population growth data and 
ions through 2020 and converted to annual watershed population g


used the NC Census value of 2.49. House-per-acre av
and county


3.15 houses/acre.  A sim
variations in the city
only 3.8-5.4%. 


nty, and it was a cumulative data record. 


 


x
Acres sidentialReAcresHousex


Growth Peoplesidential )(Re =


 
To 
project rowth using 


 land area proportions in the watershed.  This assumes even population 
, which introduces some error.  People per house: we 


erages differ widely between city 
. For city, we used the following provided by Durham City/County: 


By 
 


ate 
we averaged them for a final conversion factor of 


ple sensitivity analysis on this value showed that plausible 
/county range (+/- .5 house/ac) varied the final cost of this rule by 


 
 


l, it included both city and 
cou


county
distribution across each county


242,582 population/(2.49 people/house)/18,365 residential acres = 5.3 houses/ac. 
contrast, Guilford County provided complete permitting data on residential lots and
acres for the year July 2005-June 2006; the county's 58 cases averaged 1.0 
houses/acre. Lacking data with which to project relative proportions of new 
development falling in city versus county but believing these two values approxim
central tendency for the two cases, 


 
Non-Residential Acres: We calculated non-residential development acres associated 
with population growth using a residential multiplier of .72.  This ratio of non-
residential to residential acres is based on a staff survey of Jordan local governments, 
both city and county, requesting proportions of new development in different land use
types.  Results were variable.  We used Durham City/County data because it appeared
to be the most representative: values were the most centra
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Table 5.3:  Existing Development Baseline Loads and Reduction Targets 


Baseline 
Values 


Goals 
(lb/year) 


TN (lb/yr) 
093 583,764 2,758 97,373 160,078 237,834 177,376 2,358,087 


334 12,408 13,472 15,392 9,495 13,411 24,240 103,134 5%
071 1,324 3,004 2,796 474 643 11,056 24,552 0% 0


            477,564   22,651
 


 


 
 


ng Development:  Annual Population Growth Rate for Post-Baseline Period  
 


T


County


Co. 
Area, 
2000
(mi2)


Fraction of 
County Area in 
Jordan W'shed 


Note 16


Whole-
County 


Population8


2000


Estimated 
2000  


Population in 
Jordan 


Watershed


Whole-
County 


Population8


2020


Avg Ann 
County 
Growth 
Rate


(Pers/yr)


Avg Ann 
County 


Growth Rate


425 20% 23,501 4,700 26,652 158 0.67%
683 45% 49,329 22,198 73,924 1,230 2.49%
290 35% 223,318 78,161 297,461 3,707 1.6
649 55% 421,048 231,576 527,134 5,304 1.26%
400 55% 115,533 63,543 149,080 1,677 1.45%
566 25% 91,928 22,982 96,450 226 0.25%
832 8% 627,866 50,229 1,106,218 23,918 3.81%


Totals: 1,683,317 597,64
Average Annual Jordan Grow


 
Lake 
Arm 


RVLNote5 RLLNote5 RMLNote5 RMHNote5 RHHNote5 RVHNote5 OFF CIT BAR Total Exist 
Dev. 


% Reduc 
Required 


Existing Dev 
Reduction 


Existing Dev 
Reduction 


GoalsWatershed
(lb/year) 


HAW 557,601 17,211 524, 8% 188,647
UNH 77,756 25,877 50,596 104,698 80,059 93,572 59,421 87,208 55,062 634,250 35% 221,987
LNH 50,126 10,078 11,018 17,465 17,850 17,001 2,968 4,182 20,042 150,730 0% 0


410,634 


Total                   3,143,067   410,634   


TP (lb/yr) 
HAW 40,148 1,438 41,369 56,768 464 16,026 25,611 36,611 131,442 349,878 5% 17,494
UNH 6,484 2,898 5, 5,157
LNH 2,987 1,197 1,


22,651 


Total         


able 5.4:  Existi


(%)


ALAMANCE 430 95% 130,794 124,254 171,023 2,011 1.54%
CASWELL
CHATHAM
DURHAM 6%
GUILFORD
ORANGE
ROCKINGHAM
WAKE


5 2,447,942 38,231 2.30%
1.61%th Rate, Co Pop-Weighted: 
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(d) Quantification 


et
(continued) 
 
 


 
 


 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Values we used in estimating land consumption rate from population growth are 
de ab  belo  is t ries ad w


those lands. Assumptions not documented below m und in the ass ns
section above. 
 
L  R A   i c s we l ped 
developed land uses listed in Table 5.3 into esi nd n esid
and developed representative loading rates f .  gen r , we relie


n publ ed va es dev oped f  the Al marle-Pa ion (Referen
and 15), supplemented where needed by values calculated with the Tar-Pamlico 
export metho ie  v  (R W e sou s 
ov e ste r or sed th ar-Pam
export met hi s ve onsis  w fere  and nd a stud


one in e Ran eman Lake watershed (Reference 19).  We did not use field-scale 
loading rates produced by the Jordan watershed model, as they reflect generated 
loads as opposed to loads deliv ed to surface waters.   
 
To arrive at aggregated loading rates, for the residential case we calculated or 


them.  For commercial/industrial, we aggregated impervious scenarios in the 70-
90% impervious range.  In all cases, we weighted combined values by acres of 
each land use type as taken from the watershed model.    
 
The second grouping of loading rates in Table 5.5, denoted by “WSW-PhII”, is the 
first group adjusted down for compliance with Water Supply Watershed and Phase 
II regulations.  We weighted the rates to reflect WSW 60% impervious caps, which 
affected commercial and industrial scenarios, and the use of one BMP.  For 
commercial/industrial, we also used a 50/50 mixture of rooftop and transportation 
impervious to reflect a balance between commercial and industrial cases.  For the 
BMP, we used a weighted average efficiency of all BMPs that achieve 85% TSS 
removal as required by these two regulations (36% N, 32% P).   
 
The third group of loading rate values in Table 5.5 includes “allowed” rates, that is 
the new development loading targets established in the new development rule, 
weighted across all three subwatersheds.  Subtracting these targets from either the 
top, untreated development rates or the middle, WSW-PhII treated development 
rates gives the remaining reduction needed from lands developed during the 
transition years, 2002-2011.  For these years we assumed half of all development 
would fall in a WSW or Phase II community given that 50% of Jordan watershed 
is occupied by WSWs and that in the latter years, additional area would be subject 
to Phase II permitting requirements.  Thus, half of the total “excess” load came 
from the difference between untreated and target rates, and half from the difference 
between WSW-PhII treated and target rates. 
 
 
 
 
 
 


M hod 


 
 


 


inclu d in T le 5.5 w, as he se  of lo ing rates 
ay be fo


e developed for 
umptio  


oading ates:  s seen in Table 5.5, to s mplify alculation um all the 
two - r dential a on-r ential - 
or each For nitro ates d 


o ish lu el or be mlico reg ces 14 


d, P dmont ersion eference 16).  here thes rce
erlapp d, they were very consi nt.  Fo phosph us, we u e T lico 


hod, w ch wa ry c tent ith Re nces 14 15 a y 
d  th dl


 found values for county and municipal development intensities and combined 


er
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(d) Quantification 


d) 


Table 5.5:  Existing Development:  Variables Affecting Post-Baseline Load 
Method 
(continue
 


 
 


Acre
TPTNlb


Acre
TPTNlb


Acre
TPTNlb AllowedNewExcess )&()&()&(


−=
 


 
Loads: The final step in determining excess load for the post-baseline period is 
simply to multiply the excess loading rate for residential by residential acres, doing 
the same for commercial/industrial, and summing the two.  Repeat calculation for 
each year and sum all years.  These calculations are shown in Table 5.6 belo
Summing the last two columns, the total Excess N = 71,300 lb N/yr reduction 
needed, while total Excess P = -10,000 lb P/yr reduction needed.  Thus, while N 
reductions are needed, WSW and Phase II controls result in excess P reduction. 


w.  


 


People Per House8: 2.49
Houses Per Residential Acre Note 29 3.15
TNResidential(lb/ac-yr)Note 20 4.0
TP


TPComm/Ind (lb/ac-yr) Note 20
1.40


TNResidentialWSW-PhII (lb/ac-yr) Note 20 3.2
TPResidentialWSW-PhII (lb/ac-yr) Note 20 0.48
TNComm/Ind WSW-PhII (lb/ac-yr) Note 20 6.75
TPComm/Ind WSW-PhII (lb/ac-yr) Note 20 0.79


TN Exist Dev Avg (lb/ac-yr) Note 20 
9.65


TP Exist Dev  Avg (lb/ac-yr) Note 20 1.05
TNAllowed(lb/ac-yr)11


3.66
TPAllowed(lb/ac-yr)11


1.35


#Years to Achieve Exist. Dev. Load Red.Note 19: 30


# Acres comm/ind per acre residential10, 15, Note 38: 0.72


Residential(lb/ac-yr) Note 20 0.58
TNComm/Ind (lb/ac-yr)Note 20 15.0
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Table 5.6 (Part 1 o
 


f 


 
 


2).  Existing Development: Post-Baseline Load Reduction Needs 


2).  Existing Development: Post-Baseline Load Reduction Needs 
 


2
9


r 
ial 


Acres 
Comm/Ind 
Developed 


TNNew


After TNAllowed TNExcess TPNew TPAllowed TPExcess TNExcess


Existing Development Rule
Additional Commercial / Industrial Loading Post-Baseline


Existing
Developme
Res + C


AcresNote 29 


Residential 


Developed 
2002 thru 
2011Note 57 


TNNew


After WSW-
PhII 


(lb/year)


TNAllowed


(lb/year)
TNExcess


(lb/year)


TPNew


After WSW-
PhII 


(lb/year)


TPAllowed


(lb/year)
TPExcess


(lb/year)


2000  -- 620,063  -  -  -  -  -  -  -
2001  -- 630,026
2002  -- 640,150 10,123 1,291 4,674 4,719 -45 746 1,738 -992


2003  -- 650,436 10,286 1,311 4,749 4,795 -46 758 1,765 -1,008
2004  -- 660,887 10,451 1,332 4,825 4,872 -47 770 1,794 -1,024
2005  -- 671,506 10,619 1,354 4,903 4,950 -47 782 1,823 -1,040
2006  -- 682,296 10,790 1,376 4,982 5,030 -48 795 1,852 -1,057
2007  -- 693,260 10,963 1,398 5,062 5,111 -49 808 1,882 -1,074
2008  -- 704,399 11,139 1,420 5,143 5,193 -50 821 1,912 -1,091
2009 Year 1 715,718 11,318 1,443 5,226 5,276 -51 834 1,943 -1,109
2010 Year 2 727, 18 11,500 1,466 5,310 5,361 -51 847 1,974 -1,127
2011 Year 3 738, 03 11,685 1,490 5,395 5,447 -52 861 2,006 -1,145
2012 Year 4 750,776
2013 Year 5 762,840


Existing Development Rule
Additional Residential  Loading Post-Baseline


Year Growth
(# People)


 Population 
Increases at 


1.6% 
Annual 
Growth


 
 


Table 5.6 (Part 2 of 


Ratio:  Acres 
Comm/Ind pe


Acre Resident
Note 38 2002 thru 


2011Note 57 


WSW-PhII 
(lb/year)


(lb/year) (lb/year) (lb/year) (lb/year) (lb/year) (lb/year)
TPExcess


(lb/year)


2000  --  -  -  -  -  -  -  -  -  -  -
2001  --
2002  -- 0.72 925 10,056 3,381 6,675 1,295 1,245 50 6,630 -942


2003  -- 0.72 940 10,217 3,435 6,782 1,315 1,265 51 6,736 -957
2004  -- 0.72 955 10,382 3,491 6,891 1,336 1,285 51 6,844 -973
2005  -- 0.72 970 10,548 3,547 7,002 1,358 1,306 52 6,954 -988
2006  -- 0.72 986 10,718 3,604 7,114 1,380 1,327 53 7,066 -1,004
2007  -- 0.72 1,001 10,890 3,662 7,229 1,402 1,348 54 7,180 -1,020
2008  -- 0.72 1,017 11,065 3,720 7,345 1,424 1,370 55 7,295 -1,037
2009 Year 1 0.72 1,034 11,243 3,780 7,463 1,447 1,392 56 7,412 -1,053
2010 Year 2 0.72 1,050 11,424 3,841 7,583 1,471 1,414 56 7,531 -1,070
2011 Year 3 0.72 1,067 11,607 3,903 7,705 1,494 1,437 57 7,652 -1,087
2012 Year 4
2013 Year 5


 
nt Rule


omm/Ind


Year
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(d) Quantification 
Method 
(continued) 


Step 2: Per-BMP Costs 
 
In this step we calculate a lifetime per-BMP cost for the range of available BMPs.  
We include all BMPs the Division currently credits with N or P removal.  These 
conventional structural practices are detailed in the NCDENR draft BMP manual 
(Reference 2), and a simplified list is provided below.  The Division is working 
with stakeholders to identify and evaluate non-traditional options for reducing 
nutrients, which may yield more cost-effective options.  Thus, these calculations 
err conservatively in favor of higher costs. 


 
Using the fiscal note format, we recognize five cost components to BMPs: Capital, 
Operation & Maintenance (O&M), Planning, Regulatory Transaction, and Trading 
Credit.  Our estimates for each of these costs for each BMP listed above are 


nt, lifetime 
costs, we calculate lifetime O&M cost from annual values, and add this to the 
others to yield complete lifetime costs per BMP, which we later annualize for 
annual cost calculations. 


 
 


Table 5.7:  Existing Development:  Per-BMP Cumulative Cost ($/BMP-1st 30 Yrs) 


Installation 
Cost


($/BMP)


BMP 
Footprint 


Area
(Ac)


Average 
Per-Acre 


Land 
CostNote 2


($/ac)


BMP Land 
Cost


($/BMP)


Total 
Capital 
Cost: 


Land + 
Install


($/BMP)


Cumulative 
O&M Costs 
for First 30 


Years 
($/Bmp-1st 


30 Years)


Cumulative 
Cost Per 
BMP for 
1st 30 
Years 


($/BMP-1st 
30 Years)


Capital Cost Annual 
Operating/ 


Maintenance 
CostNote 34


($/BMP-Yr)


Planning 
CostsNote 


10


($/BMP)


Regulatory 
Transaction 
Costs Note 11


($/BMP)


provided in Table 5.7 below.  Since all costs except O&M are up-fro


 


TN TP
40% 35%
35% 45%
25% 40%
30% 30%
55% 0%
30% 30%
35% 45%


36% 32%


Stormwater WetlandNotes 1 & 22 $21,846 0.83 $77,912 $64,642 $86,487 $390 $5,844 $5,461 $25 $97,818
BioretentionNotes 1 & 22 $7,682 0.03 $77,912 $2,665 $10,347 $176 $2,647 $1,920 $25 $14,939
Wet Detention Basin (Wet $108,002 0.36 $77,912 $28,379 $136,381 $1,045 $15,677 $27,001 $25 $179,084
Extended Dr


BMP TSS
Constructed Wetland 85%
Bioretention 85%
Wet Detention 85%
Dry Detention + Grassed Swale 85%
Infiltration Device 85%
Restored Riparian Buffer 85%
Sand Filter 85%


Average Efficiency 85%


y Detention BasinNotes $23,500 0.14 $77,912 $10,910 $34,410 $940 $14,100 $5,875 $25 $54,410
Grassed SwaleNotes 6 & 30 $650 0.023 $77,912 $1,789 $2,439 $2 $25 $163 $25 $2,651
Filter Strip/Level Spreader Note 9 $7,575 0.36 $77,912 $27,723 $35,298 $137 $2,055 $1,894 $25 $39,272
Infiltration Devices Notes 6 & 8 $8,800 0.05 $77,912 $4,058 $12,858 $0 $7 $2,200 $25 $15,090
Manufactured BMP SystemsNote 4  -  -  -  -  -   - $0  -  -
Buffer with level spreader Notes $178 0.23 $77,912 $17,920 $18,098 $2 $31 $45 $25 $18,199
Permeable PavementNote 3  -  -  -  -  -  - $0  -  -
Rooftop Runoff Management Note 3  -  -  -  -  -  - $0  -  -
Sand FilterNotes 1 & 22 $55,208 0.02 $77,912 $1,790 $56,997 $575 $8,629 $13,802 $25 $79,453
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(d) Quantification 
Method 
(continued) 


We utilize best available pub
ell as input from local gov


lished data from North Carolina stormwater experts as 
ernments in the above calculations.  As noted in Table 


the City and County of Durham.  See Table B-2.  These values reflected a 
much larger, more robust data set than values provided by others.  However, 
the range of values provided by others was similar (Note 2).  Depending on the 
BMP, land cost ranges from a small to a large fraction of total cost.  However, 
a simple sensitivity analysis shows that varying land cost by over one-third in 
either direction, between $50,000 and $100,000/acre, varies the final cost of 
achieving the baseline reduction by only 8 percent in either direction.   


o We estimate planning cost as 25% of construction cost (Note10).  This 
incorporates local government staffing costs to implement the rule. 


o Regulatory transaction costs are assumed to be $25 per BMP (Note11).  We 
 is a rough initial estimate. 


 of 
ut 


st across all BMPs is the result taken forward.  The 
resulting TN estimate, approximately $419 million, represents total cost to achieve 
percentage reductions on the baseline loading estimated by the watershed model.  
This cost, combined with the similar cost for the transition period yields the total 


eginning of this 
chapter. 


w
5.7 above, see Notes 1, 3, 6, 22, 23, 24, 25, 30, 32, and 46 in support of individual 
elements.  The following points, as well as assumptions identified in the 
Assumptions section above, summarize information contained in the listed notes: 


o We include construction and land purchase costs in capital costs.   


o We estimate an average land cost of $78,000/acre based on data provided by 


believe this cost to be minimal, and this


 


Steps 3, 4, and 5: Per-BMP Effectiveness, BMP Cost-Effectiveness, and 
Total Cost 


Calculations are provided in Tables 5.8 and 5.9 below.  Table 5.8 contains 
estimates for TN, and Table 5.9 the same steps with TP values for the same set
BMPs.  Since a given BMP treats for both nutrients, the costs are not additive b
instead the higher total co


$529 million existing development reduction cost provided at the b


 
(d) Quantification 
Method 
(continued) 


 
Specifics related to the calculations in Tables 5.8 and 5.9 are: 


o The untreated input loading rate to BMPs for baseline conditions, 14.7 lb N/ac-
yr for nitrogen, is a weighted average of values given for all developed land 
uses in the watershed model.  This source and value is appropriate because the 
resulting reductions are compared against loading reduction needs estimated 
by the same watershed model.  This input rate will differ from the one we use 
for the transition period and for new development.  Those differences are 
discussed in Step 7.   


o We see that for existing development, BMPs prove to be significantly more 
cost-effective than for new development (weighted averages: existing = $32/lb 
N vs. new = $48/lb N).  This is due to the higher input loading rates associated 
with existing developed conditions, which result in more pounds N removed 
for a given BMP percent efficiency and cost.  Those higher input rates result 
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from both the largely untreated nature of existing development compared to 


effectiveness, which is calculated and shown in the table.  We also surveyed 
sed on that 


input, although projections varied greatly across jurisdictions.  We note that 
 


Phase II and WSW-treated inputs, and from the artifact introduced by the 
watershed model for existing development baseline input rates.  Again, the 
latter differences are discussed in step 7. 


o We set proportions of different BMPs based primarily on relative cost-


several local governments and adjusted the weighting somewhat ba


final costs are sensitive to changes in the distribution of BMP proportions, but
did not see a more definitive method for projecting them.  We welcome 
additional input on this point. 


elopment: Baseline BMP TN Efficiency, Cost-Effectiveness, and 


Development:  Baseline BMP TP Efficiency, Cost-Effectiveness, and Total Co


14.7 35% 1.2 6 184 $96 10% 382,510 38,251 6,235 $9
14.7 25% 21.1 78 2,333 $83 7% 382,510 26,776 344 $6
14.7 10%
14.7 20%
14.7 20% 2.3 7 199 $208 0% 382,510 0
14.7 55% 2.3 18 547 $28 10% 382,510 38,251 2,0


 - 0%  -  -  -  -
14.7 30% 4.5 20 597 $31 9% 382,510 34,426 1,731


 - 0%  -  -  -  -
 - 0%  -  -  -  -


14.7 35% 1.2 6 182 $485 0% 382,510 0 0
Wgtd Avg Cost-Eff Rate $37 100% 382,935 50,719 $41


BaselineBMPs     
(lb/yr)


BMPNote 47


(Ac)
Rate Note 56


(lb/ac-yr)
Needed 


from 
Baseline 


Load 


by Each 
BMP
(lb/yr)


Lifetime
(lb/30 yr)


Treat 
Allocation
(#


($/lb) Gov'ts Will 
Use Note 15


Reduction 
Allocated 


Drainage 
Area to 


%TN Effic2Untreated 
put) 


Total Local 
Gov't 


Annual 
Load 


Number of BMPs (# BMPs) Needed to Treat the TN Load
Load 


Reduced 
Number o


BMPs
BMP Cost-
Effective-


Note 25


Likely 
Proportion


%treated 


 
 
Table 5.8:  Existing Dev
Cumulative Cost 


 


Stormwater WetlandNotes 1 & 22 14.7 40% 36.1 213 6,377 $16 30% 382,510 114,753 540 $52,809,104
BioretentionNotes 1 & 22 3,148,482
Wet Detention Basin 


 
Table 5.9:  Existing st 


 
 


1.58 35% 36.1 20.0 600 $173 30% 21,029 6,309 315 $30,856,554
8 45% 1.2 0.8 25 $691 10% 21,029 2,103 2,479 $37,040,599


1,472 110 $19,703,639
1,495 420 $22,829,335


1.58 20% 0.9 0.3 9 $313 27% 21,029 5,678 19,914 $52,789,068
$0


$135,809
 -


1.58 ,106,635
 -
 -


1.58 $0
$179,461,639


BMP Cost-
Effective-


Cumulative 
Cost for All 


BMPs Needed 
TP 


Effic2
Reduction 
Allocated 


Likely 
Proportion


Number of 
BMPs 


Total Local 
Gov't 


Number of BMPs (# BMPs) Needed to Treat the TP Load


Manufactured BMP SystemsNote 4


Buffer with level spreader Notes 


Drainage 
Area to 


Annual 
Load 


Load 
Reduced 


Un
(Input) 


Stormw er WetlandNotes 1 & 22


Bioreten


Permeable PavementNote 3


Rooftop Runoff Management Note 3


Sand FilterNotes 1 & 22


Wet Det
Extende on BasinNotes 


Grasse
Filter Strip/Level Spreader Note 9


Infiltration Devices Notes 6 & 8


(Wet Pond)Notes 1 & 22 1,662,302
Extended Dry Detention BasinNotes 23 & 24 22.5 33 994 $69 7% 382,510 27,201 821 $44,652,582
Grassed SwaleNotes 6 & 30 0.90 3 80 $34 27% 382,510 103,278 38,950 $103,251,723
Filter Strip/Level Spreader Note 9 0 $0
Infiltration Devices Notes 6 & 8 98 $31,663,218
Manufactured BMP SystemsNote 4 $0
Buffer with level spreader Notes 32&46 $31,503,451
Permeable PavementNote 3 $0
Rooftop Runoff Management Note 3 $0
Sand FilterNotes 1 & 22 $0


8,690,862


Cumulative Cost 
for All BMPs 


Needed to Achieve 
N Reduction from 


 for 1st 30 
Years


($Total-1st 30 Yrs)


Among Each 
(In


Loading Reduc 


(lb/yr)


Reduced Over BMP 


f 
 


Needed to 


 BMPs) 
Note 7


ness s Local 


1.5
1.58 40% 21.1 13.4 401 $485 7% 21,029
1.58 10% 22.5 3.6 107 $641 7% 21,029


1.58 35% 2.3 1.2 37 $1,104 0% 21,029 0 0
1.58 0% 2.3 0.0 0 $0 10% 21,029 2,103 9


0%  -  - -  -
30% 4.5 2.1 64 $284 9% 21,029 1,893 885 $16
0%  - - - -
0%  - - - -


45% 1.2 0.8 25 $3,506 0% 21,029 0 0
Wgtd Avg Cost-Eff Rate $311 100% 21,053 24,132


tionNotes 1 & 22


ention Basin(Wet Pond) 
d Dry Detenti


d SwaleNotes 6 & 30


at


$0


$0
$0
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(d) Quantification 
Method 
(continued) 


Step 6:  Calculate any Revenue Generated by Trading 


 for the 
othe t 
exc
gov
pou
and  
Tables 5.8 and 5.9 above, $311/lb P and $37/lb N.  We estimate total revenue 
potential in meeting baseline reduction needs as approximately $5.4 million.  This 
value will be added to any additional revenue from the transition period for a total 


As illustrated above, meeting reduction needs for one nutrient will overtreat
r by some amount.  As calculated in Table 5.10 below, we estimate significan


ess phosphorus reduction would be achieved in meeting nitrogen needs.  Local 
ernments could trade the excess reduction for revenue.  To convert from 
nds of excess reduction to a dollar value, we took weighted averages of the N 
 P cost-effectiveness rates we arrived at above.  Those averages appear in


potential revenue value under this rule. 


 
 
Table 5.10:  Existing Development:  Baseline Revenue Potential via Trading TP Reduction 
 


 
 


(d) Quantification 
Method 
(continued) 


Step 7:  Repeat Previous Steps for Transition Period, Sum for Total 
Cost 


We estimate the cost to treat the additional reduction needed for the post-
baseline/transition portion of existing development at approximately $119 million.  
This is the cost to achieve nitrogen requirements, as detailed in Table 5.11 below.  
The required phosphorus reduction for the transition is negative (Table 5.6), and 
thus a potential source of revenue via trading.  We estimate this potential revenue 
at approximately $5.4 million, as shown in Table 5.12. 


Annual TP Load 
Removed Per 


BMP
(lb/yr)


Annual TP Load 
Removed by 
Total #BMPs 


Needed to Meet 
TN Reduction


(lb/yr)


Existing Dev 
Baseline TP 
Reduction 
Required 
(lb/year)


Excess TP Load 
Reduction


(lb/yr)


TP Cost-
Effective-
nessNote 26


($/lb)


Possible 
Revenue 


Generated by 
Trading Excess 


TPNote 27


($/Year)


20.0 10,797
0.8 5,288


13.4 4,607
3.6 2,925
0.3 11,106
1.2 0


 -  -
2.1 3,702


 -  -
 -  -


0.8 0
Total: 38,424


21,029 $311 $5,401,42017,395
0.0  -
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The sum of baseline and transitional period costs, $529 million, less potential 
st of 
y-year calculation 


e, and 


     


o For transitional and new development untreated input loading rates to BMPs, 
we relied on established, published values developed for the Albemarle-


ted by 
the Tar-Pamlico export method, Piedmont version (Reference 16).  Where 
these sources overlapped, they were very consistent.  For phosphorus, we used 
the Tar-Pamlico export method, which was very consistent with References 14 
and 15 and a study done in the Randleman Lake watershed (Reference 19).  
We did not use field-scale loading rates produced by the Jordan watershed 
model for either the transitional or new development calculations, as they 
reflect generated loads as opposed to loads delivered to surface waters.  Table 
5.5 lists the various loading rates – the input rate to BMPs for the transitional 
period is labeled “Exist Dev Avg”, and is 9.65 lb N/ac-yr and 1.05 lb P/ac-yr.  
These values represent the average untreated export rate from municipal 
residential and all non-residential land uses.  We excluded the county 
residential rate from this average, assuming that retrofits would not be targeted 
to these low-loading areas based on cost-effectiveness considerations. 


trading revenues of $10.8 million equates to a total estimated co
approximately $518 million.  Table 5.13 below provides a year-b
for the 30 years.   


 


Much of the calculation for the transitional period mirrors that for the baselin
we do not repeat that discussion here.  Instead we note the following transition 
period differences from baseline steps:   


o Most of the differences between baseline and transitional steps occurred in 
calculating loading reduction needs for the transitional period, and we 
included those in Step 1 discussion. 


Pamlico region (References 14 and 15), supplemented by values estima
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Table 5.11:  Existing Development:  Post-Baseline/Transition Period TN BMP Needs and Cost 


 
 
T g 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Stormwater WetlandNotes 1 & 22


BioretentionNotes 1 & 22


Wet Detention Basin


able 5.12:  Existing De din
TP Reduction 


 
e 


ater WetlandNotes 1 & 22


tionNotes 1 & 22 $2
tention Basin(Wet Pond)Notes 1 $1
ed Dry Detention BasinNotes 23 & ,300 7% 5,070 234 $54,410 $1


ed SwaleNotes 6 & 30 9.6 20% 0.9 2 52 71,300 27% 19,251 11,084 $2,651 $2
ip/Level Spreader Notes 9


n Devices Notes 6 & 8 $9
tured BMP SystemsNote 4  -
ith level spreader Notes 32&46 9.6 $8


 PavementNote 3 0% $0  -
 Runoff Management Note 3 0%  -  - $0  -
lterNotes 1 & 22


,


(lb/yr) ($Total-1st


velopment:  Post-Baseline/Transition Period Potential Revenue via Tra


13.2 2,028
0.6 993


nd)Notes 1 & 22 8.8 865
nNotes 23 & 24 2.4 549


TP Cost-
Effective-
nessNote 26


($/lb)


Annual TP 
Load 


Removed per 
BMP (lb/yr)


Annual TP 
Load Removed 


by Total # 
BMPs Needed 


to Meet TN 
Reduc
(lb/yr)


Other Costs& Savings
Possible
Revenu


Generated by 
Trading 


Excess TPNote 


27


($/Ye


Existing 
Dev 


Transition 
TP Load 
Reduc 


Required 
(lb/yr)


Excess TP 
Load 


Reduc
(lb/yr)


9.6 40% 36.1 139 4,177 71,300 30% 21,390 154 $97,818 $15,0
9.6 35% 1.2 4 121 71,300 10% 7,130 1,774 $14,939
9.6 25% 21.1 51 1,528 71,300 7% 4,991 98 $179,084
9.6 10% 22.5 22 651 71


9.6 20% 2.3 4 130 71,300 0% 0 0 $39,272
9.6 55% 2.3 12 358 71,300 10% 7,130 597 $15,090


0%  -  - $0
30% 4.5 13 391 71,300 9% 6,417 493 $18,199
0%  -  -


9.6 35% 1.2 4 119 71,300 0% 0 0 $79,453
Total: 100% 71,380 119$        


TN


%TN 
Effic2


Drain-age 
AreaNote 47


(Ac)


Total Reduc 
Needed - i.e. 
Excess Load 


Likely 
Propor-


tions Local 


Total Load 
Reduc 


Needed 


Number of 
Each BMP 


Note 7


Number of BMPs Needed (# BMPs) Cu
Cost Per 


BMP for 1st 
for All BM


Needed to Ac
ntreated Input 


Loading 
RateExistingDev


b/ac-yr)   Note 


Annual 
Load 


Reduc 


Load  
Reduc 


Over BMP 


Stormw 28,120
Bioreten 6,507,676
Wet De 7,547,514
Extend 2,706,983
Grass 9,382,800
Filter Str $0
Infiltratio ,010,542
Manufac
Buffer w ,965,077
Permeable
Rooftop
Sand Fi $0


148,711


Generated
2002 thru 2011


Gov'ts Will 
Use10


Note 7


(lb/yr)


Needed
(# BMPs)


mulative 


30 Years 
($/BMP-1st 
30 Years)


Cumulative Cost 
Ps 
hieve 


N Reduction from 
Baseline for 1st 30 


Years
 30 Yrs)


U


(l
56


(lb/yr) Lifetime
(lb/30 yrs)


(Wet Po
Extended Dry Detention Basi
Grassed SwaleNotes 6 & 30 0.2 2,086
Filter Strip/Level Spreader Notes 9 0.8 0
Infiltration Devices Notes 6 & 8 0
Manufactured BMP SystemsNote 4 0
Buffer with level spreader Notes 32&46 1.4 695
Permeable PavementNote 3 0
Rooftop Runoff Management Note 3 0
Sand FilterNotes 1 & 22 0.6 0


Total (lb/year) 7,217


$311


ar)


$5,387,124-10,133 17,349
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Table 5.13:  Existing Development:  Summary of Local Government BMPs and Costs 


 
 


 


Total 
Capital 
Cost - 
Land + 
Install


($/BMP)


Annual 
O&M 
Cost


Note 34 
($/BMP-


Yr)


Planning 
Costs Note 


10


($/BMP)


Regu-
latory 


Trans'n 
Costs 
Note 11


($/BMP)


Total # BMPs 
Needed (Baseline 
+ Transitional TN 


BMPs)
Note 58


Capital Cost
($Total)


Planning 
CostsNote 10


($Total)


Regulatory 
Transaction 
Costs Note 11


($Total)
Potential 


Revenue via 
Trading Note 27


($Total)


Stormwater WetlandNotes 1 & 22 $86,487 $390 $5,461 $25 694 $59,979,483 $3,787,504 $17,338
BioretentionNotes 1 & 22 $10,347 $176 $1,920 $25 8,010 $82,874,697 $15,381,833 $200,238
Wet Detention Notes 1 & 22 $136,381 $1,045 $27,001 $25 442 $60,322,232 $11,942,495 $11,058
Extended Dry Det.Notes 23, 24 $34,410 $940 $5,875 $25 1,054 $36,275,464 $6,193,455 $26,355
Grassed SwaleNotes 6 & 30 $2,439 $2 $163 $25 50,034 $122,012,673 $8,130,496 $1,250,846
Filter Strip/Level Spreader Note 9 $35,298 $137 $1,894 $25 0 $0 $0 $0
Infiltration Devices Notes 6 & 8 $12,858 $0 $2,200 $25 2,695 $34,657,488 $5,929,934 $67,386
Manufactured BMPsNote 4  -   -  -  - 0  -  -  
Buffer w/Le readerNotes 32, 52 $18,098 $2 $45 $25 2,224 $40,244,793 $99,095 $55,593
Permeable vementNote 3  -  -  -  - 0  -  -  
Rooftop Ru gmt Note 3  -  -  -  - 0  -  -  
Sand FilterN s 1 & 22


% BMPs 
Installed 


(%)


Cum. % 
BMPs 


Installed


Cum. Maint 
Cost
($)


Fisc Yr 1
2009 0 $0 0.0% 0.0% $0 $0 $0 $0


Fisc Yr 2
2010 0 $0 0.0% 0.0% $0 $0 $0 $0


Fisc Yr 3
2011 0 $0 0.0% 0.0% $0 $0 $0 $0


Fisc Yr 4
2012 0 $0 0.0% 0.0% $0 $0 $0 $0


Fisc Yr 5
Comply 


Yr 1
2013 $16,399,657 $14,545,561 3.3% 3.3% $107,509 $1,715,494 $54,294 -$23,201


2 2014 $16,483,964 $14,545,561 3.3% 6.7% $215,018 $1,715,494 $54,294 -$46,402
3 2015 $16,568,272 $14,545,561 3.3% 10.0% $322,527 $1,715,494 $54,294 -$69,604
4 2016 $16,652,580 $14,545,561 3.3% 13.3% $430,037 $1,715,494 $54,294 -$92,805
5 2017 $16,736,888 $14,545,561 3.3% 16.7% $537,546 $1,715,494 $54,294 -$116,006
6 2018 $16,821,196 $14,545,561 3.3% 20.0% $645,055 $1,715,494 $54,294 -$139,207
7 2019 $16,905,504 $14,545,561 3.3% 23.3% $752,564 $1,715,494 $54,294 -$162,408
8 2020 $16,989,812 $14,545,561 3.3% 26.7% $860,073 $1,715,494 $54,294 -$185,609
9 2021 $17,074,120 $14,545,561 3.3% 30.0% $967,582 $1,715,494 $54,294 -$208,811


10 2022 $17,158,428 $14,545,561 3.3% 33.3% $1,075,091 $1,715,494 $54,294 -$232,012
11 2023 $17,242,736 $14,545,561 3.3% 36.7% $1,182,601 $1,715,494 $54,294 -$255,213
12 2024 $17,327,044 $14,545,561 3.3% 40.0% $1,290,110 $1,715,494 $54,294 -$278,414
13 2025 $17,411,352 $14,545,561 3.3% 43.3% $1,397,619 $1,715,494 $54,294 -$301,615
14 2026 $17,495,660 $14,545,561 3.3% 46.7% $1,505,128 $1,715,494 $54,294 -$324,816
15 2027 $17,579,968 $14,545,561 3.3% 50.0% $1,612,637 $1,715,494 $54,294 -$348,018
16 2028 $17,664,276 $14,545,561 3.3% 53.3% $1,720,146 $1,715,494 $54,294 -$371,219
17 2029 $17,748,584 $14,545,561 3.3% 56.7% $1,827,656 $1,715,494 $54,294 -$394,420
18 2030 $17,832,892 $14,545,561 3.3% 60.0% $1,935,165 $1,715,494 $54,294 -$417,621
19 2031 $17,917,200 $14,545,561 3.3% 63.3% $2,042,674 $1,715,494 $54,294 -$440,822
20 2032 $18,001,508 $14,545,561 3.3% 66.7% $2,150,183 $1,715,494 $54,294 -$464,023
21 2033 $18,085,816 $14,545,561 3.3% 70.0% $2,257,692 $1,715,494 $54,294 -$487,225
22 2034 $18,170,124 $14,545,561 3.3% 73.3% $2,365,201 $1,715,494 $54,294 -$510,426
23 2035 $18,254,432 $14,545,561 3.3% 76.7% $2,472,710 $1,715,494 $54,294 -$533,627
24 2036 $18,338,740 $14,545,561 3.3% 80.0% $2,580,220 $1,715,494 $54,294 -$556,828
25 2037 $18,423,048 $14,545,561 3.3% 83.3% $2,687,729 $1,715,494 $54,294 -$580,029
26 2038 $18,507,356 $14,545,561 3.3% 86.7% $2,795,238 $1,715,494 $54,294 -$603,230
27 2039 $18,591,664 $14,545,561 3.3% 90.0% $2,902,747 $1,715,494 $54,294 -$626,432
28 2040 $18,675,972 $14,545,561 3.3% 93.3% $3,010,256 $1,715,494 $54,294 -$649,633
29 2041 $18,760,280 $14,545,561 3.3% 96.7% $3,117,765 $1,715,494 $54,294 -$672,834
30 2042 $18,844,588 $14,545,561 3.3% 100.0% $3,225,274 $1,715,494 $54,294 -$696,035


Total 30-Yr Costs $528,663,667 $436,366,831 100% $49,991,754 $51,464,812 $1,628,813 -$10,788,543


Annual  O&M Cost
($/Yr)


$270,193


Per-BMP Costs


$0


$1,413,293
$462,269
$990,953
$82,701


Summary Costs for Total (Baseline + Transition) Required BMPs


($)


$1,628,813 -$10,788,543$3,225,274


-$10,788,543


$4,603


$1,263


Annual Total CostYearYear #


($) ($)
Trading


($)


$436,366,831 Final Annual Cost to Maintain 100% $51,464,812


-
vel Sp
Pa -


-noff M
ote $56,997 $575 $13,802 $25 0 $0 $0 $0


Capital Maintenance
$0


Planning Regulatory
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 RP.2  Annual Operating Costs/Savings (Local Governments) 


)  Cost Baseline Since there are currently no requirements to reduce nutrient loading from existing 
developed lands, local governments do not incur O&M costs. 


(a


(b)  Description BMPs require maintenance to continue to work effectively.  Examples of 
maintenance include maintaining plants, removing debris, and mowing. 


 (c)  Quantify $ The first five years following rule effective date would be 2009-2013.  Local 
governments would begin to incur costs related to retrofits in the fifth year, 2013.  
Thus, for this rule the annual and 5-year costs are the same.  Because the various 
categorical costs for this rule are integrated in a fairly involved set of calculations, 
we present the entire calculation process in the capital cost section, and refer back 
to it in remaining sections.  The following table lists all costs. 
 
Table 5.14: Existing Development Rule: Summary of Operation Costs 


 


Operation & Maintenance $107,509 $107
Planning $1,715,494 $1,715
Regulatory Transaction $54,294 $54
Opportunity $
Trading Credit -$23,201 -$23
Total $16,399,657 $16,399


(d)  Quantification 
Method 


See Capital Cost Section. 


(e)  Assumptions See Capital Cost Section and Appendix B. 


(f)  Data Sources See Capital Cost Section and Appendix B. 


 


 


Type of Cost Annual (Yr 5) 2009-2013 (5-Yr) Total (30-Yr)
Capital $14,545,561 $14,545,561 $436,366,831


,509 $49,991,754
,494 $51,464,812
,294 $1,628,813


0 $0 $0
,201 -$10,788,543
,657 $528,663,667
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RP.3  Annual Planning Costs/Savings  (Local Governments) 


(a)  Cost Baseline Since there are currently no requirements to reduce nutrient loading from existing 
developed lands, local governments do not incur O&M costs. 


ocal governments would incur planning costs related to seekin
etrofit and other load reduction opportunities, then designing practices.  Pl
s estimated as 25% of the construction cost. 


(c)  Quantify $ T
g
T
c
w
t
 
T


he first five years following rule effective date would be 2009-2013.  Local 
overnments would begin to incur costs related to retrofits in the fifth year, 2013.  
hus, for this rule the annual and 5-year costs are the same.  Because the various 
ategorical costs for this rule are integrated in a fairly involved set of calculations, 
e present the entire calculation process in the capital cost section, and refer back 


o it in remaining sections.  The following table lists all costs. 


able 5.15: Existing Development Rule: Summary of Planning Costs 


 


(d)  Quantification 
Method 


See Capital Cost Section 


(e)  Assumptions See Capital Cost Section and Appendix B. 


(f)  Data Sources See Capital Cost Section and Appendix B. 


(b)  Description L g and pursuing 
r anning 
i


T


R


T
T


ype of Cost Annual (Yr 5) 2009-2013 (5-Yr) Total (30-Yr)
Capital $14,545,561 $14,545,561 $436,366,831
Operation & Maintenance $107,509 $107,509 $49,991,754
Planning $1,715,494 $1,715,494 $51,464,812


egulatory Transaction $54,294 $54,294 $1,628,813
Opportunity $0 $0 $0


rading Credit -$23,201 -$23,201 -$10,788,543
otal $16,399,657 $16,399,657 $528,663,667
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RP.4  Regulatory Transaction Costs/Savings  (Local Governments) 


(a)  Cost Baseline Since there are currently no requirements to reduce nutrient loading from existing 
developed lands, local governments do not incur O&M costs. 


(b)  Description Local governments would incur various regulatory costs under this rule.  Activit
may include obtaining Division approval, obtaining permits for some practices or 
installations, participating in inspections, and providing reports to the Division. 


ies 


(c)  Quantify $ The first five years following rule effective date would be 2009-2013.  Local 
governments would begin to incur costs related to retrofits in the fifth year, 2013.  
Thus, for this rule the annual and 5-year costs are the same.  Because the various 
categorical costs for this rule are integrated in a fairly involved set of calculations, 
we present the entire calculation process in the capital cost section, and refer back 
to it in remaining sections.  The following table lists all costs. 
 
Table 5.16: Existing Development Rule: Summary of Regulatory Tran
Costs 


saction 


 


(d)  Quan


Type of Cost Annual (Yr 5) 2009-2013 (5-Yr) Total (30-Yr)
Capital $14,545,561 $14,545,561 $436,366,831
Operation & Maintenance $107,509 $107,509 $49,991,754
Planning $1,715,494 $1,715,494 $51,464,812
Regulatory Transaction $54,294 $54,294 $1,628,813
Opportunity $0 $0 $0
Trading Credit -$23,201 -$23,201 -$10,788,543
Total $16,399,657 $16,399,657 $528,663,667


tification 
Method 


See Capital Cost Section. 


(e)  Assumptions See Capital Cost Section and Appendix B. 


(f)  Data Sources See Capital Cost Section and Appendix B. 
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RP.5  Other Costs/Savings  (Local Governments) 


(a)  Cost Baseline Since there are currently no requirements to reduce nutrient loading from existing 
developed lands, local governments do not incur O&M costs. 


(b)  Description Compliance with loading reduction requirements for one nutrient will result in 
some amount of over-treatment for the other.  Local governments would 
potentially be able to trade credit for over-treated nutrients and generate revenue.   


(c)  Quantify $ The first five years following rule effective date would be 2009-2013.  Local 
governments would begin to incur costs related to retrofits in the fifth year, 2013.  
Thus, for this rule the annual and 5-year costs are the same.  Because the various 
categorical costs for this rule are integrated in a fairly involved set of calculations, 
we present the entire calculation process in the capital cost section, and refer back 
to it in remaining sections.  The following table lists all costs. 
 
Table 5:17: Existing Development Rule: Summary of Trading Credit Costs 


(d)  Quantification 
Method 


See Capital Cost Section. 


(e)  Assumptions See Capital Cost Section and Appendix B. 


(f)  Data Sources See Capital Cost Section and Appendix B. 


 


Type of Cost Annual (Yr 5) 2009-2013 (5-Yr) Total (30-Yr)
Capital $14,545,561 $14,545,561 $436,366,831
Operation & Maintenance $107,509 $107,509 $49,991,754
Planning $1,715,494 $1,715,494 $51,464,812
Regulatory Transaction $54,294 $54,294 $1,628,813
Opportunity $0 $0 $0
Trading Credit -$23,201 -$23,201 -$10,788,543
Total $16,399,657 $16,399,657 $528,663,667
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4-B.  Implementing Agencies: 


IA.0 Party Description (DWQ) 


Name of Party DWQ 


In the first year, the Division would work with local governments to establish the 


This would involve more fully defining the range of nutrient-reducing practice
appropriate reduction credits, loading estimates from developed lands, and a 
mutually agreeable load estimation tool.  Staff would work with local government
to more fully define expectations for feasibility studies.  In year four, staff would 
review feasibility studies and submitted programs, and approve local programs.  In
succeeding years, staff would monitor implementation progres
g


The Division currently administers a number of stormwater programs from centra


strategy, collect data a
coordinate and particip


(b)  Description Division planning or other stormwater s
stakeholders during rule implementation


taff would continue to work with 
 as described above. 


(c)  Quantify $ $0 


Description 
tools for developing local programs for existing development loading reduction.  


s, 


s 


 
s and assist local 


overnments as needed. 


General Baseline l 
and regional offices.  However, none of these programs require reductions from 
existing developed lands.  Neuse and Tar-Pamlico stormwater programs require 
local governments to identify and report on retrofit opportunities, and the Division 
reviews those reports. 


Assumptions N/A 


Data Sources N/A 


IA.1  Regulatory Development Costs/Savings  (DWQ) 


(a)  Cost Baseline Several Division staff have worked to develop loading reduction targets for the 
nd other information, draft rules and fiscal estimates, and 
ate in stakeholder meetings. 


(d)  Quantification 
ethod 


The Division would rely on existing resources to implement the rule. 
M


(e)  Assumptions N/A 


(f)  Data Sources N/A 


IA.2  Monitoring & Recordkeeping Costs/Savings  (DWQ) 


(a)  Cost Baseline This would be a new activity for Division staff. 


(b)  Description Division planning or other stormwater staff would continue to work with 
stakeholders during rule implementation as described above.  


(c)  Quantify $ $0 


(d)  Quantification 
Method 


The Division would rely on existing resources to implement the rule. 


(e)  Assumptions N/A 


(f)  Data Sources N/A 
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IA.3  Permitting Costs and Savings  (DWQ) 


s a number of stormwater permitting staff and planning staff 
les could be expanded. 


(a)  Cost Baseline The Division ha
whose ro


(b)  Description Division planning or other stormwater staff would continue to work with 
eholders during rule implementation as described above. stak


(c)  Quantify $ $0 


The Division would rely on existing resources to implement the rule. 


N/A 


N/A 


(a)  Cost Baseline The Division has a number of stormwater permitting, planning, and compliance
staff whose roles could be expanded. 


Division planning or other stormwater staff would continue to work with 
stakeholders during


(c)  Quantify $  $0


(d)  Quantification 
Method 


he Division would rely on existing resources to implement the rule. T


(d)  Quantification 
Method 


(e)  Assumptions 


(f)  Data Sources 


IA.4  Inspection and Enforcement Costs/Savings  (DWQ) 


 


(b)  Description 
 rule implementation as described above. 


(e)  Assumptions N/A 


(f)  Data Sources N/A 


Capital
Operation & Maintenan
Planning
Regulatory


$0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0


Opportunity
Total


Type of C
State Costs


  
Table 5:18: Existing Development Cost Summary 


Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total Full (30-Yr) Total
$0 $0 $0 $0 $0 $0 $0


ce $0
$0


 Transaction $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0


Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 5-Yr Total Full (30-Yr) Total
$0 $14,545,561 $14,545,561 $436,366,831


Operation & Maintenance $0 $0 $0 $0 $107,509 $107,509 $49,991,754
,494 $1,715,494 $51,464,812


Regulatory Transaction $0 $0 $0 $0 $54,294 $54,294 $1,628,813
$0


Trading Credit 1 -$10,788,543
Total $0 $0 $0 $0 $16,399,657 $16,399,657 $528,663,667


0-Yr) Total
$0 $0 $0 $0 $0 $0 $0


Operation & Maintenance $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0


on $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0


Total $0 $0 $0 $0 $0 $0


ost


Local Government Costs
Type of Cost


Private Costs


$0


Capital $0 $0 $0


Planning $0 $0 $0 $0 $1,715


Opportunity $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 -$23,201 -$23,20


Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total Full (3
Capital


Type of Cost


Planning
Regulatory Transacti
Opportunity


$0
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Chapter 6: Protection of Existing Riparian Buffers 


Step 1:  Basic Information 


1.1  Rule Reference No.     .0267 


1.2  Analyst Rich Gannon, Environmental Supervisor 


1.3  Office  Division of Water Quality 
Planning Section 
1617 Mail Service Center 
Raleigh, NC  27699-1617 


1.4  Your Phone (919) 733-5083 ext. 356 


1.5  Comments on Agency Contact None 


1.6 Title of the Proposed Rule Jordan Water Supply Nutrient Strategy: 
Protection of Existing Riparian Buffers 


1.7  Citation 15A NCAC 2B .0267 


1.8  Brief Description of the Proposed Rule Requires all local governments to protect 
existing vegetated riparian areas 50 feet wide 
adjacent to intermittent and perennial waters 
within their jurisdictions.  Existing, ongoing 
activities within buffers could continue, but a 
change in land use would invoke the protections.  
Certain activities within the buffer are allowable 
or allowable with mitigation, both requiring 
approval.  The rule includes variance criteria 
and other specifics. 


1.9  Rule Category Regulation 
 
Step 2:  Screening Analysis 
See Table 10 of the Executive Summary 
 
Step 3:  Define the Problem and the Regulation 
3.1  Why is the Regulatory Proposal Needed? 
 
The Executive Summary describes the need for the entire set of rules that comprise the nutrient strategy.  
The proposed strategy calls for the equitable distribution of reduction responsibilities across all sources, 
both point and nonpoint.  Watershed modeling estimates that nonpoint sources make up approximately 
one-half to two-thirds of nitrogen inputs to Jordan Reservoir, and more than four-fifths of phosphorus 
inputs.  Protection and restoration of riparian buffers would serve a valuable role in stemming nonpoint 
loading increases and achieving load reductions when land uses change. 
 
3.2  How does the Proposed Rule Change Behavior? 
 
Baseline: Currently 51% of the watershed falls within smaller Water Supply watersheds, which require 
30-foot or 100-foot setbacks for new impervious surfaces depending on development intensity, but which 
apply to fewer waters (perennial streams only vs. intermittent and perennial under this rule) than the 
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proposed rule, are less protective in regard to vegetation modifications, and are potentially more 
permissive regarding structures.   
 
In addition, some local governments have enacted more restrictive buffer protection ordinances than the 


 own initiative.   
 


 Phase II requirements will be in place before this rule would take effect.  
Phase II imposes a 30-foot setback on impervious surfaces associated with development activities 


rennial and intermittent waters, and w e watershed. 


Behavior Changes: This rule would preclude peop g most new activities within 50 feet 
of waterways throughout the watershed.  It would es, such as road crossings, 
utilities, and water dependent structures, and woul e of these.  Local 
governments would implement the rule on all lands except state and federal, where the Division would 


ce process is included for hardsh ces requiring Commission 


 
ngent controls than 0 feet 


adjacent to waters, mandating that vegetation in th ing and 
turbance would be allowed in the lan ptly.  


Unlike other buffer regulations, maintenance of diffuse flow to buffers would be required, the rule would 
se con


intermittent streams, it would require establishmen se, and 
it would require mitigation for activities deemed n
 
The parties most affected by the proposed rule would be those whose business involves new activities 
within the buffer.  Primarily these are developers, st 
harvesting operations.  Parties engaged in these ac
impacts, minimize necessary impacts, and mitigate quivalent 
offsetting measures.  A land use not addressed by ffected 
by this rule would be managed forest lands, which would face restrictions on forest harvesting activities 


urrent regulatory mandate. 
 


able 6.2 below summarizes current buffer protection regulations. 
 


Table 6.1: Protection of Existing Riparian Buffers Rule Timeline 


minimum Water Supply standards of their


Finally, NPDES stormwater


adjacent to pe ill apply to virtually all jurisdictions in th
 


le from undertakin
allow certain named activiti
d require mitigation for som


instead.  A varian ip cases, with major varian
approval.   


This rule would place more stri  any of the above regulations on the first 3
is zone remain largely undisturbed.  Grad


vegetation dis dward 20 feet provided areas are revegetated prom


apply across all land uses, it would apply the trols to a greater proportion of streams by including 
t of vegetated buffers during a change of land u
ecessary.   


including state road-building development, and fore
tivities would be required to avoid unnecessary 
 for them through buffer restoration or other e


other buffer rules that would be significantly a


that go beyond any c


T


 
 
 


EMC approval
LGs adopt and implement programs. 11/1/2009 14 months
LGs submit annual reports summarizing implementation activities.
*Based on effective date of September 1, 2008. 


lapsed Time After Effective Date


Effective Date 9/1/2008 0 months
3/1/2009 6 months


WQ requests EMC approval. 9/1/2009 1 year


Activity Assumed 
Date* E


Submit Local Program to DWQ.
D
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Step 4:  Identify Impact 
The succeeding rule, Mitigation for Riparian Buffers, .0268, provides the specifics of the mitigation 


protecting existing buffers. 


need to 


o parties separately. 


process requirements, but since this rule establishes the requirements to mitigate, we include mitigation 
costs in this chapter in addition to the costs associated with 
 
4-A.  Regulated Parties:  There are two types of regulated parties.  Landowners would need to comply 
with the rule’s activity restrictions, answering to local governments, and local governments would 
comply with the implementation/administration requirements, answering to the Division.  We discuss the 
tw


RP.0  Party Description  


Name of Party Property Owners 


Description Land owners along perennial and intermittent streams, lakes and ponds in the 
Jordan Reservoir watershed, irrespective of land use.  Affected parties would 


nd include farmers, developers, commercial and industrial land owners, public la
managers, forestry interests, and residential property owners with existing 
vegetation alongside affected waterbodies.  Ditches and manmade conveyances 
other than modified natural streams are exempt from this rule.  


General Baseline Please see the description in Step 3.2 above.   
 
 
 
Table 6.2:  Buffer Protection: Local Buffer Programs in the Jordan Watershed 
 


Low Density High Density
30'1 (up to 12% built-upon 100'1(12% - 30% built-upon 
(up to 6% built-upon area) (6% - 24% built-upon area)3


Counties that are part of WSII Watersheds: Alamance, Caswell, Chatham & Orange
WSII-Critical Area See note 4 on next page


Setbacks (each side) Restrictions in SetbacksLocal Government


Perennial


Affected Waters


WS-II 


Cities or Towns that are part of WSII Watersheds: Carrboro, Green Level & Mebane


0% built-upon 
 built-upon area)


Counties that are part of WSIII Watersheds:Forsyth, Guilford & Rockingham


30'1(up to 24% built-upon area)3 100'1 (24% - 70% built-upon 
(up to 24% built-upon area)3 (24% - 50% built-upon area)


Counties that are part of WSIV Watersheds:  Alamance, Chatham, Durham, Guilford, Orange & Wake
Cities or Towns that are part of WSIV Watersheds: Alamance (barely), Apex, Burlington (barely), Carrboro (barely), Cary, Chapel Hill, Durham, 
Greensboro (barely), Morrisville (barely), Pittsboro, Pleasant Garden, Sedalia, Whitsett


WSIV-Critical Area


See note 4 on next page


WS-IV See note 4 on next pagePerennial 


30'1(up to 24% built-upon area)3 100'1 (24% - 5
(up to 12% upon ea)2 (12% - 30%WSIII-Critical Area


PerennialWS-III
 ar


Cities or Towns that are part of WSIII Watersheds: Greensboro, Kernersville, Oak Ridge, Reidsville, Stokesdale & Summerfield


 
 
 
(Table 6.2 continues on next page with local government program listings). 
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Table 6.2:  Buffer Protection: Local Buffer Programs in the Jordan Watershed (cont.) 


 
1Beginning at the most landward limit of the top of bank or the rooted herbaceous vegetation, measured horizontally on a line perpendicular to the surface water
2One dwelling unit (u) of single family detached development per acre (40,000 square foot lot excluding roadway right-of-way) or 12% built-upon on area for all other residential and non-residential 
  development in the watershed outside of the critical area
3Two dwelling units (du) of single family detached development per acre (20,000 square foot lot excluding roadway right-of-way) or 24% built-upon on area for all other residential and non-residential
  development; or three dwelling units per acre or 36% built-upon area for projects  without curb and gutter street systems in the protected area outside of the critical area
4Excep ons include water dependent structures, flag poles, signs and security lights that result in only diminimus increases in impervious area, and public projects such as road crossings and green


50' from top of bank. 100' from top of bank.
(up to 6% max. built-upon or (6% - 24% max. built -upon area 


Opinion or written statement from DWQ


Within an approved, planned, cl


NPDES Stormwater Phase II with the provision of 15A NCAC 0233(3)(a) or Section 
11(a) of Senate Bill 1566maps 30'


-50' for Intermittent1, -100' for Perennial1, -50' for lakes and ponds, -
100' for lakes and pond that joins with a perennial stream


Perennial & Intermittent, Ponds & Lakes


Perennial, WS Reservoirs


Town of Apex


1 du / 2 acres) 1.5 du / acre)


b


e


f


g


uster development.


Crossing by a street, bikeway, sidewalk, water or 
sewer line or pump station or water dependent 


structure with provisions.  Other exceptions include 
replacement of single family residence5


50' perpendicularly from steam centerline


ing into streams 
which flow directly into University 


ittent flowing directly and 
ctly into University Lake 


-Intermittent flowing into creeks and 
tributaries


owing directly into 
ity Lake


In
si


de
 U


ni
 L


ak
e 


W
at


Streams outside of the University 


Perenni


Town of Carrboro 


Stre


50' from centerline


50' or 5 times the avg. width of the stream as it flows through the 


perpendicularly from high water mark or floodplain boundary 
ver is farthest) plus an additional dist. equal to: 4 x slope x 100


50'  from edge of floodplain (center of stream if no floodplain 
demarcated) plus and addition dist. equal to: 4 x slope x 100


100' perpendicularly from centerline


a


City of Burlington


Interm
indire


Water  Supply Reservoirs
Unmapped streams where regulatory 
flood elevations or floodways have not 


been provided (FEMA)
er


s
Average width of the streambed plus 15'-30' (measured from 


stream centerline), depending upon the area of drainage
Town tries to maintain at least 15-foot undisturbed buffer on 


projects permitted through their local erosion and Sediment Control 
Program


100' "natural" buffer from normal pool elevation


c


d -Intermittent flow


-Intermittent fl
Univers


ve
rs


ity


30' min. 100' min


100' to USGS indicated streams
Within Watershed Protection Overlay District:


Opinion or written statement from DWQ


Exceptions include exist. single-family home 
expansions outside the regulatory flood plain.


15' or 5 times the avg. width of the stream as it flow through the 
property in question, whichever is larger1


Lake Watershed6


nnial, Intermittent, and some 
connected Ephemeral


al & Intermittent Streams8 and 
ial Water Bodies within Chapel 


Resource Conservation District 


City of Durham


(RCD)


ams outside of the University 
Lake Watershed7


50' to all soil survey indicated streams


-Minimum of 50'


Perennial & Intermittent


University Lake


property in question, whichever is larger1


50' to 150', depending on when the lot was created.


100' 
(whiche


located in Durham's Watershed Protection Overlay "Jordan D
A" as defined in Article 4.11.2(A) of Durham's Unified Develop


 Low Density11  High Density11


See note 12 belowWake County9


Compare to Town of Carrboro.  


Perennial & Intermittent


100'


Water Supply Impoundments


Non-perennial watercourse, channels, 
ditches or similar physiographic features 


30' for 5-25 acres of drainage area                           
50' for 25+ acres of drainage area


30' for 5-25 acres of drainage area                           
50' for 25+ acres of drainage area


Perennial streams on USGS 
topographic. map


When surface waters are not present in accordance Perennial & Intermittent USDA & USGS 


Pere


Perenn
Hill's 


Town of Chapel Hill


Town of Cary


Orange County 


Durham County


Orange County's Setbacks are comparable to the Town of 
Carrboro's Setbacks (a-e).  A portion of Orange County lies in the 
Neuse River Basin and has different buffer rules for this area.  All 


non-Neuse buffers have a minimum of 65'.e: Water Supply reservoirs within 
University Lake, Cane Creek, and 


Upper Eno Watersheds
25' from top of bank


a-d: Replace "University Lake" with 
"University Lake, Cane Creek, and 


Upper Eno Watershed".


Designated Trout Waters


At least 50'


Crossing by street driveway, railroads, recreational 
features, intakes, docks, utilities, bridges, 


stormwater control, septic system drainfield repair, 
sanitary sewer lines, and trails allowed with 


provisions.  -100' for perennial streams in "Jordan District B" and 50' for 
intermittent (100' for high density option)


10 below


 Water Supply Lakes, Ponds, and 
Perennial Streams (in corporation limits) 


(Lakes Mackintosh, Randleman, 


Channels draining an area equal to or 
greater than 50 acres  


50'


 30' 100'


-150' for perennial and 100' for intermittent for streams that are 
istrict 
ment 


Ordinance (UDO): 


 Town of Greensboro See note Higgins, Brandt, & Townsend)  
 Perennial Streams and Drainage 


ti
 no


w
  when  alternative exists.
5If such home replaces a home that had been located within such buffer within six months prior to the effective date of Section 15-254 of the Town of Carrboro Land Use Ordinance.
6Drain reas smaller than one square mile (640 acres) in area, and where there are no mapped regulatory floodplains, but larger than 50 acres in area
7Drain  areas smaller than 50 acres in size
8Interm
9Neuse lations, the more restrictive regulation governs.
10Som ilviculture activity, ongoing agricultural actives, water dependent structures, road crossings, driveway crossings, railroad crossings, bridges, airport facilities utility crossings, stream restorati


age a
age
ittent buffers required on lots created after January 2003.
  River Basin applies for lands within the Neuse River and Cape Fear River Basins.  IN the event of conflict with other applicable regu


e s o
  proje scientific studies, stream gauging, and passive recreation facilities such as boardwalks, trails, pathways, historic preservation and archeological actives where no practical alternative exist; 
  strea ng associated with timber harvesting, periodic mowing and removal of plant products, grading and timber harvesting, stormwater mngmt. facilities and ponds, corridors for the constru


ct, 
m crossi c


  and m agement of utility lines, and stream restoration projects with provisions. (See 30-7-1.8 (L) of Greensboro's Zoning, Planning and Development Ordinance.)
11Densi s vary depending which Watershed class the water is in (WS-III or WS-IV).  See above.
12Archa logical act ivies, bridges, dam maintenance activities, drainage ditches, roadside ditches, stormwater outfall, drainage of a pond, sing-family dwelling driveways, utility lines, pedestrian bike
  eque n, public and private recreation trails, railroad crossings, removal of previous fill or debris, public and private road crossings, scientific studies and stream gauging, stormwater manageme


an
tie
eo


stria
s, s


 


n
  pond tream restoration, stream bank stabilization, temporary in-stream sediment and erosion control measures, vegetation management, water-dependent structures, and wetland restoration.  
  Most these exceptions have restrictions, and are only allowed if there is no other alternativeof 
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RP.1  Annual Capital Costs/Savings (ACS/S)  (Landowners) 


(a)  Cost Baseline Existing local Water Supply setback programs do not result in capital expenses 
beyond erosion control measures to parties undertaking activities within setbacks.  
The state Erosion and Sedimentation Control program, implemented by the 
Division of Land Resources, also requires such measures, as well as prompt 
revegetation of disturbed areas, for all activities disturbing more than one acre. 


(b)  Description Existing Developed Lands:  Based on Division experience implementing the Neuse 
and Tar-Pamlico buffer rules, we find that for the great majority of developed 
lands, including agriculturally developed lands, land use patterns are established, 
and a rule that allows ongoing uses of the buffer to continue while protecting 
existing vegetated buffers presents no significant new costs.  In our experience, 
minor incursions associated with occasional property improvements present no 
significant new costs.  Landowners would likely take steps to revegetate areas they 
disturb regardless of this rule’s requirement.  Also, the rule includes a lengthy table 
of uses that exempts many types of minor incursions, further limiting the 
likelihood of new costs.  It also exempts land disturbance in the outer 20 feet, or 
Zone 2, of the buffer provided that the area is promptly revegetated.    
 
The vast majority of buffers on agricultural lands are long-term in nature and only 
likely to be put back into service under very favorable economic conditions.  The 
trend by agriculture since the initiation of cost share funding for buffers by state 
and federal agriculture cost share programs in the 1990’s has generally been net 
increases in buffer acres.  Also, while our analysis does not attempt economic 
forecasting, trends to date appear to have moved further away from favorable 
conditions for converting buffers to cropland, a relatively expensive activity.   
 
New Development: We identify two types of potential costs to new development 
(exclusive of DOT road-building, addressed below): opportunity costs of setting 
aside riparian areas into buffers and capital costs involving a) establishing diffuse 
flow of stormwater runoff from developed lands into protected buffers, as required 
by the rule, and b) mitigating unavoidable buffer impacts.  Opportunity costs are 
addressed in the “other costs” section below.  Capital costs for providing diffuse 
flow would come from installing flow-spreading devices called level spreaders at 
stormwater outfalls.  This would be necessary where stormwater is collected on 
site and cannot be discharged into an existing ditch or pipe because either none 
exists or an existing one cannot accommodate the flow increase.  Also, some 
development acres would be lot area adjacent and draining to buffers in a diffuse 
manner, which would not require flow diffusion.  Thus, level spreaders would be 
needed on a portion of new development acres, which we estimated as three-
quarters based on Neuse and Tar-Pamlico local government input.  Capital costs 
tied to mitigation result from unavoidable impacts as part of development, which 
would be approved by local governments as “allowable with mitigation”. 
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(b)  Description 
(continued) 


DOT Road-Building: Staff with the NC Department of Transportation have 
projected the extent of the agency’s road-building activities in the watershed for 


 three types of costs: capital, 
 


e 


 


the foreseeable future.  They have identified
operational, and planning.  Capital costs include mitigation costs to offset buffer
losses resulting from road crossings, and stormwater devices for flow diffusion and 
management needed to meet buffer protection aspects of this rule.  These 
requirements are separate from and in addition to stormwater requirements th
agency faces in the Jordan State and Federal Entities Stormwater rule, .0271.   


Forest Harvesting: The rule restricts timber harvest in the first 30 feet of buffer, or 
Zone 1, to half of existing trees, with a minimum return frequency of 15 years.  
Staff with the Division of Forest Resources has identified capital and opportunity 
costs stemming from this restriction.  Capital costs would be the increase in 
logging costs resulting from using selective removal methods. 
 


The parties facing significant capital costs from this rule are New Develop
DOT, and Forest Harvesting activities.  We sum those costs as follows: 
Table 6.3: Buffer Protection & Mitigation: Capital Costs to Landow


 


Existing Developed Lands:  N/A. 
 
New Development: We estimated the capital cost to development of installing level 
spreaders to protect buffers at $249,000/yr, applicable in years 2 through 5, since 
local buffer implementation would begin in year 2.  This value is the product of 
acres new development and per-acre installation cost, using the following steps: 
 Assumed a level spreader unit-cost of $6.50 / linear foot level spreader, 
 Converted that cost to $130 / drainage acre assuming 50 feet of level spreade


per BMP and 2.5 acres drainage area per BMP.   
 Estimated average annual new development acres during the first 5 years from


yearly new development acres estimated in the New Development rule 
calculations; result = 2,550 ac/yr.   


 Assumed that 75% of new development acres, or 1,913 acres, would be route
through level spreaders. 


 Multiplied 1,913 ac/yr by $130/ac, = approximately $249,000/yr. 


Type of Cost Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total
Capital $727,493 $3,029,910 $3,029,910 $3,029,910 $3,029,910 $12,847,133
Operation & Maintenance $3,905 $34,011 $64,118 $94,224 $124,330 $320,58
Planning $45,496 $107,652 $107,652 $107,652 $107,652 $476,10
Regulatory Transaction $0 $0 $0 $0 $0
Opportunity $0 $1,003,853 $1,003,853 $1,003,853 $1,003,853 $4,015
Total $776,894 $4,175,42


8
5


$0
,412


7 $4,205,533 $4,235,639 $4,265,745 $17,659,


 
(c)  Quantify $ ment, 


ners 


(d) Quantification 
Method 


r 


 


d 


 


238


ry, New DevelopmentBuffer Costs to All Landowners: DOT, Forest
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Planning $227,480
Regulatory Transaction $0
Opportunity $0
Other Costs $0
Total $854,755 $3,


(d) Quantification
Method 


 


(continued) 


 
ce 


uct of 
n 


 Offset fee proposed in Rule .0272 = $30,492/ac 


 


DOT Road-Building: DOT staff developed buffer protection and mitigation cost 
projections based on the current 2004-2010 DOT Transportation Improvement 


d-
n costs: 


s to 
identify anticipated number of crossings, and annualized the number; 


 Identified the types of stormwater practices to be used and frequency for each 
relative to crossings; 


 Quantified per-BMP construction costs based on their practice to date; 
 Multiplied costs by numbers of BMPs. 


 
hey used these additional steps for mitigation costs: 


buffer impact; 
 Multiplied by the number of projected annual impacts obtained above; 


2


n 
e 


 
DO ove is provided below in 
Tab


Table 6.4:  Buffer Protection & Mitigation: DOT Total Capital Costs 


 


We estimated the capital cost to new development associated with mitigating
unavoidable buffer impacts at $1,870,000/yr, applicable in years 2 through 5, sin
local buffer implementation would begin in year 2.  This value is the prod
acres of buffer impacted per year, the per-acre offset fee proposed in the Mitigatio
Fees Rule .0272, and the acreage multipliers proposed in the Mitigation Rule 
.0268, using the following steps: 
 Fraction of 2,550 ac/yr new development that is buffer = 10% 
 Fraction of buffer permitted for impact and mitigation = 10% = 26 ac/yr 


 Weighted multiplier (per .0268) mitigation ratio of 2.4 [3.0*(30 ft./50 ft) + 
1.5*(20 ft/50 ft)], assumes all impact acres are equally distributed across zones
1 and 2 of buffer 


 Product of the above factors = $1,870,000/yr. 
 


Plan for the state, their key planning document that contains the most current roa
building projections.  DOT staff used these steps for estimating protectio
 Intersected proposed roads for next 30 years and USGS streams GIS layer


T
 Estimated acreage of a typical 


 Multiplied by $.70/ft , the buffer offset fee to the NC EEP proposed in Rule 
.0272, to arrive at a total annual capital cost for mitigation; and 


 We added a final step, applying the weighted multiplier (per .0268) mitigatio
ratio of 2.4 [3.0*(30 ft./50 ft) + 1.5*(20 ft/50 ft)], assumes all impact acres ar
equally distributed across zones 1 and 2 of buffer 


T’s portion of the total costs shown in Table 6.3 ab
le 6.4.  Calculations assume a constant rate of implementation throughout the 


five years.   


Buffer Buffer 
Type of Cost


5-Year DOT-Estim ated Costs


Protection M itigation Total
462


Operation & Maintenance $58,575 $0 $58,575
$0 $227,480
$0 $0
$0 $0
$0 $0


068,762 $3,923,517


Capital $568,700 3,068,762$ $3,637,
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(d) Quantification 
Method 
(continued) 


Thus, annual costs would be one-fifth of the total for each category except o&
where costs would increase incrementally as BMPs are added each year, starting 
with a year 1 o&m cost of approximately $4,000.  DOT would incur costs in all 5
years, since buffer requirements on state entities would go into effect as of rule 
effective date. 
Table 6.5: Buffer Protection & M


m, 


 


itigation: DOT Annual Capital Costs 


 


Forest Harvesting: DFR staff used the following sequence of calculations to 
estimate anticipated capital costs in the form of increased logging costs.   
 
Table 6.6:  Buffer Protection: Forestry Capital Costs 


 


We assume no costs associated with buffer protection on existing developed lands,
including agr
 


Tons Sawtimber Taken from Jordan W'shed/Yr
lished totals for Jordan 1


(Based on w'shed model 2  landcovers and conserved lands data from NC NHP 3 )


 Basin Plan data)


 ft. of stream)


Stream Miles in Harvestable Forest
(A
% of W'shed in Harvestable Forest in Zone 1


conversion assuming 60 ft2 buffer (Zone 1 x 2 si
Tons Sawtimber Taken from Harvestable Zone 1/Yr


Increased Unit Cost of Logging due to Rule ($/Ton)


Annual Capital Increase in Harvest Cost ($/Yr)


l Capital Increase in Harvest Cost, Years 1-5 ($) 


187,682$                     


t would begin with year 2 when local programs start)


(Product of zone 1 tonnage and increased unit cost)
750,729$                     


1,032,000                    


53%


2,324                           


2.8%


28,874                         


$6.50
+industry-estimated 50% increase in $13 per-ton logging cost)


(2.8% x tons/yr for w'shed)


Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total
$727,492 $3,637,462
$19,525 $58,575


$0 $0


$792,51


Capital $727,492 $727,492 $727,492
tion & Maintenance $3,905 $7,810 $11,715


Planning $45,496 $45,496 $45,496 $45,496 $45,496 $227,480
atory Transaction $0 $0 $0 $0 $0 $0
rtunity


Other Costs
Total $776,893 $780,798 $784,70


Type of Cost
Total DOT Annual Buffer Costs (Protection + M


(d)  Quantification 
Method 
(continued) 


$727,492
Opera $15,620


Regul
Oppo $0 $0 $0 $0


3 $788,608 3 $3,923,517


itigation)


(e)  Assumptions  
iculturally developed. 


We assume that all parties would meet mitigation requirements by paying the 
offset fee to NC EEP or a like-priced alternative.  This should be a conservative, 
higher cost assumption considering that in practice, parties would likely use 
alternatives to the EEP payment only if they were less expensive. 
 
New Development: 
 Unit-cost value for level spreaders: the NC Stormwater BMP Manual 


considers costs too site-specific to generalize.  We used the midpoint, 
$6.50/l.f., of a value range provided in the Neuse SET tool, $3 - $10/l.f. 


(Pub counties , adjusted for area in Jor
% of Jordan W'shed in Harvestable Forest


vg. 2 methods - drainage density 4  & DWQ calc using Cp. Fear


(Ac. des) per linear


Tota
(Cos


(DFR


dan watershed) 


84 







Chapter 6:    Protection of Existing Riparian Buffers_________________________________________ 
 


(e)  Assumptions 
(continued) 


 
he existing and new development rule calculations.  Please see 


 Some development acres would be routed into ditches following existing 
drainage patterns.  We assume 75% of new development would be routed 
through level spreaders, based on an informal poll of a few local governments 
implementing Neuse and Tar-Pamlico stormwater rules. 


 We assume that 5% of buffers on new development lands would be permitted 
for impact and mitigation each year.  This estimate is based on our experience 
in the other basins and recognizes that some permitted impacts do not require 
mitigation. 


 We assume that all developers who obtain approval to mitigate buffer impacts 
ased 
in the 


 We understand that the 2004-2010 DOT Transportation Improvement Plan 
provides a representative sample of the types and numbers of projects that 
would be subject to this rule.  Many of the actual projects currently in the TIP, 
which is updated constantly, would likely be vested and not subject to this 
rule’s requirements, but we assume the TIP provides a good estimate of the 
pace and nature of road-building overall, notwithstanding reduced costs in 
early rule years.  To the extent that projects during the first years of 
implementation would be determined to have vested status, our cost estimates 
are conservative overestimates of actual costs. 


 We assume that the streams data layer used by DOT accurately estimates the 
extent of streams falling under this rule.  Based on experience implementing 
the Neuse and Tar-Pamlico buffer rules, we believe it underrepresents to some 
degree perennial and intermittent streams subject to this rule.  To that extent, 
our cost projections underestimate actual costs. 


 
orest Harvesting: 
 We assume county-wide timber harvest tonnages apply proportionally to area 


l estimated a 50% increase in unit-cost of 
logging within Zone 1 of the buffer. 


 We assume a 2.5-acre drainage area per 50-foot level spreader.  The NC 
Stormwater BMP Manual puts a 5-acre ceiling on drainage area per BMP. 


 We assume an average pace of development in the watershed during the first 
five years of rule implementation of 2,550 acres per year.  We projected this
acreage in t
those chapters for details. 


would use the offset fee payment option proposed in Rule .0272.  Again b
on our experience in other basins, this option has proven to be the choice 
great majority of cases. 


 
DOT Road-Building: 


F


within the watershed. 
 DFR staff and industry personne
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(f)  Data Sources 


 


 Costs/Savings (AOC/S) (Landowners) 


sting Water Supply and other buffer programs do not result in operating costs 
ndowners since they: apply only to new development activities, which are 


rt-term in nature; they do
n
any erosion control ex


Existing Developed Lands: No operating costs, consistent with the logic for capit
ts. 


 Development and DOT Road-Building: Periodic operation and maintenance
ts for level spreaders that provide diffuse flow into protected buffers. 


est Harvesting: No new operating costs identified associated with harvesting 
rictions.  Capital and opportunity costs only. 


 
le 6.7: Buffer Protection: Landowner Operation and Maintenance Costs 


 


Forestry Cost References
wn, Mark J, 2002.  Forest Statistics for North Carolina, 2002.  USDA-Forest Service Southern 
esearch Station, Resource Bulletin SRS-88. Page 66, Table 37.


1  Bro
      R


a
3  NC
4  Brut  
      co  
      re tate University, Raleigh, NC.  92 pp.


      M
      C
      U


2  Tetr  Tech.  B. Everett Jordan Lake TMDL Watershed Model Development.  Revised Draft, November 2003.
 Natural Heritage Program.  Conserved Lands GIS Data Layers provided to DWQ staff.
on, JG 2004.  Headwater catchments: estimating surface drainage extent across North Carolina and
rrelations between land use, near stream, and water quality indicators in the Piedmont physiographic
gion [dissertation].  North Carolina S


5  Lakel, W.A. III, WM Aust, A Dolloff, and EP Sharp, 2006. Commercial Timber Value of Streamside 
anagement Zones in Managed Pine and Hardwood Stands.  Pp. 407-408.  In: 
onnor, Kristina F. ed.2006. Proceedings of the 13th Biennial Southern Silvicultural Research Conference.
SDA-Forest Service, Southern Research Station. General Technical Report SRS-92.


Type of Cost Yr 1 Yr 2 Yr 3
l $727,492 $3,029,910 $3,029,910


Op
Planning
Regulatory Transaction $0 $0 $0 $0 $0 $0
Opportunity $0 $1,003,853 $1,003,853 $1,003,853 $1,003,853 $4,015,412


$7


Buffer Costs to All Landowners: DOT, Forestry, New Development


 


RP.2  Annual Operating


(a)  Cost Baseline Exi
to la
sho  not require maintenance of stormwater flows; and do 


ot require mitigation that might entail O&M on restoration work.  We consider 
penses as capital since they would be short-term in nature. 


(b)  Description al 
cos
 
New  
cos
 
For
rest


(c)  Quantify $ Tab


Yr 4
Capita $3,029,910


eration & Maintenance $3,905 $34,011 $64,118 $94,224
$45,496 $107,652 $107,652 $107,652


Total 76,893 $4,175,427 $4,205,533 $4,235,639


Yr 5 Total
$3,029,910 $12,847,133


$124,330 $320,588
$107,652 $476,105


$4,265,745 $17,659,238
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(d)  Quantification 
Method 


New Development: We estimated the annual incremental cost to development of 
maintaining level spreaders at $26,000/yr, applicable in years 2 through 5, since 
local program implementation would begin in year 2.  This value is the product of 
acres new development and per-acre maintenance cost, using the following steps: 
 Assumed a level spreader unit maintenance cost of $34 / level spreader, 
 Converted that cost to $14/ drainage acre assuming a 2.5-acre drainage area.   
 Estimated average annual new development acres during the first 5 years from 


yearly new development acres estimated in the New Development rule 
calculations; result = 2,550 ac/yr.   


 Assumed that 75% of new development acres, or 1,913 acres, would be routed 
through level spreaders. 


 Multiplied 1,913 ac/yr by $14/ac, = approximately $26,000/yr. 
 


evelopment, buffer mitigation, 


maintaining level spreaders of $3,900/yr, applicable in all 5 years since the buffer 


e.  DOT staff quantified per-BMP maintenance costs for the several BMPs 
e anticipated using, all based on their implementation experience, and multiplied 


We assume that the other capital cost to new d
would not entail associated operation and maintenance costs because those are 
incorporated in the single offset rate to NC EEP that we used in the capital cost 
calculation. 
 
DOT Road-Building: DOT staff estimated an annual incremental cost of 


protections for state and federal entities would be in place as of effective date of 
this rul
th
those per-BMP costs by the projected number of BMPs needed / year. 
 


N
 Most of these assumptions were made initially in the capital cost 


calculations, and supporting reasoning was pr


spreader combined BMP in the stormwater rule chapters, we assumed the leve


(e)  Assumptions ew Development:  


ovided there.   
 Using the annual O&M value of $137 we calculated for a filter strip / level 


l 
spreader  alone would incur one-fourth of that total cost, or $37, based on an 
estimate of relative areas and recognizing similar maintenance needs. 


 


(f)  Data Sources None. 


 


RP.3  Annual Planning Costs/Savings (APC/S) (Land Owners) 


(a)  Cost Baseline Existing Water Supply and other buffer programs result in planning costs to new 
development associated with planning site designs to avoid and minimize buffer 
impacts. 


(b)  Description Since new development activities currently and under incoming Phase II 
regulations is required to plan site designs to avoid and minimize buffer impacts, 
we anticipate new planning costs associated only with designing practices to 
maintain diffuse flow into protected buffers, not currently a requirement.  This cost 
would occur to both developers and DOT road-building activities. 
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(c)  Quantify $ Table 6.8:  Buffer Protection: Landowner Planning Costs 


For both DOT and development, a percentage of construction cost was used, as is 
uently done to estimate p


DOT assumed their planning costs as 40% of construction costs base
e
 
We assumed planning costs for new development as 25% of construction costs, 
we did for the new development rule, based on sources identified in that chapter


S


ansaction Costs/Savings (RTC/S) (Land Owners)   


Existing Water Supply and other buffer programs impose varying permitting costs 
on developers. 


activities under their 
The buffer protection and mitigation requirements of this rule would be 


rporated into those permitting processes.  Regulatory costs fo
are quantified in the chapters addressing those rules.  The requirements of this rule 


ld not result in increases to those costs.    


est harvesting requirements do not involve new permitting.  Selective h
th
specifie


Type of Cost Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total
Capital $727,492 $3,029,910 $3,029,910 $3,029,910 $3,029,910 $12,847,133
Operation & Maintenance $3,905 $34,011 $64,118 $94,224 $124,330 $3
Plannin


20,588
g $45,496 $107,652 $107,652 $107,652 $107,652 $4


Regulatory Transaction $0 $0 $0 $0 $0 $0
Opportunity $0 $1,003,853 $1,003,853 $1,003,853 $1,003,853 $4,015,412
Total $776,893 $4,175,427 $4,205,533 $4,235,639 $4,265,745 $17,659,238


Buffer Costs to All Landowners: DOT, Forestry, New Development


 


(d)  Quantification 
Method freq lanning costs.  Please see Assumptions for details. 


76,105


(e)  Assumptions d on their 
xperience.  


as 
. 


(f)  Data Sources ee references for planning costs in new and existing development chapters. 


 


RP.4  Regulatory Tr


(a)  Cost Baseline 


(b)  Description Developers and DOT would be required to obtain stormwater permits for their 
respective, proposed stormwater rules in this nutrient strategy.  


inco r those permits 


wou
 
For arvest in 


e buffer requires that loggers have a certified forest management plan or 
d alternative, but this is not expected to involve new regulatory costs. 


(c)  Quantify $ $0 


(d)  Quantification 
Method 


N/A 
 


(e)  Assumptions N/A 


(f)  Data Sources N/A 
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RP.5  Other Costs/Savings (OtC/S) (Land Owners) 


(a)  Cost Baseline Existing Water Supply and other buffer programs result in opportunity costs to 
developers.  Water Supply ordinances include a 30-foot vegetated setback adjacent 
to low-density projects and a 100- foot vegetated setback adjacent to high-density 
projects.  Thus, some are less stringent and some more stringent than this rule in 
terms of setback distance.  However, they apply only to perennial waters, perhaps 


alf of the stream mileage covered by this rule.   


prohibiting them from improving portions or all of riparian zones. 


h
 
Existing floodplain regulations may result in opportunity costs to developers, 


 


E
description, we anticipate no opportunity costs from this rule in existing developed
settings. 


New Development:  Considering the following factors, we anticipate that 


(b)  Description xisting Developed Lands: For the same reasons given in the capital costs 
 


 


opportunity costs would vary from none to significant amounts among 
developments: 


ore stringent restrictions 
inances, as described in the 


 time, many developers will have the ability to purchase land and 
ss 


 A portion of new development lands would face m
under this rule than under existing local buffer ord
baseline above.   


 At the same
plan developments with foreknowledge of buffer restrictions, minimizing lo
of developable land.   


 


 Many developers will have the ability to sell their developments or parcels 
within them at higher prices using conserved buffers as value-added amenities, 
and thus recoup the opportunity costs of th


buffer1.  Developers may be prohibited from using portions or all of buffer 
zones due to floodplain restrictions. 


 The variance process in this rule is intended to address developments wher


Overa
q
 
DOT 
activi


(b)  Description 
(continued) 


e foregone land use.  Studies have 
shown that housing prices are significantly higher for parcels located next to a 


e an 
unreasonably high opportunity cost results from protecting the buffer. 


 
ll, we found that opportunity costs associated with new development are not 


uantifiable. 


Road-Building: DOT staff did not identify opportunity costs related to their 
ties. 


 
Forest Harvesting: DFR staff identified opportunity costs associated with lost 
timber harvest resulting from the Zone 1 restrictions.  They estimated a per-acre 
value for this unharvested timber and converted it to an annual cost. 
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(c)  Quantify $ Table 6.9:  Buffer Protection: Landowner Opportunity Costs 


 


DFR staff used the following method to estimate o
 
Table 6. 10:  Buffer Protection: Opportunity Cost to Landowners of 
Unharvested Timber 


 
These costs would begin in year 2, when local buffer programs would b
implemented. 


This analysis assumes that since a fifteen-year return period is allowed in the rule, 
 on whole, all buffer zones in the watershed would be harvested once over the 
rse of 15 years, an


harvested in any given year. 


1


akel, W.A. III, WM Aust, A Dolloff, and EP Sharp, 2006. Commercial Timber 
ue of Streamside Management Zones in Managed Pine and Hardwood Stands.  
407-408.  In: Connor, Kristina F. ed.2006. Proceedings of the 13th Biennial 
thern Silvicultural Research Conference.  USDA-Forest Service, Southern 
earch Station. General Technical Report SRS-92. 


Opportunity Cost for Single Harvest of Jordan Watershed


Annual Op
(P e for all lands)


$1,003,853


$891
7,795


(Product of unit cost increase and 16,900 harvestable zone 1 acres)
$15,05


Operation & Maintenance $3,905 $34,011 $64,118 $94,224 $124,330 $320,5
Planning $45,496 $107,652 $107,652 $107,652 $107,652 $476,105
Regulatory Transaction $0 $0 $0 $0 $0 $0
Opportunity $0 $1,003,853 $1,003,853 $1,003,853 $1,003,853 $4,015,412
Total $776,893 $4,175,427 $4,205,533 $4,235,639 $4,265,745 $17,659,238


(d)  Quantification 
Method 


pportunity costs. 


e 


Type of Cost Yr 1 Yr 2 Yr 3 Yr 4
Capital $727,492 $3,029,910 $3,029,910 $3,029,910


Buffer Costs to All Landowners: DOT, Forest
Yr 5 Total


$3,029,910 $12,847,133
88


ry, New Development


(e)  Assumptions 
that
cou d thus that one-fifteenth of watershed buffer zones would be 


 


Unit Value of Residual Timber in Harvestable Zone 1 ($/Ac)5


portunity Cost
ro-rated annual cost based on 15-year thinning or harvest cycl


(f)  Data Sources   Schueler, T.R., 1995.  Site Planning for Urban Stream Protection.  Center for 
Watershed Protection.  Metropolitan Washington Council of Governments. 
5  L
Val
Pp. 
Sou
Res
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RP.0  Party Descrip


Name of Party Local Governments 


tion (Local Governments) 


m
Durham, Elon, Gibsonville, Graham, Green Level, Greensboro, Haw
Kernersville, Mebane, Morrisville, Oak, Ridge, Pittsboro, Pleasant G
R


We would expect that local governments control riparian zones primarily
greenways and also som


We would expect that local governments manage vegetation in these areas


(b)  Description We do not anticipate any new activities or associated costs to local governments as 
regulated parties under this rule. 


$0 


Method 
N


N/A 


N/A 


ting Costs/Savings (AOC/S) (Local Governments) 


Description As regulated parties, all counties and incorporated municipalities in the watershed 
would be required to comply with the provisions of this rule on lands that they 
control.  The local governments are the counties of Alamance, Caswell, Chatham, 
Durham, Guilford, Orange, Rockingham, and Wake, and the following 


unicipalities: Alamance, Apex, Burlington, Carrboro, Cary, Chapel Hill, 
 River, 
arden, 


eidsville, Sedalia, Stokesdale, Summerfield, and Whitsett. 


General Baseline  along 
e acreage in parks.  These areas would largely be in some 


form of open space. 


Assumptions N/A 


Data Sources N/A 


RP.1  Annual Capital Costs/Savings (ACS/S)  (Local Governments) 


(a)  Cost Baseline  on some 
periodic basis and would generally continue to use these areas in the same manner. 


(c)  Quantify $ 


(d)  Quantification /A 


(e)  Assumptions 


(f)  Data Sources 


RP.2  Annual Opera


(a)  Cost Baseline We would expect that local governments manage vegetation in these areas on some 
periodic basis and would generally continue to use these areas in the same manner. 


(b)  Description We do not anticipate any new activities or associated costs to local governments as 
regulated parties under this rule. 


(c)  Quantify $ $0 


(d)  Quantification 
Method 


N/A 
 


(e)  Assumptions N/A 


(f)  Data Sources N/A 


RP.3  Annual Planning Costs/Savings (APC/S) (Local Governments) 


(a)  Cost Baseline We would expect that local governments manage vegetation in these areas on some 
periodic basis and would generally continue to use these areas in the same manner. 
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(b)  Description We do not anticipate any new activities or associated costs to local governments as 
regulated parties under this rule. 


(c)  Quantify $ $0 


(d)  Quantification 
Method 


N/A 
 


N/A 


N/A 


ansaction Costs/Savings (RTC/S) (Local Governments)   


(a)  Cost Baseline We would expect that local governments manage vegetation in these areas on som
periodic basis and would generally continue to use these areas in the same manner. 


regula


(c)  Quantify $ $0 


(e)  Assumptions 


(f)  Data Sources 


RP.4  Regulatory Tr


e 


(b)  Description We do not anticipate any new activities or associated costs to local governments as 
ted parties under this rule. 


(d)  Quantification N/A 
Method 


(e)  Assumptions N/A 


(f)  Data Sources N/A 


 


4-B.  Implementing Agencies. 


ipti ocal governments) 


Name of Party Local Governments  


IA.0 Party Descr on (L


Description All counties and incorporated municipalities in the watershed would be required to 
implement the provisions of this rule, which would involve enacting and 


el Hill, Durham, Elon, Gibsonville, Graham, 
Green Level, Greensboro, Haw River, Kernersville, Mebane, Morrisville, Oak, 


ge, Pittsboro, Pleasant Garden, Reidsville, Sedalia, Stokesdale, Summerfield, 
hitsett. 


implementing buffer protection ordinances.  The local governments are the 
counties of Alamance, Caswell, Chatham, Durham, Guilford, Orange, 
Rockingham, and Wake, and the following municipalities: Alamance, Apex, 
Burlington, Carrboro, Cary, Chap


Rid
and W


General Baseline lease see the Baseline description in Section 3.2 above and related Table 6.2 
detailing local buffer programs.   
P


Assumptions N/A 


Data Sources N/A 
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IA.1  Regulatory De


(a)  Cost Baseline ant area in water supply watersheds.  Sixteen of 
twenty-six municipalities have significant area within Water Supply 


watersheds.  Before this rule would become effective, eighteen of the twenty-six 
ipalities will have implemented Phase II stormwater programs involving 


evelopment setbacks.  In addition, several major municipalities currently 
ment more involved buffer rules than required by Water Supply.   Altogether, 


we assume only two municipalities – Alamance and Ossippee - will implement 
r water supply nor Phase II requirements. 


velopment Costs/Savings  (RDC/S) (Local governments) 


All eight counties contain signific
the 


munic
d
imple


neithe


(b)  Description Local governments will need to develop new ordinances to ca
However, this rule is readily transferable into ordinance with


rry out this rule.  
 little modification.     


(c)  Quantify $ $48,000 


Method contract assistance in preparing ordinances.  We assumed 80 hours of contract time 
per local government given the m
$36
fact
text a


ordina


(e)  Assumptions We as
who w


(d)  Quantification We assumed the 16 smallest municipalities (under 10,000 population) may need to 


inimal text modification needs, and a pay rate of  
/hr.  We did not obtain input from local governments on this cost.  Other 
ors could influence this cost.  One scenario could involve sharing of ordinance 


mong local governments with similar ordinance frameworks.  Another is the 
potential for the Division to utilize grant funds to contract development of model 


nces.  Either of these could greatly reduce or eliminate this cost. 


sume that all 8 counties and the municipalities over 10,000 have planners 
ould absorb the rule development costs, leaving the 16 smallest 


municipalities that would face new costs. 


(f)  Data Sources N/A 


IA.2  Monitoring & Recordkeeping Costs/Savings (MRC/S) (Local governments) 


cription for permitting, section IA.3 below. (a)  Cost Baseline Please see the baseline des


(b)  Description This rule would not impose specific monitoring requirements outside of 
covered below.  Recordkeeping would be needed to track inspections, which are 


development projects and enforcement cases.  We incorporate those costs into 
one set of estimates for permitting, inspections and enforcement below. 


$0 


N/A 


N/A 


N/A 


(c)  Quantify $ 


(d)  Quantification 
Method 


(e)  Assumptions 


(f)  Data Sources 
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IA.3  Permitting Costs and Savings (PC/S) (Local governments) 


(a)  Cost Baseline All eight counties contain significant area in water supply watersheds.  Sixteen of 
the twenty-six municipalities have significant area within Water Supply 
watersheds.  Before this rule would become effective, eighteen of the twenty-six 
municipalities will have implemented Phase II stormwater programs involving 
development setbacks.  In addition, several major municipalities currently 
implement more involved buffer rules than required by Water Supply.   Altogether, 
we assume only two municipalities – Alamance and Ossippee - will implement 
neither water supply nor Phase II requirements. 


(b)  Description Local governments would implement permitting programs under the new 
development stormwater rule, and would review for buffer requirements at the 
same time.  Because the two activities are integrated, we address both in this 
chapter.  The following estimate would cover costs of permitting, inspections, and 
enforcement for both stormwater and buffers. 


(c)  Quantify $ $375,000/yr for years two through five. 


We estimated that five municipalities would each require one full-time positio
implement both buffer and new development stormwater requirements.  We priced 
the position as a stormwater engineer at a total cost of $75,000/yr. 


We assumed that most municipalities and counties implementing Phase II or Wate
Supply or both would likely not require new staffing.  Exceptions would
relatively small towns (between 2,000 and 15,000 population) in high growth 
areas.  We identified five of these.  We assumed that larger cities and co
including in high-growth areas, are already
buffer
witho


(d)  Quantification 
Method 


n to 


(e)  Assumptions r 
 be 


unties, 
 implementing sizable stormwater and 


 programs and would be better able to absorb the requirements of these rules 
ut adding staff.  We did not survey local governments on this subject, and we 


did not seek municipal growth projections. 


(f)  Data Sources N/A 


IA.4  Inspection and


(a)  Cost Baseline 


 Enforcement Costs/Savings (IEC/S) (Local governments) 


Please see the baseline description for permitting, section IA.3 above. 


Local governments would need to inspect and monitor permitted develop
proj
prot
maint


(c)  Quantify $ $0 


(d)  Quantification timated the costs under permitting above to cover compliance and 
ement as well. Method 


We es
enforc


(b)  Description ment 
ects and enforcement cases for compliance with stormwater and buffer 
ection or mitigation requirements.  They would need to track these projects and 


ain records on them. 


(e)  Assumptions N/A 


(f)  Data Sources N/A 


 


IA.0 Party Description (Division of Water Quality) 


Name of Party Division of Water Quality 
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Description The Division would implement this rule directly for activities on state and federal 
 lands, beginning as of rule effective date.  For all lands under local jurisdiction, the


Division would review and approve local program proposals, including 
ordinances, review annual implementation reports submitted by local 
governments, and perform any compliance oversight on local programs. 


The Division oversees local water supply watershed programs in the waters
which include both stormwater permitting and riparian setbacks for new 
development.  The Division will soon implement Phase II permitting for post-
construction stormwater in most jurisdictions tha
themselves.  The Division issues, renews, and monitors compliance with N
discharge permits and state and federal non-discharge permits. 


N/A 


N/A 


IA.1  Regulatory De ision of Water Quality) velopment Costs/Savings  (RDC/S) (Div


(a)  Cost Baseline Division staff develop and coordinate watershed restoration initiatives and conduct 
point source and nonpoint source permitting, compliance and enforcement 
activities. 


(b)  Description Rule development involves staff time to: research rule components; plan and 
coordinate the rulemaking process; develop and revise rule language; research 
document fiscal impacts; conduct/participate in stakeholder meetings; plan and 
conduct public workshops/meetings/hearings; present information to the 
Commission and agencies; and file and process rules, forms, etc. 


$0 


Method reque


General Baseline hed, 


t are not required to do so 
PDES 


Assumptions 


Data Sources 


and 


(c)  Quantify $ 


(d)  Quantification This cost represents an opportunity cost to the Division.  No new funds are 
sted.  Tasks would be integrated into existing workloads. 


(e)  Assumptions N/A 


(f)  Data Sources N/A 


IA.2  Monitoring & 


(a)  Cost Baseline 


Recordkeeping Costs/Savings (MRC/S) (Division of Water Quality) 


Division staff develop and coordinate watershed restoration initiatives and 
conduct point source and nonpoint source permitting, compliance and 
enforcement activities. 


(b)  Description  


(c)  Quantify $ $0 


(d)  Quantification 
Method 


ost represents an opportunity cost to the Division.  No new funds are 
requested.  Tasks would be integrated into existing workloads. 
This c


(e)  Assumptions N/A 


(f)  Data Sources N/A 
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IA.3  Permitting Cos


(a)  Cost Baseline 
t 


ts and Savings (PC/S) (Division of Water Quality) 


Division staff develop and coordinate watershed restoration initiatives and conduct 
point source and nonpoint source permitting, compliance and enforcemen
activities. 


(b)  Description  


$0 


This cost represents an opportunity cost to the Division.  No new funds are 
requested.  Tasks would be integrated into existing workloads. 


N/A 


(f)  Data Sources N/A 


(c)  Quantify $ 


(d)  Quantification 
Method 


(e)  Assumptions 


IA.4  Inspection and Enforcement Costs/Savings (IEC/S) (Division of Water Quality) 


es and conduct (a)  Cost Baseline Division staff develop and coordinate watershed restoration initiativ
point source and nonpoint source permitting, compliance and enforcement 
activities. 


 


(c)  Quantify $ $0 


This cost represents an opportunity cost to the Division.  No new funds are 
requested.  Tasks would be integrated into existing workloads. 


N/A 


(f)  Data Sources  N/A


 


 


(b)  Description 


(d)  Quantification 
Method 


(e)  Assumptions 
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Table 6.11: Protection and Mitigation of Existing Riparian Buffers Cost Summary


Yr 1 Yr 2 Yr 3 Yr 4 Yr 5
DOT - State Costs


Planning
Regulatory Tran
Opportunity


n


Total $776,893 $780,798 $784,703 $788,608 $792,513 $3


Local Costs


Capital
Type of C


Operation & Maint nce


Total
Capital $727,492 $727,492 $727,492 $727,492 $727,492 $3,637,462
Operation & Maintenance $3,905 $7,810 $11,715 $15,620 $19,525 $58,575


$45,496 $45,496 $45,496 $45,496 $45,496 $227,480
sactio $0 $0 $0 $0 $0 $0


$0 $0 $0 $0 $0 $0
,923,517


Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total
$0 $0 $0 $0 $0 $0


ena $0 $0 $0 $0 $0 $0
Planning $0 $0 $0 $0 $0 $0
Regulatory Transaction $48,000 $0 $0 $0 $0 $48,000


0 $0
Other (Permitting/Inspecting) $0 $375,000 $375,000 $375,000 $375,000 $1,500,000


Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total
$0 $2,302,418 $2,302,418 $2,302,418 $2,302,418 $9,209,671


Operation & Maintenance $0 $26,201 $52,403 $78,604 $104,805 $262,013
$0 $62,156 $62,156 $62,156 $62,156 $248,625


io $0
,015,412


473,232 $13,735,720


Type of Cost


ost


Type of Cost
Forestry and Developers -  Private


Opportunity $0 $0 $0 $0 $


Total $48,000 $375,000 $375,000 $375,000 $375,000 $1,548,000


Capital


Planning
Regulatory Transact
Opportunity
Total


n $0 $0 $0 $0 $0
$0 $1,003,853 $1,003,853 $1,003,853 $1,003,853 $4
$0 $3,394,628 $3,420,829 $3,447,031 $3,
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Chapter 7: Mitigation for Riparian Buffers 


Step 1:  Basic Information 


1.1  Rule Reference No.     .0268 


1.2  Analyst Rich Gannon, Environmental Supervisor 


1.3  Office  Division of Water Quality 
Planning Section 
1617 Mail Service Center 
Raleigh, NC  27699-1617 


1.4  Your Phone (919) 733-5083 ext. 356 


1.5  Comments on Agency Contact None 


1.6  Title of the Proposed Rule Jordan Water Supply Nutrient Strategy:  
Mitigation for Riparian Buffers 


1.7  Citation 15A NCAC 2B .0268 


1.8  Brief Description of the Proposed Rule Details the mitigation requirements, options and 
process for persons who have received local 
government or Division authorization for buffer 
activities designated “allowable with mitigation” 
under the riparian buffer protection rule, .0267. 
This Rule details three mitigation options, 1) 
Payment to the riparian buffer restoration fund 
administered by NC Environment Enhancement 
Program (NC EEP), 2) Donation of property, or 
3) Restoration or enhancement of a non-forested 
riparian buffer. 


1.9  Rule Category Regulation 
 
Step 2:  Screening Analysis 
See Table 10 of the Executive Summary 
 


Step 3:  Define the Problem and the Regulation 
3.1 Why is the Regulatory Proposal Needed? 


The Executive Summary describes the need for the entire set of rules that comprise the nutrient strategy.  
The proposed strategy calls for the equitable distribution of reduction responsibilities across all sources, 
both point and nonpoint.  Watershed modeling estimates that nonpoint sources make up approximately 
one-half to two-thirds of nitrogen inputs to Jordan Reservoir, and more than four-fifths of phosphorus 
inputs.  Protection and restoration of riparian buffers, and mitigation for buffer impacts would serve a 
valuable role in stemming nonpoint loading increases and achieving load reductions when land use 
changes. 
 
3.2  How does the Proposed Rule Change Behavior? 
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Baseline: Currently 51% of the watershed falls within smaller Water Supply watersheds, 
30-foot or 100-foot setbacks for new impervious surfaces depending on development inte


which require 
nsity, but which 


apply to fewer waters (perennial streams only vs. intermittent and perennial under this rule), are less 
protective than the proposed rule in regard to vegetation modifications, are potentially more permissive 


pacts.   
 


rnments have enacted strictive buffer protection ordinances than the 
minimum Water Supply standards of their own initiative.   


ES stormwater Phase II requirements rule would take effect.  
Phase II imposes a 30-foot setback on impervious  with development activities 
adjacent to perennial and intermittent waters, and w isdictions in the watershed.  
However, it does not require mitigation for allowa


 
t require beha ange.  Instead it would provide the mitigation 


ss for persons who on 
authorization for buffer activities designated “allow riparian buffer 
protection rule, .0267.  The protection rule establishes the requirement to mitigate buffer impacts, and 


 impacts require mitigation, thus it re nge.  This rule delineates the 
e mit
ment  


property, or 3) Restoration or enhancement of a no
 


Step 4:  Identify Impact 
Because the rule Protection of Existing Riparian B
mitigate, whereas this rule defines the process as d ing 
mitigation are accounted for in the preceding Prote
 
 


regarding structures, and do not require mitigation for allowable im


In addition, some local gove  more re


 
Finally, NPD  will be in place before this 


surfaces associated
ill apply to virtually all jur


ble buffer impacts either. 
 


Behavior Changes: This rule does no vior ch
requirements, options and proce  have received local government or Divisi


able with mitigation” under the 


defines which quires the behavior cha
nature of that behavior change.  It details thre
restoration fund administered by NC Environ


igation options, 1) Payment to the riparian buffer 
 Enhancement Program (NC EEP), 2) Donation of
n-forested riparian buffer.   


uffers, Rule .0267, establishes the requirement to 
escribed above, the costs to affected parties of do
ction chapter, Chapter 6. 


 


100 







 


Chapter 8: Options for Offsetting Nutrient Loads 


Step 1:  Basic Information 


1.1  Rule Reference No.     .0269 


1.2  Analyst Rich Gannon, Environmental Supervisor 


1.3  Office  NC Division of Water Quality 
Planning Section 
1617 Mail Service Center 
Raleigh, NC 27699-1617 


1.4  Your Phone (919) 733-5083 ext. 356 


1.5  Comments on Agency Contact None 


1.6  Title of the Proposed Rule Jordan Water Supply Nutrient Strategy:  Options
Offsetting Nutrient Loads 


 for 


1.7  Citation 15A NCAC 2B .0269 


1.87  Brief Description of the Proposed Rule This rule provides the option to pursue alternative 
sources of loading reduction to persons subject to any 
of the three stormwater rules - new development, 
existing development, or state and federal entities - as 
well as to point sources and agriculture.  These 
individuals may substitute such reductions for the in-


tem 
 


t of loading reductions 
required in the existing development rule.  Minimum 
onsite reduction criteria are defined for potential 
buyers and reduction credit criteria are established for 
potential sellers.  Proposals would require Division 
approval. 


lieu fee offset option of the North Carolina Ecosys
Enhancement Program (NC EEP) provided in some of
those rules and for any par


1.9  Rule Category Regulation 
 
Step 2:  Screening Analysis 
See Table 10 of the Executive Summary 
 


Step 3:  Define the Problem and the Regulation 
3.1 Why is the Regulatory Proposal Needed? 


The Executive Summary describes the need for the entire set of rules that comprise the nutrient 
strategy.  The proposed strategy calls for the equitable distribution of reduction responsibilities 
across all sources, both point and nonpoint.  Reductions vary in cost-effectiveness across and 
within source types.  We expect that under the proposed set of rules some sources would find 
achieving reductions in settings within their direct control very costly to potentially cost-
prohibitive.  This proposed rule would provide the means by which such sources could seek more 
cost-effective solutions to their reduction needs by paying for other sources to obtain reductions 
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for them.  Such arrangements could reduce overall costs of compliance with the set of rules w
achieving equivale ironmental benefit. 


hile 
nt env


 


ge Behavior? 


ior is required.  Partie olunteer to utilize the option provided by this 
 “Sellers” would obtain excessive red ffer the 
s to potential “buyers”, who are mot eek 


natives.  A range of designs is possib g, tracking and 
monitoring transactions.  This proposed ru fies fundamental components for any 
structure that is developed. 


 


 
re any behavior ch


behaviors mandated in other rules, there are no ne  rule.  Instead the purpose of 
facilitate potential cost-reducing behaviors.  Because of the numerous potential types of 
d cost-reducing scenarios, we do no e benefits this rule may provide. 


 
 


3.2 How does the Proposed Rule Chan


No change in behav s may v
rule. 
exces


uctions relative to rule requirements and o
ivated by high internal reduction costs to s


alter le for pricing, enabling, approvin
le currently identi


Step 4:  Identify Impact
Because this rule does not requi ange but rather provides potential alternatives to 


w costs associated with this
this rule is to 
interactions an t attempt to estimate th
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Cha  Discharge Requirements pter 9: Wastewater


Step 1: Basic Information 


1.1 Rule Reference No.     .0270 


lyst (Your Name and Title): Michael E. Templeton, Environmental Engineer 


ce (Your Organizational Location) Division of Water Quality  


1.2 Ana


1.3 Offi
Point Source Branch 
1617 Mail Service Center 
Raleigh, NC 27699-1617 


1.4 Your Phone (919) 733-5083 x541 


1.5 Comments on Agency Contact None 


1.6 Title of the Proposed Rule Jordan Water Supply Nutrient Strategy: Wastewater 
Discharge Requirements 


1.7 Citation 15A NCAC 2B .0270 


1.8 Brief Description of the Proposed Rule This rule requires point source wastewater dischargers in 
the B. Everett Jordan Reservoir watershed to reduce their 
collective nutrient contributions to the reservoir by 2009 
(total phosphorus, TP) and 2016 (total nitrogen, TN).  
The rule regulates the dischargers through a system of 
nutrient allocations similar to that in the Neuse River 
basin (T15A NCAC 02B .0234). The resulting mass 
permit limits are equivalent to 3.0 – 5.3 mg/L TN and 0.23 
– 0.66 mg/L TP. By comparison, limits for Neuse River 
basin dischargers are equivalent to 3.7 – 5.5 mg/L TN and 
equal to 2.0 mg/L TP.  


1.9 Rule Category Regulation 
 
 
Step 2: Screening Analysis 
See Table 10 of the Executive Summary 
 


Step 3: Define the Problem and the Regulation 
3.1 Why is the Regulatory Proposal Needed? 


The Executive Summary describes the need for the entire set of rules that comprise the nutrient 
strategy.  The proposed strategy calls for the equitable distribution of nutrient reduction 
responsibilities across all sources, both point and nonpoint. 


Point sources account for one third to one half of all nitrogen inputs to the Jordan Reservoir and 
slightly less than one fifth of all phosphorus inputs.  The proposed rule would require wastewater 
dischargers to meet nitrogen and phosphorus limits that achieve the reductions necessary to 
protect water quality in each subwatershed. Nitrogen limits for the majority of the affected 
dischargers (Haw and Lower New Hope) would be similar to the default limits already required 
under the Clean Water Responsibility and Environmentally Sound Policy Act of 1997; those for 
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the Upper New Hope dischargers are only slightly above the limits of today’s treatment 
technologies. All phosphorus limits are significantly lower than those required under the Act. 


3.2   How does the Proposed Rule Change Behavior? 


stew ablish a point source strategy in the Jordan watershed 
similar to that already found in the Neuse River Basin. It provides for the initial distribution of the 


cations (Wasteloa ations) among the 48 existing dischargers in the 
. The rule  to 


discharge 100,000 gpd (0.1 MGD) or greater; these facilities account for 98-99% of the point source 
t r meet nitrogen and phosphorus 


discharge limits based on their individua also establishes nutrient control 
requirements for existing and future point sources in the watershed. 


Phosphorus Limits


The wa ater discharge rule would est


allowable nutrient allo d Alloc
reservoir’s three subwatersheds  directly affects the 15 facilities that are permitted


nutrient contribution to the reservoir. I equires these dischargers to 
l allocations. The rule 


affected fac r its adoption. All of th
phosphorus limits and perform


operational improvements d chemical feed rates). Because these are mass limits 
eir full capacities, the requ


stringen ch their design flow ra


Nitrogen Limits.  The rule calls for annu
facilities, effective in 2016. Three of the  
constructed treatment facilities to meet t
improvements to meet the new, more str
make substantial improvements to their t n 
limits by 2016. Of these, nine are alread nder 
the Clean Water Responsibility Act. How ts of 
the nutrient modeling efforts in the wate
this proposed rule.  


Upon adoption of the rule, existing disch
optimize their operations in order to min s until substantial improvements 


. The Jordan Partners are a ed to optimize while they pursue alternative 
discharge limits under the CWRA.   


The rule includes requirements for new or expanding facilities. As in the Neuse, the strategy does 
erve  It allows a new or expanding discharge only if (1) no 
asi ts, (2) the proponent offsets its added nutrient load by 


er existing point sources or from nonpoint sources (i.e., no net 
increase), and


al mass limits on Total Nitrogen (TN) for the affected 
 15 affected facilities already have nitrogen limits and have
hose limits. Two of these must eventually make some 
ingent nitrogen limits. The remaining 12 facilities must 
reatment facilities in order to meet the proposed nitroge


y required to make essentially the same improvements u
ever, the EMC deferred those limits pending the resul


rshed, and the facilities will now be subject to the limits in 


argers with permitted flows of 0.1 MGD or greater must 
imize nitrogen discharge


are completed lready requir


. The proposed rule calls for annual mass limits on Total Phosphorus (TP) for the 
ilities, effective one year afte e affected facilities already have 


 some degree of phosphorus removal. The rule would require them to 
provide additional treatment to meet reduced limits. Most will likely achieve this through 


 (e.g., increase and 
the facilities are operating at less than th ired level of treatment will be less 


t initially than when the plant rea tes. (See box below.) 


not res  allocations for these facilities.
other fe ble option to the discharge exis
obtaining allocations either from oth


 (3) the new treatment system is designed to meet annual mass limits no greater that 
the equivalent of 3.0 mg/L TN and 0.18 mg/L TP at the facility’s permitted flow. 


trient contributions to the 
re on in which interested dischargers in each 
su rk collectively to meet their combined nutrient limits.  


Th
tra blems in 
the  one facility connects to another and 
eli
 
 


The rule allows a degree of flexibility for dischargers in reducing their nu
servoir. It includes a group compliance opti
bwatershed can form an association and wo


e rule allows the transfer of nutrient allocation (“trading”) among dischargers, provided that the 
nsfers do not cross subwatershed boundaries and do not cause localized water quality pro
 receiving streams. The rule specifically provides that, when
minates its direct discharge, its nutrient allocations are transferred in full to the remaining facility. 
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 Table 9.1: Wastewater Discharger Rule Timeline 


 
 


Mass Limits 


phorus if necessary to protect water quality standards in 
ized areas.
d on effective date of September 1, 2008. 


Assumed 
Date* Elapsed Time After Effective Date


Effec
Exist
subm
and e
Exist
ubjec
Disch
taken


(7 years and 4 months)


The Director establishes more stringent limits for nitrogen or 
phos
local


Exist
subje


*Base


Activity


tive Date 9/1/2008 0 months
. dischargers with flows greater than or equal to 0.1 MGD 
it report to DWQ documenting findings, proposed actions, 
xpected results for optimization of nutrient reduction.


3/1/2009 6 months


ing dischargers with flow equal to or greater than  0.1 MGD 
t to total phosphorous limits. 9/1/2009 1 year


argers submit a report to DWQ documenting the measures 
 and results for nutrient reduction. 9/1/2009 1 Year


88 monthsing dischargers with flows greater than or equal to 0.1 MGD 
ct to total nitrogen permit limits. 1/1/2016


Al nt l of the nutrient discharge limits established in this rule are mass limits. A mass limit is equivale
some “target” concentration of pollutant at a designated flow (typically, the facility’s permitted 
w):  


Flow (MGD) x Concentration (mg/L) x Conversion Factors  =  Mass (pounds) 


us, a facility discharging less than its designated flow can discharge a proportionately higher 
ncentration and still meet the mass limit. As flows increase due to population growth and other 
tors, the required concentration gradually approaches the stated “target” concentration.  


to 
flo


Th
co
fac
The concentration equivalent to a mass limit is a useful measure of the treatment level required to 
meet the limit. Many of the affected Jordan facilities currently operate at 50-60% of their permitted 


ws and do not expect to reach their capacity for 5-10 years or more. As a result, they will enjoy 
me relief from the stated treatment requirements during the first several years this rule is in effect.  


flo
so


 


Ste


4-A


RP.0 


Nam


p 4: Identify Impact 


. Regulated Parties 


Party Description (Wastewater dischargers) 


e of Party Wastewater Dischargers 


Description Wastewater Dischargers affected by this rule are those existing and future 
wastewater treatment facilities (point sources) that receive nutrient-bearing 
wastewater, discharge to surface waters within the Jordan Reservoir watershed, 
and are subject to requirements for individually issued NPDES permits.  


General Baseline The Wastewater Dischargers include 48 facilities of various types – municipal 
(publicly owned), 100% domestic (privately owned), and commercial/ industrial 
facilities. Permitted flows range from 0.003 to 40 MGD.  
The 15 “large” facilities – those with a permitted flow of 0.1 MGD or greater – 
account for 98-99% of all point source nutrient contributions to the reservoir and 
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are the most directly affected by the proposed rule. Each of the three 
subwatersheds includes at least one affected facility. Table 9.3 lists the affected 
facilities in each subwatershed.  
The eleven largest facilities are potentially subject to nutrient limits in the Clean 
Water Responsibility Act, as described in Section RP.1 below. 
The Division does not believe that limits for smaller dischargers are warranted at 
this time. These facilities account for only 1-2% of the point source nutrient 
contribution, and nutrient controls would be far less cost-effective than 
improvements at the larger facilities. However, any small discharger requesting 
an increase in its permitted flow would become subject to nutrient limits as an 
expanding facility. 
 


NOTE “Permitted flow” is defined as the maximum flow limit in a 
facility’s permit as of 12/31/2001, the end of the baseline period for 
the nutrient modeling. However, several facilities have expanded 
their facilities since that time, received approval to expand, or made 
substantial progress toward expansion. In order to reflect these 
considerable efforts already underway, the rule lists them as 
exceptions and specifies the flow values to be used for their 
permitted flows.  


 


Assumptions The Division assumes that certain types of dischargers are unlikely to cause a 
erit 


 


 


significant net increase in nutrient loads to surface waters and do not m
regulation under this rule: commercial operations (e.g., non-contact cooling
waters, boiler or cooling tower blowdown), water treatment plants, and 
groundwater remediation sites. 
The DWQ is not aware of specific plans for new discharges in the watershed.


ata Sources The proposed rule.  
The state and federal statutes governing discharges of wastewater (NCGS 143
215.1 (including the Clean Water Responsibility Act), federal Clean Water Act).


D
-


 
The related state and federal regulations (15A NCAC 02H .0100, 02B .0200, and 
Chapter 40 of the Code of Federal Regulations). 
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Table 9.2: Existing Wastewater Treatment Facilities With Permitted Flows > 0.1 MGD 


Footnotes 
1 Maximum permitted s (WLAs) 


for each subwatershed are divided in proportion to these flows. 
2 The rule specifies alt nd 


increases ation. 
ned by W  known as the Carolina Meadows WWTP. 


 
 


RP.1 Annual Capita


) Cost Baseline Treatment Facilities


flows as of 2001 (baseline year), except as noted. Nutrient wasteload allocation


ernate values for “Permitted Flows” in order to reflect permitted increases since 2001 a
anticipated 


3 Formerly ow
 already under consider


hippoorwill LLC and


l Costs/Savings (ACS/S) (Wastewater Dischargers) 


Facility Name Permit (MGD)
  
South Durham WRF Major Municipal NC0047597 20.0 


 Mason Farm WWTP Major Municipal NC0025241 14


Triangle WWTP Major Municipal NC0026051 12.0 2 


Chatham Water Reclamation 100% Domestic NC0056413 0.35
 


   
sborne WWTP Major Municipal NC0047384 40.0 2


 Buffalo Creek WWTP Major Municipal NC0024325 16.0 
de WWTP Major Municipal NC0023868 12.0 
side WWTP Major Municipal NC0023876 
ville WWTP Major Municipal NC0024881 
m WWTP 


Quarterstone Farm Ass  2 oc. Quarterstone Farm WWTP 100% Domestic NC0066966 0.20
Altamahaw Division plant Industrial NC0003913 0


(a .  All dischargers currently own and operate wastewater 
treatment plants and bear the costs of construction, operation, and 
maintenance of the facilities; disposal of biosolids and other residuals; and 
permitting and other regulatory activities. 
Discharge Permits.  The facilities discharge treated wastewater to surface 
waters within the Jordan Reservoir watershed subject to the terms and 
conditions of National Pollutant Discharge Elimination System (NPDES) 
permits administered by the Division of Water Quality. The permits include 
discharge limitations for flow and for pollutants of concern, monitoring and 
reporting requirements, and other site-specific and standard permit 
conditions. Permits are issued for a maximum of five years. Dischargers 
must submit design documents and receive an Authorization to Construct 
(ATC) permit from DWQ prior to constructing or substantially modifying 
treatment plants or their component units. 
Nutrient Limits.  The affected facilities listed in Table 9.2 are already 
subject to Total Phosphorus limits (a 2.0 mg/L concentration limit for most) 
and have phosphorus treatment capability.  


Owner Facility Type NPDES Flow 1 
 


Upper New Hope Arm   
City of Durham 
Orange Water & Sewer
Authority (OWASA) 


.5 2 


Durham County 
Aqua NC 3  2 
Lower New Hope Arm    
Fearrington Utilities, Inc. Fearrington Utilities WWTP 100% Domestic NC0043559 0.5 2 
Haw River Arm  
City of Greensboro T.Z. O  
City of Greensboro North
City of Burlington Eastsi
City of Burlington South 12.0 
City of Reidsville Reids 7.5 
City of Graham Graha Major Municipal NC0021211 3.5 
City of Mebane Mebane WWTP Major Municipal NC0021474 2.5 
Town of Pittsboro Pittsboro WWTP Minor Municipal NC0020354 2.25 2 


Glen Raven, Inc. .15 
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Facilities with permitted flows of 0.5 MGD and greater are subject to the 
requirements of the Clean Water Responsibility Act of 1997, which 
speci  nutrient l t to 5 N an
mg/L flow) for ges to  Sens
Waters. The DWQ has not applied these limits in all cases pending the 


esponse rd  Ho , 
ities in th e s are  
 for Tota  o ass


for Total Phosphorus, consistent with the Act. 


fies default mass
 TP at permitted 


imits (equivalen
all such dischar


.5 mg/L T
 Nutrient


d 2.0 
itive 


outcome of nutrient r modeling for the Jo an watershed. wever
the three largest facil
to annual mass limits


e Upper New Hop
l Nitrogen and two


ubwatershed 
f these have m


subject
 limits 


(b) Description a ll h  ca
resources in order to upgrade those facilities to meet the nutrient discharge 
limits prescribed in the rule. The nutrient limits differ am ng the three 


a al need  
the resulting WLAs.  


lective n fo sm
d  eq entr  


ocation, prov as tme
 achieve bef e
nd operatio es n an


oval are some f us, c
eting TN and lc ely. 
for existing d im two  


– ef  20 ale
emakin


2. Nitrogen limits – effective January 1, 2016.  


Owners of the 15 affected tre tment facilities wi ave to expend pital 


o
subwatersheds according to e ch area’s water qu ity protection s and


Table 9.3 lists the col utrient allocations r “large” and “ all” 
facilities in each subwatershe . It also shows the uivalent conc ations
for each mass all iding a relative me ure of the trea nt level 
the facilities must ore reaching their d sign flows.  
The construction a n of treatment proc ses for nitroge d 
phosphorus rem what independent o each other. Th ost 
estimates for me TP limits can be ca ulated separat
Discharge limits ischargers will be plemented in  steps: 


1. Phosphorus limits fective January 1, 09 (the first c ndar 
year following rul g).  


Due to the length of the compliance schedule, cost estimates are presented 
for Years 1-5 (2009-2013) and for Years 6-8 (2014-2016) in order to 


capital improvements 
ollow in Years 6-7 


(to ensure that the new systems will be in operation throughout 2016). The 
estimates include operation and maintenance (O&M) costs for all years; 


sts only. 
 


provide a more complete picture of the resulting costs.  
The cost estimates assume that planning & design for 
will be completed in Years 1-2 and construction will f


costs in Years 3-5 and Year 8 consist of O&M co


Because several of the affected dischargers must now make capital 
improvements already required under the CWRA but previously deferred, 
the estimates include two sets of cost figures:  one for all nutrient-related 
requirements and the other for those incremental improvements that go 
beyond the requirements of the Act. 
 
 
Any new discharger must provide nutrient treatment upon startup of its 
treatment facilities. Any person proposing a new discharge will be r
to acquire sufficient nitrogen and phosphorus allocations from existing 
dischargers or, alternately, from the nonpoint source load. The latter 
alternative is conducted through the Ecosystem Enhancement Program at a 
rate of $22/pound of nitrogen allocation an


equired 


d $2.20/pound of phosphorus 
allocation or as set forth in 15A NCAC 02B .0240. 


Tables 9.4 and 9.5 summarize the estimated 2009-2016 capital costs for 
treatment plant improvements required to co


(c) Quantify $ 
mply with the proposed rule. 
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The estimates cover this extended period in order to include the full 
implementation period and provide a more complete picture of the re
costs. 
Table 9.4 shows the total costs for all 


sulting 


nutrient-related improvements, 
including those required under the Clean Water Restoration Act of 1997
Table 9.5 shows only the incremental


. 
 cost of nutrient controls beyond those 


specified in the Act.  
 
 
New Dischargers.  The DWQ is not aware of plans for any new discharges 
in the watershed. However, the rule does not prohibit such a discharge.  
Any person proposing a new discharge of domestic wastewater would have
to acquire nitrogen and


 
 phosphorus allocations (no more than the mass 


equivalent to 3.0 mg/L TN and 0.18 mg/L TP at design flow) and pay for 


 best 
e: 


 


0.18    
904,000 TP allocation


 


The 
ld then total $9.6 


additional treatment processes to meet the resulting permit limits. The 
current rate for allocations from the Ecosystem Enhancement Program 
(EEP) is 200% x $11/lb TN, or $22/lb, and $11/0.1 lb TP (pending review 
of proposed revisions by the NC General Assembly). Assuming
available technology for a new 0.5 MGD plant, allocation costs would b
 
3.0 mg/L TN x 0.5 MGD x 8.34 lb/gal x 365 d/yr x $22/lb x 30 yr  =  


$3,014,000 TN allocation 
 mg/L TP x 0.5 MGD x 8.34 lb/gal x 365 d/yr x $11/0.1 lb x 30 yr  =


$


Using the methods described below, the incremental capital costs for 
nutrient removal would be approximately $5.7 million (2006 dollars). 
total capital costs associated with nutrient reduction wou
million (or $19.20/gallon).  


Cost Estimate Methods: Chesapeake Bay Watershed 
Cost estimates for the Regulated Parties are based primarily upon the 
methodologies and estimates reported in 2002 for 540 wastewater treatment 


lants in the Chesapeake Bay watershed. Many of those plants will be 
 0.1 


e 
10. 


dentified, ranging from “none” to full 
010 compliance (Table 9.6), and the plant improvements most likely to be 
sed reach each tier were selected (Table 9.7). The team then calculated, 
r each facility, the capital costs and the associated operations & 


ng 
re 


ilities (those >


p
subject to annual mass nutrient limits equivalent to 3.0 mg/L TN and
mg/L TP by 2010.  
The Chesapeake Bay task force assumed that most dischargers would mak
incremental improvements in order to meet the new nutrient limits by 20
Four tiers of nutrient treatment were i
2
u
fo
maintenance (O&M) costs for each tier. Table 9.8 shows how the 
Chesapeake tiers correspond to the nutrient targets for the Jordan Reservoir 
point sources. The Chesapeake treatment facilities were divided accordi
to facility type and size, because different types of facilities can requi
different treatment processes (hence, differing costs) to meet the same 
nutrient targets; and economies of scale also affect the costs for plants of 
different sizes. The groups were large municipal fac
MGD), large industrial facilities (also > 0.5 MGD), and smaller facilities
Nitrogen and phosphorus treatment generally require different treatment 
units and also have se


. 


parate O&M needs, so the costs for nitrogen and 


(d) Quantification Method 


 0.5 
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phosphorus treatment improvements were estimated separately. 
The Chesapeake estimates are based on cost data from actual project bids as 
well as detailed cost estimates that had already been prepared for the 


force 


d O&M cost estimates for each facility and for each 
er. All cost data (and cost curves) were standardized to July 2000 dollars 
sing the Engineering News-Record Building Cost Index (CCIJuly 2000 = 


al 


 


al 
sing 


chemical feed rates. They will not have to make c


chemical use and sludge disposal costs. 
Dischargers in the Upper and Lower New Hope Arms will also be able to 


. 


 
ates for these facilities are 


based on supplementing the existing chemical feed processes with low-


al 


, also with methanol feed.  


he two 


affected facilities. Where detailed estimates were not available, a task 
used the larger collection of cost data to generate cost curves for large 
facilities and small, TN and TP improvements, capital and O&M costs.  
It calculated capital an
ti
u
6400, CCIJuly 2006 = 7763).  
Total Phosphorus.  Municipal treatment systems can generally reduce tot
phosphorus to approximately 0.5 mg/L using chemical addition and gravity 
settling. They must supplement these with other treatment processes to 
consistently reach TP concentrations down to 0.1 mg/L. For simplicity’s 
sake, the capital cost estimate presented here assume that all facilities with
limits equivalent to less than 0.5 mg/L TP will supplement chemical 
treatment with low-pressure membrane filtration. Given the relative 
expense of filtration technology at this time, the estimates should also be 
sufficient for any facility preferring to install biological phosphorus 
removal instead. 
Most or all large dischargers in the Haw River Arm already use chemic
addition and will be able to meet their target of 0.66 mg/L TP by increa


apital improvements to 
the systems but will face increased operating expenses due to additional 


meet the new phosphorus limits initially without capital improvements
They will likely have to complete capital improvements within the next 5-
10 years in order to meet their more stringent TP limits (targets of 0.23 and
0.37 mg/L TP, respectively). Capital cost estim


pressure microfiltration.  
Total Nitrogen.  Municipal treatment facilities can generally reduce tot
nitrogen to approximately 8 mg/L by adding anoxic cells to their existing 
biological systems; to 5 mg/L by adding secondary anoxic units with 
methanol feed; and to 3 mg/L by supplementing these with deep-bed 
denitrification filters
All affected facilities in the Haw River and Lower New Hope Arms will 
have to expend capital resources for plant in order to meet their new limits 
(equivalent to 5.29 and 5.35 mg/L TN, respectively).  
Three of four facilities in the Upper New Hope Arm already have the 
ability to denitrify with anoxic units. Two of these have deep-bed filters 
necessary to meet their new limits (equivalent to 3.04 mg/L TN). T
remaining facilities must still make improvements to meet their limits. 
Cost Estimate Methods: Jordan Reservoir Watershed 
As shown in Table 9.8, the treatment levels in the Chesapeake Bay tiers 
correspond well to the targets in the Jordan Reservoir watershed. The 
capital cost estimates in Tables 9.4 and 9.5 take into account the existing 
nutrient treatment capabilities of the affected facilities and the level of 
nutrient treatment required to meet the proposed limits. The Chesapeake 
cost curves were then used to estimate the costs for necessary treatment 
improvements at the Jordan facilities, individually and then collectively. 
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The Chesapeake Bay report notes that its estimates are based on actual cost 
data from past projects and should be useful on a watershed scale. But it 
also warns that, because of the many site-specific factors involved, its
estimates for most facilities are order-of-magnitude estimates with an 
accuracy of -30 to +50% and should not be confused with detailed 
budgetary estimates for those individual facilities.  


 


implementation of the proposed rule. 


Thus, these cost estimates do not include figures for individual dischargers 
in the Jordan watershed. 
The capital cost estimates are for fixed capital costs that will occur once 
during the first ten years of 


The capital costs for wastewater dischargers are based primarily on the 
Chesapeake Bay report as described above. The Division of Water Quality 
assumes that the overall approach and assumptions used in that project a
reasonable and applicable to the Jordan Reservoir dischargers. The 
assumptions described in the report are incorporated into this fiscal note. 


“Nutrient Reduction Technology Cost Estimations for Point Sources
Chesapeake Bay Watershed,” Chesapeake Bay Program, Nutrient 
Reduction Technology (NRT) Task Force, 2002. Available for down
http://www.chesa
Clean Water Responsibility and Environmentally Sound Policy Act, or 
“HB515,” S.L. 1997-458, codified at NCGS 143.215-1(c). 
15A NCAC 02B .0240 Nutrient Offset Payments (current offset payment 
rates are in effect in 2007 while proposed rule revisions are under review


ad Allocations  


 TOTAL NITROGEN TOTAL PHOSPHORUS 


# Wasteload 
Allocation 


Equiv. Wasteload Equiv. 


 (lb/yr) (mg/L) (lb/yr) (mg/L) 
     


D 4  332,467 3.04  22,498 0.23 
D 5  3,613 12.0  


     
D 1  6,836 5.35  498 0.37 
D 0  0 N/A  0 


     
D 10  881,757 5.29  104,004 0.66 
D 28  13,370 12.0  1,996 2.0 


(e) Assumptions 


re 


(f) Data Sources  in the 


load at 
peakebay.net/pubs/NRT_REPORT_FINAL.pdf 


) 
 
 


Table 9.3: Nutrient Wastelo
 


 
DISCHARGER 


SUBCATEGORIES Conc. Allocation Conc. 
 


Upper New Hope Arm 
Permitted Flows > 0.1 MG
Permitted Flows < 0.1 MG 608 2.0 
Lower New Hope Arm 
Permitted Flows > 0.1 MG
Permitted Flows < 0.1 MG N/A 
Haw River Arm 
Permitted Flows > 0.1 MG
Permitted Flows < 0.1 MG
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Table 9.4: Estimated Costs For Total Nitr st by Regulated Party and by Discharge 
Location 
 


ogen and Total Phosphorus Reductions - Full Co


 PLANNING CAPITAL O&M TOTAL 


SOURCES # Years 1-5 Years 6-8 Years 1-5 Years 6-8 Years 1-5 Years 6-8 Years 1-5 Years 6-8 Years 1-8 


Regulated Parties 
Local Governments  0 $1 74,000 $6,275,000 $14,603,000 $55, 577,000 $267,816,000  11 $48,964,000 $0 $ 97,9 239,000 $212,
Private  $1  0 56,000 $290,000 $668,000 $1,911,000 $7,224,000 $9,135,000 4 ,621,000 $0 $ $6,5


Total $50 0 $0 $0 $204,530,000 $6,565,000 $15,271,000 $57,150,000 $219,801,000 $276,951,00015 ,585,00


Discharge Location 
Upper New Hope $11,638,000 $0 $47,056,000 4 $0 $2,120,000 $8,875,000 $13,758,000 $55,931,000 $69,689,000 
Lower New Hope $799,000 $0 $0 30,0001 $3,2  $75,000 $281,000 $874,000 $3,511,000 $4,385,000 
Haw River $0 $1 44,000  $  10 $38,148,000 $0 54,2 $4,370,000 $6,115,000 $42,518,000 160,359,000 $202,877,000 


Total $50 0 $0 $ $2 30,000  $15 ,585,00  0 04,5 $6,565,000 $15,271,000 $57,150,000 219,801,000 $276,951,000
 
 


gen and Tot hosphorus Re R
Party and by Discharge Location  
 


Table 9.5: Estimated Costs For Total Nitro al P ductions - Incremental Costs (Beyond CWRA) by egulated 


 PLANNING CAPITAL O&M TOTAL 


Dischargers # Years 1-5 Years 6-8 Years 1-5 Years 6-8 Years 1-5 Years 6-8 Years 1-5 Years 6-8 Years 1-8 


Regulated Parties 


Local Governments $11 0 $0 $0 $44,888, 5 000 11 ,102,00 000 $6,275,000 $14,603,000 $17,377,000 $ 9,491,  $76,868,000 


Private  0 $0 $ $3,622,000  $ 0004 $896,00  0 $290,000 $668,000 $1,186,000 4,290,  $5,476,000 


Total $11 0 $0 $ $48,510,000 6 000 82,15 ,998,00  0 $6,565,000 $15,271,000 $18,563,000 $ 3,781, $ 344,000


Discharge Location 


Upper New Hope 4 $0 $ $47,056,000 000 5 000 69,$11,638,000 0 $2,120,  $8,875,000 $13,758,000 $ 5,931,  $ 689,000 


Lower New Hope $ $834,000 000 $ 000 $1,1 $206,000 $0 0 $75,  $281,000 $281,000 1,115,  396,000 


Haw River 10 0 $0 $  $620,000 000 $6 ,0  ,5 $6,7 000 11,259$154,00  0  $4,370,  ,115 00 $4 24,000 35,  $ ,000 


Total 15 $11,998,000 $0 $0 $48,510,000 $6,565, $18,563,000 $63,781,000 82,344,000000 $15,271,000 $
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Table 9.6: Tiers Used For Chesapeake 
 


Wastewater Discharge Requirements 
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Bay Point Source Cost Estimates *  


Point rce  Sou
Category Tier 2 Tier 3 Tier 4 


Municipal WWTPs  
     >0.5 MGD TP = 1.0 m  


Or permit limit if less 


TN = 5.0 mg
TP = 0.5 mg
Or permit limit if less 


TN = 8.0 mg/
g/L


L /L 
/L 


TN = 3.0 m
TP = 0.1 m


g/L 
g/L 


Municipal WWTPs 
     <0.5 MGD 


TN and TP = 2000 
concentrations 


T d TP = 00 
concentrations 


N an  20 TN = 8.0 m
TP = 2.0 m
Or 2000 conc. if less 


g/L 
g/L 


*  C
 
 
Table 9.7: Treatment Technologies Assu
 


oncentrations ar nua rage values, ass its at perm d ws. e an l ave equivalent to annual m  lim itte  flo


med Necessary To Reach Each Tier   


Nutrient Tier 2 Tier 3 T  4 ier
Total Nitrogen Nitrification, basic 


denitrification 
Im ved ni atio
clarification, secondary
anoxic zone 


-bed pro trific n, 
 


D
filters 


eep denitrification 


Total Phosphorus Chemical precipitation Chemica ecipitatio M  salt addition witl pr n etal h 
microfiltration 


 
 
Tab
 


le 9.8: Equiva ce o rda mi hesa ke Tr ent rs   len f Jo n Li ts and C pea eatm  Tie


Nutrient Tier 2 Tier 3 Tier 4 


Upper New Hope  
 Co.) 


TP, 2009 
TN, 2016 


Existing TN & TP (Durham
Existing TP (Durham


) Existing TN (Durham Co.)


Lower Ne ope   w H TP, 2009 
TN, 2016 


Haw River TP, 2009  TN, 2016 


Dischargers > 0.5 TP = 2 mg/L, 2003 TN = 5.5 m  MGD to NSWs ** g/L, 2003 


Chesapeake Bay
watershed 


   TN & TP, 2010 


**  


 


 Defau its from a Act (1997); concentrations are the basis for annual m
limits. 


lt lim  the Clean W ter Responsibility ass 
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RP.2 Annual Operating Costs/Savings (AOC/S) (Wastewater dischargers) 


(a) All dischargers currently own and operate wastewater treatment plants and 
bear the costs of facility operation and maintenance (O&M


d facilities lready subject to Total Phosphorus 
0 mg/L con or most) and operate treatment 


 to m
Three of the four largest facilities in the Upper New Hope subwatershed are 


al mas rogen a en 
provements mits.  


The remaining facilities in the Jordan watershed are not designed to remove 
re less than 


design flows, they may be able to achieve some nitrogen removal through 


Cost Baseline 
). 


The affecte
limits (a 2.
systems installed


 (Table 9.2) are a
centration limit f
eet those limits.  


subject to annu
facility im


s limits for Total Nit
 to meet those li


nd have undertak


nitrogen. However, in part because their wastewater flows a


innovative operation of the facilities (optimization).  


(b) Description Operation and maintenance costs will vary depending on the type and size 
of t t system and the im nts required to meet new nutrient 


 affected fac it l n total phosphorus, 
and most use chemical addition and gravity settling to remove phosphorus 
and meet those limits. These same treatment practices can typically treat to 


 mg ates r 
feed rates, in turn, result in increased sludge production and related disposal 
costs. Supplemental treatment is required to meet lower limits. Capital cost 
estimates for such cases are based on the use of membrane filtration with 


hosphorus removal 
include those for increased chemical use, increased sludge production, and 


branes are used) m  maintenance and repl .  
Most wastewater treatment facilities in the wate
to nitrify the w  to nitrate Several 
of the affected facilities also provide denitrification (converting nitrates to 
nitrogen gas) to complete the nitrogen removal process necessary to meet 
either permit limits (Upper New Hope Arm) or the optimization 
requirements under the CWRA (1997). The added O&M costs for 


 nitrogen removal can include those for methanol, added solids 
production, energy, and maintenance (annual cost assumed to be 2% of the 
capital cost). 


reatmen proveme
limits.  
All of the ilities are subject to perm imits o


approximately 0.5 /L TP if chemical feed r  are increased. The highe


chemical treatment. The O&M costs for improved p


(if mem embrane acement
rshed are already required 


 nitrogen). astewater (converting ammonia


improved


(c) Quantify $ Tables 9.4 and 9.5 summarize the estimated 2009-2016 operations and 
maintenance costs associated with treatment plant improvements required 
to comply with the proposed rule. The estimates cover this extended period 
in order to include the full implementation period and provide a more 


Table 9.4 shows the total
complete picture of the resulting costs. 


 costs for these improvements, including those 
required under the Clean Water Restoration Act of 1997. Table 9.5 shows 
only the incremental cost of nutrient controls beyond those specified in the 
Act. 
 
New Dischargers.  The same method indicates that nutrient-related O&M 
costs would be approximately $254,000/year (half being for the assumed 
membrane filtration unit). 
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(d) Quantification Method As with capital costs, the O&M cost estimates for affected dischargers are 


n the process 


based primarily upon estimates reported in 2002 for 540 wastewater 
treatment plants in the Chesapeake Bay watershed. The Jordan estimates 
are derived from cost curves in the Chesapeake report, based o
improvements needed for each facility to meet new nutrient discharge 
limits. 


The O&M costs are based on the Chesapeake Bay report cited below. The 
assumptions described in the report are incorporated into this fiscal note. 


“Nutrient Reduction Technology Cost Estima
Chesapeake Bay Watershed,” Chesapeake Bay Program, Nutrient 
Reduction Technology (NRT) Task Force, 2002. Available for download
http://www.chesapeakebay.net/pubs/NRT_REPORT_FINAL.pdf 


 
sts/Savings (APC/S) (Wastewater dischargers) 


The prop
are design costs associated with the process improvements required for 
nutrient removal. Consistent with the Chesapeake Bay project, an 
allowance equal to 30% of the capital cost estimates is made for “program 
implementation,” including engineering, construction management, and 
legal, bonding, and administrative fees. 


N/A 


N/A 


N/A 


N/A 


N/A 


N/A 


tion Costs/Savings (RTC/S) (Wastewater dischargers) 


Existing regul
obtain NPDES permits for their wastewater discharges from the Divisio
and operate in accordance with those permits. Existing regulations also 
require owners to obtain an "authorization to construct" permit from the 
Division prior to constructing or modifying any wastewater treatment units. 


The proposed rule does not affect the re
permit coverage. The proposed rule will require most treatment facility 
owners to obtain at least one ATC permit for nutrient-related treatment 
plant improvements. However, there is no fee for ATC permits at this time. 


N/A 


N/A 


Existing wastewater treatment facilities will require modification to meet 
the new nitrogen and phosp


N


(e) Assumptions 


(f) Data Sources tions for Point Sources in the 


 at 


 


RP.3 Annual Planning Co


(a) Cost Baseline osed rule does not require annual planning costs. However, there 


(b) Description 


(c) Quantify $ 


(d) Quantification Method 


(d) Quantification Method 


(e) Assumptions 


(f) Data Sources 
 
 
RP.4 Regulatory Transac


(a) Cost Baseline ations require that owners of wastewater treatment facilities 
n 


(b) Description quirements or costs for NPDES 


(c) Quantify $ 


(d) Quantification Method 


(e) Assumptions 
horus limits. 


(f) Data Sources CGS §143-215.1 (a), 15A NCAC 2H .0105 
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RP.5 Opportunity Costs/S


(a) Cost Baseline ES 
 and operate according to the terms and conditions of the permits. 


design flows, and so have some opportunity to use that “surplus” capacity 


avings (OpC/S) (Wastewater dischargers) 


Owners of the affected wastewater treatment facilities already hold NPD
permits
Most are not presently subject to discharge limitations for Total Nitrogen. 
All operate at less than design capacity, many at approximately half of 


for nutrient removal while it is available.  


Experience in the Neuse River basin indicates that treatment plants 
operating well below their design capacity can often use operatio


(b) Description 
nal 


changes or low-cost plant modifications to achieve some degree of Total 
Nitrogen removal.1 This approach becomes less effective as flows approach 


ake substantial changes 
t removal processes. 


ant 


the design level, and the owner must eventually m
in the treatment plant to employ biological nutrien
However, it potentially provides an owner the opportunity to meet the TN 
limit at relatively low cost while planning and design for the eventual pl
upgrades are completed. 


Unable to quantify. 


N/A 


(e) Assumptions All w


1


The L
 
 


RP.6 Other Costs/Savings /S) (Wastewater dischargers) 


) Cost Baseline Owners of the affected wastewater treatment facilities already hold NPDES 
d conditions of 
nts for the 


 (OtC


(c) Quantify $ 


(d) Quantification Method 


astewater discharge facilities discharging in the Jordan Reservoir 
watershed are potentially subject to the proposed rules.  


(f) Data Sources  “Nitrogen Reduction In Wastewater Discharge: A Successful Program By 
ower Neuse Basin Association,” Morris V. Brookhart, P.E., 2001. 


(a
permits and operate the facilities according to the terms an
the permits. Those terms and conditions include requireme
monitoring and reporting of the discharge. Existing standards already 
require that the affected treatment plants be staffed with operators 
adequately qualified to operate their nutrient treatment processes.  


The proposed rule will result in increased monitoring requirements and 
costs for some facilities. It may also result in increases in pretreatment costs 
for industrial contributors of nutrients to municipal WWTPs. 


(b) Description 
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(c) Quantify $ Unable to quantify. 
The resulting costs will depend on: 


 the design and complexity of the existing treatment units, 


 for industrial contributors. 


 the size of each facility, 


 the rating of the existing facility, 
 the waste characteristics of the industrial contributors, and 
 the existing compliance record and the experience of the owners. 


Increased costs may include added compliance costs in the short-term and 
increasing the pretreatment levels required


(d) Quantification Method N/A 


All wastewater discharge facilities discharging in the Jordan Reservoir 
watershed are potentially subject to the proposed rules.  


Fiscal Analysis: Neuse River Nutrient Sensitive Waters (NSW) 
Management Strategy, 1997. 


arties: 
Table 9.9: All N ted Costs (Including
 


 Savings ocal Governments Private - Domestic Private - Ind


  Total:  
Year


Total:  Total:  Total:  Total:  Total:  
 6-8 s 1-5 Years 6-8 Years 1-5 Years 6-8 Years 1-5 Years


(e) Assumptions 


(f) Data Sources 


 
 
Summary Table - Regulated P


utrient-Rela  CWRA Requirements) 


Costs/ L ustrial 


RP.1 Capital $0 $197,974,000 $0 $6,018,000 $0 $538,000


RP.2 Operating $6,275,000 $14,603,0001 $220,000 $603,0001 $70,000 $65,0001


RP.3 Planning $48,964,000  $0 $1,489,0002 2 $0 $132,0002 $0


RP.4 Regulatory 
Transaction U y nable to quantify Unable to quantify Unable to quantif


nable to quantify Unable to quantify Unable to 


nable to quantify Unable to quantify Unable to q


39,000 $212,577,000 $1,709,000 $6,621,000 $202,000


   Total $276


RP.5 Opportunity U quantify 


RP.6 Other U uantify 


 Subtotals $55,2 $603,000


,951,000
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Table 9.10: Incremental Cos Requirements) 
 


 Costs/ 
Savings L Private - Domestic Private - Industrial 


ts (Beyond CWRA 


ocal Governments 


tal:  Total:  Total:  


$0 $44,888,000 $0 $3,622,000 $0


75,000 $14,603,0001 $220,000 $603,0001 $70,000 $6


02,0002 $0 $896,0002 $0 $0


RP.4 Transaction
Regulatory 


 U antify nable to quantify Unable to quantify Unable to qu


nable to quantify Unable to quantify 


RP.6 Other U le to quantify nable to quantify Unable to quantify Unab


  To
Years 1-5 Years 6-8 Years 1-5 


Total:  
Years 6-8 


Total:  
Years 1-5 


Total:  
Years 6-8 


RP.1 Capital $0


RP.2 Operating $6,2 5,0001


RP.3 Planning $11,1 $0


RP.5 Opportunity U Unable to quantify 


 Subtotals $17,377,000 $59,491,000 $1,116,000 $4,225,000 $70,000 $65,000


   Total $82,344,000
 
1 Estimated O&M Costs beyond Year 8:  Loc. Gov’t:  $12.1MM/yr; Domestic:  $515K/yr; Industrial:  $37K/yr. 


provements to be constructed in Years 6-7. 
 
Note: Although some scenarios were included to describe the co lants, it 


predict potential additional wastewater plants o
 
 


enting Agen s


a tion  


Name of Party NC Division of Water Quality (DWQ) - Surface Water Protection Section, 
Construction Grants & Loans Section 


2 Planning and design costs for capital im


sts for new treatment p was not possible to 
treatment r flows. 


4-B. Implem cie  
 
IA.0 P rty Descrip


ms. These include th nd ATC permit prog  wastewater 
ent and disposal syst ts both regional 


eatment plant timization pla nd permit ap ications, inco orate new ient 
sary; in 


Description The Surface Water Protection (SWP) Section administers various water quality 
progra e NPDES a rams for
treatm ems. The proposed rule potentially affec
and central office. Central office staff would conduct technical reviews of the 
tr op ns a pl rp nutr
control requirements into the affected permits, and develop policy, as neces
order to ensure proper implementation of the proposed rule. Regional office staff 
would assist with the technical reviews and would provide compliance oversight, 
conduct on-site investigations to develop permit recommendations, etc. 
The Construction Grants and Loans (CG&L) Section administers the Authorization 
to Construct permits program for facilities discharging to surface waters. CG&L 
staff would conduct technical reviews of the engineering design and plans and 
specifications for any plant improvements required to meet nutrient limits and 
would issue ATC permits for the construction of those improvements.  


General Baseline DWQ currently administers the wastewater permitting programs for NPDES 
discharges and for land application of treated wastewater. These programs require 
wastewater treatment plant owners and operators obtain permits prior to initiating 
construction of treatment systems or disposal of treated wastewater (including 
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sewer line construction). Existing staff currently review and issue permits for 
wastewater treatment and disposal. 


Assumptio N/A ns 


IA.1 Regulatory lopment Co ts/Savings (RD )  


(a) Co t Baseline DWQ st it and other program


(b) Des mplementa  rule do n
significant additional workload to the Division. All such activities would be 


ting staff, t ld have n


cription Development and i tion of the proposed ot represent 


undertaken by exis herefore, DWQ wou o additional 
costs. 


(c) Quantify $ None 


(d) Qua tification Method N/A n


Data Sources Review of current wastewater permitting programs. 
 
 


 Deve s C/S


s aff administer perm s and conduct rulemaking 
as a regular part of its program activities.  


(e
with development and implementation of the rules. 


) Assumptions The existing staffing levels are sufficient to handle the workload associated 


(f) Data Sources N/A 
 
 


A.2 Monitoring & Recordkeeping Costs/Savings (MRC/S)  


Water Protection Section currently monitors permit 
compliance and maintains records of its permitting and compliance 
monitoring activities under existing standard operating procedures.  


I


(a) Cost Baseline The Surface 


(b) Description ision’s 
 workload. 


The proposed rule will not cause any discernible increase in the Div
monitoring and recordkeeping


(c) Quantify $ g The proposed rule will not cause an increase in the Division’s monitorin
and recordkeeping costs. 


ethod N/A 


N/A 


N/A 


osts/ Savings (PC/S)  


The Surface Water Protection Section currently issues NPDES permits
the basin under existing standard operating procedures. At time


surface water quality. Such cases can represent considerable workload
Section staff, as they must document the rationale for the new limits and 
defend the permit against formal or informal challenges. 


(d) Quantification M


(e) Assumptions 


(f) Data Sources 
 
 


IA.3 Permitting C


(a) Cost Baseline  in 
s, the 


Section must apply more stringent limits in a permit in order to protect 
 for 
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(b) Description ds 
uality in the Jordan Reservoir. This will result 


in consistent treatment of the dischargers and will relieve the Section of the 
need to develop protective permit limits on a case-by-case basis. Thus, it 


depend its nutrient-related 
permitting actions in the watershed.  


The proposed rule will establish a uniform system of discharge standar
calculated to protect water q


will likely reduce the staff time necessary to 


(c) Quantify $ The proposed rule will likely reduce the amount of time SWP Section staff 
ement protective nutrient limits in its 
eservoir watershed and to defend those 


 address other priority needs 
within the NPDES program. 


must spend to develop and impl
NPDES permits in the Jordan R
permits. This will not result in a discernible cost savings for the Division, 
because staff will re-direct its attention and


N/A 


N/A 


 
 


IA.4 Inspection/ Enforcem


ater Quality Section currently inspect point sources and enforce 
S permit in the basin under existing work plans. There will be no 


new inspection and enforcement costs associated with this proposed rule. 


ent Costs/Savings (IEC/S) 


(a) Cost Baseline The W
NPDE


(d) Quantification Method 


(e) Assumptions 


(f) Data Sources N/A 


(b) Description N/A 


(c) Quantify $ N/A 


(d) Quantification Method N/A 


N/A 


(f) Data Sources N/A 


 


 (OtC/S) 


ments


(e) Assumptions 


 


IA.5 Other Costs/Savings


(a) Cost Baseline Technical assistance associated with the proposed rule would be provided to local 
govern  by existing staff. Therefore, there will be no new costs associated with 
this proposed rule. 


(b) Description N/A 


(c) Quantify $ N/A 


(d) Quantification N/A 
Method 


(e) Assumptions N/A 


(f) Data Sources N/A 
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Table 9.11:  Wastewater Dis


 


 


 
 
 


 


 


$0


charge Cost Summary 


 1 Yr 2 Yr 3 Yr 4 Yr 5 5-Yr Total Full (7-Yr) Co
$0 $0 $0 $0 $0 $0
$0 $0 $0 $


State Costs


egulatory Transactio $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0


 1 Yr 2 Yr 3
Municipal / Local Government Costs


peration & Maintenance $1,2 5,265


egulatory Transaction $0
pportunity
otal


$0
7,490


 


 
 


 
 


anning 0,000 $810,000 $0 $0 $0 $1,620,000 $1,6
$0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0


8,000 $868,000 $58,000 $58,000 $58,000 $1,910,000 $8,582,


Yr sts
Capital $0
Operation & Maintenance 0 $0 $0 $0
Planning $0 $0 $0 $0 $0 $0 $0
R n
Opportunity $0
Total


Yr Yr 4 Yr 5 5-Yr Total Full (7-Yr) Costs
Capital $0 $0 $0 $0 $0 $0 $197,974,000
O 5 $1,255,265 $1,255,265 $1,255,265 $1,255,265 $6,276,327 $8,785,000
Planning $24,482,224 $24,482,224 $0 $0 $0 $48,964,449 $48,964,000
R $0 $0 $0 $0 $0 $0
O $0 $0 $0 $0 $0 $0
T $25,73 $25,737,490 $1,255,265 $1,255,265 $1,255,265 $55,240,775 $255,723,000


Yr 4 Yr 5 5-Yr Total Full (7-Yr) Costs
C $0 $0 $0 $6,556,000
Operation & Maintenance $58,000 $58,000 $58,000 $58,000 $58,000 $290,000 $406,000
Pl $81 20,000
Regulatory Transaction $0
Opportunity
Total $86 000


y


Type of Cost


Type of Cost


Industrial & Domestic -  Private Costs
Yr 1 Yr 2 Yr 3


apital $0 $0 $0
T pe of Cost
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Chapter 10: Stormwater Requirements for State and 
Federal Entities 


Step 1:  Basic Information 


1.1  Rule Reference No.     .0266 


1.2  Analyst Rich Gannon, Environmental Supervisor 


1.3 Office (Your Organizational Location) Division of Water Quality 
Planning Section 
1617 Mail Service Center 
Raleigh, NC  27699-1617 


1.4  Your Phone  (919) 733-5083 ext 356 


1.5  Comments on Agency Contact DOT calculations – portions and data provided by 
Matt Lauffer, PE, Hydraulics Unit, NCDOT, (919) 
250-4100 


1.6  Title of the Proposed Rule Jordan Water Supply Nutrient Strategy: Stormwater 
Requirements for State and Federal Entities 


1.7  Citation 15A NCAC 2B .0271 


1.8  Brief Description of the Proposed Rule Provisions of the new and existing development 
stormwater rules, .0265 and .0266, are applied to state 
and federal entities, primarily the NC Department of 
Transportation (DOT) and five state universities.  The 
Division would function as implementing agency.  
These parties would be required to achieve nutrient 
loading reductions in stormwater runoff from existing 
developed lands under their control toward the 
strategy percentage goals.  They would also be 
required to obtain permits from the Division for new 
development, demonstrating that stormwater 
discharges from development projects would achieve 
export rate targets equating to the strategy percentage 
goals.  The DOT would also implement programs to 
identify and remove illicit discharges to its 
stormwater system and conduct nutrient management 
education of its staff and contractors who apply 
fertilizer.   


1.8  Rule Category Regulation  
 
Step 2:  Screening Analysis 
See Table 10 of the Executive Summary 
 


Step 3:  Define the Problem and the Regulation 
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The Executive Summ  describes the need for the entire set of rules that comprise the nutrient 
strategy.  The proposed strategy calls for the equitable distribution of reduction responsibilities 


point and nonpoint. 


ary


across all sources, both 


Watershed modeling estimates that nonpoint sources make up approximately one-half to two-
 Reservoir, and more than four-fifths of phosphorus inputs.  
east one-third of nonpoint inputs to the lake.  State and federal 


lands comprise approximately 17% of developed lands, making them a substantial contributor to 
puts. 


e Beh


We separate our discussion throughout thi iversities.  The following 
table gives the make-up of state and federal landholdings in the watershed: 


 and Federal Stormwater: Sta rdan Watershed 


ydrau
tained


Appendix B, Table B- 4. 
 
Based on the information in Table 10.1, w
lands – lands other than DOT and the univ
land and 1% of all developed land, with th
state/federal land.  The other 5% is compr
cultural or historic sites, all of which we w  Thus 
we assumed that these “other” lands repre he 
watershed.  We did not estimate costs for 


 
This rule would require all State and Fede
structural and potentially non-structural st
projects and existing developed areas.  Fo  the 
Division project-by-project, demonstrating
equating to the strategy percentage goals.  rates 
to protect receiving waters.  For existing d they would obtain approval from the 


 and implement programs invo ducing activities on existing developed 
eaningful annual rate toward t als.  The DOT would also implement 


programs to identify and remove illicit discharges to its stormwater system and conduct nutrient 
ts staff and contractors who apply fertilizer. 


DOT Baseline: DOT holds a Phase I NPDES Stormwater permit.  The permit does not require 
water quality treatment on new development projects, thus costs associated with the new 


 development, the NPDES 
education/training programs, 


l of 70 stormwater practices onto its developed lands 


thirds of nitrogen inputs to Jordan
Developed land uses comprise at l


reservoir nutrient in


 


avior? 


s chapter into DOT and un


Table 10.1:  State te/Federal Acreage in Jo


 
 DOT Area provided by NCDOT, H
 Universities and Other acreages ob


lics Unit. 
 in GIS data layers from the NC Natural Heritage Program – see 


e chose not to estimate costs for “Other” state/federal 
ersities.  They comprise only 7% of all state/federal 
e developed portion equating to only 2% of all 
ised of state parks and other passive recreational 
ould expect to load nutrients at very low levels. 


sent an insignificant portion of nutrient loads to t
them and do not discuss them further here. 


ral Entities in the Jordan Reservoir watershed to install 
ormwater treatment practices on new development 
r new development, they would obtain permits from
 that stormwater runoff meets export rate targets 


 Stormwater designs would also reduce peak flow
evelopment 


Division for
lands at a m


lving load-re
he strategy go


management education/training of i


 


development requirements of this rule would be new.  For existing
permit requires illicit discharge removal and nutrient management 
and it commits DOT to ‘retrofitting’ a tota


En Acres % State/Fed
25,547 76%


7,8
   Unive 5,678 17%


2,189 7%
594


3.2 How does the Proposed Rule Chang


tity
DOT
Universities + Other 67 24%


rsities
   "Other" Total
     "Other" developed 2%
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statewide over the 5-year permit duration that began April 2005.  The two agencies have not 
begun to define terms of the next permit cycle, but a similar retrofit component is likely.  
However, the permit states that retrofits should not be used for compliance with other Division 
stormwater regulations.  Thus for these calculations, we do not recognize reduction credit based 


Universities Baseline: Five state universities have landholdings in the Jordan watershed.  The 
ivision is requiring universities to obtain Phase II NPDES Stormwater permits on a prioritized 


ed a permit, and one is currently being drafted 


e that all five 
universities will have NPDES stormwater permits in place when the requirements of this rule 


nt for new 
development, addressing the new development requirements of this rule to the same extent as 
described for local governments in this section of Chapter 4.  For existing development, NPDES 
permits (other than DOT’s) do not require permittees to retrofit existing developed lands, thus the 
existing development costs of this rule to universities would be new. 


 


Table 10.2: State and Federal Stormwater: DOT Implementation Timeline 


 
Step 4:  Identify Impacts 


4-A.  R


RP.0  P


 


on DOT implementing some portion of its statewide retrofit requirements in the Jordan 
watershed.  The other two programs would entirely satisfy the illicit discharges and nutrient 
management training components of the existing development portion of this rule. 


 


D
basis.  North Carolina State University has obtain
for the University of North Carolina at Chapel Hill.  The other three universities in the watershed 
– NC Central University, UNC-Greensboro, and NCA&T State University - have not yet been 
designated, but likely will be in the future.  For these calculations we assum


become effective.  These NPDES permits require post-construction stormwater treatme


egulated Parties 


arty Description (State and Federal Entities) 


Activity Assumed Elapsed Time After Effective Da


 submits the stormwater management plan for DW Q 3/1/2010 18 months
quests EMC approval of plan 1/1/2011 28 months
proval
 implement approved stormwater management plan. 5/1/2011 32 months 
submit annual reports to DW Q.
n effective date of September 1, 2008. 


Activity Assumed 
Date* Elapsed Time After Effective Date


 Date - DWQ begins permitting new dvlp. activities 9/1/2008 0 months
submit loadin


Effective
Entities g reduction programs to DW Q. 9/1/2011 36 months


quests EMC approval of load reduction proDWQ re grams. 7/1/2012 46 months
proval


o implement programs on negotiated timeframe. 9/1/2012 48 months or 2 months following 
EMC approval


submit annual reports to DW Q.
n effective date of September 1, 2008. 


Date* te


Effective Date 9/1/2008 0 months
NCDOT
DWQ re
EMC ap
NCDOT
Entities 
*Based o


 


Table 10.3: State and Federal Stormwater: Universities Implementation Timeline 


EMC ap


Entities t


Entities 
*Based o
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Name of Party State and Federal entities 


tion As detailed in Section 3.2 above, the entities we address in these calculations are 
NC DOT and the following universities: 


 North Carolina Agricultural and Technical State University 
 North Carolina Central University 
 North Carolina State University 


 University of North Carolina at Greensboro 
 


 Baseline Please see Section 3.2 above for a description of the parties, their acreages, 
regulations to which they are currently subject, and the net additional requirement
imposed by this rule. 
 
We provide fairly detailed cost estimates for DOT in the following sections, 
however for the universities we offer simplified cost estimates for several reasons.  
The acreage held by the five universities in the watershed, about 5,700 acres, 
equates to approximately 2.8% of existing developed lands, a relatively small 
proportion.  The reasoning we applied to local governme


of new development in the form of land consumption may vary


on DOT costs. 


Descrip


 University of North Carolina at Chapel Hill 


General
s 


nts to project new 
development – based in population growth statistics and proportions of existing 
land uses - does not transfer well to the universities.  We suspect that the character 


 substantially among 
them.  Given their small overall fraction of landholdings, the likely varying nature 
of both existing and new development among them, and time constraints on this 
analysis, we chose not to conduct a full evaluation of their loading.   
 
Instead we assumed proportional loading by the universities to that of all existing 
and new development based on their percentage of landholdings.  We apply those 
percentages to the cost figures in Chapters 4 and 5 to estimate costs to the 
universities.  We provide those figures here separately, but do not repeat them in 
subsequent sections.  We also combine them here with the DOT estimates to give 
summary values for state and federal entities.  The remainder of the chapter focuses 
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 Table 10.4:  State and Fe


T


Parties (DOT + Universities)  
 
 


As detailed in Section 3.2 above, we make the following general assumptions: 
• We assume that “other” state and federal entities, which together 


nutrient loads to the watershed.  We did not estimate costs for them and do not
discuss them further here. 


• We assume that retrofit requirements in DOT’s current NPDES stormw
permit would not be applicable toward reduction credit under this rule. 


• We assume that all five state universities in the watershed will have NPDES 
stormwater permits in place when the requirements of this rule become 
effective. 


 
A


Total Capital O&M Planning
Regul'y 


Transx'n Other
2009 16,053$         12,583$         $     


16,314$         12,788$         2,266$           1,253$           $        
16,579$         12,996$         2,303$           1,274$           $        
16,849$         13,207$         $           


658,771$       581,147$       $     
Total: 724,567$       632,722$      $     
ng Dev 


Capital O&M Planning Reg Transx'n Total
2009 12,583$            2,229$              1,233$               7$                 16,053$           
2010 12,788$            2,266$              1,253$               7$                 16,314$           
2011 2,487,834$       79,781$            690,822$           7$                 3,258,444$      


091


9,499


6,256
,000,000


2012 3,229,345$       157,396$          954,342$           7$                 4,341,$      
2013 3,797,286$       176,864$          1,021,321$        2,127$           4,997,597$      


5-Yr Total 9,539,837$       418,536$         2,668,972$       2,155$           12,62$    
Full Exist 
Dev Cost 69,037,993$     8,311,529$       14,793,160$      63,574$         92,20$    


Potential Range of Total Full Exist Dev Cost $78,000,000 - $616
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deral Stormwater: Summary of Costs to Universities 


sts to Affected 
 


able 10.5:  State and Federal Stormwater: Summary of Co


Assumptions 
occupy 2% of 


all state/federal lands in the watershed, represent an insignificant portion of 
 


ater 


s described in the General Baseline above, to simplify cost estimates to 
universities we assume proportional existing and new development loading to all 
existing and new development in the watershed. 
 


2,229      1,233$           
2010
2011
2012 2,340 1,295$           
2013 8,130      68,273$         
5-Yr 17,267   73,328$        
Existi
Full Cost 20,634,283$  17,031,843$  1,951,229$    2,008,724$    


7$              -$            
7      -$            
7      -$            
7$              -$            


2,127$       (906)$          
2,155$       (906)$         


63,574$     (421,088)$   


Data Sources • DOT acreage provided by NCDOT, Hydraulics Unit. 
• Universities and Other acreages obtained in GIS data layers from the NC 


Natural Heritage Program – see Appendix B, Table B- 4. 
• NPDES Stormwater permitting status provided by DWQ Stormwater Unit. 
 


RP.1  Annual Capital Costs/Savings (DOT) 


(a)  Cost Baseline As described in Section 3.2 above, DOT is currently regulated under a Phase I 
NPDES Stormwater permit.  The permit does not require treatment of new 
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development runoff and the existing development retrofitting requirements may 


A
D
outfall on every mile of road in the watershed, equating to a total of approximate


10.6 below are based on the mid
rovide the low and high estimap


 


 
 New roads: Projected an annualized rate of new road (7 miles) and new bridge


construction (2.3 projects) watershed-wide using the most current version of 
the NC DOT Transportation Improvement Pl


 BMP construction costs: Projected the percent of outfa
of stormwater practice and the number of each practice needed per outfall,
separately for each subwatershed and in total.  Applied pe


Capital O&M Planning Reg Transx'n Total
2009 -$                 -$                 -$                 -$              -$                
2010 -$                 -$                 -$                  -$              -$                
2011 2,474,838$       77,478$            689,548$           -$              3,241,864$      
2012 3,216,138$       155,056$          953,048$           -$              4,324,242$      
2013 3,216,138$       $          


5-Y Total 8,907,115$       401,268$          2,595,644$        -$              11,904,02$    
Ful Exist 


Cost 52,006,150$     6,360,300$       12,784,436$      -$              71,15$    
$58,000,000 - $595,000,000Pot ntial Range of Total Full Exist Dev Cost 


not be applied toward satisfying existing reduction needs of this rule, thus all 
retrofitting costs of this rule would be new costs. 


(b)  Description All new development treatment costs would be new.  DOT estimated the number 
of new outfalls per year requiring treatment, the associated BMP needs, and 
applied per-BMP costs based on their experience to date complying with their 
NPDES permit.   
 


ll costs to meet the existing development portion of the rule would be new costs.  
OT staff developed a high-end cost estimate based on treating every stormwater 


ly 
15,000 stormwater BMPs.  We developed two alternative estimates.  The lower 
figure is based on an assumption of utilizing the NC Ecosystem Enhancement 
Program to perform restoration work that achieves the entire load reduction need.  
The middle figure estimates the number of BMPs needed to achieve the DOT load 
reduction target assuming that BMPs would treat co-mingled DOT and non-DOT 
runoff, making the most cost-effective use of installed BMPs.  The total number of 
BMPs via this approach would be approximately 3,700.  We estimate the annual 
load reduction target using an averaged roadway export rate applied to DOT acres 
in the watershed.  The annual, 5-year, and full existing development costs in Table 


dle, co-mingled drainage estimate.  We also 
tes as a range in the bottom line of the table. 


(c) Quantify $  
Table 10.6:  State and Federal Stormwater: DOT Capital Costs 


 


(d) Quantification New Development: DOT staff estimated costs using the following approach: 


168,734 953,048$           $        
r 
l 


Dev 
e


-      4,337,920$      
7


0,886


Method 


 


an.  At an assumed 4 discharge 
points per mile, estimated 28 new discharge points per year. 


lls requiring each type 
 


r-BMP construction 
costs to the estimated number of each practice to yield total construction costs. 


 Land purchase costs: divided projected miles of construction and numbers of 
bridge projects among rural and urban land in each subwatershed based on 
TIP-projected road locations, estimated per-acre purchase cost for urban and 


se to the acres needed for BMPs. 
 


-by-
year with additional BMP implementation. 


rural, and applied tho
 O&M costs: Multiplied per-BMP maintenance costs based on experience by


the projected numbers of BMPs, calculated cumulative cost values year
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 Planning costs: Assumed 40% of construction costs. 
 
Existing Development: DOT staff provided a conservative cost estimate assuming 


Ps.  


o that could be avoided. 


te 


 


ary 
ge 


xport rates derived from those studies to all DOT road acres in the watershed: 


 TP  0.53 lb P/ac-yr 
Those calculations yielded the following table of mass load reduction needs from 
baseline for existing DOT roads. 
Table 10.7: State and Federal Stormwater: DOT Baseline Loads and 
Reduction Needs 


s 
load
reev  the rates provided in 
this red by EEP to offset 


 
exis


treatment of all road miles in the watershed: 3,730 miles, 4 discharge points per 
mile, a BMP at every discharge point for a total of approximately 15,000 BM
The total cost via this method of approximately $595 million was considered a 
worst-case scenari
 
We developed two alternative scenarios, one assuming offset payments to the NC 
EEP to achieve the entire mass load reduction and one assuming treatment of full, 
co-mingled DOT and non-DOT drainage areas to meet the mass load reduction.  
Our final numbers reflect the second, more costly scenario, which we consider a 
middle ground, recognizing the potential that EEP would not be able to comple
restoration work at rates needed to fully satisfy this DOT target as well as 
satisfying offsets from other sources.  To the extent that EEP offsets could be used 
by DOT, actual costs may be lower than the second scenario and closer to the first.
 
Reduction Need: We calculated the mass load reduction need as follows: 
 
Export Rate: The DOT contracted runoff characterization studies from its prim
routes with Drs. Jy Wu and Craig Allan of UNC-Charlotte.  We applied avera
e


 TN  3.17 lb N/ac-yr 


Scenario 1, Offset Payment to EEP:  We applied the offset rate formulas for TN 
 TP contained in Rule 15A NCAC 2B .0240, effective March 2006, to the mas
 reduction needs shown in Table 10.7.  While this rule is currently being 
aluated by the General Assembly, the Division believes


 rule are reasonable estimates of costs that may be incur
nutrient loads in the watershed.  The resulting, rounded costs to achieve the entire


ting development reduction were: 


Bas


TN Reduc Need (lb/yr) 5,348          -         4,879         10
TP
Base TP (lb/yr) 2,555            789          10,196        13,540


educ Goal (%) 5% 0% 5%
educ Need (lb/yr) 128             -         510            638


DOT Wgtd Land Cost ($/Ac) 90,000$        41,000$   41,000$      
 Wgtd Land Cost ($/Ac) $50,246


 


and


e TN Load (lb/yr) 15,281          4,720            
TN Reduc Goal (%) 35% 0%


TP R
TP R


DOT Urb/Rural Split 50/50 15/85


DOT


UNH LNH Haw Totals
Exist ROW (Ac) 4,821 1,489 19,238 25,547
TN


60,984   80,985
8%


,227


15/85
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 TN: $57.7 million 
 TP: $47.9 million 


 
e 


he offset formula in Rule .0240 includes a land cost factor for the BMP footprint 


T 


eat this combined runoff to meet its mass load reduction needs.  In practice, DOT 
ay need to sell the reductions it achieves on runoff from land under local 


d use the 
ayments to fund additional BMPs until it meets its targets entirely based on DOT 


 
 


 
We calculated these costs as follows and as shown in Table 10.8: 


 
ral, and forest - equaling 5.0 lb N/ac-yr.  This 


odel 
lopment 


 Number of BMPs Needed: We identified a suite of five BMPs that DOT may 
use (expanded from the two of these that the DOT estimate assumed), 
projected proportions of use based on cost-effectiveness, and estimated the 
number of each needed to achieve the reduction mass load using the same 
process as the existing and new development chapters. 


 Costs: We applied per-BMP construction, planning, and operation and 
maintenance costs provided by DOT to the numbers of BMPs needed to 
estimate total costs for each category.  We assumed a 30-year compliance 
period and divided total costs by that number to yield annual costs.  For O&M 
we calculated year one costs and compounded by the same number of 
additional BMPs each year to arrive at total annual and cumulative O&M 
costs. 


 
The offset amount paid would be the greater of these two values, since one set of
restoration activities would achieve the reduction targets for both nutrients with th
higher value achieving both targets. 
 
T
acres, which requires land cost values.  DOT staff provided estimates of rural and 
urban land costs in the watershed and proportional acres of each, which we 
converted to a weighted average for use in the formula as shown in Table 10.7. 
 
Scenario 2, Treating Co-Mingled Drainage: This scenario assumes that DO
would accept runoff from surrounding, non-DOT lands instead of keeping it 
separate from its road runoff and passing it through.  DOT would install BMPs to 
tr
m
governments’ jurisdictions to those local governments as trading credit an
p
runoff.  In either scenario, net costs to DOT would be the same except to the extent
that it could sell credit at higher rates than it costs to DOT, in which case their net
costs would be less than the direct calculation provided here. 


 BMP Input Loading Rate: We calculated a watershed average export rate from
all lands - developed, agricultu
was based on agriculture and forest rates estimated by the watershed m
and the existing developed land rate we calculated in the existing deve
rule chapter. 
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Table 10.8:  State and Federal Stormwater:  DOT Existing Development Reduction Cost 
Calculations 


(e) Assumptions y 


 in Table 10.8.  
Varying either can yield significant changes to costs in either direction.  Due 


factors. 


 


tio was 2.7:1.  We would expect DOT costs to be some amount 


es. 
 en 


roadway projects. 


 
  


 We assumed that the export rates derived from Wu and Allan for primar
routes reflect those from all DOT roads in the watershed.  These rates are 
below those estimated using other methods such as the Tar-Pamlico Export 
Method described in the existing and new development chapters.  This 
assumption results in lesser reduction needs and may underestimate costs. 


 We assumed the set of BMPs and BMP proportions shown


to time constraints, we did not obtain full DOT input on these 
 DOT provided per-BMP cost data for two BMPs.  We assumed these estimates 


to be accurate.  We calculated a ratio of these DOT estimates to our costs for 
the same BMPs for the other development rules, and applied that adjustment
factor to our costs for the remaining three BMPs to approximate DOT costs for 
them.  That ra
greater due to the nature of linear projects and traffic management needs on 
existing roadway projects.  Streamlining of costs may occur through 
implementation.  In that case, actual costs would be lower than these estimat
We assumed no trading gains on DOT’s part.  This would appear likely giv
the apparent relative cost-ineffectiveness of retrofitting 


Wu, J.S. and C.J. Allan, 2001.  Sampling and Testing of Stormwater Runoff 
th Carolina Highways: Final Report.  UNC-Charlotte, Dept of Civil 
ineering, Charlotte, NC, July 2001. 


(a Please see the description in Section 3.2 above. 


OT 
P 
ion 


 & 2 


Per-BMP 
DOT 


Capital 
Cost** & 2


DOT:New Dev 
Capital Cost 


Ratio


Assumed DOT 
Total Capital 


Cost ($)


DOT  Planning 
Cost @ 40% 


Con


DOT:New Dev 
O&M Cost 


Assumed DOT 
Per-BMP 


Annual O&M  


Annual O&M 
Increment 


Annu
@ Comp


,588 $368,207 $4,294,773 $1,360,435 $4,052 $1,576 $47,267
,446 $92,902 $3,389,808 $926,009 $3,645 $4,433 $
,919 $5,775 2.4 $19,755,569 $6,731,145 0 $0 $0
451 $95,300 $0 $0 $531 $0


Totals $52,006,150 $12,784,436 Totals $13,678
Avg 2.7


 DWQ BMP footprint acreage.
wale based on avg DOT:DWQ cap cost ratio for bioretention and grass swale of 2.7:1.


(f) Data Sources from 
Nor
Eng
 


RP.2  Annual Operating Costs/Savings (State & Federal Stormwater:  DOT) 


)  Cost Baseline 


(b)  Description Please see the capital costs section above. 


Assumed D
Per-BM al O&M 


Construct
Cost 


($/BMP)**
strux'n ($) Ratio ($/BMP-Yr) ($/yr)


liance 
($/yr)


Stormwater Wetland $58,979 $233,502 $19,928,394 $2,013,459 $1,511 $4,298 $128,928
Bioretention1 $29,647 $31,366 3.0 $4,637,606 $1,753,388 3.88             $684 $3,372 $101,157
Wet Detention $291
Extended Dry Detention $63 132,990
Grassed Swale1 $4 $0
Filter Strip/Level Spreader $20, $0


$410,342


1 - DOT costs available.
2DOT BMP sizes and costs adjusted to
** BMP costs other than bioret, grass s
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 (


(f)  Data Sourc


Capital O&M Planning Reg Transx'n
c)  Quantify $ Table 10.9:  State and Federal Stormwater: DOT Maintenance Costs 


 


(d) Quantification 
Method 


See Capital Costs Section.  O&M costs are based on DOT costs to date for 
retrofits under its NPDES Stormwater permit. 


(e)  Assumptions See Capital Costs Section. 


Total
-      -$                
-      -$                
-      3,241,864$      
-      4,324,242$      
-      4,337,920$      
-      11,904,027$    


-      71,150,886$    
8,000,000 - $595,000,000


2009 -$                 -$                 -$                 $        
2010 -$                 -$                 -$                  $        
2011 2,474,838$       77,478$           689,548$           $        
2012 3,216,138$       155,056$         953,048$           $        
2013 3,216,138$       168,734$         953,048$           $        


5-Yr Total 8,907,115$       401,268$         2,595,644$        $        
Full Exist 
Dev Cost 52,006,150$     6,360,300$       12,784,436$      $        


$5Potential Range of Total Full Exist Dev Cost 


es See Capital Costs Section. 


RP.3  Annual Planning Costs/Savings (State & Federal Stormwater:  DOT) 


 (a)  Cost Baseline Please see Section 3.2 above. 


Please see the Capital Costs section above. 
Table 10.10:  State and Federal Stormwater: DOT Planning Costs 


 
See Capital Costs Section.  DOT staff assumed planning costs at 40%
construction costs. 


See Capital Costs Section. 


See Capital Costs Section. 


ransaction Costs/Savings (State & Federal Stormwater:  DOT) 


Capital O&M Planning Reg Transx'n Total
2009 -$               -$              -$              -$               -$               
2010 -$               -$              -$               -$               -$               
2011 2,474,838$    77,478$         689,548$      -$               3,241,864$    
2012 3,216,138$    155,056$       953,048$      -$               4,3$    24,242
2013 3,216,138$    168,734$       953,048$      -$               4,337,920$    


5-Yr Total 8,907,115$    401,268$       2,595,644$   -$               11,904,027$  
Full Exist 
Dev Cost 52,006,150$  6,360,300$    12,784,436$  -$               71,150,886$  


$58,000,000 - $595,000,000Potential Range of Total Full Exist Dev Cost 


(b)  Description 


(c)  Quantify $ 


(d)  Quantification 
Method 


 of 


(e)  Assumptions 


(f)  Data Sources 


 RP.4  Regulatory T


(a)  Cost Baseline Please see Section 3.2 above. 


(b)  Description We assumed that these costs would be absorbed into existing staff workloads. 


(c)  Quantify $ $0 


(d)  Quantification 
Method 


N/A 


(e)  Assumptions We assumed that these costs would be absorbed into existing staff workloads. 


(f)  Data Sources N/A 
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4-B.  Implement
Name of Party DWQ  


ing Agencies: 


Com


General Baseline N/A 


Assumptions N/A 


Data Sources N/A 


Description The set of activities required by this rule would be absorbed into the workloads of 
existing Division staff.  Division staff would administer the permitting process for 
new development activities on a project-by-project basis, and would conduct 
compliance monitoring and enforcement on permitted systems.  Division staff 
would also review and approve proposed DOT and university programs for existing 
development, as well as conducting compliance monitoring and enforcement.  


pliance tasks would include contacts with state entities, BMP site inspections, 
and obtaining and reviewing annual reports. 


  


 


Table 10.11:  State and Federal Stormwater Costs Summary


Yr 1 Yr 4 Yr 5 5-Year Total Full (30-Yr)Total
Capi $12,5 2.5m - $14m $6.4m -$40m $75m - $413m
Ope e $2,2 8.1k - $647k $17k -$1.3m $2.0m-$100m
Plan $1,2 $2.0m - $102m
Regulatory Transaction $7 $7 $7 $7 $2,127 $2,155 $4,310
Other $0 $0 $0 $0 $0 $0 $0
Total $16,050 $16,320 $1.9m - $17m $1.9m - $17m $2.6m - $18m $6.5m - $52m $78m - $616m


Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 5-yr Total Full (30-Yr)Total
Capital $0 $0 $0 $0 $0 $0 $0
Operation & Maintenance $0 $0 $0 $0 $0 $0 $0
Planning $0 $0 $0 $0 $0 $0 $0
Regulatory Transaction $0 $0 $0 $0 $0 $0 $0
Other 0 $0 $0 $0 $0 $0 $0
Total 0 $0 $0 $0 $0 $0 $0


Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 5-yr Total Full Total
Capi $0 $0 $0 $0
Ope $0 $0 $0 $0
Plan $0 $0 $0 $0
Regulatory Transaction $0 $0 $0 $0 $0 $0 $0
Oth $0 $0
Total $0 $0 $0 $0 $0 $0 $0


Type of Cost


Type of Cost
Local Costs


Private Costs


Yr 2 Yr 3
tal
ration & Maintenanc


80 $12,790 $1.9m - $13m $1.9m - $13m $
30 $2,270 $2.3k - $215k $2.3k - $428k $


ning 30 $1,250 $1.2k - $3.3m $1.2k - $3.3m $68k - $3.4m $73k - $10m


$
$


tal $0 $0 $0
ration & Maintenance
ning


$0 $0 $0
$0 $0 $0


Type of Cost
State Costs


er $0 $0 $0 $0 $0
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impacts under the riparian buffer protection rule, .0267.  The protection rule establishes the 


Chapter 11: Riparian Buffer Mitigation Fees 


Step 1:  Basic Information 


1.1  Rule Reference No.     .0272 


1.2  Analyst Rich Gannon, Environmental Supervisor 


1.3  Office  Division of Water Quality 
Planning Section 
1617 Mail Service Center 
Raleigh, NC  27699-1617 


1.4  Your Phone (919) 733-5083 ext. 356 


1.5  Comments on Agency Contact none 


1.6  Title of the Proposed Rule Riparian Buffer Mitigation Fees 


1.7  Citation 15A NCAC 2B .0272 


1.8  Brief Description of the Proposed Rule This rule establishes a mitigation fee payment rate to 
the NC Ecosystem Enhancement Program for 
offsetting buffer impacts that are approved under the 
buffer protection rule .0267.  This rule is not 
exclusive to the Jordan nutrient strategy.  It is 
intended to facilitate uniform future changes in this 
fee across basins. 


1.9  Rule Category Regulation 
 
Step 2:  Screening Analysis 
See Table 10 of the Executive Summary 
 


Step 3:  Define the Problem and the Regulation 
3.1 Why is the Regulatory Proposal Needed? 


The Executive Summary describes the need for the entire set of rules that comprise the nutrient 
strategy.  The proposed strategy calls for the equitable distribution of reduction responsibilities 
across all sources, both point and nonpoint.  Protection and restoration of riparian buffers, and 
mitigation for buffer impacts would serve a valuable role in stemming nonpoint loading increases 
and achieving load reductions when land use changes. 


Watershed modeling estimates that nonpoint sources make up approximately one-half to two-
thirds of nitrogen inputs to Jordan Reservoir, and more than four-fifths of phosphorus inputs.  
Protection and restoration of riparian buffers would serve a valuable role in stemming nonpoint 
loading increases and achieving reductions in that loading. 


3.2 How does the Proposed Rule Change Behavior? 


This rule does not require behavior change.  It simply establishes the fee rate for one option that 
would be available to persons who obtain approval to impact riparian buffers and mitigate those 
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requirement to mitigate buffer impacts, and defines which impacts require mitigati
requires the behavior change.  The buffer mitigation rule, .0268, delineates the nat


on, thus it 
ure of that 


behavior change.  It details three mitigation options, 1) Payment to the riparian buffer restoration 
fund administered by NC Environment Enhancement Program (NC EEP), 2) Donation of 


ncement of a non-forested riparian buffer.  This rule sets the 
fee rate for the first option, payment to EEP. 


Identify Impact 
This rule does not impose any new costs to itigation costs are 
accounted for in the riparian buffer protec ose costs are estimated 
using the offset fee established in this rule


 


 


property, or 3) Restoration or enha


 


Step 4:  
 affected parties.  Buffer m


tion chapter, Chapter 6.  Th
. 
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Chapter 12: Cape Fear River Basin  


1:  Basic Information Step 


1.1  Rule Reference No.     .0311 


1.2  Analyst Elizabeth Kountis, Environmental Specialist 


1.3  Office (Your Organizational Location) Division of Water Quality 
Planning Section 
1617 Mail Service Center 
Raleigh, NC  27699-1617 


1.4  Your Phone (919) 733-5083 ext. 369 


1.5  Comments on Agency Contact Deborah Gore, Environmental Engineer, Point Source 
Branch, ext. 593 – pre-treatment facility evaluation 
, Raleigh Regional Office, 919-791-4200 – facility 
screening 


1.6  Title of the Proposed Rule Cape Fear River Basin  


1.7  Citation 15A NCAC 2B .0311 


1.8  Brief Description of the Proposed Rule The basin’s Schedule of Classifications, is revised to 
recognize the reclassification of a portion of the 
Jordan watershed to WS-V.  Areas that already have 
classifications would retain their classification.  Areas 
that are unclassified would become WS-V. 


1.9  Rule Category Regulation 
 
Step 2:  Screening Analysis 
See Table 10 of the Executive Summary 
 


Step 3:  Define the Problem and the Regulation 
3.1 Why is the Regulatory Proposal Needed? 


The Executive Summary describes the need for the entire set of rules that comprise the nutrient 
strategy.  The proposed strategy calls for the equitable distribution of reduction responsibilities 
across all sources, both point and nonpoint. 


The proposed rule would reclassify those portions of the Jordan Reservoir watershed not 
currently classified as some form of Water Supply to WS-V.  In addition, it would designate the 
entire watershed of Jordan Reservoir as a Critical Water Supply Watershed under Chapter 143-
214.5(b).  These actions would clarify Division authority to require local governments to enact 
and implement ordinances to carry out rules in this strategy. 


 


3.2 How does the Proposed Rule Change Behavior? 
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This rule does not dictate behavior changes.  It serves to clarify aut
the strategy.  Division staff has evaluated the effect of reclassifying


hority to impose other rules in 
 the balance of the watershed 


to the least protective Water Supply class, WS-V.  This action would impose more stringent 
aesthetic and human health standards on these waters.  Staff evaluated domestic and industrial 


ies and has found no significant improvements or associated 
new costs would be necessitated by these standards.  
treatment and pre-treatment facilit
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Appendix A: Draft Rules 


of the draft rules are available on the web at: 


o.enr.state.nc.us/nps/JordanNutrientStrategy.htm


Copies 


http://h2
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Appendix B: References, Notes and Assumptions For Stormwater Rules: Existing Development, 
New Development, and State & Federal  


Notes and Assumptions 


d filters, wet ponds, wetlands, and bioretention cell capital and maintenance costs.   They found that costs vary 
h the size of the drainage area to the BMP (which they refer to as a "watershed").  The drainage area provided 
ange of the drainage area acreage used in their calculations.


ettings and between communities.  We used data provided by the City and County of Durham.  We adjusted 


 


1 with the surface area of the BMP which varies wit
in this analysis for these four BMP types is in the r


2


Land costs vary widely between rural and urban s
their taxable value upward based on their assessment that on average taxable value represents 85% of actual cost.  For bioretention, sand filters, and wetlands 
we retained land costs that are embedded in formulas in Reference 1, as they could not be removed from those estimates.  Thus, our calculation double-counts 


se practices, likely overestimating as a result. 
e pavement is an option in the draft NC BMP manual, it does not achieve nutrient reduction in the Jordan watershed, and so cost data are not 


provided for this BMP.  Permeable pavement is more effective in sandier soils found near the coast.  Rooftop management is not credited in this analysis.


Ps has not been included in this analysis.
To obtain acres of county and municipal residential land, we separate residential land use categories in the Tetratech watershed model among these 2 types at 


l and RVL, RLL, and RML 
 the average value for the 


lume:


culated, an infiltration basin's 
 assumes the average of these 


two capital costs, $8,800.  Neither the BMP manual nor the SET manual provide maintenance costs.  The BMP manual says that the costs include mowing, 


ould be 100ft/acre of drainage (width is perpendicular to flow) and be at least 50 feet long.  The 
level spreader is 10 feet long and 300 ft wide. The BMP manual also says that drainage areas in excess of 5 acres are difficult to manage even when using a 


r 0.287 acres.  The manual also says that the capital 
cost of the filter strip is $0.35/ft  for seed or $0.80/ft  for sod.  The SET manual, Reference 4, says that the capital cost is $0.30/ft2 for seed or $0.70/ft2 for sod. 


 says that the capital and maintenance costs for the level 
on/capital costs.  The average, $6.50/linear-foot is used in 


85/acre.  This figure was used for maintenance 


10


an 
o 


sources, we assumed planning costs at 25% of construction costs.  This incorporates staffing needed to implement the rule.  We conducted a separate check on 
is exercise was $2.2 million/yr, reasonably consistent with 


 assumed to be $25/BMP.  The regulatory costs using this figure are 0.2% of the total cost of the project.  Data from a 
Alamance Community College have permitting costs at 0.2% of the total cost of the project.  Therefore, $25/BMP is 


14


set for four types of entities, 1.) Agriculture, 2.) NCDOT, 3.) Non-NCDOT State and Federal 
d directly from the watershed model, using the pasture and row-crop data provided.  


ined the number of Non-NCDOT acres in the watershed by comparing a variety of GIS layers.  Developed Non-NCDOT land is 
oped watershed, excluding NCDOT and agricultural acres.  Local governments control the remaining 96%.  CORPS of Engineers' 


eloped in the remaining land, however 


-(NCDOT's Required Reduction)](4%)
quired)-(NCDOT's Required Reduction)](96%)


16
 document 


(Reference 9) is 1,686 mi2.  This estimate is 1,687 mi2.


18  there is a lot of development that does not 
increase imperviousness.  Therefore, this analysis does not account for this option in this calculation.


19


o region (References 
 overlapped, they 


were very consistent.  For P input rates, we used the Tar-Pamlico export method, which was very consistent with References 14 and 15 and a study done in the 
ct generated loads 
ed model.  For 


fficiency of all BMPs that achieve 85% TSS removal as required by these two regulations.  For transition years 2002-2011, 
opment would fall in a WSW or Phase II community given that 50% of Jordan watershed is occupied by WSWs and that in the later 


years of this period additional areas would be subject to Phase II requirements.  For transition period BMP input rates, we used an average untreated export rate 
from municipal residential and all non-residential land uses.  We excluded the county residential rate from this average, assuming that retrofits would not be 
targeted to these low-loading areas based on cost-effectiveness considerations.


Moran and Hunt (2004), Reference 3, studied san


land cost for tho


3
Though permeabl


4
Performances of manufactured BMP devices differ significantly.  Some BMPs are manufactured to be inserted into pipes, pipe outfalls, or catchment basins to 
catch or treat materials in stormwater.  Others chemically or biologically treat materials in water.  There is a large variety of BMPs on the market.  Therefore, cost 
data associated with manufactured BM


5 the one acre lot size and larger as county and less than one acre as muni.  Thus, RMH, RHH, and RVH lands are considered municipa
The draft DENR NC BMP manual says that the drainage area for infiltration devices should be 5 acres or less.  This analysis assumes
drainage acreage, 2.5 acres.  A device designed to treat the first inch of rainfall would have the following vo
 Volume=9,075ft3=(2.5 acres)x(1 inch)/(12 inches/foot)x(43,560 ft2/acre)
The manual says that costs for infiltration devices vary significantly.  Using the manual in the method and the volume previously cal
capital cost (Cost=13.2V.69) would be $7,104.  An infiltration trench's capital cost (Cost=33.7V.63) would be $10,497.  This analysis


sediment removal and other tasks.  The BMP manual estimates the cost for mowing a buffer to be $9/acre, and this value has been applied to the maintenance 
of infiltration basins.  The BMP manual estimates 4 feet as an average depth for a device.  If a 9,075 ft3 device is 4 feet deep then it has 2,269 ft2 or .052 acres of


surface area.


8
The draft DENR NC BMP manual does not credit infiltration devices for phosphorus removal.  Infiltration devices can remove 40-70% of nitrogen, but each one 
requires DWQ approval.  This analysis assumes that infiltration devices achieve a 55% TN removal efficiency.
The draft DENR NC BMP manual says that the filter strip width sh


9
This analysis assumes the average of the BMP manual, $0.58/ft2, for capital cost.  The BMP manual
spreader is too site-specific to generalize.  The SET manual estimates $3-10/linear-foot for installati


filter strip.  This analysis assumes a 2.5 acre drainage area.  Therefore, the BMP footprint is 12,500 ft2 o
2 2


this analysis.  The BMP manual says that maintenance costs of the level spreader and filter strip combined is $3
cost.


Planning costs estimated by NC EEP for revisions to the Division's Offset Payments Rule (Reference 6) were 18-47% of construction cost, with 24% as medi
value. Support calculations for the Cary Stormwater Management Plan (Reference 5) estimate design costs as 25% of construction costs.  Based on these tw


this estimate by polling several larger local governments on anticipated staffing needs.  Total cost via th
our above estimate totaling $1.9 million/yr.


11
The regulatory transactions costs are
proposed stormwater control project on 
assumed to be a realistic value.


12


13
DOT's load is 3.17 lb TN/acre-yr, 0.53 lb TP/acre-yr, Reference 7.  These loading rates are for primary roads.  Loading data for secondary roads are not 
available.  Secondary roads are assumed to load at the same rate as primary roads.
The required reductions to meet the baseline load requirements are 
Entities, and 4.) Local Governments.  Agriculture's load is determine
Research has shown NCDOT's loading rates for both TN and TP (lb/acre-year), and NCDOT has estimated that they control 25,547 acres in the Jordan 
watershed.  NCDOT's required load is determined from this data.  The remainder of the requirement is split between Non-NCDOT entities and local 
governments.  DWQ has determ
found to control 4% of the devel
land surrounding the lake has been excluded from this percentage analysis.  There are likely other lands that are not dev
this analysis assumes that the majority of the remaining land is developed in order to simplify the analysis.
 -Non-NCDOT's Required Reduction=[(Total Reduction Required)
 -Existing Development's Required Reduction=[(Total Reduction Re


15
We set proportions of BMPs used based primarily on cost-effectiveness.  We also surveyed several local governments, and adjusted the cost-effectiveness 
weighting somewhat based on that input, which was highly variable.  
The percentages of land of each county that fall within the watershed were estimated by visual comparison to a map.  The total acres in the TMDL


17 Non-Residential loading rates include office, city and barren loading data.
"Redevelopment" new development that does not increase imperviousness from the previous land use has the option to either achieve at least the percentage 
loading reduction goals stated in Rule 15A NCAC 2B .0262 as applied to nitrogen and phosphorus loading from the previous development for the entire project 
site, or to meet the loading rate targets for new development. The local governments surveyed do not feel that


The existing development rule does not specify the number of years that local governments will have to achieve the reduction goals (they propose a compliance 
timeframe based on feasibility studies they conduct).  For these calculations, we assume a uniform 30-year compliance time period.  We also assume a uniform 
BMP lifespan of 30 years. 
Existing dev transition  period: For N loading rates from developed lands, we relied on published values developed for the Albemarle-Pamlic
14 and 15), supplemented by values estimated by the Tar-Pamlico export method, Piedmont version (Reference 16).  Where these sources


Randleman Lake watershed (Reference 19).  We did not use field-scale loading rates produced by the Jordan watershed model, as they refle
as opposed to loads delivered to surface waters. In all cases, we weighted combined values by acres of each land use type from the watersh
average residential rate, we aggregated county and municipal values (see Average EC's).  For residential and commercial/industrial loading rates after 
compliance with WSW or Phase II regulations, we calculated weighted rates that also reflected WSW impervious caps and the use of one BMP.  For the BMP, 
we used a weighted average e
we assumed half of all devel


6
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ed directly from the watershed model's pasture and row crop records.  Agriculture will account for compliance with the 
e to the nature of their loads.  As in the Neuse and the Tar-Pamlico River basins, the agriculture community will use 


the Nitrogen Loss Evaluation Worksheet (NLEW) to determine if they have achieved the required nitrogen reductions in each arm.  A working group associated 
with the Tar Pamlico agricultural rule determined that phosphorus can not be accounted for quantitatively.  The Phosphorus Loss Assessment Tool (PLAT) 
developed for the Tar-Pamlico River Basin can not be applied at a watershed scale.  There is no other tool for phosphorus accounting.


Equations from the Wossink and Hunt report, Reference 1, were used to determine capital costs, maintenance costs, and BMP surface area:
 -Wetland, install $=3,852(Drainage Acres).484


 -Bioretention, install $=[10,162(Drainage Acres)1.088+2,861*(Drainage Acres).435]/2 (This is an average of clay and sandy soil costs.)
 -Sand Filter, install $=47,888(Drainage Acres).882


 -Wet Pond, install $=13,909(Drainage Acres).672


 -Wetland, Annual Maintenance $=[4,502(Drainage Acres).153]/20
 -Bioretention, Annual Maintenance $=[3,437(Drainage Acres).152]/20
 -Sand Filter, Annual Maintenance $=[10,556(Drainage Acres).534]/20
 -Wet Pond, Annual Maintenance $=[9,202(Drainage Acres).269]/20
The following surface area acreage equations are found in Reference 1.  However, following discussions with local governments, DWQ learned that these 
footprint acres do not take the full size of the BMP into account (slopes, etc).  This analysis assumes that the BMP footprint estimated by these equations should 
be increased by 15%:
 -Wetland Surface Area=.02(Drainage Acres), Piedmont equation used
 -Bioretention Surface Area=.025(Drainage Acres), Piedmont equation used
 -Sand Filter Surface Area=.017(Drainage Acres), Piedmont equation used


23


Extended Dry Detention Cost Equations:
The NCDENR draft BMP manual says that the construction cost of dry extended detention basins is:
  Construction Cost = (7.47)(Volume).78 [Volume in cubic feet]
The NCDENR draft BMP manual also says that the maintenance costs are 3-5% of the construction cost.  The maintenance costs are assumed to be 4% of the 
construction cost.  The SET manual estimates construction costs to be:
  Construction Cost = (8.16)(Volume).69 [Volume in acre-feet]
The SET equation is based on Maryland and Virginia data in 1996 dollars.  However, the two sources provide cost estimate equations that are similar in 
magnitude.  The NCDENR values are used in this analysis. 


24


Extended Dry Detention Volume Estimation:
The cost is a function of volume.  The NCDENR draft BMP manual says that the maximum depth is 10 feet.  The depth of a dry extended detention basin is 
assumed to be 5 feet for this analysis.  The NCDENR draft BMP manual says that extended dry detention basins can treat up to 75 drainage acres.  This BMP is 
typically used where it can be hidden because it is not aesthetically pleasing.  The drainage area for an extended dry detention basin is assumed to be 25 acres 
for this analysis because the full drainage area will probably not be used regularly.
The NCDENR draft BMP manual, the SET tool, nor the Cary Stormwater Management Plan provide BMP surface area information.  The SET estimates volumes 
to be 0.2-53 acre-feet.  Cary's document estimates that at 31% imperviousness, the peak flow is 0.353 cfs:
  (.353ft3/sec)x(1acre/43560ft2)x(60sec/min)x(60min/hour)x(24hours)=0.700165acre-feet=30,499.2ft3. (In the range recommended by the SET.)
For a 5 feet deep BMP:
  Surface area=.700165acre-feet/5feet=0.140033acres


25 BMP cost-effectiveness divides lifetime (30 yrs) total cost by lifetime removal.


26
We use weighted average N and P cost-effectiveness rates taken from our calculations of BMP costs, reductions, and projected proportions used.  Our averages 
are $430/lb P and $28/lb N.  The phosphorus offset rate agrees very closely with the rate adopted by the EMC in January 2006 in Rule 15A NCAC B .0240, 
which is currently under legislative review.


27
Parties subject to the stormwater rules who over-treat for one nutrient by treating for the other nutrient can trade over-treated pounds and generate revenue.  The 
over-treated nutrient is determined by the relative amounts of TN and TP that have to be reduced. 


28 BMPs remove TN and TP simultaneously, but not at the same rate.  The higher cost to remove is the total cost incurred.
We estimated new residential ac/yr by dividing annual population growth (people/yr) by the product of # people/house and # houses/ac.  We obtained NC Census 
whole-county population growth data to date and projections through 2020 and converted to annual watershed pop growth using county land area proportions in 
the watershed.  This assumes even population distribution across each county, introducing some error.  People/house: we used  NC Census value of 2.49.  
House/acre avgs differ widely between city and county. For city, we used the following provided by Durham City/County: 242,582 population/(2.49 
people/house)/18,365 residential acres = 5.3 houses/ac. By contrast, Guilford County provided complete permitting data on residential lots and acres for the year 
July 2005-June 2006; the county's 58 cases averaged 1.0 houses/acre. Lacking data with which to project relative proportions of new development falling in city 
vs county but believing these two values approximate central tendency for the two cases, we averaged them for a final conversion factor of 3.15 houses/acre.  
A simple sensitivity analysis on this value showed that plausible variations in the city/county range (+/- .5 house/ac) varied the final cost of this rule by only 3.8-
5.4%.


30


The draft NC DENR NC BMP manual says that the base capital cost of a grassed swale is $0.50/ft2 of the footprint for residential.  It does not provide a cost for 
non-residential, and so this analysis uses the residential figure.  The manual also says that the total capital cost is 130% of the base capital cost.  The manual 
also says that the minimum bottom width for a grass swale is 2 feet and the minimum length is 100 feet per drainage acre. We assumed a 5 foot width.  
Therefore, the footprint for a one acre drainage area is 500 ft2, or .011 acres.The manual does not give maintenance costs for the grassed swale. However, the 
manual says that maintenance for maintenance (mowing) a buffer is $9/acre.  This cost was applied to mowing grassed swales.  However, grass swales are 
likely to be mowed muchmore often than buffers.  This analysis assumes that a grass swale is mowed 8 times a year (approximately twice each season), and 
th f th i t t i $72/


31
Timeframes used in this fiscal analysis: The baseline period ends December 31, 2001.  These rules are projected to become effective mid-2008. To simplify, we 
use the first five full years after effective date, 2009-2013, in this analysis.  We assume timely implementation following rule requirements; delays would result in 
lower costs during the first 5 years than we estimate.  


32
The rule requires 50-ft buffers.  The BMP manual assumes a buffer length of 200' (stream frontage). Therefore, the BMP footprint is 10,000 ft2 or 0.23 acres.  The 
draft DENR NC BMP manual says that maintenance is $9/acre and that the capital costs are $600-950/acre.  This analysis assumes the average capital cost, 
$775/acre.  The BMP manual shows that a buffer of this size can treat up to 5 acres. 


33
Landowners will not incur maintenance costs for the buffer maintenance and protection rule.  Based on experience from the Neuse and Tar-Pamlico River 
basins, landowners only choose to alter buffers if their land is eroding, in which case they would address the situation outside of the buffer rule's requirements.  
There may be costs associated with restricted forest harvesting activities.  DWQ will consult with the forestry community to determine and quantify these costs.


34


The annual maintenance costs in literature will last for several years.  The number of years that they have to be maintained, and the associated cost, is 
dependent on when they are installed.  For instance, BMPs that are installed in 2013 will have to be maintained in years 2013, 2014, 2015, 2016,2017, 2018 etc.  
BMPs that are installed in 2015 will have to be maintained in 2015, 2016, 2017, 2018 etc, but they will not have to be maintained in 2013 or 2014.  The fiscal 
analysis is required to estimate the costs within the first five years of rule implementation (2009-2013).  During this timeframe, retrofits are only required in 2013.  
As per request by local governments, DWQ has tried to estimate the full cost of the rule.  


35 Installing enough BMPs to treat the required TN load will over treat the TP load.


29


22


The agriculture loading rate is determin
rules differently than the stormwater rules du
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We assume that essentially all new development will fall into either a WSW (51% of Jordan watershed) or within a Phase II UA (local programs) or fall under 
state Phase II post-construction permitting.  To determine the fraction of that development that exceeds those regulations' 24% BUA threshold for requiring 
treatment, we used Durham's land use composition, assigned impervious percents to each land use type, and totaled the acres exceeding 24% impervious.  
Based on that, 23% of all new residential development must install one BMP to meet existing regulations (for calculations see Table B-6).  We thus deducted one 
averaged-efficiency BMP worth of load from 23% of new, untreated residential loading to obtain the residential load that we then compared to the allowed 
residential load for this rule.  We similarly deducted one BMP worth of load from 100% of new commercial/industrial development, since all of that development 
would exceed 24% BUA.


37
Developers have the option  of paying a per-pound offset fee in lieu of meeting full reductions on-site.  However, recent legislative activity has made the future of 
this option uncertain.  For this reason, this calculation will assume the worst-case scenario in which local governments will not have an offset fee option, and will 
have to achieve the full reduction on-site.


38
Local governments provided data on their land uses.  In addition, we used a previous land use survey done by DWQ staff of Neuse and Tar local governments 
(Reference 15). We combined results from these 10 local governments into an average ratio of commercial/industrial-to-residential development.


39 The weighted average loading rate between residential and non-residential land after using one BMP is equal to the Area-Weighted Average Loading Rate of 
Residential and Non-Residential (lb/acre-year) minus the Average Pounds Removed Per BMP (lb/acre-year).


40 The allowed loading rates are the rates that are allowed under the new development rules.  The values used in this analysis for TN and TP represent the area-
weighted loading average for the watershed's three arms.


41
The Required Reduction (lb Excess/year) is equal to the pounds excess per acre per year multiplied by the acres in the watershed.  The watershed is comprised of 
both residential and non-residential land.


42


The total cost to achieve the required reduction is equal to the number of pounds of reduction (lb/year) required multiplied by the weighted average cost per 
pound ($/lb) to reduce the nutrient.  The weighted average cost per pound ($/lb) to reduce the nutrient is determined by sum of multiplying the cost per pound 
($/lb) to reduce the nutrient as previously determined for each BMP (and discussed in Note 25) by the % likelihood that the local governments will use each BMP 
method.


43
This takes a conservative approach that may over-estimate costs to local governments by assuming that nutrient trading for new development will be difficult and 
that it will not be a popular method.  Therefore, nutrient trading for new development does not generate revenue for local governments in this analysis. 


44


The number of acres of new residential development is determined by determining the growth in the watershed (# people/year), dividing this number by the 
number of people per house (2.49 people/house) as found from Reference 8, then multiplying by the number of houses per acre (2 houses/acre).  The new 
development rule will come into effect in mid-2011.  The average acres of new residential development for 2012 and 2013 are used in this analysis.  These acres 
were calculated for the existing development rule.


45
The ratio of non-residential to residential acres is based on a staff survey of Jordan local governments, both city and county, requesting proportions of new 
development in different land use types.  Results were variable.  We used Durham City/County data because it appeared to be the most representative: values 
were the most central, it included both city and county, and it was cumulative.  Durham values totaled 18,365 acres residential and 20,831 acres non-residential.


46 The cost associated with buying land for new devleopment for the purpose of installing buffers is accounted for under the new development rule.


47
Retrofitted BMPs may have a smaller drainage area than BMPs installed on new developments due to topography.  The difference between retrofit BMPs and 
new development BMPs in the Jordan watershed can not be determined at this time.  This analysis assumes that retrofitted BMPs will have a drainage area that 
is 10% smaller than the drainage area of a similar BMP on new development.


48 BMPs installed on new development will be paid for by developers but will be maintained by either local governments or property owners.


49


The average "pounds per acres per year" (lb/acre-yr) removed by each BMP on new developed lands is found by multiplying each BMP option's pounds removed 
per year (lb/year) by its percent likelihood that the local government will use it, and then summing these values to determine the average pounds removed per 
year (lb/year).  Then, find the average acres per BMP by multiplying each BMP option's drainage acres by the percent likelihood that the local government will 
use it, and then sum these values to determine the average drainage area for BMPs.  The last step is to divide the average pounds removed per year (lb/year) by 
the average drainage acre per BMP (acres) to get the average pounds removed per acre by BMPs in the Jordan watershed (lb/acre-year).


50


We calculated cost-effectiveness values for each BMP individually as lifetime total BMP cost divided by lifetime total pounds nutrient removed.  We then 
produced a weighted average value across all BMPs using the percent likelihood that local governments would use each BMP type (based largely on cost-
effectiveness but influenced by local gov't input). Our cost per pound removed estimates on new development are higher than those on existing development 
because the latter has higher nutrient input rates, allowing greater pounds removed for a given BMP % efficiency and associated cost.


51 BMP will remove nutrients for many years once they are installed.  However, the number of years is unknown.  This analysis assumes that BMPs remove 


52


Based on input from local governments from the Neuse and Tar-Pamlico River basins who are already subject to nutrient reduction rules as well as input from 
several local governments in the Jordan watershed who will be subject to these rules, this analysis assumes that counties will not need new staff for the buffer 
and new development rules.  
Municialities, Existing Development:
 -Up to 10,000 people, 0.25 person contracted
 -10,000-50,000 people, 1 person hired (Haw arm), 2 people hired (Upper New Hope Arm)
 -50,000+, 2 people hired, Exceptions:  Cary has only 1 b/c no reductions & not much in watershed, Durham said that they need 18 people.  This calculation uses 
engineers' salaries to estimate cost.  Durham has been estimated at the rate of 12 engineers
Counties, existing development:
 -All counties hire one person
Municipalities, Buffers & new development:
 -Municipalities 20,000-50,000 use 0.5 hired person, over 50,000 use 1 hired person


53 One full time engineer will cost $75,000 with salary, vacation, retirement, insurance, etc per reference 20.  Contracted employees are assumed to cost twice that 


54


In order to not require further reductions from lands that had been put into permanent easement, DWQ conducted an analysis of all of the conserved lands in the 
Jordan watershed (Reference 11).  DWQ worked with the NC Heritage Program to identify conserved lands from a variety of GIS layers including Managed Areas 
(MAREA), Lands Managed for Conservation and Open Space (LMCOS), and other data layers appearing in State Property Office (SSO) data that were 
specifically listed as being under permanent easement or established as land trusts.


55


DWQ has determined the number of acres of land controlled by Non-NCDOT State and Federal entities using a variety of GIS layers represents ~2001 
conditions.  The amount of future growth for these entities, which consist largely of universities, can not be predicted.  At least one of the major universities in the 
watershed, UNC, claims that, "Carolina is amidst the largest construction boom the campus has ever witnessed" on their website, 
http://constructionwatch.unc.edu/ (17 October 2006).  Other universities are believed to be growing as well. This analysis assumes that the rate of development 
of universities (acres/year) is proportional to the increase in population of the universities (people/year).  This student increase is unknown, but is assumed to be 
similar to the population growth of the watershed 1.1%8,9.  


56
Existing dev baseline: For BMP input loading rates, we use the weighted average of rates from existing developed lands as calculated by Tt watershed model, 
because we then compare the resulting BMP reductions to annual mass load reduction targets that are taken from the watershed model based on those loading 
rates.  This contrasts with the existing dev transition  period and new dev calculations (see Note 20). 
New development BMP input loading rate is an area-weighted average of all developed land uses of sufficient density to require treatment to meet the watershed 
average new d loading targets after meeting Phase II or WSW regulations. These land uses we identified as muni residential and commercial/industrial.  The 
input rate reflects that prior treatment. For untreated N rates, we used published values developed for the Albemarle-Pamlico region (References 14 and 15), 
supplemented by values estimated by the Tar-Pamlico export method, Piedmont version (Reference 16).  Where these sources overlapped, they were very 
consistent.  For untreated P rates, we used the Tar-Pamlico export method, which was very consistent with References 14 and 15 and a study done in the 
Randleman Lake watershed (Reference 19).  We did not use field-scale loading rates produced by the Jordan watershed model, as they reflect generated loads 
as opposed to loads delivered to surface waters. In all cases, we weighted combined values by acres of each land use type from the watershed model.  
PhII/WSW treatment reflects one BMP, a weighted average efficiency of all BMPs that achieve 85% TSS removal as required by these two regulations.  
We assumed half of all this development would fall in a WSW or Phase II community.


57
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58
Because we determined that meeting the nitrogen reduction requirements necessitated a greater number of BMPs (and greater costs) than that needed to meet 
phosphorus, we used the total number of nitrogen BMPs needed in this calculation.


59


New development Phase II-treated load: For residential, we assigned percent impervious values to Durham land use data to allow us to estimate the fraction of 
new residential development that would exceed 24% impervious, the treatment threshold for Phase II and most WSW classes.  We reduced the resulting fraction 
(23%) of the residential load by one BMP worth of nutrient removal.  We used an average of all BMPs' N and P efficiencies that meet an 85% TSS removal, the 
requirement of Phase II and WSW.  We summed the result with the other, unreduced 77% of residential load for the load to compare against the target load for 
residential.  For commercial/industrial, we used the same process but assumed half of all development would be treated for Phase II or WSW, reducing that half 
by one BMP's treatment efficiency.
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Table B-1:  Existing Development:  Note 1 Data 


 


Bioretention
(acres of 


drainage area)


Wetlands
(acres of 


drainage area)


Wet Ponds
(acres of 


drainage area)


Sand Filters
(acres of 
drainage 


area)


0.60 10.00 0.37 1.25
0.40 70.00 1.25 1.00
0.30 8.00 8.00 1.00
0.50 25.00 15.00 1.00
6.00 5.00 15.00 0.50
1.30 38.00 20.00 1.00
1.20 1.50 20.00 2.50
1.00 131.00 35.00 2.00
1.15 28.00 50.00 1.50
0.77 5.00 70.00
0.25 48.00
0.02 65.00
5.00 200.00
0.02 1.80


0.50
4.50


1.32 40.08 23.46 1.31
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Table B-2:  Existing Development:  Notes 2 & 38 Data 


 
 


Description Percent of 
Land in 


County/City


True Land Value(Note 


2) 


($/acre)


True Land Value, 
Percent-


Weighted(Note 2) 


($/acre)


Acres Residential
(Acres)


Non-
Residential


(Acres)


Notes


Commercial 4% $251,632 $10,254 1,807 1,807
Office 2% $135,232 $2,334 765 765
Industrial 8% $80,802 $6,582 3,612 3,612
Road Right-of-way* 11% $0 $0 4,666 4,666
High Density Residential 1% $393,249 $3,817 430 430
Med Density Residential 4% $165,791 $6,172 1,651 1,651
Low Density Residential 15% $98,217 $14,609 6,595 6,595
Very Low Density Residential 1% $769,373 $7,067 407 407
PUB-US Govt- nearly all Corps land 11% $14,698 $1,657 4,999 Corps land not considered developed.
Duke University 6% $58,315 $3,698 2,812 1,406 1,406 Half residential, half non-residential
NCCU, Durham Tech 0% $41,361 $114 122 122
Other land owned by NC 0% $22,568 $75 148 148
open space - no retrofitting 0% $21,710 $35 71 71
City, county, churches 7% $27,394 $1,862 3,014 3,014
Utilities 1% $25,386 $289 505 505
Agriculture, sometimes w/ res 7% $139,625 $10,254 3,256 1,628 1,628 Half residential, half non-residential
Unknown 0% $0 $0 143 Unknown land is not counted
Residential Open Space 7% $8,837 $630 3,161 3,161
Vacant 14% $60,777 $8,463 6,174 3,087 3,087 Half residential, half non-residential


Average: $77,912 44,338 18,365 20,831


Durham City/County Data
For every 1 ac residential land: 1.13 acres non-residential land is developed.
2005 Census estimated Durham 
County population was:


242,582 people


At 18,365 residential acres,   #people 
/ residential ac was:


13.2 People/Acreresidential


From Ref. 15, Ratio Comm/Ind : Resid'l 0.67
From Ref. 15, No. Local Gov'ts Surveyed 9


Averaged Ratio Acres Comm/Ind : Resid'l 0.72


Durham City and County Land Cost Data
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Table B-3:  Existing Development:  Note 11 Data 


 


16.8% $222,000
0.2% $3,000
9.5% $126,000


68.6% $908,000


1.1% $15,000
3.8% $50,000


$1,324,000 Total


% from 
Jordan 


Calculations


Averages 
from New & 


Existing 
Development 
Calculations


Jordan 
Categories ACC Categories % from ACC 


Calculations


86.8% $43,296 Capital 1. Land Acquisition
2. Clearing, grubbing, etc 78.1%


13.1% $6,534 Planning
1. Project Design
2. Construction Administration
3. Construction Contingency


21.7%


0.1% $25 Regulation 1. Permitting 0.2%
$49,855 Total


Alamance Community College (ACC) Data
(Upcoming Project: One bioretention lagoon with hydraulic dissipaters and drains, re-routing 


two streams, 100-ft buffers, erosion control on a 21-acre site)


Jordan Watershed Data


Project design
Permitting
Land acquisition
Clearing, grubbing, excavation, channel structures, erosion 
control, planting, culverts, fencing
Construction administration
Construction contingency
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Table B-4:  Existing Development:  Note 14 Data 
 
Category COMPLEXNAM Acres
University Land   5,678
 UNC-CH MASON FARM,TOTTEN GRD,FINELY, 998 
 UNC-CH HORACE WOULDIAMS AIRPORT 925 
 UNC-CHAPEL HILL 876 
 UNC-CH F O BLOOD RESEARCH LABS ETC 700 
 A & T FARM AT MCCONNELL RD-FRANKLIN BLVD 568 
 NCSU HOPE VALLEY FOREST 318 
 U N C AT GREENSBORO 211 
 UNC-CH MASON FARM 190 
 A & T STATE UNIVERSITY 180 
 UNC-GEN CTR FOR PUBLIC TV/SEAA CENTER 106 
 NORTH CAROLINA CENTRAL UNIVERSITY 101 
 UNC-CH COMPREHENSIVE LIVING & LEARNING CENTER 79 
 UNCG AND NCA&T/OLD NC SCHOOL FOR THE DEAF PROPERTY 78 
 UNC-GEN CHAPEL HILL TV TRANSMITTER TOWER SITE 67 
 UNC-CH AIRPORT RD PHYSICAL PLANT 61 
 UNC-G/UNC-GEN CANE CRK OBSERVATORY SITE 61 
 UNC-CH ANIMAL CARE FACILITY 56 
 UNC-G PINEY LAKE 39 
 UNC-CH SEISMOLOGICAL STUDIES STATION 29 
 UNC CHAPEL HILL PARK AND RIDE FACILITY 14 
 UNC HOSPITAL WAREHOUSE 8 
 UNC-GENERAL ADMINISTRATION 7 
 UNC-CH UNIVERSITY OF NORTH CAROLINA HOSPITALS 2 
 NCCU OLD CHANCELLOR'S RESIDENCE 2 
 UNC-CH SMITH CEMETERY 0 
   
Other land   2,189
 ENR HAW SLOPES STATE NATURAL AREA 1,216
 Guilford Court House National Monument 215 
 PRK HAW RIVER STATE PARK 209 
 CORR GUILFORD CORRECTIONAL CENTER/CAMP BURTON/4440184 
 CCPS NATIONAL GUARD FIELD EXERCISE SITE 98 
 HAW RIVER STATE PARK 92 
 CR LEIGH FARM 47 
 CUL RES HISTORIC ALAMANCE BATTLEGROUND 38 
 CUL RES CHARLOTTE HAWKINGS BROWN MEMORIAL 36 
 CCPS GREENSBORO NATIONAL GUARD ARMORY 14 
 FIRST FLIGHT VENTURE CENTER 10 
 DMV NEW OFFICE COMPLEX 9 
 FR PITTSBORO HDQRS TOWER SITE 5 
 BURLINGTON NATIONAL GUARD ARMORY 5 
 DMV GREENSBORO DISTRICT OFFICE 5 
 DMV GRAHAM DISTRICT OFFICE 3 
 FR ALAMANCE COUNTY FORESTRY HEADQUARTERS 3 
 CCPS CANE MOUNTAIN MICROWAVE TOWER 1 
   
Grand Total   7,867
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Table B-5:  Existing Development:  Note 36 Data 


Durham City and County D 10


Land Use Description
n of % Impervious De n


Com ercial rcial land use
Offi 83% Average of commercial and industrial
Indu trial l land use
Road Right-of-way* d on BPJ
High ensity Residential <1/4 acre
Med Density Residential 1/4-1/2 acre
Low ity Residential 20% 1/2-2 acre
Very ow Density Residential 8%  >2 acre
PUB  Govt- nearly all Corps 8% Assumed open space land use
Duk iversity titutional land use.  There are many 


 in the watershed, not jus rham.
NCCU, Durham Tech
Other land owned by NC
open space - no retrofitting
City ounty, churches use
Utilit s ed institutional land use
Agri lture, sometimes w/ res ce land use
Unk wn 0% of watershed
Res ential Open Space 8% Assumed open space land use
Vacant ual to the average of all  above.


rerviousness of Watershe


ercent Impervious in Watershed


nt of the acres in the watershed are over 24% ubject to 
Phase II)


ata Percent of Land in 
County/City10 %Impervious17 Descriptio terminatio


m 4% 85% Comme
ce 2%
s 8% 80% Industria


11% 30% Assumed 30% base
 D 1% 50%


30%4%
15% Dens


 L 1%
-US  land 11%
e Un 6% 50% Assumed ins


universities t in Du
0% 0% of watershed
0% 0% of watershed
0% 0% of watershed
7% 50% Assumed institutional land , c


ie 1% 50% Assum
cu 7% 8% Assumed open spa
no 0%
id 7%


14% 40% Assumed eq  uses
100% Average %Imp d


57%


Note 36:  P


Perce  (S
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Table B-6:  Phase II Requirements in the Jordan Watershed 


33 %


(1) (2) (3) (4) (5)
Type of Land 


Cover
Lot area      


(ac)
Right-of-
way area 


(ac)


Communit
y areas 


(ac)


Sum of 
Columns 
(2), (3), 
and (4)


TOTAL 7.0 1.0 1.5
Transportation 0.2


Roof impervious  0.0
Managed pervious 0.3


Wooded pervious  1.0


BMP = Wetland
Area Taken Up by BMP is 0


Average Lot Size
(Acres)


Jordan, 
Fraction


Impervious


Pre-BMP 
TN 


Export 
(lb/ac/yr)


One BMP
TN 


Export 
(lb/ac/yr)


Two 
BMPs


TN 
Export 


(lb/ac/yr)
0.02 0.77 14.3 8.6 5.2
0.03 0.64 11.5 6.9 4.1
0.04 0.57 9.9 5.9 3.6
0.05 0.52 8.8 5.3 3.2
0.10 0.39 6.6 3.8 2.3
0.11 0.37 6.1 3.7 2.2
0.12 0.36 5.9 3.5 2.1
0.18 0.30 5.0 3.0 1.8
0.25 0.27 4.4 2.6 1.6
0.30 0.25 4.1 2.5 1.5
0.37 0.23 3.8 2.3 1.4
0.50 0.21 3.5 2.1 1.2
0.75 0.18 3.1 1.8 1.1
0.88 0.17 2.9 1.8 1.1
1.00 0.16 2.8 1.7 1.0


TN
(lb/acre-year)


TP
(lb/acre-


year)
Area-Weighted 
Average


3.7 1.35


Haw Arm 3.8 1.43
Upper New Hope 2.2 0.82
Lower New Hope 4.4 0.78


BMP, over 
24% imp.


Jordan Requires 3 BMPs, 
over 3.7 with 2 BMPs


Jordan Requires 2 
BMPs, over 3.7 


Jordan 
Requires 
1 BMP, 
over 3.7 
with 0 
BMPs


Maximum Loading 


Assuming These Acreages in the Tar-Pamlico Export Method:
 =%Impervious in Right 


of Way


Phase II 
Requires 1 with 1 BMP
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ppendix C: Definition of Terms A
Unless defined differently in the text, terms and acronyms used in this document have the following 
meanings. 


ACSP Agriculture Cost Share Program
BAR Barren Land
BMP Best Management Practice 
CES Cooperative Extension Service
Cit City
Commission EMC
CWRA Clean Water Responsibility And Environmentally Sound Policy Act, S.L. 1997-458
DA Department of Agriculture
DENR Department of Environment and Natural Resources
Department DENR
Division DWQ
DOT Department of Transportation
DWQ Division of Water Quality
EEP Ecosystem Enhancement Program
EMC Environmental Management Commission
FLUX A loading model used for Jordan Lake in conjunction with the lake response model
FOR Forest
GIS Geographical Information System
GPD Gallons per day
GWLF Generalized Watershed Loading Function - The watershed model used for Jordan 


Lake in conjunction with the FLUX and lake response model
LAC Local Advisory Committee
LG Local Government
LNH Lower New Hope
mg/L Milligrams per liter
MGD Million Gallons per Day
NCACSP North Carolina Agricultural Cost Share Program
NCCES North Carolina Cooperative Extension Service
NCDA North Carolina Department of Agriculture
NCDENR North Carolina Department of Environment and Natural Resources
NCDOT North Carolina Department of Transportation
NCDWQ North Carolina Division of Water Quality
NCEEP North Carolina Ecosystem Enhancement Program
NCSWCD North Carolina Soil and Water Conservation District
NLEW Nitrogen Loss Evaluation Worksheet


(permit type for point source discharge)
NPDES National Pollutant Discharge Elimination System -
NPS Nonpoint Source
NSW Nutrient Sensitive Water
O&M Operation and Maintenance
OFF Offices
OWASA Orange (County) Water and Sewer Authority
PAS Pasture
PLAT Phosphorus Los Assessment Tool
RHH Residential, High Density
RLL Residential, Low Density
RMH Residential, Medium High Density
RML Residential, Medium Low Density
RoW Right of Way
ROW Row Crops
RVH Residential, Very High Density
RVL Residential, Very Low Density
SWCD Soil and Water Conservation District
TMDL Total Maximum Daily Load
TN Total Nitrogen
TP Total Phosphorous
UGR Urban Greenways
UNH Upper New Hope
WAT Water
WET Wetlands
WOC Watershed Oversight Committee
WWTP Wastewater Treatment Plant
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Proposed Water Supply Nutrient Strategy


for Jordan Reservoir


Public Hearings


July 12, 2007 - Carrboro


July 17, 2007 – Elon







Outline of Talk


• Need for Rules


• Fairness to Haw Local Governments


• Rules, Options, Costs


• Responsiveness to Comments







Why Is the Environmental Management 


Commission Proposing these Rules?


• Entire Jordan Reservoir not meeting water 
quality standards – excessive nutrients


• EMC required to act -


– 143B-282 – Protect water quality, make rules


– Federal Clean Water Act
• Requires states address impaired waters


– Clean Water Responsibility Act of 1997
• Set goals for Nutrient Sensitive Waters


• Requires discharge concentration limits


• “Fair, reasonable, and proportionate”







Nutrient Conditions


Oligotrophic vs. Eutrophic


Phelps Lake in July 2005 Haw River Arm in August 2005







Public Comments


• Why are Triad local governments being 
burdened over a problem they don’t 
contribute to?


• Aren’t the requirements on local 
governments disproportionate to their 
contributions to the problem?


• Under adaptive management, why not let 
Phase II play out, see if that restores the 
lake?







Jordan Reservoir Watershed
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Proposed Jordan Nutrient Rules


15A NCAC 2B


• .0262  Goals


• .0263  Nutrient Management 


• .0264  Agriculture


• .0265  Stormwater - New Development


• .0266  Stormwater - Existing Development 


• .0267, .0268, .0272  Riparian Buffer Protection


• .0269  Trading


• .0270  Wastewater Discharges


• .0271  Stormwater - State and Federal Entities







Discharger Allocations


• Equivalent Concentrations


– Haw majors (9): 5.29 mg/L N 0.66 mg/L P


– UNH majors (4): 3.04 mg/L N 0.23 mg/L P


– LNH major (1):  5.35 mg/L N   0.37 mg/L P


– All < 0.1 MGD (31): 12.0 mg/L N     2.0 mg/L P


For comparison:


– CWRA – by 2003:  5.5 mg/L N   2.0 mg/L P







Point Source Nutrient Loads and Allocations
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What Can We Do on Existing 


Development Besides Retrofits?


• Stormwater


– Source control – fertilizer, pet waste


– Street sweeping


– Stormwater capture & reuse


– Improve existing ponds


– Buffer, stream restoration


– Require treatment redevelopment


– Require over-treatment new development


– Remove existing impervious cover


• Wastewater


– Over-treat, regionalize


– Connect onsite ww where appropriate







Will the rules cost Haw local governments 


$900 million in the next 5 yrs?


• Absolutely not.  Original estimates: 


– Existing Dev. - $530m, worst-case retrofits, entire Jordan 


watershed, decades, Haw < ¼ cost New Hope


– Wastewater - $250 million to Jordan watershed


– New Dev/Buffers - $375,000/yr to Jordan watershed


• Revised estimate, Existing Development:


– Worst case clearly avoidable


– Speculative beyond first several years


– Range of options


– Low end – a staff position







Have the Hearing Officers Listened?


• Posted all public comments


• Reviewed all comments closely, detailed replies


• Added flexibility to Existing Development rule –


– Monitoring option


– Additional alternative practices


– More specific review criteria


• Shifted some buffer responsibilities to State


• Added private trading options throughout rules


• Propose EMC funding resolution to General Assembly


• More information:


http://h2o.enr.state.nc.us/nps/JordanNutrientStrategy.htm







What Input Has Burlington Had and 


Where Is the Rulemaking Process?


‘03-’04 1½ yrs 22 stakeholder meetings - Set goals, rule concepts


2005 May-Jun Public meetings & comment period on conceptual 


strategy


2006 27 stakeholder technical meetings – Revised rules


2007 Jun-Sep Public hearings, formal comment period


Sep-Apr Hearing Officers deliberate over comments


2008 May 8th Request EMC adopt rules


Jun-Nov RRC


2009 January


Summer


General Assembly review


Rules effective







• Local Governments:


– Buffers – 1 yr


– New Development Stormwater – 3 yrs


– Existing Development – begin 5th yr, propose 
compliance date


– Wastewater Nitrogen – 5th yr


– Wastewater Phosphorus – 1st yr


• Agriculture – full reductions 6-9 yrs


• Nutrient Management – 3 yrs


Rules Compliance Timeframes
(years after effective date)











Benefits of Jordan Reservoir


• Recreation  1.1 – 1.5 million visitors / yr.


• Drinking Water – 460,000 people, 6 communities


• Habitat – aquatic and water-dependent


• Boon to local economy and property values
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Sources of Nitrogen to Jordan Reservoir
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Sources of Phosphorus to Jordan Reservoir 
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New Development Rate Targets


Sub-


w’shed


Nutrient New Dev Rate


(lb/ac-yr)


Offsite Rate 


Thresholds 


(all sub-


watersheds)
UNH N 2.2


P 0.82


LNH N 4.4 Residential


4.0 lb N/ac-yrP 0.78


Haw N 3.8 Comm/Indust


8.0 lb N/ac-yrP 1.43





