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THIS CONSERVATION EASEMENT DEED, pursuant to the provisions of N.C.
General Statutes Chapter 121, Article 4 and made this é&ljg_day of ﬁpd A ,
2010, by The Town of Cary, (“Grantor”), whose mailing address 316 N. Academy St., Cary,
NC 27513, and the State of North Carolina, (“Grantee”), whose mailing address is State of
North Carolina, Department of Administration, State Property Office, 1321 Mail Service Center,
Raleigh, NC 27699-1321. The designations Grantor and Grantee as used herein shall include
said parties, their heirs, successors, and assigns, and shall include singular, plural, masculine,
feminine, or neuter as required by context.

WITNESSETH:

WHEREAS, pursuant to the provisions of N.C. Gen. Stat. § 143-214.8 et seq., the State
of North Carolina has established the Ecosystem Enhancement Program (formerly known as the
Wetlands Restoration Program) within the Department of Environment and Natural Resources
for the purposes of acquiring, maintaining, restoring, enhancing, creating and preserving wetland
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and riparian resources that contribute to the protection and improvement of water quality, flood
prevention, fisheries, aquatic habitat, wildlife habitat, and recreational opportunities; and

WHEREAS, The State of North Carolina is qualified to be the Grantee of a Conservation
Easement pursuant to N.C. Gen. Stat. § 121-35; and

WHEREAS, the Ecosystem Enhancement Program in the Department of Environment
and Natural Resources has approved acceptance of this instrument; and

WHEREAS, the Department of Environment and Natural Resources, the North Carolina
Department of Transportation and the United States Army Corps of Engineers, Wilmington
District, entered into a Memorandum of Agreement, (MOA), duly executed by all parties in
Greensboro, NC, on July 22, 2003. This MOA recognizes that the Ecosystem Enhancement
Program is to provide for compensatory mitigation by effective protection of the land, water and
natural resources of the State by restoring, enhancing and preserving ecosystem functions; and

WHEREAS, the acceptance of this instrument for and on behalf of the State of North
Carolina was granted to the Department of Administration by resolution as approved by the
Governor and Council of State adopted at a meeting held in the City of Raleigh, North Carolina,
on the 8" day of February 2000; and

WHEREAS, Grantor owns in fee simple certain real property situated, lying, and being
in the Town of Cary, Wake County, North Carolina (the "Property"), and being more
particularly described as follows: Being all of Tract 1 of Plat entitled “Recombination Survey &
Buffer Relocation, Property of Ruth H. Lewis, CK Cary Commons” recorded in Map Book 2007,
Pages 353 and 354 of the Wake County Registry. A copy of the plat is attached hereto as Exhibit
A and incorporated herein by reference; and

WHEREAS, Grantor is willing to grant a Conservation Easement over the Property,
thereby restricting and limiting the use of the included areas of the Property to the terms and
conditions and purposes hereinafter set forth, and Grantee is willing to accept such Conservation
Easement. This Conservation Easement shall be for the protection and benefit of the waters of
the Neuse River, and its tributaries; and

WHEREAS, the Ecosystem Enhancement Program intends to construct, at its own
expense, a stormwater retention wetland on the Property, as more particularly described below
and in Exhibit B, attached hereto and incorporated herein by reference, which will reduce
nitrogen and phosphorus discharge into surface waters within the watershed; and

WHEREAS, Grantor agrees to matntain, at its own expense, for a period of thirty years,
the stormwater retention wetland, as described in the Memorandum of Agreement, NC Ecosystem
Enhancement Program and Town of Cary, DENR Contract D06126, attached hereto as Exhibit C
and incorporated herein by reference.

NOW, THEREFORE, in consideration of the mutual covenants, terms, conditions, and
restrictions hereinafter set forth, Grantor unconditionally and irrevocably hereby grants and
conveys unto Grantee, its successors and assigns, for a period of 35 years a Conservation
Fasement of the nature and character and to the extent hereinafter set forth, for the benefit of
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water quality and for the people of North Carolina, in respect to the Easement Area described as
follows:

Being all of Tract 1 of plat entitled “Recombination Survey & Buffer Relocation,
Property of Ruth H. Lewis, CK Cary Commons,” containing 2.378 acres, more or
less, and recorded in Map Book 2007 Pages 353 and 354 of the Wake County
Registry.

This conveyance is made subject to all easements and {eases of record or leases in effect
by prescriptive rights as of the date hereof, specifically including the existing utility easements as
shown in above referenced Exhibit A.

I. DURATION OF EASEMENT

This Conservation Easement shall be for a period of 35 years commencing from the date
of execution of this document, and it shall run with, and be a continuing restriction upon the
Property, and it shall be enforceable by the Grantee against the Grantor and against Grantor’s
heirs, successors and assigns, personal representatives, agents, lessees, and licensees during that
time period.

The purposes of this Conservation Easement are to maintain, restore, enhance, create and
preserve wetland and/or riparian resources in the Easement Area that contribute to the protection
and improvement of water quality, and to maintain the Easement Area in its condition, consistent
with these purposes; and to prevent any use of the Easement Area that will significantly impair
or interfere with these purposes. To achieve these purposes, the following conditions and
restrictions are set forth:

II. GRANTOR RESERVED USES AND RESTRICTED ACTIVITIES

The Easement Area shall be restricted from any development or usage that would impair or
interfere with the purposes of this Conservation Easement. Unless expressly reserved as a
compatible use herein, any activity in, or use of, the Easement Area by the Grantor, Grantee, or
Ecosystem Enhancement Program is prohibited as inconsistent with the purposes of this
Conservation Easement. The Grantor expressly agrees to maintain and repair the stormwater
retention wetland as described in Exhibit C for a period of 30 years after the completion of
construction and approval and acceptance of the stormwater retention wetland by the Grantee.
The Grantor also agrees to provide for the general maintenance and upkeep of the Easement
Area. Without limiting the generality of the foregoing, the following specific uses are prohibited,
restricted, or reserved as indicated:

A. Motorized Vehicles. Usage of motorized vehicles in the Easement Area is prohibited,
except as they are used for the construction, management, maintenance, or stewardship of
the stormwater retention wetland or the Property; the construction, management,
maintenance or stewardship of the Town of Cary Greenway trail described more
particularly in section II(I); or the construction, management, or maintenance of allowed
utilities.

B. Educational Uses. The Grantor reserves the right to engage in and permit others to
engage in educational uses in the Easement Area not inconsistent with this Conservation
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Easement, and the right of access to the Easement Area for such purposes including
organized educational activities such as site visits and observations. Educational uses of
the Property shall not alter vegetation, hydrology or topography of the site.

Vegetative Cutting. Except as related to the removal of non-native plants, diseased or
damaged trees, and vegetation that obstructs, or destabilizes the Easement Area, all
cutting, removal, mowing, harming, or destruction of any trees and vegetation is
prohibited, except as necessary to provide for the expressly allowed uses in the Easement
Area. All vegetative cutting shall be done in a manner that maintains the integrity of the
Easement Area.

. Embankments/Berms: Grass on the banks of the stormwater retention wetland may be

mowed at the discretion of the Grantor, but it is not a requirement. All woody vegetation
should be cut and carefully removed from embankments and new earthen dam (see
Exhibit C).

. Shallow Water Areas: Other than invasive exotic plant management, no cutting of

vegetation shall be allowed in the shallow water areas. Shallow water areas are defined
as those areas inside the pond, below the sloped banks. These areas are also identified on
the plan sheet below elevation “445 msl”. These areas are also referred to as the riparian
exclusion zone, since invasive exotic plants are to be excluded from this zone.

Industrial, Residential and Commercial Uses. All are prohibited in the Easement
Area.

Agricultural Use. All agricultural uses within the Easement Area including any use for
cropland, waste lagoons, or pastureland are prohibited.

. New Construction. There shall be no building, facility, mobile home, antenna, utility

pole, tower, or other structure constructed or placed in the Easement Area.

Roads and Trails; Signs. The Grantor reserves the right to construct, maintain and
operate a 10° wide paved or unpaved greenway trail within the Easement Area. When
required by the terrain, the trail construction may include boardwalks, bridges, ramps,
handrails, and/or steps. The Grantor also reserves the right to open the trail to public
access in accordance with Town of Cary Greenway rules and regulations. The
construction plans for the greenway trail through the Easement Area shall be reviewed by
the Ecosystem Enhancement Program prior to final greenway plan design. Except as
permitted for the greenway trail, there shall be no construction of roads, trails, walkways,
or paving in the Easement Arca. No signs shall be permitted in the Easement Area
except interpretive signs describing restoration activities and the conservation values of
the Easement Area; trail/feature/education signs along the greenway trail; signs
identifying the owner of the Property and the holder of the Conservation Easement; signs
giving directions; or signs prescribing rules and regulations for the use of the Easement
Area.

Dumping or Storing. Dumping or storage of soil, trash, ashes, garbage, waste,
abandoned vehicles, appliances or machinery, or other material in the Easement Area is
prohibited.
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K. Grading, Mineral Use, Excavation, Dredging. There shall be no grading, filling,
excavation, dredging, mining, or drilling; no removal of topsoil, sand, gravel, rock, peat,
minerals, or other materials, unless specifically required to provide for the expressly
allowed uses in the Easement Area..

L. Water Quality and Drainage Patterns. There shall be no diking, draining, dredging,
channeling, filling, leveling, pumping, impounding or diverting, causing, allowing or
permitting the diversion of surface or underground water. No altering or tampering with
water control structures or devices, or disruption or alteration of the restored, enhanced,
or created drainage patterns is allowed. All removal of wetlands, polluting or discharging
into waters, springs, seeps, or wetlands, or use of pesticide or biocides is prohibited.

M. Utilities. Through, over, under and across the Easement Area, the following utility uses
are allowed within the existing utility easements, and conditioned as follows:

)

2)

3)

4)

S)

6)

Grantor reserves the current sewer easements within Easement Area as shown on plat
entitled “Recombination Survey & Buffer Relocation, Property of Ruth H. Lewis, CK
Cary Commons” recorded in Map Book 2007, Pages 353 and 354 of the Wake
County Registry, for its use in maintaining and repairing the City’s existing sewer
line.

Previously recorded utility easements on the Property for a 30 foot CP&L easement
(Deed Book 4157, Page 869 of the Wake County Registry and a variable width storm
drainage easement {(Deed Book 4299, Page 610 of the Wake County Registry) as
shown on above referenced plat shall be maintained within said easement areas.

All disturbed facilitics, features and vegetation will be restored to their original
condition to the greatest extent reasonably practicable. Due to the environmental
sensitivity of the Easement Area, any disturbed and removed vegetation in access
areas, staging areas, constructed areas, excluding the existing utility easements
described in paragraphs 1 and 2 above, will be replaced with herbaceous species such
that the Property achieves a rapid recovery from the disturbance. The existing utility
easements shall be planted with suitable grass vegetation which shall be restored
when disturbed.

Erosion control devices must be utilized in conjunction with construction and

maintenance work to contain all disturbed materials and conform to State
requirements.

Reasonable signage may be erected to identify the owner of the utility lines and to
provide safety information.

No new utilities are permitted outside the existing utility easements.
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N. Subdivision and Conveyance. Grantor voluntarily agrees that no subdivision,
partitioning, or dividing of the underlying fee that is subject to this Easement is allowed.
Unless agreed to by the Grantee in writing, any future conveyance of the underlying fee
for the Easement Area and the rights as conveyed herein shall be as a single block of
property. Any future transfer of the fee simple shall be subject to this Conservation
Easement. Any transfer of the fee is subject to the Grantee’s right of unlimited and
repeated ingress and egress over and across the Property to the Easement Area for the
purposes set forth herein.

O. Development Rights. The Grantor hereby agrees that all development rights that are
now or hereafter inherent in the Easement Area may not be used on or transmitted to any
other party for the duration of this Conservation Easement.

P. Permissions. The Grantor may request permission to vary from the above restrictions for
good cause shown, provided that any such request is consistent with the purposes of this
Conservation Easement. The Grantor shall not vary from the above restrictions without
first obtaining written approval from the N.C. Ecosystem Enhancement Program, whose
mailing address is 1652 Mail Services Center, Raleigh, NC 27699-1652.

III. GRANTEE RESERVED USES

A. Ingress, Egress, and Inspection. The Grantor conveys to the Grantee, its employees
and agents, successors and assigns, including the Ecosystem Enhancement Program, for a period
of 35 years, the right of unlimited and repeated ingress and egress to the Easement Area over the
Property at reasonable times to undertake any activities to construct, restore, manage, maintain,
enhance, and monitor the stormwater retention wetland and riparian resources of the Easement
Area, in accordance with restoration activities or a long-term management plan, Unless
otherwise specifically set forth in this Conservation Easement, the rights granted herein do not
include or establish for the public any access rights.

B. Restoration Activities, These activities include planting of trees, shrubs and herbaceous
vegetation, installation of monitoring wells, utilization of heavy equipment to grade, fill, and
prepare the soil, modification of the hydrology of the site, and installation of natural and
manmade materials as needed to direct in-stream, above ground, and subterraneous water flow.

C. Construction of stormwater retention wetland. Grantee, through the Ecosystem
Enhancement Program is hereby authorized to construct the stormwater retention wetland as
described in Exhibit B.

IV. ENFORCEMENT AND REMEDIES

A. Enforcement. To accomplish the purposes of this Conservation Easement,
Grantee is allowed to prevent any activity within the Easement Area that is inconsistent
with the purposes of this Easement and to require the restoration of such areas or features
of the Easement Area that may have been damaged by such activity or use. Upon any
breach of the terms of this Conservation Easement by Grantor, their successors or

6
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assigns, which comes to the attention of the Grantee, the Grantee shall, except as
provided below, notify the Grantor, their successors or assigns in writing of such breach.
The Grantor shall have ninety (90) days after receipt of such notice to correct the
conditions constituting such breach. If the breach remains uncured after ninety (90) days,
the Grantee may enforce this Conservation Easement by appropriate legal proceedings
including damages, injunctive and other relief. The Grantee shall also have the power and
authority, consistent with its statutory authority: (a) to prevent any impairment of the
Easement Area by acts which may be unlawful or in violation of this Conservation
Easement; (b) to otherwise preserve or protect its interest in the Property; or (c) to seek
damages from any appropriate person or entity. Notwithstanding the foregoing, the
Grantee reserves the immediate right, without notice, to obtain a temporary restraining
order, injunctive or other appropriate relief if the breach of the term of this Conservation
Easement is or would irreversibly or otherwise materially impair the benefits to be
derived from this Conservation Easement. The Grantor and Grantee acknowledge that
under such circumstances damage to the Grantee would be irreparable and remedies at
law will be inadequate. The rights and remedies of the Grantee provided hereunder shall
be in addition to, and not in lieu of, all other rights and remedies available to Grantee in
connection with this Conservation Easement.

Inspection. The Grantee, its employees and agents, successors and assigns, have the
right, with reasonable notice, to enter the Easement Area over the Property at reasonable
times for the purpose of inspection to determine whether the Grantor, their successors or
assigns are complying with the terms, conditions and restrictions of this Conservation
Easement.

Costs of Enforcement. Beyond regular and typical monitoring, any costs incurred by
Grantee in enforcing the terms of this Conservation Easement against Grantor, their
successors or assigns, including, without limitation, any costs of restoration necessitated
by Grantor’s acts or omissions in violation of the terms of this Conservation Easement,
shall be borne by Grantor to the extent permitted by law.

. Liability of Grantee. As between Grantor and Grantee, Grantee shall be liable for any

and all claims of personal injury or damage to property, accruing or resulting to any
employee, contractor or agent of the Grantee arising out of work related to access,
construction, maintenance and/or monitoring of a stream and/or wetland restoration
project on Grantor’s premises, provided the claims of personal injury or damage to
property are the result of negligence or intentional, tortious acts of the Grantee’s
employees, contractors, or agents. Additionaily, to the extent permitted by law, Grantee
shali be liable for any and all claims of personal injury or damage to property, both real
and personal, accruing to or resulting to the Grantor or any employee, contractor or agent
of the Grantor, arising out of work related to access, construction, maintenance and/or
monitoring of a stream and/or wetland project on Grantor’s premises, provided the claims
of personal injury or damage to property are solely the result of negligence or intentional,
tortious acts of the Grantee’s employees, contractors, or agents. Further, Grantee shall
require each of its contractors to maintain such policies of insurance, including
commercial liability insurance, as are required by the North Carolina Office of State
Construction. With respect to any third party claims arising out of work related to the
access, construction, maintenance and/or monitoring of a stream and/or wetland
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Testoration project on Grantor’s premises, Grantee shall be liable to the extent provided
by the North Carolina Tort Claims Act.

No Waiver, Enforcement of this Easement shall be at the discretion of the Grantee and
any forbearance, delay or omission by Grantee to exercise its rights hereunder in the
event of any breach of any term set forth herein shall not be construed to be a waiver by
Grantee.

V. MISCELLANEOUS

Entire Agreement. This instrument sets forth the entire agreement of the parties with
respect to the Conservation Easement and supersedes all prior discussions, negotiations,
understandings or agreements relating to the Conservation Easement. If any provision is
found to be invalid, the remainder of the provisions of the Conservation Easement, and
the application of such provision to persons or circumstances other than those as to which
it is found to be invalid, shall not be affected thereby.

Notices. Any notices shall be sent by registered or certified mail, return receipt
requested to the parties at their addresses shown above or to other address(es) as either
party establishes in writing upon notification to the other.

Transfer. Grantor shall notify Grantee in writing of the name and address of any party
to whom the Property or any part thercof is to be transferred at or prior to the time said
transfer is made. Grantor further agrees to make any subsequent lease, deed, or other
legal instrument by which any interest in the Property is conveyed subject to the
Conservation Easement herein created.

Merger. The Grantor and Grantee agree that the terms of this Conservation Easement
shall survive any merger of the fee and easement interests in the Property or any portion
thereof.

Amendments. This Conservation Easement may be amended, but only in writing
signed by all parties hereto, and provided such amendment does not affect the
qualification of this Conservation Easement or the status of the Grantee under any
applicable laws, and is consistent with the purposes of the Conservation Easement.
Notwithstanding the foregoing, pursuant to Section II(P) above, Grantor may request, and
the Ecosystem Enhancement Program may grant, permission to vary from the restrictions
contained in Section II for good cause shown.

The parties recognize and agree that the benefits of this Conservation Easement are in

gross and assignable provided, however, that the Grantee hereby covenants and agrees, that in
the event it transfers or assigns this Conservation Easement, the organization receiving the
interest will be a qualified holder under N.C. Gen. Stat. § 121-34 et seq. and § 170(h) of the
Internal Revenue Code, and the Grantee further covenants and agrees that the terms of the
transfer or assignment will be such that the transferee or assignee will be required to continue in
perpetuity the conservation purposes described in this document.

VI. QUIET ENJOYMENT/GRANTOR’S RIGHTS

8
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Grantor reserves all remaining rights accruing from ownership of the Property, including
the right to engage in or permit or invite others to engage in only those uses of the Easement
Area that are expressly reserved herein, not prohibited or restricted herein, and are not
inconsistent with the purposes of this Conservation Easement. Without limiting the generality of
the foregoing, the Grantor expressiy reserves to the Grantor, and the Grantor's invitees and
licensees, the right of access to the Easement Area, and the right of quiet enjoyment of the
Easement Area. Unless otherwise specified herein, nothing in this Conservation Easement shall
require the Grantor to take any action to restore the condition of the Easement Area after any Act
of God.

TO HAVE AND TO HOLD the said rights and easements perpetually unto the State of
North Carolina for the aforesaid purposes.

AND Grantor covenants that Grantor is seized of said premises in fee and has the right to
convey the permanent Conservation Easement herein granted; that the same are free from
encumbrances except easements and leases of record or in effect by prescriptive rights as of the
date hereof, and that Grantor will warrant and defend title to the same against the claims of all
persons whomsoever.

IN TESTIMONY WHEREOF, the Grantor has hereunto set his hand and seal, the day and year
first above written.

Grantor - Town of Cary

Mayor

(Print name) Hnrn fd  (Weinbeee b Tr.

( Corporate SEAL)

Attested by: /W& QM

Print Name: #apen (- C/M
Title: ‘Dblﬂu-‘\'{ Town C)fe,rL
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sTATE OF N0t Courd Lipoo
counTty OF Wl

I, Man,} I, Cea ,f -gu3 , @ Notary Public in and for the County and State

aforesaid, do hereby certify that J;amgL&m#, personally appeared before me this day

and acknowledged that he/she is Tmué?erk of the Town of Cary, and as the act of the

Kik

Town of Cary, the foregoing instrument was signed in its name by its Mayor, sealed with

its official seal and attested by himself/herself as its City Clerk.

Witness my hand and notarial seal this c)&"f’: day of A ]pr‘, ] , 2010.
(Notary Seal) W{/M% \4/ ‘ﬁ{(ﬂj(h
ey / /

Signature of Notary

MQ ny ] ,Eé@f—_{i,l{ , NotaryPublic

Printed or typed name

My commission expires: I&'}OLI/&OI 4.

10
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Exhibits

(to be inserted)

Exhibit A copy of Plat Book 2007 Pages 353 and 354 showing perimeter of CE area and
existing utilities

Exhibit B copy of Wetland Map provided by NCSU
Exhibit C copy of MOU between EEP and Cary

Exhibit D NCSU maintenance plan

11
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' Memorandum of Agreement

NC Ecosystem Enhancement Program
and :
Town of Cary

A. Introduction

The mission of the NCDENR Ecosystem Enhancement Program (EEP) is to restore,
enhance, and preserve wetlands, streams, and riparian buffer areas, and to reduce the
discharge of nutrients into surface waters throughout North Carolina's 17 major river
basins with the overall goals of improving water quality, in-stream and riparian habitat,
EEP is interested in restoring and protecting the watershed functions of the Neuse River
Drainage area, which includes the Town of Cary (TQC). The construction of stormwater
treatment systems, commonly referred to as Stormwater Best Management Practices
{Stormwater BMPs) is an accepted method of improving water quality by reducing
nutrient discharges into surface waters of the State. This Memorandum of Agreement
(MOA) between EEP and TOC for a Stormwater BMP to be located on two parcels to be

purchased by TOC.

B. Background

The purpose of this MOA is to define and set forth the responsibilities of TOC and EEP
for the property acquisition, design, construction and maintenance of a Stormwater BMP.
The entire costs associated with the design and construction of the Stormwater BMP will
be funded by EEP through other contracts. The TOC will fund acquisition of the land
for a 30-year conservation easement. Maintenance of the Stormwater BMP to ensure
proper function will be the responsibility of TOC and no monies will be paid to TOC.
The Stormwater BMP will be constructed on two parcels of land located near the
intersection of Walnut Road and Maynard Road in Cary, Wake County, North Carolina.
The project site is identified as PIN # 077313047725 (currently owned by CK Cary
Commons LLC) and PIN # 077313049865 (currently owned by Ruth H. Lewis) in the
Wake County Register of Deeds.

The Project is intended to enhance water quality within the Neuse River Drainage Area
(Cataloging Unit # 03020201, Hydrologic Unit 03020201110010) through the reduction
of nitrogen and phosphorous discharges into surface waters within the watershed. This
reduction is to be accomplished through the use of a Stormwater Wetland BMP as
outlined in the BARNES AND NOBLE PROJECT STATEMENT, a copy of which is
attached hereto as ATTACHMENT 1. Itis anticipated that the Stormwater Wet Pond
BMP will reduce Total Nitrogen discharges from the 31 acre sub-watershed by
approximately 25%, or 282 pounds per year, and Total Phosphorous discharges by
approximately 40%, or 22 pounds per year.

Page | of 6
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Buad (
C. Scope of Work
Tasks and Responsibilities for TOWN OF CARY

The Project is currently located entirely on two private parcels owned by CK Cary
Commons LLC (PIN # 077313047725) and Ruth H. Lewis (PIN # 077313049865). The
TOC shail acquire the conservation easement of 30 years by July 185, 2006. OCQ YN,

The primary responsibilities of TOC during and after construction of the Project will be:

1. To provide a designated contact person from TOC to coordinate and review all
aspects of the Project with EEP and its contractors or consultants. TOC will respond
in writing to any Project approval request within thirty (30) days from the date of
request. If TOC fails to respond within thirty (30) days of the request, the request
will be deemned approved by the TOC.

2. Both entities also agree to work cooperatively to develop a remedial action plan
(RAP) that is agreeable to both entities in the event that post-construction remedial
activities are necessary. Details related to the implementation of the RAP will be
jointly discussed by both entities as necessary.

3. To provide and ensure that EEP, its contractors and its consultants will be allowed
reasonable access to the Stormwater BMP Project work site during normal working

hours.

4. To provide for public safety and work place security by keeping work areas closed to
the public as necessary throughout the constructions phases of the Project.
Contractors will follow standard OSHA guidelines and will post the construction site.

5. TOC will designate a contact person and/or Public Information Officer that will
notify or consult with EEP prior to issuing news releases relating to the Project.

6. To meet with EEP and/or its contractors and consultants at Ieast every two months to
review and assess the Project’s plans and progress.

7. TOC will submit a Stormwater BMP maintenance and inspection report to EEP every
one (1) year for a period of thirty (30) years at no cost to EEP.

8. TOC will maintain the Stormwater BMP to ensure functionality for a peried of 30-
years at no cost to EEP.

Page 2 of 6
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Ceniont &

Tasks and Responsibilities for Ecosystem Enhancement Program

The primary responsibilities of EEP during and after this project will be:
1. To design and construct the stormwater BMP at no cost to TOC.

2. Both entities also agree to work cooperatively to develop a remedial action plan
(RAP) that is agreeable to both entities in the event that post-construction remedial
activities are necessary. Details related to the implementation of the RAP will be
jointly discussed by both entities as necessary.

3. To coasult with TOC’s designated contact person and/or Public Information Officer
and staff prior to issuing news releases relating to the Project.

4, To meet with TOC staff to review and assess the project’s progress, as specified
in Section 3, item No. 5 of this MOA. A minimum of four (4) meetings will be held
with TOC to discuss the Project and receive input. These meetings will be held after
preparation of the Draft Design Plan (30% complete design), after preparation of the
Final Design Plan, prior to the Pre-Construction Meeting and prior to the Post-
Construction Meeting.

5. To obtain any state, federal or local permits necessary for construction of the Project.

D. Timeline and Duration of this Agreement

The Project shall commence on the date a Memorandum of Agreement (MOA) is signed
by all parties. The site maintenance phase of the Project will commence upon completion
of the Stormwater BMP construction. TOC agrees to maintain the constructed
Stormwater BMP site for 2 30-year period and submit site maintenance and inspection
reports to EEP every one (1) year for a period of thirty (30) years following completion

- of the construction phase of the project,

E. Limitations

1. This MOA will not transfer the ownership of the land or the management and
maintenance responsibilities for the Project from TOC to EEP. All provisions of this
MOA will be consistent with such understanding.

2. If either party fails to perform or comply with any condition of this MOA, and should
such failure continue more than 30-days after written notice from the other party, and if
the non-compliant party should not within 30-days commence to cure the failure with due
diligence, the aggrieved party may terminate this MOA on written notice to the non-
compliant party, termination to be effective not less than 15 days from the date of the
written termination notice.

Page 3 of 6
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3. The failure of either party to insist on strict performance of any condition of this MOA
shall not be construed as a waiver of the right to insist on the performance of that
condition in any other instance.

4. This MOA may be modified or terminated by mutual agreement of the parties as long
as such modification or termination is made in writing and signed by authorized officers -
or agents for each of the parties.

Page 4 of 6
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IN TESTIMONY WHEREOF, the Town has caused this instrument to be exécuted in its name
by its Manager and attested by its Clerk, and its Seal affixed thereto by authority duly
given. '

_ William B, Coleman, Jr.
V0 Qnbehalfeftlre  Town Manager

W) ( Sean

. i)«f:d“}\-, Touim CJ—@.

(SEAL)

STATE OF NORTH CAROLINA

TOWN OF CARY Dty oo Clec i
I, @0?‘1”& & I ’EDM.SJ , @ Notary Publje”in and for the County

and State aforesaid, do hereby cenify that Kagen Q-G personally came

before me this day and acknowledged that’he is (FFEE¥, dnd that by authority duly

given and as an act of _Jowp oF Caces , the foregoing instrument was signed by

Willio.m 8. Gleypan, its _Towa (1) Yor , attested by himael as e Ton Clart.

and sealed with the common seal of said County. hecsele : /
IN WITHNESS WHEREOF, I have hereunto set my hand and Notarial Seal thi

the _ |J+h  dayof Mas, 200 .

| @M (st T,

4

Notary Public
My comumission expires: & /U ¢ /.Mm

% DONNA CARPENELLI TORRIS! ¢
3 Notary Public, North Caralina |
Waks County ;

N:y COEZEEIOE Eﬁ gea

Provision for the payment of the monies to fall
due under this agreement has been made by
appropriation dufy made or by bonds or notes
duly authorized, as required by the
“Municipal Fiscal Control Act.”
\
Date Nepun™Finance Officer

Page 5 of 6
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IN TESTIMONY WHEREQF, the State has caused this instrument to be executed in its
name by its d attested by itsWNeedae of |, and
its Seal affixed thereto by authority duly givent ' op erad’ ong

f%gﬁ%aéjéawuka

Print Name & Title: Suszuu. K\.E el
North Carolina Department of Environment end
Natural Resources ; &

STATE OF NORTH CAROLINA
COUNTY
| A g&ggta NL. H-_gsipg , 2 Notary Public in and for the County
and State aforesaid, do eteby certify that Suw.2zanne. Klier e K personally came
before me this day and acknowledged thatshe is Ty’ S ONS

and that by authority duly given and as an act of N& DEMA EEP.' , the foregoing

instrument was signed bySuzaane F\imeX, its_1.0. 0.

IN HNESS WHEREOPF, | have hereunto set my hand and Notarial Seal this
the 2% day of N\Q} ,2000 .

My commission expires:

2 /5] zen

Page 6 of 6
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Distributed in furtherance

of the acts of Congress of
May 8 and June 30, 1914,
North Carolina State Uni-
versity and North Carofina
ART State University commit
themselves to positive action
o secure equal opportu-
nity regardless of race, coloz,
creed, national origin, reli-
gion, sex, age, or disability. In
addition, the two Universities
welceme all parsons without
regard to sexual orientation,
North Carofina State Univer-
sity, North Caralina A&T State
University, U.S. Depariment
of Agriculture, and local gov-
emments cooperating.

Wal

Maintenance of Stormwater Wetlands

and Wet Ponds

Stormwater management practices must be kept in proper working
order to maintain their intended functions and aesthetic appeal.

This publication presents maintenance
guidelines for stormwater wetlands
and wet ponds, two stormwater prac-
tices that are being constructed across
North Carolina.

OVERVIEW

As its name implies, a stormwaler
wetland is a wetland system designed
to treat stormwater runoff. Wetlands
typically have shallow water (ex-
cept for intermittent deep pools) and
dense vegetation. A well-functioning
stormwater wetland will be a diverse
ecosystem that includes many plant
and animal species. It will also do an
excellent job of removing pollution
from stormwater runoff—its intended
function. Stormwater wetlands are
very efficient at nutrient removal.
Recent studies conducted by North
Carolina State University researchers
indicate that a stormwater wetland re-
moves 40 to 80 percent of all nitrogen
and 50 to 70 percent of all phosphorus
entering the wetland. Figure | depicts

STATE, UNIVERSTTY
NC ALT STATE DNIVERSITY
COOPERATIVE

[+ .EXTENSION
DB rtcing Fecpie Pui Knawiadpe to Work

some wetlands located across North
Carolina. (For more information on
stormwater wetlands, see Designing
Stormwater Wetlands for Small Water-
sheds, AG-588-02, in the Urban Wa-
terways fact sheet series.)

Wet ponds are typically much
deeper than stormwater wetlands—
their average depth ranges from 4 to
8 feet. They are designed so that most
of the pond is open water. Wet ponds
are the most common stormwater
management practice in North Caro-
fina and have been constructed since
the 1970s in some parts of the state.
More recent pond configurations in-
corporate wetland features, such as an
aquatic shelf (or wetland bench) and a
forebay.

An aquatic shelf is a shallow-water
zone of a pond, usually along the
bank edges, planted with wetland veg-
etation. These shelves flood during
storms. A forebay is a pool where
inflow first enters the pond, and
heavier pollutants, such as sediment,
initially settle there. Research con-
ducted across the United States shows
that wet ponds effectively remove
sediment and the pollutants associ-
ated with it from stormwater. Both wet
ponds and stormwater wetlands can





BK013931PG01029

- bxlubik D

Figure 1. Stormwa-
ter wetlands across
North Carolina:

(A) Brevard College
in the mountains;
(B) Hillandate Golf
Course in Durham;
(C) Carteret-Craven
Electric Cooperative
near Morehead City;
and

(D) Smithfield-Selma
Senior High School
in Johnston County.

be used for flood control as well. For more informa-
tion on stormwater practices, see Urban Stormwater
Structural Best Management Practices (BMPs) in the
Urban Waterways series (AG-588-01).

MAINTENANCE GOALS

Maintenance of stormwater wetlands and wet ponds

is performed to achieve four goals: efficient hydraulic
flow and pollutant removal, aesthetic appeal, safety,
and mosquito control. Most of the maintenance activi-
ties associated with wetlands and wet ponds pertain to
two or more of these goals. The following activities
should be performed regularly to maintain stormwater
wetland and wet pond efficiency:

* Remove sediment and gross solids from forebays.
* Keep the orifice (the drawdown hole) free-flowing.
+ Clean away floating trash and debris.

* Remove vegetation along the dam face.

» Remove invasive plant species.

» Mow the perimeter of wet ponds.

« Control pests, such as muskrats and beavers.

REMOVE SEDIMENT AND GROSS SOLIDS
FROM FOREBAYS

Forebays are located at the inlets to stormwater wet-
lands and wet ponds. They are designed to slow in-
coming water, dissipating the water’s energy, and to
provide a location for sediment and other gross solids
(such as leaves, other tree debris, cigarette butts, and
trash) to settle and accumulate.

A forebay is typically 2 feet deep in a stormwater
wetland and sometimes deeper in a wet pond. If the
forebay fills with sediment and gross solids, these ma-
terials will bypass the forebay and begin to accumulate
in other porttons of the wetland or wet pond that may
be more ecologically sensitive.

To check sediment levels inside the forebay, record
the depth of the forebay at the same time each year.
Depending on the size of the forebay, a fish finder can
be used from a small boat or someone can survey the
depth along a grid of the forebay with a rod (Figure
2). If the forebay water is clear, the depth can often be
determined visually.

Once the forebay is half full of sediment or the
average sediment level is within 1 foot of the water
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Figure 2, Inspection (A) of sedi-
ment depth and cleaning or
“dipping” (B) of forebays, A
long boom on the excavator

is sometimes essential to ac-
cess sediment collected in the
middle of the forebay.

surface, remove the sediment and gross solids.

This task is typically accomplished by a track hoe
or backhoe (Figure 2). The water level inside the
wet pond or stormwater wetland can be lowered, if
needed, to aid excavation of the forebay. Depending
upon the size of the forebay, cleaning it can require
anywhere from a day to a week.

Once the excavated soil (or spoils) from the dredg-
ing has begun to dry, either spread it in the watershed
away from the banks of the wetland or wet pond and
seed it, or take it to a landfill. Consider the location
when disposing of the soil. Spoils from wet ponds
downstream of industrial facilities may contain pol-
lutants that need to be disposed of in a landfill, while
those from a residential wetland or wet pond may not.
If there is any concern as to proper disposal, samples

of the excavated soil should be sent to a laboratory for

chemical analysis. This can be costly.

A recent study by N.C. State researchers indi-
cates that sediment and gross solids from forebays
typically need to be removed (also known as dipped
or dredged) once every 5 to 10 years. If wet ponds
and stormwater wetlands are located in watersheds
with active construction, however, spoils may need
to be removed as often as once a year.

Like the forebay, the final deep poo! of the pond
or wetland near the outlet also must be inspected
and maintained. The major difference between the
two is that the final deep pool takes longer to fill
with soil. The drawdown hole (located at the outlet
and described in the next section) is where cap-
tured stormwater slowly drains from the wetland
or wet pond. It must be free of accumulated debris
and sediment to work properly. Remove sediment
and gross solids from the deep pool near the outlet
whenever the material is within | vertical foot of
the drawdown hole.

WHAT DESIGNERS CAN DO TO MAKE FOREBAY

CLEANOUT EASIER

Access to older wet ponds and stormwater wetlands
is often a problem. New design recommendations
can make forebay cleanout easier by improving ac-
cessibility:

+ Include reinforced paths that give heavy equip-
ment easy access to the forebay (Figure 3). Some-
times the path doubles as a separation between the
forebay and the remainder of the pond.

« Make forebays relatively long and narrow. A narrow
forebay makes it easier for a trackhoe or backhoe
arm to reach at least to the middle of the forebay
from either side.

Figure 3. A wide path is provided for heavy equipment
to access the forebay (located to the right of the path).
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Figure 4. A small orifice allows
slow release of captured
stormwater (A), but can

easily dlog due to its size. A
clogged orifice can affect plant
communities inside the wetland
or wet pond (B).

KEEP THE ORIFICE (DRAWDOWN HOLE) FREE
FLOWING

Wetlands and wet ponds are designed to capture and
detain stormwater from 2 to 5 days. On smaller ponds
and wetlands, a relatively small hole or orifice is

used to detain water for this period. The diameter of
the orifice can be as small as 2 inches, which makes

it susceptible to clogging (Figure 4). Because many
ponds and all wetlands contain vegetation, dead plants
can float to and clog the orifice. Moreover, floating
trash and debris (see the next section) will potentially
clog the orifice.

A clogged drawdown hole poses several problems,
including the loss of storage to capture later storms
and flooding of desirable plant species. When water
levels remain too deep for the desirable piants to
survive, stronger, usually invasive, plant species take

WHY SUCH A SMALL HOLE?

A large opening would release the water too quick-
ly and not provide adequate time for treatment.
Stormwater wetlands and wet ponds are designed
to capture the first flush {or water quality volume)
from their upstream drainage areas. The first flush is
runoff generated by a 1 to 1.5 inch storm. The total
volume of water can range up to several acre-feet.
Once the first flush is captured in the wetland or
wet pond, it must be slowly released to allow time
for sediment and other gross solids to settle. Design
standards require that the first-flush volume be kept
for at least 2 days, with arecommended 3- to 4-day
retention time. To release this water slowly, a small
hole is often necessary. When the hole is only 2, 3,
or 4 inches in diameter, clogging is a significant con-
cern.

over. The aesthetics and performance of the practice
can suffer when the plant community changes.

The wetland or wet pond needs to store water
between storms to perform its intended function. Tt
cannot store water from the next storm effectively if
the orifice is clogged and the wetland is continually
full.

Unclogging the orifice is relatively simple. Clean
the hole with a stick, a piece of wire, a pole. or your
hand. Inspect it regularly—the drawdown hole can
clog at any time. Visit the site once a month to make
sure water is flowing freely through the orifice, and
inspect the outlet after every rainfall event exceeding
2 inches.

CLEAN AWAY FLOATING DEBRIS AND TRASH
Stormwater wetlands and wet ponds are located in
low elevations of the landscape. All water from sev-
eral acres drains to wetlands and wet ponds. With this
water comes trash and other debris, called floarage.

[t must be removed from wetlands and wet ponds for

several reasons:

« It is unsightly, particularly when the wetland or wet
pond is designed to be an attractive amenity.

* Floating trash, such as cups or plastic bags.
often store small amounts of water in a sheltered
environment. Studies have shown that mosquito
larvae are more likely to be protected inside floating
trash than in the exposed pond.

« Trash and other floating debris can clog the
drawdown hole (the orifice), which is often used to
slowly release captured runoft (Figure 5).

Inspect wet ponds and wetlands for trash regularly
and frequently—typically once a month but occasion-
ally once a week. On smaller wetlands and wet ponds,
collect trash by simply wading along the edges. With
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Figure 5, Trash
floats to the
drawdown hole,
where it can clog
the small hole,
restricting flow.
Removing the
trash is often
very simple, but
essential,

larger facilities, a small boat or vac truck may be re-
quired. Because most trash follows the movement of
water, it tends to collect near the outlet of the wetland
or wet pond. This makes trash easier to collect, but it
increases the risk of clogging the drawdown orifice.

REMOVE VEGETATION ALONG THE DAM FACE
Dam inspection officials require earthen dams to be
free of large shrubs and trees. Roots can conduct
water through the dam from the open pond to the
downstream side of the embankment. The movement
of water along the roots is called piping, which can
eventually lead to soil erosion and, if unchecked, dam
failure, Piping tends to be a problem for large ponds
and wetlands that have a large dam face. Some small
wetlands and wet ponds and those with concrete dams
do not have this problem. If a dam face is vegetated, it
should be grassed exclusively,

Inspect the dam once a year, and remove all shrubs
and trees from the dam top and both faces. If the
wetland or wet pond has been regularly maintained
and any shrubs and trees growing are juvenile, simply
mowing the bank is sufficient. Otherwise, a weed

wiper, which applies herbicides to plants more than
12 inches tall, can be used along the bank. The weed
wiper will kill any plant it touches or scrapes.

If a bank is severely overgrown, trees and shrubs
should be cut down and removed. A systemic herbi-
cide can be applied to the freshly cut stumps, which
will kill the root systems. This is a laborious process.
If the dam face is heavily overgrown, a contrac-
tor who specializes in removal should be consuited.
Because dams of larger ponds and wetlands are re-
sponsible for retaining large volumes of water, dam
failure can be catastrophic if homes, businesses, or
roads are downstream.

REMOVE INVASIVE PLANT SPECIES

Stormwater wetlands and wet ponds with aquatic
shelves can become overgrown with invasive plants.
The most common invasive plant is the cattail (Typha
species, Figure 6). Cattails, while native to North
Carolina, crowd out other, more desirable plants. Cat-
tails tolerate a variety of conditions and do a good job
of pollutant removal. From this functional standpoint,
cattails can be considered good plants to have in a
wetland. However cattail monocultures fail to meet
two very important design goals: aesthetics and mos-
quito control.

A wetland or wet pond that is overgrown with cat-
tails is not a diverse ecosystem. Ecosystem diversity
is critical for mosquito control. Cattails provide a
safe environment for mosquito larvae to mature to
adulthood. When cattails go dormant in the fall, some
of the fronds will form a protective thicket for mos-
quitoes. For more information on mosquito control
in wetlands and wet ponds, see Mosguito Control
for Stormwater Practice Designers and Managers
(AGW-588-04) in the Urban Waterways series.

Figure 6. (A) Cattails {Typha

sp.) and (B) common reeds
{Phragmites sp.) are very ag-
gressive invasive species. Once
established, each plant will
crowd out more desirable plant
species.
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small brush. (Franklin County Cooperative Extension Center)

Figure 7. Aquatic glyphosate {(herbicide) can be applied via direct contact (a protected hand} or via a small weed-wipe
pole (A). Stroking individual cattai! fronds sends the herbicide down the shoot and reaches tubers located in the soil (B).
Once the herbicide reaches the tubers, the cattails will die within 2-3 days (C). The herbicide can also be applied with a

Removing cattails can be challenging. It is almost
impossible to remove a mass of cattails by hand.
Cattails grow from tubers that spread, and they also
spread by seed. If a piece of cattail is left in the
wetland or wet pond after removal, the stand will
probably re-establish. Use a backhoe for mass cattail
removal when a wet pond or wetland is completely
overgrown by cattails.

If a wetland or wet pond has a variety of vegetation
but cattails are beginning to colonize it, use an alter-
native form of cattail removal, such as applying an
aquatic formulation of the herbicide glyphosate (one
trade name for this is Rodeo). Wear a chemical-resis-
tant glove underneath a cloth glove. Soak the cloth
glove in 2 percent glyphosate, and stroke the cattail
leaves. Or brush the herbicide onto the leaves with a
small weed wiper. Not every leaf needs to be touched
by the herbicide because many of the cattails are con-
nected by tubers. Within 10 to 12 days, the cattails
fronds will wither and die (Figure 7).

The herbicide must be applied by hand rather than
by broadcast spray because it will kill every herba-
ceous plant it touches. Use only aquatic formulations
of glyphosate because they do not harm fish and other
aquatic species.

The frequency of cattail removal can vary. Several
factors influence the need to apply herbicide to cat-
tatls: the density at which the wetland is planted
with desirable species, the time of year the wetland
is planted, and the maturity of the wetland. During
the first year or two after wetland construction,
remove cattails twice a year. As the wetland matures

6

and desirable species begin to dominate, reduce the
maintenance frequency to once a year. The amount
of time needed to remove unwanted vegetation (via
the glyphosate wipe) varies, but a well-maintained,
mature wetland requires visits of about 2 hours per
acre of wetland.

Other unwanted plant species include common
reed (Phragmites species, Figure 6), various noxious
floating aquatics (such as parrot feather, Myriophyl-
lum aquaticum, and giant salvinia, Salvina spp.), and
Asiatic dayflower (Murdannia keisak). Phragmites
species can be removed in a manner similar to that
described for cattails. Noxious floating aquatics may
require careful chemical or physical removal. If you
observe these exotic invasive species, contact your
county Extension center.

MOW THE PERIMETER OF WET PONDS

Stormwater wetlands are not mowed to the water’s

edge and tend to be surrounded by mature grasses.

As a result, mowing the perimeter of wetlands is not

a typical stormwater wetland maintenance activity.

Many wet ponds, however, do have a grassed perime-

ter that needs to be maintained. Mowing maintenance

is almost purely aesthetic. The type of grass used, its
growing season, and pond aesthetics dictate the height
and frequency of mowing:

+ Mow cool-season grasses to a recommended height
of 4 inches and no lower than 2.5 inches. Cool-
season grasses, such as fescue, tend to be used west
of Interstate 95 in North Carolina.

« Mow warm-season grasses to a recommended
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height of 2.5 inches and no lower than 1.5 inches.

Warm scason grasses include centipede, Bermuda,

and zoysia, and are principally found in eastern

North Carolina.

* Mow every one to three weeks during the growing
scason when the wet pond is part of an accessible
landscape or treated as an amenity.

* Mow wet ponds that are located out-of-sight once
or twice a year.

The size and severity of slopes along the wet pond
determine the type of mower to use. For small ponds,
a standard push mower is often adequate. Larger
ponds or ponds with steep banks will probably require
a specialized pond mower.

Grass clippings can be left adjacent to the pond to
provide organic matter that encourages grass to grow.
Do not discharge grass clippings into the water, as this
will encourage the growth of algae and could poten-
tially clog the drawdown hole.

CONTROL PESTS

Rodents such as muskrats and beavers are attracted to
stormwater wetlands and wet ponds (Figure 8). Once

Figure 8. (A) Muskrat (Ondatra zibethicus}, (B} Beaver
{Castor canadensis}, (1.5, Fish and Wildlife Service}

Figure 9. Muskrat
holes along the
perimeter of the
wetland or wet

pond are a sign

of infestation.
Destroying the holes
is a simple way of
forcing muskrats

to move, if the
population is limited.

there, they can damage the stormwater management
practice.

Muskrats eat aquatic vegetation and burrow holes
in the deeper pools. When muskrats actively burrow
near the outlet of a wetland or wet pond, they will
add sediment and increase turbidity to the outflow, in-
creasing the release of pollutants from the wetland or
wet pond. Moreover, muskrats will sometimes burrow
holes around and through dams. These muskrat holes
artificially lower the water level inside the pond or
wetland, causing some plant species to die. At worst,
the holes can lead to dam failure.

Beavers are attracted to the sound of running water.
Once a beaver colonizes a wet pond or stormwater
wetland, it will remove trees and shrubs surrounding
the stormwater practice to build its lodge and dam.
Beaver activity will clog or block the drawdown
structure, thus raising the height of water inside the
pond or wetland. This change in the depth of water
inside wet ponds with aquatic shelves and stormwater
wetlands will alter the types of vegetation that survive
in the practice. Usually this change is undesirable.

Muskrat infestation is a difficult maintenance
problem that usually must be addressed only when
a pond or wetland has suffered from neglect. If the
practice is infested, muskrats can be trapped under
water, where they drown. Muskrats frequently escape
traps, however, which makes live trapping difficult.
Hire a licensed, experienced trapper who takes care to
place traps where pets cannot be trapped by mistake.
Once muskrats have been removed from the pond,
their dwelling holes shouid be destroyed.





BK013931PG 01035

C o Exhio D

KEEP GEESE AWAY FROM WET PONDS

AND STORMWATER WETLANDS

Canada geese are attracted to an open body

of water with good visibility around the pe-

rimeter, and they enjoy eating grass. This
describes many “old-design” wet ponds that
are mowed to the edge, allowing geese easy
access in and out of the pond. Designers can
include features in a wet pond to prevent

Canada geese from taking up residence:

» Build a visual barrier along the pond pe-
rimeter—the aquatic shelf. By taking away
good visibility, geese will not feei as safe.
Most newly designed ponds include some
aquatic shelf.

+ Place shiny objects, such as silver tape,
around the perimeter of the pond if build-
ing an aquatic shelf is not feasible.

« Place a grid of string across the wet pond
to prevent easy waterfowl water landing.
This string can also have shiny tape at-
tached to it (Figure 10).

You can also bring a dog to the pond requ-

larly to scare the geese. Geese do not like

certain species of dogs, particularly border
collies. If they often encounter a frightening
dog, the Canada geese will eventually move
elsewhere,

Figure 10. A grid of fishing line adorned with
silver tape has been strung across this wet pond

If the stormwater practice has been regularly main-
tained, muskrat populations can more easily be con-
trolled. Encourage muskrats to move away from the
wetland or wet pond by making it an uncomfortable
place to live. If muskrat holes are observed around
the perimeter of a wet pond or stormwater wetland,
destroy them or fill them with soil (Figure 9). Identify
and destroy muskrat holes during any regular main-
tenance activity: whenever the wetland or pond is
being inspected to verify that the drawdown is freely
flowing and during mowing and trash removal.

Removing beavers is more difficult that removing
muskrats. If a beaver is observed living in or around
a stormwater wetland or wet pond, contact a profes-
sional trapper who specializes in beaver removal.

SUMMARY

Well-designed stormwater wetlands and wet ponds
remove pollutants and mitigate floods. To accomplish
these goals and remain safe, aesthetically pleasing,
and free of mosquitoes, they must be maintained
properly to meet their design goals. Most stormwa-
ter wetland and wet pond maintenance activities are
simple and inexpensive. But without them, the effec-
tiveness of these stormwater management practices
will decline.

to prevent geese from making it their home, The
string grid makes water landing more difficult, and
geese do not like shiny or flashy objects like wind-
blown silver tape.
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TABLE 1. STORMWATER WETLAND AND WET POND MAINTENANCE TASKS AND FREQUENCIES

{dredging/ dipping}.

Task Frequency Notes
Remove sediment from Varies. In stable watersheds, once every | In unstable watersheds (those with
forebay and deep pool 51010 years is typical. active construction), the frequency

increases to once a year, assuming the
forebay is correctly sized.

Monitor sediment depth in
forebay and deep pools.

Once a year.

In a large pond or wetland, a small boat
may be needed.

Maintaining free-flowing
orifice {drawdown hole).

Once per month and after every storm
exceeding 2 inches.

Perform inspection regularly. Unclog-
ging the hole when needed is simple.

Remove floating trash and
debris,

Depends on design aesthetics: once a
week to once a month.

Remove trash whenever the drawdown
hole is being inspected. Inspect for trash
more often if necessary, and remove as
needed.

Remove vegetation from
dam top and faces.

Once a year.

Dam top and faces should consist of
mowed grass, if vegetated.

Remove invasive species
{particularly cattails).

In years 1 and 2, twice a year (spring
and fall). From year 2 onward, once a
year (spring).

If spread of cattails is somewhat limited,
use the glyphosate-wipe method.

Mow the wet pond perim-
eter.

Depends on design aesthetics. Ranges
from every 1 to 3 weeks to once a year.

Wet ponds that are a design amenity will
require more frequent mowing (every 1
to 3 weeks).

Remove muskrats and
beavers,

Muskrat hole inspection and destruc-
tion should occur every time the
wetland or wet pond is visited (at least

Contact a professional beaver trapper
to remove beavers. Use muskrat traps to
remove muskrats, or contact a profes-

once a month),

sional trapper.

RESOURCES
Fact sheets in the Urban Waterways series, North
Carolina Cooperative Extension, N.C. State Univer-
sity:
Hunt, W. F. Urban Stormwater Structural Best Man-
agement Practices (BMPs). AG-588-01.
Online: http://www.bae.ncsu.edu/stormwater/
PublicationFiles/UrbanBMPs1999.pdf
Hunt, W. F, and B. A, Doll. Design of Stormwater
Wetlands for Small Watersheds. AG-588-02.
Online:http://www.bae.ncsu.edu/stormwater/
PublicationFiles/SWwetlands2000.pdf
Hunt, W. F, C. A. Apperson, and W G. Lord. Mosqui-
to Control for Stormwater Facilities. AG-588-04.
Online: http://www.bae.ncsu.edu/stormwater/
PublicationFiles/Mosquitoes2005.pdf
Hunt, W. F., and W.G. Lord. Bioretention Perfor-
mance, Design, Construction, and Maintenance.
AGW-588-05.
Online: http://www.bae.ncsu.edu/stormwater/
PublicationFiles/Bioretention2006.pdf

Rodewald, A. D. Nuisance Canada Geese: How to Deal
with the Problem. Ohio State University Extension
publication no. W-3-2001.

Online: http://ohioline.osu.edu/w-fact/003.htm|

BAE Stormwater Group Web site:
www.bae.ncsu.edu/stormwater

Obtain information on upcoming workshops
(including BMP Inspection and Maintenance
Certification Courses), publications, PowerPoint
presentations, images to download, and design and
construction specifications.

State of North Carolina Stormwater Web site:
www.ncstormwater.org
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Recommendations for the use of agricultural chemicals are included in this publication
as a convenience to the reader. The use of brand names and any mention or listing of
commercial products or services in this publication does not imply endorsement by
North Carolina Cooperative Extension nor discrimination against similar products or
services not mentioned. Individuals who use agricultural chemicals are responsible

for ensuring that the intended use complies with current requlations and conforms to
the product label. Be sure to obtain current information about usage reulations and
examine a current product label before applying any chemical. For assistance, contact
your county Cooperative Extension agent,
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