EEP NUTRIENT OFFSET
PROJECT SUMMARY
Town of Cary BMP
Stormwater Wetland BMPs
EEP #676
Synopsis
EEP has a contract with the Town of Cary for the delivery of nutrient reduction credit from their Phase I
and Phase II Maynard Road stream restoration and BMP project located in Cary, North Carolina within
the Neuse River Basin CU 03020201. The project was initiated by NCEEP to offset nutrient loading as a
third-party credit provider in the Neuse River Basin (15A NCAC 02B .0240 and 15ANCAC 2B .0235).
Stantec designed and oversaw construction of the linear stormwater wetland BMPs. Final construction
and planting of the BMPs was completed in November 2007, however associated Phase II stream
restoration and the As-Builts were not completed until June 2013. The City of Cary is charged with
maintaining the site per a BMP MOA maintenance agreement, which extends for a 30-year period. The
Town has contracted with Stantec to perform monitoring on the site. The Town is contracted to provide
EEP a nutrient credit value over 30 years of 36,450 lbs reduction of Total Nitrogen for this project,
however, engineering calculations report the site will reduce more TN than that. Additionally, a
reduction of Total Phosphorous is anticipated, however TP reduction credit is not available in the Neuse
River Basin at this time.

Site Location
River Basin:
CU:
14-digit HUC:
County:
Municipality:
Receiving Waters:

Neuse
03020201
03020201
Wake
Cary, NC
Swift Creek

Project History
MOA/Easement:
Feasibility Study:
Final Design:
401 permit:
Construction:
DWQ site visit:
As-Builts:
Planting:
Final Report due:

MOA October 2004
January 2008
February 2011
04-0313, issued 5/10/2004
unknown-2012
April 22, 2009
June 2013 (waited until Phase II work was finished)
2007-2012
September 2015
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Project Participants
Source Agency:
Project Management:
Designer:
Landowner:
BMP Management:

NC Ecosystem Enhancement Program
Town of Cary
Stantec
Town of Cary
Town of Cary

BMP Design Parameters
BMP Type:
Watershed Area:
Watershed Description:

Linear Stormwater Wetlands on non-jurisdictional streams
624 acres
Urban, impervious residential, parking lots, roadways

Nutrient Removal (TN = Total Nitrogen)
Pre-BMP TN Loading:
Post-BMP TN Loading:
Post-BMP TN Removal:
30-yr TN Removal:

443.6 lbs/yr
266.2 lbs/yr
177.4 lbs/yr
5,322 lbs

Property Protection & Maintenance
Property Protection Method:
Maintenance:

Town of Cary
Town of Cary is responsible for regular maintenance inspections
and submitting quarterly reports to EEP for 2 years. The stream,
buffer and BMP are also being monitored by Stantec.

Attachments:






Site Location Map
Design Calculations
MOA
DWQ Correspondence
As-Builts
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CALCULATIONS
Excerpt from 2008 Feasibility Report
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INTRODUCTION

In 2007, approximately 2000 feet of stream was restored for the Town of Cary as on-site
mitigation for the widening of SW Maynard Road. In addition to the restoration, the Town
obtained funding for a nutrient offset project to be constructed simultaneously. The Town
designed, installed, and is currently monitoring this watershed-scale nitrogen (N)
reduction best management practice (BMP) system in the Neuse River Watershed. Prior
to installation a feasibility study was conducted and estimated that the project could
reduce N loads by approximately 1339 pounds per year.
Recently, the Town has approved a second phase of stream restoration to include 4
additional upstream segments, for an additional 3,920 feet of stream restoration. This
report investigates possible BMP opportunities and estimates the N load reductions
possible with this second phase of stream restoration.
Factors and assumptions considered in this report are the same as those in the original
feasibility study (Stantec, 2005) and include the N loading within the watershed, site
constraints, BMP N-removal efficiency, size requirements and the cost of various BMPs.
A number of assumptions were made for this study. Where appropriate, the assumptions
and their basis have been outlined, or can be referred to in the Phase I feasibility report.
2
2.1

THE STUDY AREA
The Watershed

The original nitrogen removal study divided the study area into two subbasins. Because
full nitrogen removal opportunities in the lower subbasin were addressed in the first
phase of the restoration, this report investigates new opportunities available in the upper
subbasin. This subbasin was further delineated into two subbasins based on two-foot
contours derived from LIDAR data (NCDOT, 2005). Subbasin 1, which comprises
approximately 334 acres, drains the downtown of Cary and residential areas. The 146acre Subbasin 2 drains primarily residential areas (Figure 1).
2.2

The Site

The Phase II stream restoration will occur on parcels owned by the Town of Cary,
including Dorothy Park (PIN 0763270987). Additionally, restoration will occur on an
easement on parcel PIN 0763089429 and a 60-foot easement between parcels
0763185130 and 0763175924. Dorothy Park and the easement parcel (0763089429)
represent the best possible locations for BMP installation on the restoration site.
2.3

Waters of the US

According to current interpretations of the Clean Water Act, the Waters of the US cannot
be used as a water treatment system. This has implications for the placement of BMPs.
Field reconnaissance has revealed that mostly jurisdictional waters are present on the
parcels where proposed BMPs can be installed, limiting the use of in-line BMPs.
Exceptions exist in Dorothy Park. A stormwater drain and curb inlets are present in the
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park which drain roughly one-fourth of Subbasin 2 (Figure 2). Furthermore, stormwater
from one parcel to the northwest of the easement parcel drains to non-jurisdictional
waters in the easement parcel before entering the restoration site (Figure 2)
3
3.1

BEST MANAGEMENT PRACTICES
Selected BMP

Based on a consideration of location constraints, total N reduction efficiency, cost, and
site hydrology, constructed stormwater wetlands appear to be the most appropriate
choice within this watershed. These BMP structures have an estimated nitrogen removal
efficiency of 40% (NCDWQ, 1999). Given the number of BMPs that must be installed
and the different types of situations that are likely to be encountered during design, it is
possible that several different types of BMP structures will ultimately be installed.
3.2

BMP Opportunities

As discussed in section 2.3, in-line BMP opportunities are limited. However, a significant
amount of the drainage in Subbasin 2 can be treated through the installation of BMPs in
Dorothy Park. Additionally, BMPs can be installed on the easement parcel to address
stormwater drainage from PIN 0763086990 (Figure 2).
While no other BMP opportunities have been located which can address current
stormwater runoff, opportunities exist to address future development scheduled to occur
in the easement parcel PIN 0763089429. The development of townhouses is planned for
this 8.3-acre parcel. Current regulations require the developer to install stormwater
BMPs. However, given that stormwater ponds are the most common structure used in
these cases, with an estimated removal efficiency of 25% (NCDWQ, 1999) further
reduction of N loads from this parcel is possible.
4

NITROGEN REMOVAL

This section of the report identifies the current N loadings within the drainage area of
Dorothy Park, parcel PIN 0763086990, and from future development on parcel PIN
0763089429. It then identifies how much N may be removed from the system by
properly designed and installed BMPs during the Phase II restoration.
4.1

Nitrogen Loadings

Nitrogen loading from the drainage area of Dorothy Park, parcel PIN 0763086990 and
parcel PIN 0763089429 were estimated using the parcel-based method previously
described in the Town of Cary Nitrogen Removal BMP Project Feasibility Study prepared
by Stantec Consulting Ltd. The same assumptions, land use categories, and event mean
concentrations apply to the current study.
A load of approximately 360 lbs/acre/yr of N was calculated for the 35.4-acre drainage
area of Dorothy Park. Additionally, it was estimated that 19 lbs of N per acre/yr is loaded
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from the 0.9 acre parcel located northwest of the easement parcel. A total load of 85.8
lbs/acre/yr of N was estimated for the future development of the easement parcel.
However, given that stormwater runoff from the new development will likely be treated
using stormwater ponds prior to leaving the development (with an estimated removal
efficiency of 25%); the final load from the parcel was calculated to be 64.4 lbs/acre/yr.
4.2

Nitrogen Removal Estimates

The maximum possible nitrogen load reduction in the entire watershed by floodplain
wetlands via overbank flow was previously addressed in the Town of Cary Nitrogen
Removal BMP Project Feasibility Study (Stantec, 2005). As such, this report only
addresses treatment attributable to in-line BMP installation in the second phase of
restoration in order to avoid accounting for this method of reduction twice.
It is assumed that all loads calculated in section 4.1 will be delivered in well defined
drainage systems where BMPs can be installed, with an N removal efficiency of 40%.
Table 1 summarizes the parcel-based nutrient loading analysis, resulting in an estimated
reduction of 177 lbs of total N.
Table 1. Total nitrogen (TN) loading and BMP reductions by parcel
Parcel
763086990
763089429
Dorothy
Park
Drainage
Area

Parcel Zone
Code
B-2
RMF8
R12
Undeveloped

Area
(acres)
0.92
8.29
22.98
3.13

TN Loading
(lbs/yr)
19.38
1
64.36
155.60
9.39

Road
Total

9.28
44.61

194.87
443.60
2

BMP Removal Efficiency
Total TN Load Reduction (lbs/yr)
1
2

40%
177.44

Assumes 25% of N previously removed due to installation of stormwater ponds by future development
NCDWQ, 1999b
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MONITORING

An upstream and a downstream site were isolated for N monitoring after the construction
of the first phase of stream restoration. The upstream monitoring site is currently located
within the future site of the second phase of restoration. In order to continue postconstruction monitoring for the N removal achieved by the project, this site will be
relocated further upstream.
6

ESTIMATED COST

The estimated costs for the design, construction, and monitoring of the proposed BMPs
for N removal are presented in Table 2. Note that there is no proposed cost for Property
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and Monitoring. The proposed BMPs can be constructed on parcels already owned by
the Town of Cary. Also, there will be no monitoring costs, as monitoring of N reductions
can be included in the existing monitoring scheme for the first series of BMPs, as noted
in Section 5.
Table 2. Cost estimate for the proposed nitrogen removal BMP project
Cost Estimate
Service
Feasibility study
Design
Survey
Property
Construction

Cost

Earthwork
Planting

†

Monitoring
Total
†
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$5,000
$25,000
$5,000
$0*
$20,000
$10,000
$0
$65,000

* Proposed BMPs will be constructed on property already owned by the Town of Cary.
Monitoring will be included in the existing monitoring scheme for the first series of BMPs.

CONCLUSIONS

The results of this study indicate that it is feasible to additionally remove approximately
177 pounds of total N per year from the Neuse River watershed through the installation
of BMPs in the second phase of stream restoration near Maynard Road. With an
approximately 30-year life of a BMP, the total removal is estimated to amount to 5,310
pounds of nitrogen.
It should be noted that the 177 pounds of total N per year is an estimate based on a
number of assumptions. The estimate will vary depending on the actual design. The
actual amount of N removal achieved by the project will be determined after the project
is completed through post-construction monitoring.
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MEMORANDUM OF AGREEMENT

CORRESPONDENCE

NOTES OF THE JANUARY 16, 2003, MEETING WITH THE DWQ
STREAM RESTORATION/BANKING ON SW MAYNARD ROAD WIDENING
TOWN OF CARY

Attendees: Mike Babuin, John Dorney, Brad Fairley, Pete Colwell
A brief meeting was held to discuss the process for Town of Cary obtaining mitigation
credits for the proposed stream restoration project associated with SW Maynard Road
Widening.
During the discussion, John Dorney offered the following comments:


He indicated that the Town would probably not be required to go through the
Mitigation Banking Review Team process. The MBRT process is long and
tedious because it requires the agreement of at least 5 agencies (i.e., DWQ,
Corps, WRC, Fish and Wildlife Service and EPA). He suggested that the Town
do the project as off-site mitigation following the standard 401/404 permitting
process. This requires agreement of only DWQ and the Corps. The mitigation
plan submitted would have to include the following sections: existing conditions,
methodology, proposed conditions, monitoring plan, dispensation of the property,
establishment of the bank, the proposed service area and proposed credit
release. H encourage the Town to get the Corps to buy-in to the Town’s
proposal to do the project as off-site mitigation rather than as a formal Mitigation
Bank.



John noted that a formal credit release schedule has not been established for
streams. DWQ had proposed a fairly aggressive schedule (i.e., 50 percent after
the first year) but this has yet to be adopted. He noted that the Town, a public
agency that will not go bankrupt and that is willing to provide a bond for the
required 5 years of monitoring/repair, would be in a strong position to argue for
an aggressive release schedule.



John Dorney encouraged us to arrange an on-site meeting with Todd St. John
and the Corps Representative for the stream restoration and Bob Zarzecki for the
buffers to ensure that they agree that the site is worth restoring and that credits
would be given. He encouraged us to invite Steve Mitchell as a courtesy since
he was involved at the beginning of the project when the 500 feet of restoration
was mandated.



John Dorney noted that although the 50 feet of buffer would be required for the
stream mitigation, the Town would be able to get buffer and stream credit for the
project – that is, they could double dip. He noted that all of the Town land would
eligible for buffer credit but the credit ratio diminishes rapidly beyond the 50 feet.



John Dorney encouraged Mike Babuin to contact the Mary Kay Murray from the
City of Charlotte about their mitigation banking program. The City of Charlotte is
in the process of doing the same thing that the Town of Cary is considering –

developing a bank of credits for internal use only. There is no plan to sell the
credits.
John also offered some thoughts on the stream reach upstream of the 2000 feet
identified for restoration as part of the initial project.


He noted that the Town could expand the project in the future to bank additional
credits.



He noted that Charlotte had had a lot of success with stream restoration
programs, even when there were many landowners involved – suggesting that it
may be possible to do more stream restoration further upstream.



He noted that even if it was impossible to get landowner cooperation for the
upstream reach, that it might be possible to get more credits by developing
wetlands to treat stormwater runoff on the Town owned property on the west side
of the stream. John noted that in order to obtain credit for this work, a strong
argument supporting the water quality benefits to the watershed of the
stormwater retrofits would be needed. A benthic monitoring program would
probably be the best way to create the necessary argument.



John noted that in order to maximize credits on some projects with severe
constraints, Charlotte had piped stormwater across a stream and developed a
wetland on the other side to treat the stormwater prior to releasing it into the
stream.

UT to Swift Creek and Proposed Wetland Areas
Meeting Minutes
May 10, 2005
Attendees:

Andrea Wade, US Army Corps of Engineers
John Dorney, NCDWQ
Brad Fairley, Stantec Consulting Ltd.
Pete Colewell, Stantec Consulting Ltd.
Catherine Barker, Stantec Consulting Ltd.

Proposed wetland areas along the UT to Swift Creek were discussed in order to
determine if it was feasible to use existing ditches and tributaries for hydrology for the
created wetlands.
Overview:
-Discussed project and the primary goal of trying to improve water quality benefits
-Andrea brought up the fact that the stream should have been permitted as an IP and
not Nationwide 27
-Pete discussed site specifics and the nature of the hydrology and existing conditions
Jurisdictional Waters:
-Andrea brought up the discussion of the existing wetlands being isolated vs
jurisdictional-would have to go out to the field to verify
-John asked if the wetlands in the upper end were jurisdictional-limited with flow if it is
-Pete discussed the tributary next to the sewerline and how it would be best to restore it
and widen the floodplain giving it a wetland buffer
-Pete also discussed the tributary at the top of the property and restoring it by stepping it
down and widening its floodplain to provide a wetland buffer
-The rip rapped ditch that flows under the road to a culvert at the upper end of the
property could potentially be a jurisdictional tributary depending on how the ACOE and
NCDWQ view it and if it intercepts groundwater
-Other options for creating these wetlands is to expand on the existing wetland areas,
meaning we could build beside them thereby increasing their treatment benefits-Andrea
suggested that if the stormwater is piped and there is no mechanized machinery in the
existing wetland while building the adjacent wetland, then they could not regulate and it
could be possible
-The current JD map was discussed-Andrea says it would need to be resigned in order
to call out those wetlands that are isolated
- USACE and DWQ support the idea of making water quality improvements but any
improvements on jurisdictional waters must be in compliance with the Clean Water Act
Nonjurisdictional Waters:
-Dorney was concerned with the way the sizing looked for the proposed wetlands-would
want to see the calculations for verification
-Dorney also asked if we were using the NCDWQ BMP Manual for calculationsCatherine confirmed and also added that we are also using Bill Hunt’s manual

-10-year flooding was discussed and checking on that elevation to see if it leaves the
channel would be useful in determining if the wetlands are going get any of that water
- USACE and DWQ fully support water quality improvements involving non-jurisdictional
waters. There will be fewer regulatory requirements on such waters

Additional Credits:
-The topic of additional credits was brought up and Dorney doesn’t believe the BMPs are
going to do enough to warrant getting additional credits although the restoration of the
tributaries would offer several hundreds of feet of stream for credit
-If the stormwater credits were met there might be discussion on whether or not
additional credit could be obtained
-Dormey mentioned the NCEEP developing a flexible wetland mitigation program
-Andrea doesn’t think there would be any additional credits from the ACOE for the
wetlands because they lose jurisdiction if the wetlands are used for stormwater
treatment-could give additional credits for the streams though
Permitting:
-Permitting that would be required would be a Nationwide 27, NCDWQ Buffer Rules, and
the isolated wetland rules.
-Set up a meeting for May 31st at 8:30

AS-BUILTS

