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SECTION 1.0: STRATEGY OVERVIEW 

SECTION 1.1: BACKGROUND AND BCCA GOALS 
In the Fall of 2020, Tetra Tech conducted a preliminary infrastructure assessment of the Briar Chapel Community 
Association (BCCA) common areas within and along Pokeberry Creek (Chatham County Parcels 87621, 2611, 
and 90383). The assessment visually inspected infrastructure conditions along and over Pokeberry Creek at 
greenway/trail bridges, boardwalks, and utility crossings. The assessment also reviewed watershed conditions for 
stream stability, wetlands, and floodplain connectivity in detail to gather a greater understanding of the overall 
watershed health. The assessment identified three distinct areas within the BCCA common areas along 
Pokeberry Creek, “Upper Pokeberry Creek” from Great Ridge Parkway downstream to Briar Chapel Parkway 
(Chatham County Parcel Number 87621), “Middle Pokeberry Creek” from Briar Chapel Parkway downstream to 
the powerline easement (Chatham County Parcel Number 2611), and “Lower Pokeberry Creek” from the 
powerline easement to downstream of Pokeberry Trail greenway bridge (Chatham County Parcel Number 90383). 
A map is provided in Figure 1 below outlining these areas in relation to roadways and other infrastructure 
features. These three areas may require different approaches to management strategies based on community 
infrastructure, stream stability, floodplain connectivity, wetlands, aquatic habitat, wildlife, and upland forest areas.  

This report lays out a strategy for the long-term management of common areas along Pokeberry Creek. It 
specifically identifies both short- and long-term items and associated resources to aid BCCA in continuing to 
manage a healthy ecosystem, watershed, and maintain community infrastructure within the BCCA common areas 
along Pokeberry Creek. The strategy is furthermore aligned with the BCCA goals for the common areas along 
Pokeberry Creek, identified as Chatham County Parcel Numbers 87621, 2611, and 90383.  

Section 1.1.1: BCCA Goals  
BCCA has identified the following goals for common areas along Pokeberry Creek: 

1. To be good stewards of Pokeberry Creek, its floodplains and wetlands, and the biodiversity in the 
common area owned by BCCA along the creek. 
 

2. Protect the trails, footbridges, and infrastructure in the common area along the creek. 
 

3. Protect the forest upstream of Briar Chapel Parkway, ensuring fully functioning floodplains in that 
area.  
 

4. Alleviate the threat to the exposed utility lines located just downstream of the wooden footbridge 
in Parcel 90383. 

 
5. Address the degradation/incision of Pokeberry Creek downstream of the powerline easement on 

parcel 90383. 
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Figure 1. BCCA Common Area Locations along Pokeberry Creek. 
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SECTION 2.0: STRATEGY FOR MANAGEMENT  

This report will identify strategic action items, recommendations, and associated subtasks for BCCA common 
areas within and along Pokeberry Creek for parcels 87621, 2611, and 90383. The strategies will be expanded 
with specifics to guide BCCA to meet the goals identified for Pokeberry Creek and BCCA Common Areas. 

SECTION 2.1: GOAL 1 - GOOD STEWARDS  
Briar Chapel was established in 2006 and is one of the largest green communities in the Triangle, consisting of 
1,600-acres, with 700-acres of residential, mixed-use, and commercial spaces, 900-acres of preserved open 
space, 24-miles of trails, and 19 parks/playgrounds.  

To be good stewards of Pokeberry Creek, its floodplains and wetlands, and the biodiversity in the common area 
owned by BCCA along Pokeberry Creek, development of a wildlife management plan and land use management 
plan would greatly benefit the common area.  

There are multiple resources available to serve as a guide to develop, further refine, and revise Wildlife and Land 
Management plans, including:  

1. USDA Forest Stewardship Plan 

2. US Fish and Wildlife Service- Habitat Conservation Plan  

3. USDA Wetlands Reserve Program 

4. USFWS North American Wetlands Conservation Act program  

5. Green Growth Toolbox 

Section 2.1.1: Wildlife and Land Use Management Plans 
A Wildlife Management Plan will identify current, former, and potential of future wildlife species (fauna) in the 
BCCA common area, food resources for each species, and critical habitat needed for each species to thrive. This 
can be determined by formal wildlife field investigations and development of a plan by biologists and wildlife 
management specialists. The plan would outline specifics for maximum population supported in the BCCA 
common area, BCCA’s role in management of both food resources and habitat, and recommendations for 
population control, if needed. The management plan would also evaluate areas outside of the BCCA common 
area along Pokeberry Creek and the greater Briar Chapel Community to support a variety of species if the 
resources are not available onsite.  

Similarly, a Land Management Plan would identify species of trees and plants (flora) in the BCCA common area 
along Pokeberry Creek. The plan would outline the best use and management of the land for trails and outdoor 
recreation, management of species, removal of invasive species, and addition of additional native non-invasive 
species (existing or new species) to support the Wildlife Management Plan.  

Additionally, a BCCA common area species survey can be conducted through an annual community BioBlitz 
where plants, trees, and wildlife are identified, categorized, and counted. Programs and apps like iNaturalist can 
be used community wide to easily log species data. The initial baseline data could then be used for comparison 
with future annual BioBlitz counts.  

To capture the wide range of species that may be present onsite within the BCCA common area, a series of 
BCCA association-owned wildlife critter cameras could be placed where wildlife trails are identified, daytime 
activity is present, or known areas of wildlife feeding are occurring. Critter cameras would be useful in monitoring 
the size, location, and activities of various wildlife populations. The cameras may also enable the association to 

https://www.ncwildlife.org/Portals/0/Conserving/documents/CURE/Wetlands_Reserve_Program.pdf
https://www.ncwildlife.org/Conserving/Programs/Green-Growth-Toolbox
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better enforce applicable covenants/rules prohibiting individuals from taking actions that damage infrastructure, 
induce flooding or otherwise alter or inhibit the flow of water in BCCA common areas. 

Section 2.1.2: Beaver Management 
The management of beavers and the associated beaver dam impoundment is a primary concern for impacts to 
BCCA common area forest, community infrastructure, and Pokeberry Creek itself.  

Variations in beaver population, dam impoundment reconstruction, habitat, and dam stability have created a 
unique ecosystem that is significantly different within Middle Pokeberry Creek (parcel 2611) compared to Upper 
Pokeberry Creek (parcel 87621) and Lower Pokeberry Creek (parcel 90383). Middle Pokeberry Creek (parcel 
2611) beaver impoundment and wildlife habitat need to be balanced between Upper Pokeberry Creek (parcel 
87621) and Lower Pokeberry Creek (parcel 90383) areas to continue to thrive and be in harmony with the 
surroundings. This may take changes to either BCCA infrastructure or management of wildlife to accommodate 
various needs.  

For the neighborhood and beavers to live in harmony and limit the impact to BCCA common area community 
infrastructure, the impoundment water elevations will need to be controlled to ensure the continued integrity of the 
infrastructure within the floodplain and upland forest areas. An engineered stream restoration and a permanent 
beaver impoundment with a pond leveler or beaver deceiver could be designed, permitted, and constructed to 
create a consistent water surface elevation and a stable dimension, pattern, and profile for Pokeberry Creek that 
would limit stream degradation and provide habitat for aquatic life including a beaver colony. These action items 
could occur in conjunction with a larger stream restoration project or as a standalone project.   

A typical beaver colony consists of between 5-7 beavers and may be as large as 14 beaver. A typical colony 
consists of 1 adult male, 1 adult female, 1-8 young kits from that years’ breeding cycle (2-4 kits is typical), and 2-4 
yearlings from the previous year. The yearlings move out on their own after year two. Beavers can live for 10-20 
years and mate for life. The cycle of beavers will continue to grow as the habitat and food supply supports them. 
Due to the size of the existing beaver impoundment on parcel 2611 (which is approximately 6 acres of water 
surface) and the limited food resources (saplings and young trees), a maximum healthy beaver colony size should 
be limited to a total of 8 beavers between parcel 2611 and 90383.   

The association can achieve its goals while preserving a healthy beaver population. To do so BCCA must 
manage the size, location, and impact of the beaver population. With the population's size being managed relative 
to its location and impact.    

1. Given observed variations in beaver activity, and the size of the existing beaver impoundment on parcel 
2611 (which is approximately 6 acres of water surface) and the food resources (saplings and young 
trees), the area defined by parcel 2611 could sustain a population of approximately 4 beavers. The area 
defined by parcel 90383 could sustain another 4-5 beavers. This would preserve a healthy beaver 
population of 8-9 beaver, distributed toward the downstream portion of land parcels located below Briar 
Chapel Parkway.  

2. To protect the trails, footbridges, forest, and the functionality of the floodplains in the Upper Pokeberry 
Creek, there can be no beavers on parcel 87621 and in all parcels upstream of Briar Chapel Parkway.   

3. Managing the population in this way would require bi-annual (twice a year) beaver counts. Attempted 
migration of beaver upstream of Briar Chapel Parkway would have to be denied through the typical 
combination of dam removal, and potentially also trapping and relocation of beaver as necessary onto 
parcels 2611 and 90383, or onto Briar Chapel land along Wilkinson Creek.    

4. Other actions may be necessary to manage the size, location, and impact of the beaver population in 
these parcels. These typically include beaver deceivers, fencing/painting of selected trees, etc. (see page 
9-10 for additional information related to structural beaver controls). 
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Beaver Pond  
The existing beaver pond located on parcel 2611 is 
approximately 6 acres of water surface area. There is 
a dam built across the width of the BCCA common 
area and a beaver lodge is located on the western 
side of the parcel. 

Because the beaver colony installed their dam and 
resulting pond directly within the main channel of 
Pokeberry Creek, the downstream section of 
Pokeberry Creek below the current beaver dam on 
parcel 2611 have turned Pokeberry Creek into a 
braided stream. A braided stream morphology 
reduces water depth by having multiple small 
channels which can create high concentrations of 
Phosphorus (P) which results in excessive algae 
growth and low dissolved oxygen (DO). This can harm 
aquatic organisms and lead to an algae bloom that 
could result in a fish kill.  

A potential solution would be to install a more permanent beaver pond on parcel 2611 that would regulate the 
water surface elevation while accommodating the beavers and continue to provide aquatic and wildlife habitat. A 
stream restoration could locate and design a more stable dimension, pattern, and profile for Pokeberry Creek with 
and beaver impoundment. This project will need to be designed by a professional engineer, permitted through 
several agencies including Chatham County Erosion and Sediment Control, NCDEQ for a 401 stream impact 
permit, and US Army Corp of Engineers for a 404 wetland permit. In addition, the FEMA 100-year and 500-year 
floodplains would need to be remodeled for any changes in floodplain elevation (increase or decrease) using a 
modeling software called HEC-RAS. A Conditional Letter of Map Revision (CLOMR) would then need to be 
approved by FEMA based on the changes to the floodplain. The stream restoration and beaver impoundment 
would be designed to keep within the existing floodplain footprint and ensure no impact to BCCA infrastructure 
and property surrounding the BCCA common area.  

Beaver Recommendations 
1. Manage beaver population 

a. Monitor and manage the size, location, and impact of the beaver population as described for BCCA 
common area. Limit total beaver colony size to 8 beavers. 

b. Enforce zero upstream beaver migration on parcel 87621. 

c. Allow beaver migration downstream on parcel 90383.  

d. Conduct a stream restoration along Pokeberry Creek. This will be an opportunity to create 
additional areas for wildlife habitat, small pond(s), and wetlands within the BCCA common area as 
described and identified in future BCCA Wildlife and Land Use Management Plans. This could 
include additional ponds for colony size expansion or a more permanent or larger pond area offline 
of the main Pokeberry Creek channel that is sized to accommodate the maximum beaver 
population and has a pond leveler to control the pond elevation to limit upstream flooding. See 
Section 2.5 below for additional details.  

2. Refine wildlife management plan specifics to aid in enhancing beaver habitat, aquatic habitat, and wildlife 
populations and diversity within the BCCA common area and Pokeberry Creek. 

Figure 2. Beaver juveniles and dam habitat, location 
unknown. 
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a. Resources include: 

i. US Fish and Wildlife Beaver Restoration Guidebook. 

ii. US Fish and Wildlife Partners for Wildlife Program. 

iii. Beaver Restoration Toolbox. 

3. Install a Beaver Pond Leveler, Beaver Deceiver, or Caster Master to limit changes in water surface 
elevation. Suggestions include installation of: 

a. The Clemson Beaver Deceiver (pictured below in figures 3 and 4). This device is a simple, low 
cost measure that allows water to flow through a beaver dam or plugged culvert and is made 
largely from PVC pipe. It can be very effective in reducing flooding at the outlet of a small pond. 

i. The intake device is the key component of the leveler. It is placed on the bottom of the 
pond, ditch or creek upstream from the dam. The intake device consists of a 10’ long 
piece of 10” diameter PVC pipe with about 160 - 2” holes drilled along its length. The 
PVC pipe is suspended in the center of 30” diameter woven wire tube (the wire keeps 
beavers away from the pipe and therefore the source of the leak in their dam). The intake 
device is connected with a reducer to a section of 8” diameter PVC pipe that runs through 
the dam. Attached to this pipe is flexible PVC pipe that carries water at least 20’ below 
the dam. 

ii. Cost of materials is between $600-$1,000. Installation by a professional contractor is 
suggested.  

4. Provide tree protection to limit damage from beavers to large older trees, balance beaver food supply to 
saplings and smaller diameter trees, and BCCA common area forest and land use management. 

Ways to limit beavers from removing larger older trees include actions such as:  

a. Wrap 2” x 4” x 4’ high, wire fencing around tree trunks (galvanized, green, or black vinyl). 

b. Apply 3-4’ of “sand paint” to the bottom of the tree trunk. Ratio is 1 gallon of exterior latex paint 
(color to match tree bark) to 20 ounces of mason sand. 

c. Add tree protection to limit beaver damage. Types of tree protection include: 

Figure 3. Castor Master Pond Leveler. Figure 4. Clemson Pond Leveler Diagram. 
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i. ROPEL is a bitter tasting substance that can be painted on tree trunks to discourage 
beaver from chewing. One gallon covers about 1 acre of 8 to 10-foot trees.  

ii. BIG GAME REPELLENT-DEER AWAY. 

iii. MILLER’S HOT SAUCE. 

iv. Thiram products sold under the trade names BONIDE RABBIT-DEER REPELLENT, 
NOTT’S CHEW-NOITT, 4 GUSTAFSON 42-S, and WILBUR-ELLIS SCRAM 42-S. Two 
gallons of Thiram will cover 1 acre when mixed with 100 gallons of water.  

v. Cayenne pepper/oil painted on tree trunks 2x a year. 

 

Goal 1: Action Items: 
1. Develop and refine Wildlife and Land Management Plans. 
2. Conduct a Community BioBlitz for the BCCA Common Area. 
3. Install critter cameras to identify additional wildlife. 
4. Create a GIS Map of habitats and resources. 
5. Plant additional native non-invasive live stakes or bare root plants along the creek bank in Upper 

Pokeberry Creek (parcel 87621) upstream of Great Ridge Parkway and Polk’s Landing. These will add to 
the health of the buffer and continue to improve stream bank stability.  

6. Limit beaver population (8 max) to Middle Pokeberry Creek on parcel 2611 and Lower Pokeberry Creek 
on parcel 90383. 

7. Enforce no beaver migration to Upper Pokeberry Creek on parcel 87621. 
8. Install pond leveler to control pond water elevation from affecting BCCA infrastructure on parcel 2611. 
9. Consider pond reconstruction during stream restoration. 
10. Install tree protection measures to limit older and larger tree damage on all parcels and particularly on 

parcel 87621. 
 

Figure 6. Sand paint mix. (Photo courtesy of 
Beaver Institute) 

Figure 5. Wire fence around tree trunk. (Photo courtesy of 
Beaver Institute) 

 

https://www.beaverinstitute.org/management/tree-protection/
https://www.beaverinstitute.org/management/tree-protection/
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SECTION 2.2: GOAL 2 - INFRASTRUCTURE PROTECTION 
BCCA’s goal to protect the trails, footbridges, and infrastructure within the BCCA common area located on parcels 
87621, 2611, and 90383. This requires an annual inspection and regular maintenance to ensure the facilities 
maintain a long useful life for the public.  

During the watershed assessment and site inspection conducted on November 19, 2020, footbridges and 
roadway infrastructure was visually inspected. Three footbridges (two located on Upper Pokeberry Creek 
upstream of Briar Chapel Parkway on parcel 87621 and one located on Lower Pokeberry Creek on parcel 90383 
downstream of the powerline easement) were analyzed for structural integrity, degradation, foundation instability, 
pier or pile movement, metal corrosion, and condition of support, decking, and railings. The sections below will 
identify action items and strategies for management of this infrastructure. 

Additionally, Briar Chapel Parkway, which is owned by NCDOT was visually inspected for erosion and 
undermining at the piles, columns, foundation, and bridge abutments. This bridge and supporting infrastructure 
was in excellent condition and therefore does not require action. If conditions change, notify NCDOT for 
inspection and remediation/repair as necessary.  

Section 2.2.1: Pokeberry Creek Greenway Boardwalk @ Briar Chapel 
Parkway (parcel 87621) 
The wooden footbridge boardwalk trail is located upstream of Briar Chapel Parkway on parcel 87621 (see figure 7 
below). Overall, this structure was in satisfactory condition. The existing footbridge boardwalk was low to the 
ground which can create high moisture conditions and lead metal hangers to oxidize quicker and wood to rot if not 
properly maintained and treated. These issues raise a concern of longevity due to continual exposure to moisture 
for the structure. However, typical wooden boardwalks in wet conditions can last 15 years if properly maintained.  

Figure 7. Boardwalk north of Briar Chapel Parkway on Chatham County Parcel 87621. (Chatham County Land 
Records Viewer, 2019 aerial) 
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Goal 2.1 Infrastructure Protection Recommendations 
Existing Wooden Boardwalk Maintenance Tasks: 

1. Replace wooden deck boards (as needed) 
2. Replacement of metal hangers (as needed) 
3. Limit nuisance flooding and provide closure signage and warnings if flooded over the boardwalk decking 
4. Full replacement possible in 10-15 years 

Future Replacement:  

In lieu of continually repairing the wooden boardwalk, a new structure could be rebuilt at a higher elevation with 
more durable materials such as concrete piles, a concrete boardwalk similar to PermaTrak, and a metal arch 
bridge over the main channel. The long-term maintenance costs and lifespan of a PermaTrak and metal arch 
bridge structures would far outlast that of the current wooden footbridge boardwalk, with both having a 50- to 75-
year lifespan. However, the upfront costs are more than twice that of the replacement of the existing wooden 
footbridge boardwalk. In addition, the concrete deck beams have spacing in between them similar to the current 
wooden planks on the boardwalk which will allow for drainage and would match current impervious surface area. 

 

 

Section 2.2.2: Pokeberry Creek Trail Greenway Bridge- Lower Pokeberry 
Creek (parcel 90383) 
Due to the high velocity along the toe of the stream bank slopes in the lower section of Pokeberry Creek, 
undermining of the stream banks has occurred and stream bank failure is present. The degradation and stream 
bank instability have begun to create scour around pier infrastructure at the Pokeberry Creek Trail Greenway 
Bridge which is downstream of the powerline easement and located on parcel 90383. 

Figure 8. PermaTrak Boardwalk System @ White Oak 
Greenway, Cary, NC, Boardwalk. (Photo credit: PermaTrak) 
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The scour and stream bank destabilization are 
signs of channel evolution and stream instability. 
While the stream is attempting to correct itself, 
the degradation and deepening of the channel 
and subsequent bank failure will cause the creek 
to become overly widened creating additional 
bank scour around the piers of the greenway trail 
bridge and nearby stream banks. This may result 
in a structural failure of the greenway bridge. 
Several large trees were also stuck under the 
bridge with two of the wooden columns showing 
signs of damage. The greenway bridge may be 
creating a damming effect on Pokeberry Creek 
and increasing its instability. A strategy to 
determine if the bridge width and bottom chord 
elevation are constricting the flow and adding to 
the stream degradation would be to model the 
stream flow and hydrology.  

Goal 2.2 Infrastructure Protection Recommendations 
In addition to modeling the stream with the current infrastructure, additional solutions will need to be taken to 
ensure that the BCCA infrastructure is stable, protected, and that Pokeberry Creek does not continue to degrade.  

1. A temporary solution to slow the stream bank scour would be to install soil geolifts or Class II (9-23” 
diameter) Rip Rap on both sides of the stream at the greenway bridge both upstream and downstream on 
parcel 90383.  

2. A long-term solution for this section of creek would be to design, permit, and construction a full stream 
restoration to create a transition from Middle Pokeberry Creek at the old dam ideally to Andrews Store 
Road. However, BCCA doesn’t own the entire creek corridor and would need temporary construction 
easements or permanent conservation easements. This would include bringing Pokeberry Creek on 
parcels 2611 and 90383 up in elevation to reconnect with the floodplain and to design and install in-
stream structures like rock or log vanes and j-hooks to push the flow of water away from the stream banks 
and into the middle of the channel. These measures along with buffer replanting would create a stable 
dimension, pattern, and profile for the Lower Pokeberry Creek. This is discussed in further detail in 
Section 2.5. 

Figure 10. Soil Geolift for Bank 
Stabilization (Permanent). 

Figure 11. Class II Rip Rap at Bridge Abutments 
(Temporary or Permanent). 

Figure 9. Chatham County Parcel 90383- Greenway Bridge 
and Sewer Aerials. (Chatham County Land Records Viewer, 

2019 aerial) 
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3. The wooden footbridge over the main channel of Pokeberry Creek will likely need to be replaced in the 
next 15 years. A metal arch Contech bridge with concrete boardwalks (like PermaTrak as mentioned 
previously) leading to each bridge abutment would be a good alternative in this area for a long-term 
infrastructure solution.  

As mentioned above, a metal bridge and concrete boardwalk would last for 50-75 years and need little 
maintenance. These bridges can also support the weight of 10,000-pounds (5 ton), the equivalent of an 
emergency or large maintenance vehicle for access to Pokeberry Creek trail on the eastern boundary of 
the BCCA common area. Fast and reliable emergency access to the eastern side of the BCCA common 
area is extremely important during a life-threatening emergency.  

SECTION 2.3: GOAL 3 - UPPER POKEBERRY CREEK PROTECTION 
(PARCEL 87621) 
As mentioned above in Section 2.1, Upper Pokeberry Creek (parcel 87621) needs to be protected in a different 
way than Middle Pokeberry Creek (parcel 2611) and Lower Pokeberry Creek (parcel 90383). Due to the 
outstanding forest resources and excellent stream stability, allowing beavers in this section would greatly change 
the habitat. In addition, homes are built closer to the BCCA common area and beaver activity and creation of 
beaver dam impoundments could increase the likelihood of structural flooding to residential homes and further 
impacts to BCCA common area infrastructure like the wooden footbridge boardwalk upstream of Briar Chapel 
Parkway as discussed above in Section 2.2.1.   

Goal 2.3 Upper Pokeberry Creek Recommendations for parcel 87621  
1. Monitor beaver population bi-annually 
2. Deny beaver migration upstream of Briar Chapel Parkway 

a. Remove beaver dams upon detection 
b. Trap or relocate beavers downstream to Middle Pokeberry Creek on parcel 2611 and/or Lower 

Pokeberry Creek on parcel 90383 
c. Installed tree protection measures like non-toxic oils to limit deforestation 

 

Figure 12. New Contech Metal Arch Bridge, New 
Contech Metal Arch Bridge, Dunn Creek Greenway, 

Wake Forest, NC. 

Figure 13. Smith and Sanford Creek 
Greenway, Wake Forest, NC (Metal bridge 

with a PermaTrak boardwalk transition). 



Briar Chapel Community Association 
Strategy for Long-Term Management of Common Areas Along Pokeberry Creek  

15 
 

SECTION 2.4: GOAL 4 - SANITARY SEWER AND WATERLINE PROTECTION 
(PARCEL 90383) 
The preliminary infrastructure report identified the need to protect the Old North State (ONS) Water Company’s 
sanitary sewer and waterline utility crossings that are located south of Pokeberry Creek bridge #2 (Latitude 35˚ 
49’ 12.66”, Longitude N, 79˚ 06’ 14.93” W) on parcel 90383. The sanitary sewer pipes were previously bored 
under Pokeberry Creek. Due to the creek’s instability, incision, and degradation, the utility lines are now 
unsupported aerials at approximately mid-bank height. This has created a blockage in the creek trapping logs and 
debris under and on the utility lines. This could create a potential failure if not addressed. It is noted that the lines 
are within metal bore encasement pipes and are not further encased in concrete. The condition of the 
encasement pipes appeared to be in good condition. However, there was bank scour and bank erosion on the 
western bank of Pokeberry Creek which may further impact the structural stability of the utility lines.  

Due to the severity of the potential for damage, elevation of the sanitary sewer lines above the banks of the creek 
would be ideal. However, gravity, pressure, and force main elevations may be an issue. Alternatively, a full stream 
restoration would be possible if elevation were not an option. Restoration of Pokeberry Creek in this section would 
rebury the sanitary sewer lines under the creek bed. The stream restoration has been identified as a long-term 
goal and will take several years to obtain funding, create designs, obtain permits, and complete construction. 

Goal 4 Sanitary Sewer and Waterline Recommendations 
Short Term Options (less than 6 months) 

1. Keep sanitary sewer and water lines in current location. 

2. Remove large woody debris. 

3. Rebuild western creek bank with soil geolifts (terraced slope), and/or 

4. Add Class I (5-17” diameter) or Class II (9-23” diameter) Rip Rap along banks (both sides) @ $85/TON. 

5. Optional - add concrete pier cradles. 

Positives: Relatively easy, permitting likely not needed due to utility maintenance. 

Negatives: Not conducive to natural creek restoration, could still wash downstream if creek banks are 

unstable. 

Long Term Options (6-24+ months)  

1. Install Class I or Class II Rip Rap or Permanent Turf Reinforcement Matting (PTRM) on both banks. 

Positives: Permanent, relatively easy, permitting likely not needed due to utility maintenance. 

Negatives: Not conducive to natural stream restoration, could still wash downstream if creek banks are 

unstable. 

2. Rebore, encase, and rebury within 6-12 months and add concrete encasement to limit scour. 

Positives: Permanent, removes risk of pipe failure. 

Negatives: Expensive, permits needed, creek could still undercut, likely grade control structures would 

be needed to stabilize. 

3. Evaluate/incorporate current utility crossing elevations when stream restoration design/construction 
happens (24+ months), may be able to avoid rebore and stay in current location. 

Positives: Permanent, removes risk of pipe failure, stream restoration will account for pipe elevation (if 
possible), maybe able to include cost in NCLWF stream restoration grant. 
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Negatives: 401 Permit needed, H&H study, FEMA CLOMR/LOMR required to evaluate elevation and 
change in flood levels. 

SECTION 2.5: GOAL 5 - POKEBERRY CREEK STREAM RESTORATION 
(PARCEL 90383) 
Lower Pokeberry Creek located on parcel 90383, downstream of the powerline easement, has a large eroded 
section of stream or headcut located just downstream of the powerline easement below an old beaver dam. 
Pokeberry Creek downstream of the powerline easement is highly incised and degraded. The stream continues to 
erode, get deeper and wider, creating steep, nearly vertical creek banks that are between 10 and 15 feet deep. 
Because Pokeberry Creek is highly incised, the creek cannot connect to the floodplain, dissipate energy, or drop 
suspended sediment during large storms. The excess stream flow is then carried downstream creating highly 
erosive velocities resulting in additional stream bank failure and causing further degradation of the stream. The 
erosion and bank failure are also creating highly turbid water that is being carried downstream. Sediment is also 
being deposited further downstream south of Andrew’s Store Road as noted on Aerial Imagery from Google 
Earth.  

The bank failures and excess sediment have also created small instream benches or terraces. Pokeberry Creek 
is naturally trying to repair itself. This may take time and could lead to negative impacts to BCCA common area 
infrastructure including the Pokeberry Creek Greenway bridge and water and sewer aerials located on parcel 
90383. A priority I full stream restoration would benefit BCCA and Pokeberry Creek to create a stable dimension, 
pattern, and profile, as funding allows.  

A full or partial stream restoration or stream enhancement would be greatly beneficial to the Pokeberry Creek 
watershed to address long-term stream stability and reconnect the creek to the floodplain.  

On average a full or partial stream restoration costs $300 - $500 per linear foot. The stream restoration could be 
broken up into two or three phases as noted in the map below in figure 14. Preliminary design of all sections 
should be done at the same time to ensure consistency with the project elevations and design parameters.  

1. Phase 1: Lower Pokeberry Creek (parcel 90383) should be built first; it has the most erosion and is in 
poor condition. This phase is located at the powerline easement downstream of the greenway bridge to 
the BCCA property line or a feasible tie-in point further downstream that is agreeable to property owners. 
Stream length is approximately 1,000 Linear Feet (LF).  

2. Phase 2/3: Middle Pokeberry Creek (parcel 2611) is located from the greenway boardwalk just north of 
Briar Chapel Parkway to the powerline easement. Stream length is approximately 3,440 LF. 

3. Construction Cost: The approximate construction cost (not including design, permitting, and 
construction administration/inspection) of stream restoration from just upstream of parcel 2611 to the 
southernmost BCCA property line or a logical point further downstream as approved by surrounding 
properties owners along Pokeberry Creek would be: 

Phase 1 (lower section downstream of powerline easement) $450/LF * 1,000 LF = $450,000 

Phase 2/3 (upper section primarily on parcel 2611)   $300/LF * 3,440 LF = $1,032,000 

Design (20%), Permitting, Construction Administration (10%), and Contingency (10%) = $598,800 

a. Design is typically 20% cost of construction. 
b. Permitting can take 6+ months and will need 401 stream, 404 wetland, and FEMA CLOMR/LOMR 

H&H study and permits.  
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Figure 14. Pokeberry Creek Stream Restoration Phases and Location. 
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Table 1. Total Stream Restoration Cost Estimate for Phase 1 and 2/3. 

Item Estimated Cost 

Design (20% of Construction) $296,400 

Permitting $6,000 

Construction* $1,482,000 

Construction Administration (10%) $148,200 

Contingency (10%) $148,200 

Total Estimated Cost $2,080,800 

*This number could be higher and is a rough estimate 

 

Table 2. Total Stream Restoration Cost Breakdown by Phase. 

Phase 1 Estimated Cost  Phases 2/3  Estimated Cost 

Design (20% of Construction) $90,000  Design (20% of Construction) $206,400 

Permitting $2,000  Permitting $4,000 

Phase 1 Construction $450,000  Phase 1 Construction $1,032,000 

Construction Administration (10%) $45,000  Construction Administration (10%) $103,200 

Contingency (10%) $45,000  Contingency (10%) $103,200 

Total Estimated Cost $632,000  Total Estimated Cost $1,448,800 

 
 
Alternatively, a stream enhancement would involve installation of in stream structures like J-Hook log or rock 
vanes, A-vanes, “W” weirs, and stream bank stabilization using soil lifts in areas of with the greatest need and 
with the highest priority. The unit item costs would be the same, but the total length would be much smaller and 
can be done in phases as BCCA budgeting allows. Below are figures of details of in stream structures and bank 
stabilization measures that could be used along parcel 90383 in Lower Pokeberry Creek.  

Figure 15. USDA Natural Stream Channel Restoration, J-Hook Log Vane 
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Goal 5 Pokeberry Creek Stream Restoration Recommendations 
1. Short-term: Install temporary bank stabilization under Pokeberry Greenway Trail Bridge via Class I or 

Class II Rip Rap. 

2. Apply for grant funding to conduct a stream restoration or enhancement.  

3. Long-term:  

a. Full Stream Restoration 

1. Bring the creek back up, regrading banks to be stable and reconnect water to floodplain. 

Figure 17. USDA NRCS Natural Channel and Floodplain 
Restoration, Applied Fluvial Geomorphology, Soil Lift Detail 

Figure 16. USDA NRCS Natural Channel and Floodplain Restoration, Applied Fluvial Geomorphology, "W" 
Weir Detail 
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2. Install in stream structures like log and rock vanes, j-hooks, A-vanes, and “W” weirs and 
to push water into the center of the stream and away from stream bank toe to lessen 
undermining and bank erosion.  

3. Live stakes and bareroot native, non-invasive species will be planted and will grow over 
the next several years to fill in the riparian buffer. These will take time to grow but will 
hold the soil in place. 

4. Riparian buffer seed mix and coir matting will be installed in the creek buffer to ensure 
proper stabilization (no fescue). This seed mix is typically mixed with wildflowers and 
native non-invasive plant seeds to germinate a pop of color and attract wildlife back to the 
stream. Add protection fencing if wildlife damages a significant portion of live stakes and 
bareroot plants and trees.  

5. The change in elevation between the old dam and the creek could be overcome by a 
regenerative stormwater conveyance or step pool, depending on the final elevation of the 
stream.  

b. Stream enhancement level 1 and level 2, and/or stream stabilization 
1. Install in stream structures like log and rock vanes, j-hooks, A-vanes, and “W” weirs and 

to push water into the center of the stream and away from stream bank toe to lessen 
undermining and bank erosion.  

2. Install soil lifts to help stabilize the stream banks. 

3. Install and plant live stakes and bareroot native, non-invasive species. These will grow 
over the next several years to fill in the riparian buffer to hold the soil in place. 

4. Riparian stream buffer seed mix will be installed to ensure proper stabilization (no 
fescue). This seed mix is typically mixed with wildflowers and native non-invasive plant 
seeds to germinate a pop of color. 

SECTION 3.0: RESOURCES AND FUNDING SOURCES 

SECTION 3.1: GOAL 5 - STREAM RESTORATION (PARCEL 90383) 
Additional resources will be needed to accommodate a full stream restoration or stream 
enhancement/stabilization including preliminary design, engineering, permitting, and construction to ensure that 
Pokeberry Creek returns to a stable watershed. This may come in the form of grants, a bond, donations, or a 
development of a mitigation bank on Wilkinson Creek. 

Types of grants include: 

1. NC DEQ Land and Water Fund (NCLWF formally NC DEQ Clean Water Management Trust Fund)  

a. NCLWF funds stream restoration projects to enhance or restore degraded waters and to protect 
downstream natural resources such as drinking water supplies, fisheries, and recreation 
opportunities. The intent is to restore previously degraded lands to re-establish their ability to 
protect water quality.  

b. Eligible applicants can be a state agency, a local government, or a nonprofit corporation whose 
primary purpose is the conservation, preservation, and restoration of North Carolina's natural and 
cultural resources. 

https://nclwf.nc.gov/
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c. Eligible applications have taken the form of stream restoration projects, particularly natural 
channel designs. However, other approaches to restoring impaired waters include riparian 
wetland enhancement, floodplain, and streambank enhancements. 

d. Grant options: 

ii. Stream Restoration Grant - NCLWF will fund restoration projects that restore the 
natural hydrology, stream channel, floodplain and/or riparian habitat to provide ecological 
uplift and the long‐term stability of natural resources. Typical grants range from $400,000 
to $600,000. Types of watershed restoration include:   

1. Stream Restoration, enhancement, or stabilization. 

2. Wetland Restoration, creation, or enhancement. 

3. Other projects that would promote the quality of receiving surface waters.  

iii. Planning Grant - NCLWF funds planning projects to target reductions in surface water 
pollution. The intent is to conserve areas of high resource value or to restore degraded 
lands to re‐establish their ability to protect water quality. Recently, most planning 
applications have taken the form of watershed or river corridor plans to identify and 
prioritize restoration opportunities. However, other approaches to planning may include 
watershed plans to identify and prioritize land parcels for conservation, and monitoring 
plans to identify and locate threats to the State’s cultural, environmental, and natural 
resources. No match required but score better with match funds. Typical award is under 
$100,000. 

e. Applications are typically the first Monday in February of each year.  

f. A typical Restoration Grant match is a 60/40 cash match, however a 50/50 match is more 
favorable.  

g. Annual Grant Timeline: 

1. December - Applications Available 

2. February – Applications Due 

3. Spring/Summer – Application Review by NC LWF 

4. Fall – Funding Decisions by NC LWF 

h. Information needed on the grant application includes Pokeberry Creek’s 8-digit hydrologic unit 
code (HUC) 03030002 and is classified as a Water Supply class IV (WS-IV) and Nutrient 
Sensitive Water (NSW). Pokeberry Creek drains to Haw River, within the Cape Fear River Basin.  

i. Preliminary design/master plan, GIS maps, and additional information will also be needed for the 
application:  

i. Location map 

ii. Project map (preferred with aerial photo as background)  

iii. Project map/design drawings with topo lines background  

iv. Aerial imagery with marked boundary 

v. Nutrient reduction calculations  

vi. Detailed project description 
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2. Pokeberry Creek is not on the 303(d) impaired water list. The NCDEQ/EPA 319 grant for this project is 
not eligible. However, it was included if Pokeberry Creek or the watershed is listed impaired in the future.  

3. NC Water Resources Development Grant (NRCS EQIP) 

a. The purpose of this program is to provide cost-share grants and technical assistance to local 
governments throughout the state. Applications for grants are accepted for seven eligible project 
types: general navigation, recreational navigation, water management, stream restoration, water-
based recreation, Natural Resources Conservation Service Environmental Quality Incentives 
Program (EQIP) stream restoration projects and feasibility/engineering studies. The non-
navigation projects are collectively referred to as state and local projects. 

b. Sponsorship/partnership will be required with Chatham County as they will be the applicant. 

c. Amin Davis should be contacted to look at site and help develop a competitive grant. 

d. Applications are due each year in the Spring and Fall. 

e. 50/50 match is required.  

f. Awards are typically under $100,000. 

4. List of other grants: 

a. Z. Smith Reynolds Foundation- Improve, restore, protect water quality, and ensure access to all 
waters, 501(c)3. 

b. NC Division of Mitigation Services (DMS formerly EEP) – no prior conservation easement is 
allowed, mitigation credits will not be allowable for Pokeberry Creek Restoration. There is a new 
Flood Resiliency program starting within DMS that might be a potential funding source for this 
type of project.  

Solutions mentioned would need an engineered design and permits from NCDEQ DWR (401) and US Army Corp 
of Engineers (404). A Nationwide Permit (NWP) 27 covers stream restoration, enhancement and would be 
required for construction of in stream structures for both stream restoration and enhancement. “To be authorized 
by the NWP, the aquatic habitat restoration, enhancement, or establishment activity must be planned, designed, 
and implemented so that it results in aquatic habitat that resembles an ecological reference.” In addition the 
permit allows for but is not limit to; “the removal of accumulated sediments; the enhancement, rehabilitation, or re-
establishment of riffle and pool stream structure; the placement of in-stream habitat structures; modifications of 
the stream bed and/or banks to enhance, rehabilitate, or re-establish stream meanders; the installation of 
structures or fills necessary to restore or enhance wetland or stream hydrology; mechanized land clearing to 
remove non-native invasive, exotic, or nuisance vegetation; and other related activities. Only native plant species 
should be planted at the site.” 

Land disturbance over 20,000 square feet will also need to be permitted through Chatham County to obtain and 
erosion and sediment control permit. In addition, any impacts to the water surface elevation of Pokeberry Creek’s 
including temporary measures, constraints, and instream structures would need a FEMA floodplain study model 
and possible CLOMR/LOMR.  

Goal 5 Pokeberry Creek Stream Restoration Funding Recommendations 
1. Apply for NCDEQ Water Resources Development Grant NRCS EQIP (WRDG) grant for design $92,000 

for phase 1. 

a. Coordination will be needed with Chatham County as applicant/sponsor. 

b. Contact Amin Davis with NCDEQ to determine eligibility. 

https://deq.nc.gov/about/divisions/water-resources/planning/nonpoint-source-management/319-grant-program
https://deq.nc.gov/about/divisions/water-resources/water-resources-grants/financial-assistance
https://deq.nc.gov/about/divisions/water-resources/planning/basin-planning/use-restoration-watershed-programs/funding
https://deq.nc.gov/about/divisions/mitigation-services


Briar Chapel Community Association 
Strategy for Long-Term Management of Common Areas Along Pokeberry Creek  

23 
 

c. 50/50 match: $46,000 needed from BCCA. 

d. Upon award, design and permitting to start in summer/fall 2022.  

2. Apply for NCLWF Grant Documents- Next Application Cycle begins December 2021 and closes February 
2022. Suggest waiting until design is complete in later 2022/early 2023. 

a. Contact Justin Mercer, Eastern Field Representative to discuss project, set up meeting, and 
conduct a site visit (Spring/Summer 2021). 

b. Determine if project is eligible per Justin’s recommendation. 

c. Determine if design and construction should be funded under the grant or as separate items. 

d. Determine phasing priority. 

e. Obtain 50% match, $316,000. 

c. Apply for application in Winter 2021/2022 or 2022/2023 after design is complete. 

d. Grant award in Fall 2023. 

e. Construction start either fall/winter 2023/24 or summer 2024 through winter 2024/2025. 

 
Scenario #1 

a. Design and permitting in 2021-2022 (non-grant funds or via WRDG) for Phase 1, $92,000. 

b. Construction, post grant award in fall 2022, $540,000 via NCLWF grant. 

c. 50% match for design and construction, $316,000. 

Scenario #2 

a. Design and construction, post grant award in 2022-2024 $632,000 via NCLWF. 

b. 50% match, $316,000. 

Scenario #3 (worst case) 

a. BCCA Community Bond/increase HOA rates/dues to fund entire project. 

Other Funding Sources 
Alternatively, the North Carolina Department of Mitigation Services (NCDMS) in conjunction with NC Department 
of Environmental Quality Division of Water Resources (NCDEQ DWR) provide developers mitigation credits 
through private mitigation banks by selling compensatory-mitigation credits for impacts to streams, wetlands, and 
riparian buffers. This is not a sale of physical property, but rather the sale of potential credits generated by 
wetland, streams, and riparian buffers. BCCA may not be able to develop a mitigation bank for Pokeberry Creek 
due to the existing conservation easement and prior onsite mitigation offsets that were incurred during 
development for construction impacts onsite, there may be an opportunity to develop a mitigation bank for other 
common areas. For instance, Wilkinson Creek (parcel 82828) is currently owned by NNP Briar Chapel LLC 
(Newland) but will be turned over to BCCA in the future. This stream is located west of the Briar Chapel 
Community on 117 acres of property. The development of a mitigation bank sale of the potential wetland and 
riparian buffer credits, and subsequent conservation easement may generate enough revenue to provide funds 
for the entire or a portion (50% match) of the action items and associated tasks and projects identified within this 
strategy.  

Development and approval of a mitigation bank on Wilkinson Creek would need to go through the Interagency 
Review Team (IRT). They would review a perspective report of the potential bank and determine if it is viable for 
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the creation of a mitigation bank and resulting sale of mitigation credits. The process takes several years to 
develop and then could take several more to generate enough funds from the sale of the credits to be able to fund 
a stream restoration project.          

In the event that grant funding is not obtained or the stream degradation severely threatens infrastructure prior to 
future funding grant authorization, BCCA could design, permit, and construct smaller stream enhancement and/or 
stream bank stabilization measures as discussed previously in section 2.5     

SECTION 4.0: ADDITIONAL STRATEGIES 

SECTION 4.1: MANAGEMENT OF STORMWATER RUNOFF 
As Pokeberry Creek Watershed continues to build out, particularly upstream of BCCA, future designs, repairs, 
and retrofits of stormwater infrastructure and potential restoration of Pokeberry Creek will need to take into 
consideration increased impervious surface, high intensity short duration storm events.  

In addition to accounting for external changes, BCCA will also need to consider its own impervious surface 
percentages and thresholds as the community continues to grow and improve. As of January 2019, McKim & 
Creed calculated impervious surface for the entire community at 21.87%. The maximum set by Chatham County 
is 24% impervious. Additional impervious surface over 24% will negatively affect the communities’ runoff and may 
require additional stormwater control measures (SCMs) to be installed to detain the additional volume. 

SECTION 4.2: MANAGEMENT OF RECLAIMED WATER IRRIGATION FLOWS  
Spray irrigation from reclaimed water will continue to increase within BCCA. Some spray irrigation is located 
within road right of way others are located in BCCA open spaces. 

This will be addressed during the wastewater assessment under the Preliminary Infrastructure Assessment task 
and can be incorporated into this document. 


