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HIGH COUNTRY REGIONAL WATER QUALITY 
INITIATIVE 

 
Narrative 

 
 
I. Introduction 
 
The High Country Regional Water Quality Initiative project consists of a series of tasks 
designed to advance water quality protection in the High Country region of North 
Carolina.  The High Country region includes Alleghany, Ashe, Avery, Mitchell, 
Watauga, Wilkes, and Yancey Counties.  The region is rural, mountainous, and heavily-
dissected by streams.  The New, Watauga, French Broad, Catawba, and Yadkin Rivers all 
have headwaters in the region.  There are 19 Towns in the region, none of which are 
subject to EPA Phase I or Phase II Stormwater Program regulations. 
 
The High Country Regional Water Quality Initiative project included the following work 
elements: 
 

• Review of existing local government ordinances related to stormwater 
management 

• Mapping of property owned by local governments, to aid in stormwater BMP site 
selection 

• Consultation with local government staff to identify feasible stormwater BMP 
sites 

• Consultation with local Soil and Water Conservation District staff to identify 
feasible stormwater BMP sites 

• Development of GIS datasets depicting town and county-owned properties, 
catchment areas, and BMP sites  

• Development of site-specific stormwater BMP site plans 
• Presentation to local governments of model ordinance addressing stormwater 

management 
• Creation of GIS datasets depicting erodible soils, steep slopes, and impervious 

surfaces in the region 
• Edit of hydrology data to accurately reflect flowline characteristics within the 

BMP drainage area based on field observations. 
 
II. Stormwater Best Management Practices 
 
A total of 26 stormwater BMP plans were developed.  The BMP plans are site specific, 
and are recommended based on available property, feasibility to construct, potential to 
reduce pollutants from entering streams, and demonstration value.   
 
The project initially intended to develop plans for agricultural BMPs and streambank 
restoration projects   Following discussions with Soil and Water Conservation District 
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(SWCD) and Natural Resources Conservation Service (NRCS) staff and Boards 
throughout the region, it was determined that the agricultural community is already being 
served with technical and financial assistance through existing, proven SWCD and NRCS 
programs.  SWCD and NRCS staff assists the farming community in developing BMPs 
funded through the NC Agricultural Cost Share Program and the Community 
Conservation Assistance Program.    
 
High Country Council of Governments staff assessed approximately 100 potential BMP 
sites throughout the region.  Feasible sites were not identified in all jurisdictions, and 
multiple sites were identified in some jurisdictions.  Stormwater BMP plans were 
developed for the following sites: 
 
1. Alleghany County – Alleghany County EMS Station 
2. Town of Sparta – Town Maintenance Facility 
3. Ashe County – Ashe County Courthouse 
4. Town of Jefferson – Ashe Memorial Hospital 
5. Town of Jefferson – Jefferson Fire Station/Gates Corporation 
6. Town of Lansing – Bridge at Old Field Branch 
7. Town of West Jefferson – Bowie Seagraves Park 
8. Avery County – Banner Cabinets/Avery County Ballfield 
9. Town of Banner Elk – Tate Evans Park 
10. Town of Crossnore – Town Center/Crossnore School 
11. Town of Newland – Old Public Road/North Toe River 
12. Village of Sugar Mountain – Craggy Pointe 
13. Mitchell County – Mitchell County Senior Center 
14. Town of Bakersville – Creekwalk Trailhead 
15. Town of Bakersville – Hemlock Drive Parking Lot 
16. Town of Spruce Pine – Brad Ragan Park 
17. Watauga County – Cooperative  Extention/EMS Parking Lot  
18. Town of Blowing Rock – Maple Street Parking Lot 
19. Town of Boone – Appalachian State University, Duncan Hall 
20. Wilkes County – Wilkes County Senior Center 
21. Town of Ronda – Memorial Park 
22. Town of Wilkesboro – Tyson Plant (Main/Cherry Streets) 
23. Town of Wilkesboro – Wilkesboro United Methodist Church 
24. Yancey County – Yancey County Health Department 
25. Yancey County – Ray Cort Park 
26. Town of Burnsville – Yancey County Department of Social Services 
 
 
 
III. Model Stormwater Ordinance 
 
High Country COG has developed a model stormwater ordinance that can be used by 
local governments in the region.  The model ordinance is intended to address 
development projects that involve less than one acre of disturbance.  The purpose of the 
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model ordinance is to provide a mechanism to regulate stormwater in small 
municipalities that have limited capacity to review, permit, and inspect development. 
 
Generally, the model ordinance presented in this project is based on UNC Environmental 
Finance Center’s Universal Stormwater Model Ordinance for North Carolina.  It 
removes much of the administrative functions (i.e., application review, permitting) from 
the Universal Ordinance, but sets standards for new development and requires new 
development projects to provide site plans prepared by a professional engineer that 
address post-construction stormwater management.      
 
The model ordinance was provided to local governments in the region.  Additionally, 
High Country COG staff presented the model ordinance to the Planning Boards of the 
Towns of Wilkesboro and North Wilkesboro.  As of September 30, 2012, no local 
governments in the region have adopted a version of the model ordinance.   
 
 
IV. Regional Mapping 
 
The following GIS datasets were created to help guide local decisions on future 
stormwater BMP projects: 
 
1. Erodible Soils – based on NRCS SSURGO soil tabular data. Data was extracted in 

Microsoft Access and imported in ArcGIS to map highly erodible soils based on the 
soil K factor. The K factor indicates erodibility based solely on surface texture. K 
factors greater than or equal to 0.24 were chosen based on academic articles to 
reflect erodible soils. 

2. Steep Slopes – based on 2007 NC DOT LiDAR digital elevation data. Slopes were 
generated in percent rise and reclassified to only show slopes greater than 30%. 

3. Highly Erodible Lands – retrieved from USDA NRCS Waynesville office. Depicts 
Highly Erodible Lands in our region based on soil texture and topographic 
characteristics, i.e. slope, length of slope, etc. 

4. Regional Impervious Surfaces – retrieved 2006 National Land Cover Data and 
extracted to show impervious surfaces across the region. 

5. Site Impervious Surfaces – digitized impervious surfaces for each BMP drainage 
area using 2010 orthophotography. 

6. Hydrology – based on NC Stream Mapping Program data generated from LiDAR 
technology and aerial imagery resources. The data is unavailable for Wilkes 
County, therefore the NC Floodplain Mapping Program hydrology data was 
substituted. 

7. Catchment Areas –  Delineated sub-catchments for all 19 municipalities and 
surrounding areas based on NED 1/3 arcsecond (10m resolution) digital elevation 
model and NC Stream Mapping Program hydrology data. In Wilkes County, NC 
Floodplain Mapping Program hydrology data was used in the absence of NC 
Stream Mapping Program data. The Stream Definition tool was used to define 
smaller catchment areas. The sub-catchments were delineated in order to view 
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catchments at a smaller scale than the National Hydrologic Datasets’ available 
catchment data. 

8. BMP Drainage Areas – Created micro-level drainage areas specific to the proposed 
BMP sites based on field observation, delineated sub-catchments, hydrology and 
topographic digital data. 

9. Public Property – Queried each county’s tax parcel digital data to extract all county 
and town-owned parcels to help locate potential BMP sites. 
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High Country Council of Governments 
Regional Stormwater Project 

Alleghany County 
 
 
 
Alleghany County EMS Station 
 

  

 
 
 
 
 
 
 
 
 
 
 

Problem 
The adjacent fire department and EMS properties are heavily paved to accommodate the emergency vehicles and thus 
generate a significant amount of runoff which flows offsite, causing erosion on a neighboring property. The site 
contributes to stormwater from elsewhere in town which discharges into a stream approximately 200 feet away.  The 
runoff from the site introduces oils and grease, hydrocarbons, metals, and road salt to the stream. 
 
Drainage area = 0.81 acre Impervious surface = 0.67 acre; 83% 
Affected stream = unnamed tributary to Bledsoe Creek  Stream classification = C, Tr 
 

 
 
 
BMP solution 
Much of the runoff can be 
captured at a point behind the 
EMS building, held, and filtered 
with a bioretention cell. This 
BMP was selected based on site 
characteristics, space limitation, 
and the desire of the building 
occupants to maintain a 
landscaped appearance.  There 
is approximately 600 square 
feet of space available for the 
bioretention cell.   
 
 
 
 

Bioretention 
cell 



 

  

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 17   5   13 
COD 300   U   U 
TSS 771   108   663 
LEAD 1   1   0 
COPPER 0   U   U 
ZINC 1   1   0 
TDS 2,068   U   U 
TN 4   2   2 
TKN 6   U   U 
DP 0   U   U 
TP 1   0   0 
CADMIUM 0   U   U 

 

 
 
 
Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with roadways will be prevented 
from entering the stream. Elimination of the stormwater volume from the creek will help lessen erosion downstream 
that often results from higher stream volumes. The site is located in Sparta where the Town government has recently 
completed a number of significant stormwater retrofit projects, with more planned. This BMP will augment those 
projects and contribute to the overall reduction of runoff throughout town.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Cost estimate2 
Construction  $40,795 
Design & engineering      2,039 
   $42,834 
 
Funding 
North Carolina Clean Water Management Trust Fund 
Soil & Water District Community Conservation Assistance Project Program 
North Carolina Division of Water Resources Development Project Grant Program 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical bioretention cell: 
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High Country Council of Governments 
Regional Stormwater Project 

Town of Sparta 
 
Town Maintenance Facility 
 

Problem  
Impervious surfaces at the Town 
maintenance facility results in a 
substantial amount of uncontrolled 
runoff.  The runoff from the site 
contains oils and grease, 
hydrocarbons, metals, and road salt 
that drains to neighboring 
properties and ultimately to a 
stream located approximately 600 
feet from the site. 
 
Drainage area = 1.86 acre 
Impervious surface = 1.38 acre; 74% 
 
 

Affected stream = unnamed tributary to Bledsoe Creek           Stream classification = C, Tr 
 

 
 
BMP solution 
The only available space 
for BMP treatment is the 
two grassy strips flanking 
the entrance drive. Their 
shapes and dimensions 
dictate that vegetated 
swales will be the BMP 
used. A grade-level drain 
will be necessary to direct 
the runoff to the swales.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Vegetated swale 



 

 Vegetated 
swale 

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 56   28   28 
COD 963   578   385 
TSS 2,474   668   1,806 
LEAD 3   2   1 
COPPER 1   U   U 
ZINC 4   1   2 
TDS 6,631   U   U 
TN 14   9   6 
TKN 20   U   U 
DP 0   U   U 
TP 2   1   1 
CADMIUM 0   U   U 

 

Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the nearby stream. The Town is aware of the need for stormwater management and 
recently completed a number of significant retrofit projects, with more planned. This BMP will augment those projects 
and contribute to the overall reduction of runoff throughout town.     
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Cost estimate2 
Construction  $25,047 
Design & engineering     2,500 
   $27,547 
 
Funding 
NC Clean Water Management Trust Fund 
Soil & Water District Community Conservation Assistance Program 
North Carolina Division of Water Resources Development Project Grant Program 
 
 
 
 
 
 
 
 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical swale: 
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High Country Council of Governments 
Regional Stormwater Project 

Ashe County 
 
Ashe County Courthouse 

 
 
 
Problem  
Runoff from parking lots (one complete; one under 
construction) is piped below the road and exits below a 
retaining wall as shown in the photos. Runoff from the 
site introduces oils and grease, hydrocarbons, metals, and 
road salt to an intermittent stream channel. During 
extremely heavy rains, the stormwater contributes to 
flooding in the highway below and enters Naked Creek.  
In addition to existing stormwater concerns, future 
development planned for the area below the discharge 
will require management of stormwater from this site. 
 
 

 
 
  
 
 Drainage area = 11.72 acres 
Impervious area = 2.29 acres; 20% 
Affected stream = unnamed tributary to Naked Creek 
Stream classification = C + 
 
 
 
 
 
 
 
 
 
 
 
BMP solution 
A detention basin will be constructed below the discharge point 
in the retaining wall. The site will not interfere with planned 
development elsewhere at this location.  The BMP was selected 
based on the volume of stormwater, the availability of space, and 
the inconspicuous location.   
 
 
 

Detention basin 

 

13



 

  

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 69   50   19 
COD 1,186   949   237 
TSS 3,046   1,294   1,751 
LEAD 4   2   2 
COPPER 1   U   U 
ZINC 4   3   1 
TDS 8,164   U   U 
TN 18   12   5 
TKN 25   U   U 
DP 0   U   U 
TP 3   2   1 
CADMIUM 0   U   U 

 

Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the stream. Elimination of the stormwater volume from the creek will lessen erosion 
downstream that is often associated with higher stream volumes. Temperature fluctuations caused by this site’s runoff 
will be eliminated.       

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Cost estimate2 
Construction $17,175 
Engineering      1,000  
  $18,175 
 
 
 
Funding 
North Carolina Clean Water Management Trust Fund 
Soil & Water District Community Conservation Assistance Program 
North Carolina Division of Water Resources Development Project Grant Program 
 
 
 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical detention basin:  
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High Country Council of Governments 
Regional Stormwater Project 

Town of Jefferson 
 
Ashe Memorial Hospital 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Problem  
The hospital is located on top of a hill. Much of the runoff 
from the hospital building, parking, and roads collects at a 
single culvert which drains directly into a stream (red arrow 
indicates location of discharge). The runoff from the site 
introduces oils and grease, hydrocarbons, metals, and road 
salt to the receiving stream. 
 
 
 
 

 
 
 
 
 
 
 
Drainage area = 4.93 acres 
Impervious surface = 3.20 acres; 65% 
 
Affected stream = unnamed tributary to 
Naked Creek 
Stream classification= C + 
 
 
 
 
 
 

 

17



 

 Detention 
basin 

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 148   41   106 
COD 2,554   U   U 
TSS 6,557   918   5,639 
LEAD 8   5   3 
COPPER 2   U   U 
ZINC 9   7   2 
TDS 17,575   U   U 
TN 38   17   21 
TKN 54   U   U 
DP 0   U   U 
TP 5   2   4 
CADMIUM 0   U   U 

 

 
BMP solution 
The stormwater enters the stream via a culvert in the wooded area (blue arrow). The stream flows out of the woods into 
the unmowed area on the left. Because the site is not visible from the hospital campus and abundant space is available, 
stormwater will be diverted via a flowsplitter into an extended linear detention basin that will be constructed parallel to 
the stream.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the stream. Elimination of the stormwater volume from the creek will lessen erosion 
downstream that is often associated with higher stream volumes. Temperature fluctuations caused by this site’s runoff 

will be eliminated.   
 
     
Cost estimate2 
Construction,  
including flowsplitter $35,325 
Design & engineering     7,065 
   $42,390 
 
 
Funding 
NC Clean Water Management Trust Fund 
 
Soil & Water District Community Conservation 
Assistance Program 
 
North Carolina Division of Water Resources 
Development Project Grant Program 
 
 
 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
 

 
 
 

detention 
basin 

 

18



HOSPI
TAL AV

E

MEDICAL PARK DR

E MAIN ST

Naked Creek

Town of Jefferson Site:
Ashe Memorial Hospital

0 14070
Feet

Ü

1 inch = 140 feet

Site 1: Detention Basin

ASHE MEMORIAL
HOSPITAL INC.

HOSPITAL

Parcels

2010 Orthophotography

Roads
NHD Flowline by Type
Source: NC Stream Mapping Program

Culvert
Stream / River

Drainage Area

19



Diagram and photograph of a typical detention basin:  
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High Country Council of Governments 
Regional Stormwater Project 

Town of Lansing 
 
 
 
Bridge at Old Field Branch 
 
Problem 

  

 
 
 
Runoff from the street is piped directly into 
the receiving stream.  The runoff from the 
pavement introduces oils and grease, 
hydrocarbons, metals, and road salt to the 
stream. 
 
 
Drainage area = 0.12 acre 
Impervious surface = 0.11; 94% 
 
Affected stream = Old Field Branch  
Stream classification = C, Tr, HQW  
 

 
 

 
 
 
 
BMP solution 
A bioretention cell will be 
installed at the discharge 
point to capture and filter 
the runoff. The inclusion of 
appropriate plants will 
enhance its filtering 
capacity while maintaining 
the manicured appearance 
of the site.  The slope and 
width of the area available 
will limit the size of the 
bioretention cell.  
 
 
 
 
 

 

Bioretention cell 



 

  

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 4   1   3 
COD 62   U   U 
TSS 160   10   150 
LEAD 0   U   U 
COPPER 0   U   U 
ZINC 0   U   U 
TDS 428   U   U 
TN 1   U   U 
TKN 1   U   U 
DP 0   U   U 
TP 0   0   0 
CADMIUM 0   U   U 

 

 
Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with roadways will be prevented 
from entering the stream. Elimination of the stormwater volume from the creek will lessen erosion downstream that  
often results from higher stream volumes.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cost estimate2 
Construction  $2,794 
Design & engineering       500 
   $3,294 
 
Funding 

North Carolina Clean Water Management Trust Fund 

Soil & Water District Community Conservation Assistance Project Program 

North Carolina Division of Water Resources Development Project Grant Program 

 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical bioretention cell: 
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Bioretention cell 

High Country Council of Governments 
Regional Stormwater Project 

Town of West Jefferson 
 
Bowie-Seagraves Park  
 

 
Problem  
A stream flows under the 
parking lot via a culvert and 
discharges into the park. Runoff 
from the parking lot and street is 
channeled and drained to the 
stream prior to its flow out of 
the culvert. Because the runoff 
adds considerable volume to the 
stream, it is contributing to 
streambank erosion in the park.   
 
 

 
Drainage area = 6.47 acres 
Impervious surfaces = 2.05 acres; 32% 
 
Affected stream = unnamed tributary to Little Buffalo Creek 
Stream classification = C, Tr + 
 
 
BMP solution 
A bioretention cell will be installed where the paved channel 
is located, with the existing drain used to capture overflow 
from extreme rain events. Bioretention with appropriate 
plants and landscaping is the best solution due to the need 
to maintain the park environment. With interpretive signage 
the BMP will also serve an educational purpose.     
 

 
 

 

existing drain to culvert shown above  

35



 
Water quality benefits 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the stream. A lower stream volume during heavy rains will help reduce the amount of 
streambank erosion and sedimentation now occurring.  
 

 bioretention1 

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 194   96   98 
COD 3,351   2,011   1,341 
TSS 8,605   2,323   6,282 
LEAD 10   6   5 
COPPER 2   U   U 
ZINC 12   5   7 
TDS 23,066   U   U 
TN 50   30   20 
TKN 71   U   U 
DP 1   U   U 
TP 7   4   3 
CADMIUM 0   U   U 

 
 
Cost estimate2 
Construction  $40,795 
Design & engineering      2,039 
   $42,834 
 
Funding 
North Carolina Clean Water Management Trust Fund 
Soil & Water District Community Conservation Assistance Project Program 
North Carolina Division of Water Resources Development Project Grant Program 
 
 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
 

36



LONG ST

PARK RD

BARE ST

RID
GEC

RES
T A

VE

SO
UT

H C
HU

RCH
 AV

E

CAL
VIN

 AV
E

MOU
NTA

IN 
AV

E

FR
A N

K  S
T

Town of West Jefferson:
Bowie Seagraves Park

0 9045
Feet

Ü

1 inch = 90 feet

Site 1: Bioretention Cell

TOWN OF WEST JEFFERSON

Parcels

2010 Orthophotography

Roads
NHD Flowline by Type
Source: NC Stream Mapping Program

Culvert
Stream / River

Drainage Area



Diagram and photograph of a typical bioretention cell: 
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High Country Council of Governments 
Regional Stormwater Project 

Avery County 
 
Banner Cabinets/Avery County Ballfield 
 
Problem 
 

 
 
 

          
 
The culvert on the right in Photo 1 carries a small stream and also captures runoff from the road. The culvert on the left 
drains the area around a cabinet manufacturer. Both culverts flow into a single culvert shown on the right in Photo 2, 
which then transports the stream and storm runoff to the edge of the wooded area in the background (other end shown 
in Photo 3). Surface runoff from pavement and surrounding structures contributes to stormflow in the same area. (3) 
The stream/runoff flows on the surface parallel to the walking trail and enters a drain pipe (Photo 4). The pipe cannot 
handle the storm flow, and is clogged with sediment.  
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

2 

4 

3 

 1 
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Detention basin will 
capture runoff from 
this culvert 

 
 

Wetland detention 

 
 
The water that is able to enter the pipe empties into 
the creek, contributing to flooding in this area. (Photo 
5) 
 
Drainage area = 26.27 acres 
Impervious surface = 4.92 acres 
 
Affected stream = unnamed tributary to North Toe 
River 
Stream classification = WS-V, Tr 
 
 
 

 
 

BMP solution 
 
The area in Photo 1 has already been modified into a 
basin-like structure to capture and direct the stormwater. 
The site will be further modified into a functioning 
stormwater detention basin to store and treat the runoff 
from the higher culvert. This will reduce the runoff into 
the stream, gradually release it, or eliminate it totally. The 
two lower culverts will be connected in order to carry the 
streamflow and runoff  to the area in Photo 3 without 
interfering with the proposed detention basin. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The current route of the stream/runoff parallels an open grassy area where the topography is conducive to the 
construction of connecting wetland detention cells appropriate to the character of the park. The stormwater will spread 
over a larger area with the capacity to store a significant amount of water, and pollutants will be filtered as the water 
slowly discharges from the cell. 

5 

 

Install a connecting 
culvert   

 
 
 

Wetland detention 
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 Dry 
detention 
basin 

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 120   88   32 
COD 690   552   138 
TSS 3,240   1,377   1,863 
LEAD 4   2   2 
COPPER 1   U   U 
ZINC 4   3   1 
TDS 3,390   U   U 
TN 36   25   11 
TKN 12   U   U 
DP 2   U   U 
TP 4   3   1 
CADMIUM 0   U   U 

 

 

 Wetland 
detention 

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 289   211   78 
COD 1,865   1,492   373 
TSS 4,046   1,719   2,326 
LEAD 3   2   2 
COPPER 1   U   U 
ZINC 12   9   2 
TDS 5,727   U   U 
TN 81   57   24 
TKN 42   U   U 
DP 3   U   U 
TP 11   8   3 
CADMIUM 0   U   U 

 

 
 
Water quality benefits1 
By capturing and treating the runoff, heavy metals and 
other pollutants associated with parking lots and 
roadways will be prevented from entering the larger 
creek. Sediment will be captured as well. Reduction or 
elimination of the stormwater volume entering the 
creek will mitigate flooding at the confluence and 
downstream; thus lessening erosion that often results 
from higher stream volumes.  
 
     
 
 
 
 
 
 
 
 
Cost estimate2 
Dry detention basin $11,400 construction 
           570  engineering 
   $11,970 
 
Wetland detention $14,268 construction 
       1,000  engineering
  
   $15,268 
 
TOTAL PROJECT COST $27,238  
 
 
 
 
 
 
 

Funding 
North Carolina Clean Water Management Trust Fund 
Soil & Water District Community Conservation Assistance Program 
North Carolina Division of Water Resources Development Project Grant Program 
 
 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical detention basin:  
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Diagram and photograph of a typical stormwater wetland: 
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High Country Council of Governments 
Regional Stormwater Project 

Town of Banner Elk 
 
 
 
Tate Evans Park 
 

 
 
Problem 
Runoff from parking lots & drives is piped directly into Shawneehaw Creek. The creek was the focus of a major stream 
restoration effort and is a central feature of the Town park. The park is heavily used for active recreation, including the 
creek.  The runoff from the paved surfaces introduces oils and grease, hydrocarbons, metals, and road salt to the 
stream, and can increase water temperature. 
   
 
 
Drainage area = 0.92 acre 
Impervious surface = 0.83 acre 
 
Affected stream = Shawneehaw 
Creek 
Stream classification = C, Tr 
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 Bioretention 
cell 

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 33   12   21 
COD 570   285   285 
TSS 1,463   329   1,134 
LEAD 2   1   1 
COPPER 0   U   U 
ZINC 2   1   1 
TDS 3,922   U   U 
TN 8   7   2 
TKN 12   U   U 
DP 0   U   U 
TP 1   1   1 
CADMIUM 0   U   U 
            

 

 

 
BMP solution 
Because the park is heavily used, an expansive BMP is not feasible. The lack of space can be mitigated by developing a 
linear BMP bordering the creek; in effect, a relatively shallow and narrow bioretention cell that will dissipate and absorb 
the flow over several linear feet as opposed to one that is conventionally deep and wide. The existing culvert (red arrow) 
will be sheared back a few feet to obtain an angle where runoff can flow into the proposed BMP (blue arrows). A 
flowsplitter will be installed to direct stormwater into the BMP while allowing extremely excessive flows to spill over into 
the former channel.  
 
Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the stream. Reduction or elimination of the stormwater volume entering the creek will 
lessen erosion downstream associated with higher stream volumes.  

 
 
  
 
 
Cost estimate2 
Bioretention cell & flowsplitter $19,304 
Design & engineering      7,721 
    $27,025 
 
 
Funding 
NC Clean Water Management Trust Fund 
 
Soil & Water District Community Conservation 
Assistance Program 
 
North Carolina Division of Water Resources 
Development Project Grant Program 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical linear bioretention cell: 
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High Country Council of Governments 
Regional Stormwater Project 

Town of Crossnore 
 
 
 
Town Center/Crossnore School 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Problem 
Runoff from one of the Crossnore School parking lot flows to a drain near Town Hall where it is directed into a stream.  
 
Drainage area = 0.36 acre   Affected stream = unnamed tributary to Crossnore Creek 
Impervious surface = 0.15 acre; 41%  Stream classification = C 
 
BMP solution 
The landscaped area will be expanded slightly (with no loss of parking space) and converted into a bioretention area. 
The site will be landscaped in a similar fashion, but the soil will be replaced with materials and a soil mix that will retain 
greater quantities of runoff. The addition of appropriate plants will enhance its filtering and retention capacity. A grade-
level road drain will direct flow into the biorention area.   
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 Bioretention 
cell  

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 11   2   9 
COD 186   U   U 
TSS 479   29   450 
LEAD 1   U   U 
COPPER 0   U   U 
ZINC 1   U   U 
TDS 1,283   U   U 
TN 3   U   U 
TKN 4   U   U 
DP 0   U   U 
TP 0   0   0 
CADMIUM 0   U   U 

 

Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots will be prevented 
from entering the stream. Elimination of the stormwater volume from the creek will help lessen erosion downstream 
that  often results from higher stream volumes.  The bioretention cell will also help filter road salts and reduce water 
temperature spikes.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Cost estimate2 
Construction  $3,810 
Design & engineering       500 
   $4,310 
 
Funding 
North Carolina Clean Water Management Trust Fund 
Soil & Water District Community Conservation Assistance Project Program 
North Carolina Division of Water Resources Development Project Grant Program 
 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical bioretention cell: 
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High Country Council of Governments 
Regional Stormwater Project 

Town of Newland 
 
 
 
 
Old Public Road/North Toe River  
 

 
 
Problem 
Runoff from an area near the center of 
town concentrates in this headwater 
tributary stream to the Toe River, causing 
flooding problems and contributing 
pollutants to the streamflow. The 
drainage area consists of various urban 
land uses- residential, commercial, 
streets, and parking.  
 
Drainage area = 76.14 acres 
Impervious surface = 18.94 acres; 25% 
 
Affected stream = unnamed tributary to 
North Toe River 
Stream classification = WS-V, Tr 

 
BMP solution 
The area in the stream vicinity is heavily developed with little space for a BMP. A parcel of land across the road from the 
stream is owned by the Town and available for a BMP. A detention basin will be necessary to treat the high volume of 
stormwater in this drainage area. As indicated by the photo, the base flow of the stream is very low. A weir structure will 
be installed (blue arrow) on the stream to capture only the stormflow and divert it via a culvert across the road to the 
proposed detention basin. The detention basin will hold and filter the runoff to remove pollutants. 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 

Weir diversion 

 
 

Detention 
Basin 

 
 



 

  

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 5,711   1,599   4,112 
COD 39,593   U   U 
TSS 79,186   11,086   68,100 
LEAD 69   41   27 
COPPER 14   U   U 

        
        

        
        

        
        

        
 

 
 
 
Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the stream. Reduction or elimination of the stormwater volume entering the creek will 
mitigate erosion associated with higher stream volumes.   
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
Cost estimate2      
Construction  $41,668 
Design & engineering $   2,083 
   $43,751 
 
Funding 
North Carolina Clean Water Management Trust Fund 
Soil & Water District Community Conservation Assistance Project Program 
North Carolina Division of Water Resources Development Project Grant Program 
 
 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical detention basin:  
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High Country Council of Governments 
Regional Stormwater Project 

Village of Sugar Mountain 
 
 
 
 
Craggy Pointe  
 
Problem 
 

Runoff from a street and parking area (photo above left) is 
causing severe erosion at several points downhill of the 
site (photos below and right).   
   
 

 
 
Drainage area = 8.15 acres 
Impervious surface = 1.41 acre; 17%  
 
Affected stream = unnamed tributary to West Fork of 
Linville River  
Stream classification = C Tr 
 
BMP solution 
A detention basin will be installed near the impervious area 
to capture, retain, and treat the runoff.   
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Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 42   7   35 
COD 730   U   U 
TSS 1,875   113   1,763 
LEAD 2   U   U 
COPPER 0   U   U 
ZINC 3   U   U 
TDS 5,027   U   U 
TN 11   U   U 
TKN 16   U   U 
DP 0   U   U 
TP 2   0   1 
CADMIUM 0   U   U 

 

Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the receiving stream, located approximately 200 feet from the BMP site. Reducing the 
velocity of the runoff will also reduce erosion and sedimentation.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Cost estimate2      
Construction  $28,000 
Design & engineering $  1,400 
   $29,400 
 
Funding 
North Carolina Clean Water Management Trust Fund 
 
Soil & Water District Community Conservation Assistance Project Program 
 
North Carolina Division of Water Resources Development Project Grant Program 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical detention basin:  

 

 

 

 

 

 

60



High Country Council of Governments 
Regional Stormwater Project 

Mitchell County 
 
 
 
 
Mitchell County Senior Center 

 
Problem 
Several Mitchell County agency buildings occupy a site in the Ledger Community. Runoff from the site and the access 
road collects in a ditch in front of the Senior Center (brick building in photo) and the Board of Education building, and 
eventually reaches a creek. Erosion from the runoff is evident in several locations. Some stormflow from the road also 
reaches the ditch.  The runoff from the site introduces oils and grease, hydrocarbons, metals, and road salt to the 
stream. 

 
Drainage area = 15.64 acres          Impervious surface = 5.02 acres; 32%       

Affected stream = unnamed tributary to 
Cranberry Branch   
Stream classification =  C, Tr 
 
BMP solution 
The drainage ditch’s existing form will be 
used to convert it to a bioretention 
swale, replacing at least some of the soil 
with materials and a soil mix that will 
retain greater quantities of runoff. Space 
is available to widen it to increase its 
volume. The addition of appropriate 
plants will also enhance its filtering and 
retention capacity, and give this BMP a 
landscaped appearance that is needed at 
this highly visible location. A series of 
checkdams will slow the velocity to allow 
more infiltration.  
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 Vegetated 
swale 

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 469   232   237 
COD 8,102   4,861   3,241 
TSS 20,801   5,616   15,185 
LEAD 25   14   11 
COPPER 5   U   U 
ZINC 30   12   18 
TDS 55,757   U   U 
TN 120   72   48 
TKN 172   U   U 
DP 2   U   U 
TP 17   9   8 
CADMIUM 0   U   U 
 

 
 
Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the stream. Elimination of the stormwater volume from the creek will lessen erosion 
downstream that is often associated with higher stream volumes. With erosion no longer an issue, sedimentation from 
the site will no longer enter the stream.    
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Cost estimate2 
Construction  $91,113 
Design & engineering     4,555 
   $95,668 
 
 
Funding 
North Carolina Clean Water Management Trust Fund 
Soil & Water District Community Conservation Assistance Program  
North Carolina Division of Water Resources Development Project Grant Program 
 
 
 
 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical swale: 
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High Country Council of Governments 
Regional Stormwater Project 

Town of Bakersville 
 
 
Creekwalk Trailhead 

 
 

 

 

 

 

 

 

 

Problem 
Runoff from the school campus and adjacent street is piped off-site and drains into the creek. The flattened vegetation 
indicates that the existing grassy area is insufficient to filter the high volume of stormwater.  The runoff from the street, 
parking lots, and rooftops introduces oils and grease, hydrocarbons, metals, and road salt to the stream. 
   
 

 
 
BMP solution 
The site is adjacent to a town park that 
serves as a trailhead for a walking path. A 
linear bioretention cell with ornamental 
plantings will enhance the park environment 
while achieving the desired water quality 
objectives.     
 
 
Drainage area = 6.53 acres 
Impervious surface = 2.45 acres; 37% 
Affected stream = White Oak Creek 
Stream classification = C, Tr 
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Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the stream. Elimination of the stormwater volume from the creek will lessen erosion 
downstream that is often associated with higher stream volumes. Temperature fluctuations caused by this site’s runoff 
will be eliminated.       
 

 bioretention 

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 196   72   123 
COD 3,383   1,691   1,691 
TSS 8,685   1,954   6,731 
LEAD 10   4   7 
COPPER 2   U   U 
ZINC 12   8   4 
TDS 23,279   U   U 
TN 50   40   10 
TKN 72   U   U 
DP 1   U   U 
TP 7   4   3 
CADMIUM 0   U   U 

 
 
Cost estimates2  
Construction  $11,938 
Design & engineering     1,193 
   $13,131 
 
Funding 
North Carolina Clean Water Management Trust Fund 
Soil & Water District Community Conservation Assistance Program 
North Carolina Division of Water Resources Development Project Grant Program 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
 

66



SOUTH  MITCHELL AVE

WILLI
S C

OV
E R

D

CRIMSON LAUREL WAY

White Oak Creek

Cane Creek

White Oak Creek

Town of Bakersville Site:
Creekwalk Trailhead

0 11055
Feet

Ü

1 inch = 110 feet

Site 1: Bioretention Cell

MITCHELL COUNTY
SCHOOL

Parcels

2010 Orthophotography

Roads
NHD Flowline by Type
Source: NC Stream Mapping Program

Culvert
Stream / River

Drainage Area

TOWN OF
BAKERSVILLE



Diagram and photograph of a typical bioretention cell: 
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High Country Council of Governments 
Regional Stormwater Project 

Town of Bakersville 
 
 
 
 
Hemlock Drive Parking Lot 
 

Problem 
 

Runoff from the parking lot flows off the lot through a 
15’ grass area and into the creek. While the grass may 
capture much of the sheetflow, flattened vegetation 
shows that some stormwater concentrates at specific 
locations and flows unimpeded into the stream. The 
runoff from the site introduces oils and grease, 
hydrocarbons, metals, and road salt to the stream. 
 
 
 
 
Drainage area = 0.5 acre 
Impervious surface = 0.46 acre; 92% 
 
Affected stream = Honeycutt Branch 
Stream classification = C, Tr 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
BMP solution 
Because the Town desires to maintain a trimmed border, the grassy area will be enhanced with bioretention features 
that will avoid an overgrown, messy appearance. A portion of the soil will be replaced with appropriate bioretention 
media. Landscape features, such as ornamental bunch grass, will be planted to capture and filter runoff, with thicker 
plantings at spots where the runoff tends to concentrate.  
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Water quality benefits 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the stream. Elimination of the stormwater volume from the creek will lessen erosion 
downstream that is often associated with higher stream volumes. Temperature fluctuations caused by this site’s runoff 
will be eliminated.       
 
 

Vegetated 
filter strip1  

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 74   36   37 
COD 1,269   761   508 
TSS 3,259   880   2,379 
LEAD 4   2   2 
COPPER 1   U   U 
ZINC 5   2   3 
TDS 8,734   U   U 
TN 19   11   8 
TKN 27   U   U 
DP 0   U   U 
TP 3   1   1 
CADMIUM 0   U   U 

 
 
Cost estimate2 
Construction  $4,900 
Design & engineering       500 
   $5,400 
 
Funding 

North Carolina Clean Water Management Trust Fund 

Soil & Water District Community Conservation Assistance Program 

North Carolina Division of Water Resources Development Project Grant Program 

 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical bioretention cell: 
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bioretention cell 

Bioretention cell 

High Country Council of Governments 
Regional Stormwater Project 

Town of Spruce Pine 
 
Brad Ragan Park  
 
Problem 
The park contains several areas where runoff from parking lots & roads is diverted directly into a stream.  The runoff 
introduces oils and grease, hydrocarbons, metals, and road salt to the receiving stream. 
 
Drainage area = 1.69 acres   Affected stream = unnamed tributary to English Creek 
Impervious surfaces = 1.06 acres; 63%  Stream classification = C, Tr 
 
BMP solution 
Four bioretention cells will be installed at separate locations to retain runoff & prevent stormwater from entering 
streams.  Bioretention is the preferred BMP because the park environment will require a treatment that will blend well 
with the landscape and be unobtrusive to recreation activities. The park is heavily used by school groups and therefore 
the stormwater treatments will also serve an educational purpose with interpretive signage.     
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

stream 

stream 



bioretention cell  

 
 
Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the stream. Elimination of the stormwater volume from the creek will lessen erosion 
downstream that is often associated with higher stream volumes. Temperature fluctuations caused by this site’s runoff 
will be eliminated.   
 

 Bioretention 
cells 

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 51   25   26 
COD 875   525   350 
TSS 2,248   607   1,641 
LEAD 3   1   1 
COPPER 1   U   U 
ZINC 3   1   2 
TDS 6,025   U   U 
TN 13   8   5 
TKN 19   U   U 
DP 0   U   U 
TP 2   1   1 
CADMIUM 0   U   U 

     
 
Cost estimate2 
Construction  $26,924 
Design & engineering     2,600 
   $29,524 
 
Funding 
North Carolina Clean Water Management Trust Fund 
Soil & Water District Community Conservation Assistance Program 
North Carolina Division of Water Resources Development Project Grant Program 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical bioretention cell: 
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High Country Council of Governments 
Regional Stormwater Project 

Watauga County 
 
 
 
 

Cooperative Extension 
Parking Lot 

 
Problem 

 
Runoff from two connected parking 
lots serving County agencies in 
downtown Boone drains directly into 
Boone Creek.  Boone Creek flows 
through downtown Boone and 
Appalachian State University (ASU) 
campus.  It is culverted for most of 
its length in downtown, and is 
impacted by point and non-point 
source pollution sources.  Boone 
Creek is the focus of many 
restoration projects.   
 

On the Cooperative  Extension parking lot, runoff is directed to a single catch basin over the culerted creek. 
 
Drainage area =   0.35 acre 
Impervious surface =   0.35 acre; 100%     
 
Affected stream = Boone Creek 
Stream classification = C, Tr + 
 
BMP solution 
Stormwater will be directed away from the catch basin via a grade-level drain (blue lines in photo above) to a point 
where it will flow to a bioretention cell at the back of the lot (red arrow in photo above).   
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Load before 
BMP 

(lbs/yr)   

Load 
after BMP 

(lbs/yr)   
Load Reduction 

(lbs/yr) 
BOD 21   4   17 
COD 357   U   U 
TSS 918   55   863 
LEAD 1   U   U 
COPPER 0   U   U 
ZINC 1   U   U 
TDS 2,460   U   U 
TN 5   U   U 
TKN 8   U   U 
DP 0   U   U 
TP 1   0   1 
CADMIUM 0   U   U 

 

EMS Parking Lot 
 
Problem 

 

 
 

On the EMS parking lot, runoff is channeled directly into Boone Creek through a concrete spillway (photo above right). 
 
Drainage area =   0.34 acre 
Impervious surface =   0.34 acre; 100%     
 
Affected stream = Boone Creek                 
Stream classification = C, Tr + 
 
BMP solution   
A bioretention cell will be constructed at the point where the runoff collects at the spillway.  
 
Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the stream. Elimination of the stormwater volume from the creek will help lessen erosion 
downstream that often results from higher stream volumes. Temperature fluctuations associated with runoff from this 
site will be reduced. Efforts are being made to restore Boone Creek to a more natural condition with diverse objectives 
related to water quality, flood mitigation, and aesthetics. This BMP will help achieve the goals of that overall project.     

 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 

Bioretention 
cell 
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Cost estimate2      
Construction  $17,526 
Design & engineering $      876 
   $18,402 
 
Funding 
North Carolina Clean Water Management Trust Fund 
 
Soil & Water District Community Conservation Assistance Project Program 
 
North Carolina Division of Water Resources Development Project Grant Program 

2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical bioretention cell: 
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High Country Council of Governments 
Regional Stormwater Project 

Town of Blowing Rock 
 
 
 
 
Maple Street Parking Lot 
 

Problem 
  

Runoff from the parking lot flows offsite 
to neighboring properties.  The runoff 
contributes to stormwater flow from 
other locations in town, channeling 
approximately 400 feet east of the site 
and draining into a perennial stream 
approximately 1,200 feet from the site. 
The entire area is urbanized, consisting of 
commercial development and residential 
development on small lots. The runoff 
from the paved areas introduces oils and 
grease, hydrocarbons, metals, and road 
salt to the stream. 

 
Drainage area = 0.84 acre 
Impervious area = 0.77   92% 
 
Affected stream = unnamed tributary to Middle Fork, South Fork New River 
Stream classification = WS-IV + 

 
 
 
 
BMP solution 
The existing vegetated border 
area, located downslope of the 
parking lot, is ideal for 
conversion to a linear 
bioretention cell to capture and 
filter the runoff. Bioretention will 
enhance the appearance of the 
lot, which is centrally located, 
highly visible, and heavily used by 
visitors. A grade-level drain may 
be necessary to direct flow to the 
border area in the background.   
 
 



 

 Bioretention 
cells 

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 25   U   U 
COD 435   152   283 
TSS 1,117   279   838 
LEAD 1   0   1 
COPPER 0   U   U 
ZINC 2   1   1 
TDS 2,995   U   U 
TN 6   3   4 
TKN 9   U   U 
DP 0   U   U 
TP 1   0   1 
CADMIUM 0   U   U 

 

 
 
Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots will be prevented 
from entering the stream. Elimination of the stormwater volume from the creek will help lessen erosion downstream 
that often results from higher stream volumes.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cost estimate2 
Construction  $19,558 
Design & engineering      1,000 
   $20,558 
 
Funding 

North Carolina Clean Water Management Trust Fund 

Soil & Water District Community Conservation Assistance Project Program 

North Carolina Division of Water Resources Development Project Grant Program 

 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical linear bioretention cell: 
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High Country Council of Governments 
Regional Stormwater Project 

Town of Boone 
 
 
 
 
Appalachian State University, Duncan Hall 

 
 
 
 
 

Problem 
A stormdrain (below) flows to this concrete channel (upper left photo) which runs directly into the stream. The channel 
also captures overland flow from the surrounding area (right photos; arrow shows location of channel). While the 
existing grassy areas provide some filtration for this sheetflow, observation during a rain event revealed that it is not 
sufficient for the high volume and rapid velocity of the runoff.  As flow in the receiving stream increases during storm 
events, stormwater backs up into the concrete channel and surrounding area.    
     
        Drainage area = 0.31 acre 
        Impervious surface = 0.17 acre 

 
 Affected stream = Boone Creek 
 Stream Classification = C, Tr +  
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

stream 
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 Vegetated 
swale 

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 9   5   5 
COD 161   96   64 
TSS 412   111   301 
LEAD 0   0   0 
COPPER 0   U   U 
ZINC 1   0   0 
TDS 1,105   U   U 
TN 2   1   1 
TKN 3   U   U 
DP 0   U   U 
TP 0   0   0 
CADMIUM 0   U   U 

 

BMP solution 
The site has an obvious swale form and drainage pattern that can easily be converted into a linear bioretention area 
with minimal disturbance. After removing the concrete channel, the area will be excavated to have sufficient depth to 
hold and filter stormwater before it reaches the stream. Vegetation in addition to grass will further enhance these BMP 
outcomes. 
 
Water quality benefits1 
In the winter, the area’s sidewalks, drives, and parking lots are heavily coated with salt and/or ice-melt chemicals. By 
capturing and treating the runoff, salt, heavy metals, and other pollutants associated with roadways will be prevented 
from entering the stream.  Elimination of the stormwater volume from the creek will help lessen erosion downstream 
that often results from higher stream volumes. Efforts are being made to restore Boone Creek to a more natural 
condition with diverse objectives related to water quality, water temperature fluctuations, flood mitigation, and 
aesthetics. This BMP will help achieve the goals of that overall project.     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Cost estimate2 
Construction  $3,085 
Design & engineering $   500 
   $3,585 
 
Funding 
NC Clean Water Management Trust Fund 
Soil & Water District Community Conservation Assistance Program  
North Carolina Division of Water Resources Development Project Grant Program 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical linear bioretention cell: 
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High Country Council of Governments 
Regional Stormwater Project 

Wilkes County 
 
 
 
 
Wilkes County Senior Center 
 
Problem 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Runoff from the building and parking lots is directed into a ditch, causing 
erosion and thereby introducing sediment into Long Creek in addition to 
pollutants from the stormwater.      
 
Drainage area =   2.33 acres 
Impervious surface =   1.76 acres; 76%     
 
Affected stream = Long Creek 
Stream classification = C 
 
 
BMP solution 
The ditch will be converted to a bioretention swale, replacing at least some of the soil with materials and a soil mix that 
will retain greater quantities of runoff. The addition of appropriate plants will increase its filtering and retention capacity 
while also enhancing the appearance of this public site. A series of checkdams will slow the velocity to allow more 
infiltration.  
 
 
Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the stream. The bioretention swale will also reduce erosion and sedimentation within the 
ditch. Reduction of stormwater velocity will help lessen erosion downstream that often results from higher stream 
volumes.   

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
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Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 70   35   35 
COD 1,207   724   483 
TSS 3,099   837   2,262 
LEAD 4   2   2 
COPPER 1   U   U 
ZINC 4   2   3 
TDS 8,306   U   U 
TN 18   11   7 
TKN 26   U   U 
DP 0   U   U 
TP 3   1   1 
CADMIUM 0   U   U 

 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Cost estimate2      
Construction  $19,184 
Design & engineering $   1,083 
   $20,267 
 
Funding 
North Carolina Clean Water Management Trust Fund 
 
Soil & Water District Community Conservation Assistance Project Program 
 
North Carolina Division of Water Resources Development Project Grant Program 

2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical swale: 
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High Country Council of Governments 
Regional Stormwater Project 

Ronda 
 
 
Memorial Park 
 
Problem 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Ronda Memorial Park contains a paved parking lot and a concrete canoe launch.  Runoff from the majority of the 
parking lot flows down a steep bank approximately 20 feet to the Yadkin River.  Runoff from the parking lot, driveway, 
and roadway above flows down the canoe ramp directly into the Yadkin River. The runoff from the site introduces oils 
and grease, hydrocarbons, metals, and road salt to the stream. 
 
Drainage area = 1.33 acre   Affected stream = Yadkin River 
Impervious surface = 0.50 acre; 38%  Stream classification = WS-IV 
 

 
 
 
 
BMP solution 
A grade-level drain will be installed 
to capture the runoff and drain it 
to a channel that will connect to a 
bioretention cell in the grassy area. 
Bioretention is the preferred BMP, 
considering the park environment.  
 
 
 
 
 
 
 
 

Bioretention 
cell 

Grade-level drain 
diversion 



 
 
Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the stream. The bioretention cell will also reduce erosion and sedimentation resulting from 
stormwater draining unchecked down the bank to the river.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cost estimate2      
Construction  $9,950 
Design & engineering $    500 
   $10,450 
 

Funding 
North Carolina Clean Water Management Trust Fund 
Soil & Water District Community Conservation Assistance Project Program 
North Carolina Division of Water Resources Development Project Grant Program 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
 

 

  

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 15   3   12 
COD 259   U   U 
TSS 665   40   625 
LEAD 1   U   U 
COPPER 0   U   U 
ZINC 1   U   U 
TDS 1,783   U   U 
TN 4   U   U 
TKN 6   U   U 
DP 0   U   U 
TP 1   0   0 
CADMIUM 0   U   U 
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Diagram and photograph of a typical bioretention cell: 
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High Country Council of Governments 
Regional Stormwater Project 

Town of Wilkesboro 
 
 
 
 
Tyson Plant (Main/Cherry Streets) 
 
Problem 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
An unnamed tributary of Cub Creek and the stormwater from the 
Tyson plant and surrounding area flow down the channel shown in 
the right photo (flow and channel location shown by red arrow). In 
addition to the typical pollutants associated with parking lots, 
drives, and rooftops, water quality testing by the Town a few feet 
downstream revealed high levels of BOD, low dissolved oxygen, and 
high levels of fecal coliform bacteria.  
 
Drainage area = 116.57 acres  Impervious surface = 62.8 acres; 54% 

Affected stream= unnamed tributary to Cub Creek 
Stream classification = C 
 
BMP solution 
A weir will be installed on the existing concrete 
channel to divert stormflow to an adjacent parcel 
where a series of wetland cells will be constructed. 
The topography is conducive to this BMP and will 
provide substantial filtration of the targeted 
pollutants. The Town is currently engaged in a 
major streambank restoration effort on Cub Creek 
only a short distance downstream, which this BMP 
will complement and help protect from excessive 
stormwater flows.   

        
       

       
       

        
 

        
       

       
       

        
 

Tyson Plant 
 

Wetland cell 
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Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 4,663   1,725   2,938 
COD 26,811   13,406   13,406 
TSS 125,896   28,327   97,569 
LEAD 162   57   105 
COPPER 21   U   U 
ZINC 140   91   49 
TDS 131,724   U   U 
TN 1,399   1,119   280 
TKN 466   U   U 
DP 87   U   U 
TP 152   85   67 
CADMIUM 3   U   U 

 

Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be filtered. The BMP will remedy high levels of BOD, low dissolved oxygen, and high levels of fecal coliform bacteria 
currently in the stream. Elimination of the stormwater volume from the creek will lessen erosion downstream that  
often results from higher stream volumes.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Cost estimate2      
Construction  $182,236 
Design & engineering $     9,111 
   $191,347 
 
Funding 
North Carolina Clean Water Management Trust Fund 
 
Soil & Water District Community Conservation Assistance Project Program 
 
North Carolina Division of Water Resources Development Project Grant Program 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical stormwater wetland: 
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High Country Council of Governments 
Regional Stormwater Project 

Town of Wilkesboro 
 
 
 
 
Wilkesboro United Methodist Church 
 
Problem 

 
Runoff from the church parking lot flows down a 
drainage ditch to a pipe where it is discharged directly 
into a tributary of Cub Creek. 
 
Drainage area = 0.51 acre 
Impervious surface = 0.47 acre; 92%  
 
Affected stream = unnamed tributary to Cub Creek  
Stream classification = C 
 
BMP solution 
A bio-grade step or series of bioretention cells will be 

installed along the drainage ditch. This BMP will fit 
well into the existing topography and landscaping 
of the church grounds without excessive 
modification. The Town is currently engaged in a 
substantial streambank restoration effort on Cub 
Creek only a short distance downstream, which this 
BMP will complement and help protect from 
excessive flows.   
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Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 15   3   13 
COD 264   U   U 
TSS 678   41   638 
LEAD 1   U   U 
COPPER 0   U   U 
ZINC 1   U   U 
TDS 1,818   U   U 
TN 4   U   U 
TKN 6   U   U 
DP 0   U   U 
TP 1   0   0 
CADMIUM 0   U   U 

 

Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the stream. The BMP will also reduce velocity of stormwater discharging to the creek, 
reducing streambank erosion.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Cost estimate2      
Construction  $11,938 
Design & engineering $   1,000 
   $12,938 
 
Funding 
North Carolina Clean Water Management Trust Fund 
 
Soil & Water District Community Conservation Assistance Project Program 
 
North Carolina Division of Water Resources Development Project Grant Program 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical bioretention cell: 
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High Country Council of Governments 
Regional Stormwater Project 

Yancey County 
 
 
Yancey County Health Department 

 
 
 
 
 
 
 
 
 
 
 

 
Problem 
Runoff from the Health Department parking lot and Wheeler Hills Road is directed via drains to the roadside ditch where 
it eventually flows into a nearby stream. The runoff is introducing pollutants, and increasing runoff velocity, to the 
receiving sream.    
 
Drainage area = 0.56 acre Impervious surface = 0.37 acre; 65% 
 
Affected stream = unnamed tributary to Cane River  Stream classification = C, Tr 
 
 

 
BMP solution 
The drainage ditch will be 
converted to a bioretention 
swale, replacing at least some 
of the soil with materials and a 
soil mix that will retain greater 
quantities of runoff. The 
addition of appropriate plants 
will enhance its filtering and 
retention capacity. A series of 
checkdams will slow the 
velocity to allow more 
infiltration. Bioretention will 
achieve water quality 
objectives while maintaining a 
landscaped appearance at the 
entrance to the agency. 
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 bioretention1 

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 49   24   25 
COD 844   507   338 
TSS 2,168   585   1,583 
LEAD 3   1   1 
COPPER 1   U   U 
ZINC 3   1   2 
TDS 5,811   U   U 
TN 13   8   5 
TKN 18   U   U 
DP 0   U   U 
TP 2   1   1 
CADMIUM 0   U   U 

 

 
 
 
 
Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the stream. Slowing velocity of the runoff to neighboring properties will reduce 
sedimentation. This BMP’s impact in the Cane River watershed will augment improvements currently underway on the 
Town of Burnsville’s wastewater treatment system.   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Cost estimate2 
Construction  $13,975 
Design & engineering $  1,300  
   $15,275 
 
Funding 
NC Clean Water Management Trust Fund 
Soil & Water District Community Conservation Assistance Program 
North Carolina Division of Water Resources Development Project Grant Program 
 
 
 
 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
 

110



WHEELER HILLS RD

STY
LES

 RD

FOREST HILLS DR

MEDICAL CAMPUS DR

Yancey County Site:
Yancey County Health Department

0 8040
Feet

Ü

1 inch = 80 feet

Site 1: Bioretention Swale

YANCEY COUNTY

Parcels

2010 Orthophotography

Roads
NHD Flowline by Type
Source: NC Stream Mapping Program

Culvert
Stream / River

Drainage Area

YANCEY COUNTY



Diagram and photograph of a typical swale: 
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Collection 
point & drain 

 
 

High Country Council of Governments 
Regional Stormwater Project 

Yancey County 
 
 
Ray Cort Park 
 
 
Problem 
 
Runoff from the Ray Cort Park parking lot drains directly to the stream that flows parallel to the lot.     
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
           Drainage area = 0.40 acre 

Impervious surface = 0.35 acre; 88% 
 
Affected stream = Mitchell Branch 
Stream classification = C, Tr 
 
 
BMP solution 
Converting the existing planter islands 
(indicated by arrows) into bioretention 
cells will achieve water quality objectives 
while maintaining aesthetic qualities, 
minimizing costs, and effectively dealing 
with the lack of space for a BMP. The BMP 
will also serve an educational purpose at 
this public park with appropriate 
interpretive signage installed.   

 
 
 
 
 
 
 

Mitchell Branch 
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Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots will be prevented 
from entering the stream. Reduction of the stormwater velocity discharging to the creek will help lessen erosion and 
sedimentation downstream that often results from higher stream volumes. Temperature fluctuations caused by this 
site’s runoff will be eliminated. 
       

 bioretention 

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 11   5   6 
COD 192   115   77 
TSS 492   133   359 
LEAD 1   0   0 
COPPER 0   U   U 
ZINC 1   0   0 
TDS 1,319   U   U 
TN 3   2   1 
TKN 4   U   U 
DP 0   U   U 
TP 0   0   0 
CADMIUM 0   U   U 

 
 
 
Cost estimate2 
Construction  $7,000 
Design & engineering $   700 
   $7,700 
 
 
Funding 
North Carolina Clean Water Management Trust Fund 
Soil & Water District Community Conservation Assistance Program 
North Carolina Division of Water Resources Development Project Grant Program 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical bioretention cell: 
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stormdrain 
 Flow from drain 

High Country Council of Governments 
Regional Stormwater Project 

Town of Burnsville 
 
 
 
 
Yancey County Department of Social Services 
 
 

 
Problem 
A significant amount of the site’s runoff, primarily from the parking lot, is directed to a ditch in front of the building, 
where it flows into a stream. The ditch also captures runoff from the road, which includes salt in the winter. The runoff 

from the pavement introduces oils and grease, 
hydrocarbons, metals, and road salt to the 
receiving stream. 
 
Drainage area = 1.63 acre 
Impervious surface = 0.77 acre; 47% 
 
Affected stream = unnamed tributary to Little 
Crabtree Creek 
Stream classification = C, Tr  
 
BMP solution 
The drainage ditch’s existing form will be used to 
convert it to a bioretention swale,  replacing at 
least some of the soil with materials and a soil mix 
that will retain greater quantities of runoff. Space is 
available to widen it to increase its volume. The 
addition of appropriate plants will also enhance its 
filtering and retention capacity, and give this BMP a 
landscaped appearance that is needed at this highly 
visible location. A series of checkdams will slow the 
velocity to allow more infiltration.  
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 Vegetated 
swale1 

Load 
before 
BMP 

(lbs/yr)   

Load 
after 
BMP 

(lbs/yr)   

Load 
Reduction 

(lbs/yr) 
BOD 17   8   8 
COD 290   174   116 
TSS 745   201   544 
LEAD 1   0   0 
COPPER 0   U   U 
ZINC 1   0   1 
TDS 1,996   U   U 
TN 4   3   2 
TKN 6   U   U 
DP 0   U   U 
TP 1   0   0 
CADMIUM 0   U   U 

 

 
Water quality benefits1 
By capturing and treating the runoff, heavy metals and other pollutants associated with parking lots and roadways will 
be prevented from entering the stream. Reduction or elimination of the stormwater volume entering the creek will 
mitigate erosion associated with higher stream volumes.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Cost estimate2    
Construction  $6,715   
Design & engineering $   600     
   $7,315 
 
 
Funding 
NC Clean Water Management Trust Fund 
Soil & Water District Community Conservation Assistance Program 
North Carolina Division of Water Resources Development Project Grant Program 
 
 
 
 
 
 
 
 
 
 
 

1 The methodology used to obtain values was developed by the Illinois Environmental Protection Agency. U = unavailable 
2 Methodology used to calculate cost estimates is obtained from Urban Subwatershed Restoration Manual No. 3 URBAN  
STORMWATER  RETROFIT PRACTICES Version 1.0 Tom Schueler, David Hirschman, Michael Novotney, and Jennifer Zielinski, Center 
for Watershed Protection, 2007 
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Diagram and photograph of a typical swale: 
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MODEL  
LOCAL GOVERNMENT STORMWATER  

MANAGEMENT ORDINANCE 
 
 
PURPOSE  

The purpose of this ordinance is to protect, maintain and enhance the public health, safety, environment and 
general welfare by establishing minimum requirements and procedures to control the adverse effects of 
increased post-development stormwater runoff and nonpoint and point source pollution associated with new 
development and redevelopment as well as illicit discharges into municipal stormwater systems. It has been 
determined that proper management of construction-related and post-development stormwater runoff will 
minimize damage to public and private property and infrastructure; safeguard the public health, safety, and 
general welfare; and protect water and aquatic resources.  

APPLICABILITY AND JURISDICTION 

(A) The provisions of this ordinance shall apply within the Town Limits and any Extraterritorial 
 Jurisdiction (ETJ). 

(B) The following development activities are exempt from the provisions of this ordinance: 
 
 (1) Construction of a single-family or two-family residence 
 (2) Redevelopment, or change in use of a structure, that does not involve more than 5,000 square 
  feet of land disturbance 
 (3) Redevelopment, or change in use of a structure, that does not involve construction of more 
  than 5,000 square feet of additional impervious surface 
 (4) Agriculture and forestry practices 
 
  
RELATIONSHIP TO OTHER LAWS, REGULATIONS AND PRIVATE AGREEMENTS 

This ordinance is not intended to modify or repeal any other ordinance, rule, regulation or other provision of 
law. The requirements of this ordinance are in addition to the requirements of any other ordinance, rule, 
regulation or other provision of law.  Where any provision of this ordinance imposes restrictions different 
from those imposed by any other ordinance, rule, regulation or other provision of law, whichever provision is 
more restrictive or imposes higher protective standards for human or environmental health, safety, and 
welfare shall control. 

EFFECTIVE DATE AND TRANSITIONAL PROVISIONS 

(A) This Ordinance shall take effect on _______, 201___.  

(B) All development and redevelopment projects for which all necessary permits were issued prior to the 
effective date of this ordinance  and which remain valid, unexpired, unrevoked and not otherwise terminated 
at the time of development or redevelopment shall be exempt from complying with all provisions of this 
ordinance dealing with the control and/or management of post-construction runoff, but shall be required to 
comply with all other applicable provisions (including but not limited to illicit discharge provisions). 
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DRAINAGE PLAN REQUIRED 
 
Any development or redevelopment subject to the provisions of this ordinance shall submit a Drainage Plan 
for review by the Town in conjunction with application for a Zoning Permit.   The Town shall review the 
Drainage Plan for compliance with the provisions of this ordinance.  The Drainage Plan shall be prepared 
and bear the seal of a licensed professional engineer, and include the following: 
 
(A) Topographic Map of the total drainage area that includes the project site.  The Topographic Map shall 
 have a scale not smaller than 1 inch = 50 feet, and include the following: 
 (1) Contours at two-foot intervals 
 (2) Property lines 
 (3) Project construction elements (structures, parking lots, driveways, and other impervious  
  surfaces) 
 (4) Existing perennial and intermittent streams; wetlands; and springs 
 (5) Existing man-made stormwater facilities 
 
(B) Engineering drawings depicting design and details of proposed piping, drainage structures, 
retention/detention structures, and channels connecting to a network of man-made or natural drainage 
features 
 
(C) Specifications of piping, drainage structures, permanent erosion control measures, and 
retention/detention structures    
 
(D) Computations to support the design and specifications 
 
GENERAL PROVISIONS 

(A) To the extent practical, lot lines in subdivisions shall follow natural and existing man-made drainage 
features 

(B) Stormwater shall not be channeled into a sanitary sewer system 

DEVELOPMENT STANDARDS  

(A) Stormwater runoff from the development shall be transported from the development by vegetated 
conveyances to the maximum extent practicable. 

(B) All built-upon area shall be at a minimum of 30 feet landward of all perennial and intermittent 
surface waters.  

(C) Post-development runoff rate shall not exceed pre-development runoff rate.  Runoff rates must be 
based on the same calculation method. 

(D) Stormwater management facilities shall have a minimum design capacity of the 10-year discharge.  
The design capacity for cross drainage facilities in public streets shall be the 25-year discharge. 
 
(E) Stormwater management facilities shall be designed in accordance with 15A NCAC 2H .1008 
 
(F) Stormwater management facilities shall be permanent, shall be protected with easements or covenants 
that run with the land, and shall be provided with public access 
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(G) Projects that drain to Class Tr waters shall include stormwater management measures that do not 
result in a sustained increase in water temperature of the receiving stream 
 
(H) Minimum pipe diameter shall be 18 inches for open-ended culverts and 15 inches for closed systems 
and driveway culverts.  Minimum pipe diameter for portions of closed systems outside the public right-of-
way shall be 12 inches.  
 
MAINTENANCE 
 
The owner (or other responsible party) of each stormwater management facility installed pursuant to this 
ordinance shall maintain and operate it so as to preserve and continue its function in controlling stormwater 
quality and quantity at the degree or amount of function for which the facility was designed.  

PERFORMANCE SECURITY FOR INSTALLATION AND MAINTENANCE 

The Town may, at its discretion, require the submittal of a performance security or bond with surety, cash 
escrow, letter of credit or other acceptable legal arrangement prior to issuance of a permit in order to ensure 
that the stormwater management facilities are: 

(A) Installed as indicated in the Drainage Plan 
 
(B) Maintained by the owner as required by this ordinance 
 
REMEDIES AND PENALTIES  

(A) The remedies and penalties provided for violations of this ordinance, whether civil or criminal, shall 
be cumulative and in addition to any other remedy provided by law, and may be exercised in any order. 

(B) The Town may refuse to issue a certificate of occupancy for the building or other improvements 
constructed or being constructed on the site and served by the stormwater practices in question until the 
applicant or other responsible person has taken the remedial measures set forth in the notice of violation or 
has otherwise cured the violations described therein. 
 
(C) As long as a violation of this ordinance continues and remains uncorrected, the Town may disapprove 
any request for permit or development approval or authorization on the land on which the violation occurs. 

(D) If the violation is deemed dangerous or prejudicial to the public health or public safety and is within 
the geographic limits prescribed by North Carolina G.S. § 160A-193, the Town may cause the violation to be 
corrected and the costs to be assessed as a lien against the property. 

(E) The Town may issue a stop work order to the person(s) violating this ordinance. The stop work order 
shall remain in effect until the person has taken the remedial measures set forth in the notice of violation or 
has otherwise cured the violation or violations described therein. The stop work order may be withdrawn or 
modified to enable the person to take the necessary remedial measures to cure such violation or violations. 
 
(F) Violation of this ordinance may be enforced as a misdemeanor subject to the maximum fine 
permissible under North Carolina law. 
 

123



 

124



Seven Devils

Boone

Wilkesboro

Beech
Mountain

Sparta

North Wilkesboro

Spruce Pine

Jefferson

Blowing Rock

Ronda

Banner Elk

Burnsville

West
Jefferson

Elk Park

Newland

Bakersville Crossnore

Lansing

Sugar Mountain

®

0 84 Miles

1 in = 9 miles

High Country Region
Steep Slopes

Slopes > 30%
Town Limits
County Boundaries

Source: Slopes generated from 2007
NC DOT LiDAR digital elevation data.

125



 

126



Seven Devils

Boone

Wilkesboro

Beech
Mountain

Sparta

North Wilkesboro

Spruce Pine

Jefferson

Blowing Rock

Ronda

Banner Elk

Burnsville

West
Jefferson

Elk Park

Newland

Bakersville Crossnore

Lansing

Sugar Mountain

®

0 84 Miles

1 in = 9 miles

High Country Region
Erodible Soils Analysis

Erodible Soils
Town Limits
County Boundaries

Source: NCRS SSURGO Soil Data.
Soils with a high K factor were extracted to display
erodible soils based solely on surface soil texture.

127



 

128



Seven Devils

Boone

Wilkesboro

Beech
Mountain

Sparta

North Wilkesboro

Spruce Pine

Jefferson

Blowing Rock

Ronda

Banner Elk

Burnsville

West
Jefferson

Elk Park

Newland

Bakersville Crossnore

Lansing

Sugar Mountain

®

0 84 Miles

1 in = 9 miles

High Country Region
Erodible Soils & Steep Slopes

Erodible Soils
Slopes > 30%
Town Limits
County Boundaries

Source: NCRS SSURGO Soil Data &
2007 LiDAR digital elevation data

129



 

130



Seven Devils

Boone

Wilkesboro

Beech
Mountain

Sparta

North Wilkesboro

Spruce Pine

Jefferson

Blowing Rock

Ronda

Banner Elk

Burnsville

West
Jefferson

Elk Park

Newland

Bakersville Crossnore

Lansing

Sugar Mountain

®High Country Region
Highly Erodible Lands

0 84 Miles

1 in = 9 miles

Source: USDA NCRS, 2012.
The Highly Erodible Lands data is based on

soil texture and topographic characteristics.

Highly Erodible Lands (HEL)
HEL
Not Assigned
Not HEL
PHEL (Potential HEL)
Town Limits
County Boundaries

131



 

132



")

")

BIORETENTION CELL

BIORETENTION FEATURES

NC HWY 261

NC HWY 226 N

REDWOOD RD

WHITE OAK RD

CRIMSON LAUREL WAY

BAKER LN

CAPI
TAL

 CITY DR

DOGWOOD DR

RIC
HM

ON
D RD

PINE DR

SOUTH  MITCHELL AVE

N MITCHELL AVE

MAPLE ST

RIDGE VIEW DR
LINDA LN DALE RD

NC HWY  226  S

DAWN CT

LAUREL ST

WILLI
S COVE R D

CANE CREEK RD

EC HO
 LA

KE 
DR

HILLS
IDE LN

ROAN VIEW DR
NORTH MITCHELL AVE

L ONG VI E W DR

MORGAN LN

BUCHANAN DR

HAPPY HOUR RI D GE RD

GENESIS LN

AZALEA ST
HENLIN

E L
N

HILLCRE S T DR CRIMSON LAUREL CIR L A URE L STCane Cr eek

Honeycut Branch

White Oak C reek®

0 770385
Feet

1 inch = 750 feet

Town of Bakersville
") Proposed BMP Site

Parcels
Town & County-Owned Parcels
Roads
Town Limits

NHD Flowline
Source: NC Stream Mapping Program

Artificial Path
Connector
Stream / River

133



")

BIORETENTION CELL

BALM HWY

DOBBINS ROAD

Shawneehaw Ave. South/Tynecastle

HICKORY NUT GAP ROAD

BE
ECH

 MO
UNTAIN PKWY

BANNER CREEK RD

SR 13 63

BALM HWY

Shawneehaw Ave. South/Tynecastle

MAIN ST

DOBBINS RD

BALM HWY

HICKO
RY 

NU

T GAP RD

MILL POND RD

TYN
ECA

STL
E H

W Y

SHAWNEEHAW AV

OLD TURNPIKE RD

ORCHARD LN

GU
IGN

AR
D L

N

EDGAR TUFTS RD

ADVENT LN

BANNE R CREEK R D

SILVER SPRINGS DR

BANNER RD

BEECH MOUN
TA

IN 
PK

WY

COLLEGE DRTATE DR

KLO
NTE

SKA DR

ELK RIVER PK WY

BANNER ELK HWY

OLD TURNPIKE EAST RD

BALSAM L N

FARM LOOP RD

FO
RD

 CR
EEK

 LN

WILSO N RD

HIGHLAND DR

CARDINAL  CT

KAYLOR LN

DOGWOOD R D

CLA
WS

ON
 LN

IVY CT

R OCK RIDGE CT

ELK HI LL DR

PENNY LN

PERRY RD

PUD D INGSTON E PKWY

MAC LN

RUNNI NG BEA R CIR

FACULTY HILL DR

GOLD FINCH CT

OU
TB

AC
K L

N

AZALEA CIR

GLENDALE PL

CHEST NUT WAY
GA LAX L N

MARIPOSA LN

WHITE
 HA

WK
 LN

PARK AV

LIBER T Y LN

MAPLE CT

HEM LOCK PL

HANGING R OCK ESTATES LN

ELK
 VI

EW
 PL

SHOMAKER RD ED P ERR Y LN

STONEBRIDGE LN

SUPREME GOLDEN RD

HEATHER LN

SHAWNEEHAW HTS

COOK ALY

MICHAEL LN

HILLC R EST
 LN

LECKA LNBROOKVIEW LN

HEMLOCK TR

LIBRARY LN

Elk River

Shawnee haw Creek

Whiteh e ad Creek

Wildcat Creek

Sugar C reek

Han ging R ock Creek

Puckett B

ranch

Leroy Creek

Horse Bottom Cree k

Leroy Cr eek

®

0 1,300650
Feet

1 inch = 1,340 feet

Town of 
Banner Elk
") Proposed BMP Site

Parcels
Town & County-Owned Parcels
Roads
Town Limits

NHD Flowline
Source: NC Stream Mapping Program

Artificial Path
Connector
Stream / River

134



ANDY HICKS RD

SH
AW

NEE RD

PINE RIDGE RD

BEECH MOUNTAIN PKWY

BUCKEYE CREEK RD

POPLAR DR

LA URE L CREEK RD

W ILD IRIS RD

BUCKEYE RD

PERRY P RESNELL RD

PINNACLE RIDGE RD

OZ ROAD

L A KE R D

L OY LN

SEMINOLE TR

OZ C IR

JACKPINE RD

SPI
CE 

CR
EEK

 RD

LAKELEDGE RD

NORTH PINNACLE RIDGE RD

ST AND RE WS RD

OAK RD

RAVEN
 RD

CH ESTNUT WAY

PRESN EL L SCHOOL RD

VI LLAGE RD

WILD DAISY LANE

RACCOON RD

BUCK EYE RIDGE RD

UNNAMED A CCESS RD

TEABERRY TR

LOCU S T R
IDG

E R
D

ASH LN

RHODODENDRON R D

CHARTER HILLS RD

HO R NBEAM RD
WOODLANE RD

GUM TREE RD

GRASSY GAP CREEK RD

TAMARA CK RD

DEERGRAS S RD

FOX PO INTE DR

SASSAPHRAS RD

E L DERBERRY RIDGE RD

OLD MOUNTA IN RD

SMOKETREE RD

RED FOX LAN E GRASSY GAP LOOP RD

ARROWHEAD RD

LAKE LEDGE CIR

W OODCREEK LN

OLD F A RM R D

POND CREEK RD

THE S LOPES RD

ASTER TRL

S P ICE R DG

SAWMILL BRA NCH

HAWTHO RNE RD

THISTLE LN

CLUB HOUSE RD

OVE R BROOK TRL

BRIARWOOD LN

TWIN PONDS RDNORTHRIDGE RD

HOLLOW TREE R D

DOGWOOD LN

BRIARCLIFF RD

GREENBRIA R RD

W IN DMILL LANE

EA
ST 

BLU
EB

ER
RY

 LN

RED OAK RDMILL POND LN

WELD
ING WEG

BU RL WAT S ON RD

CASCA DE LN

UPPER GROUSE RIDGE RD

SASKI A GR OVE

WILEY
 HARMO N R

D

SLOPES IDE RD

BIRCHWOOD LN

F A IRW AY DR

CH
ERR

Y GAP RD

S. HICKORY LANE

OLD FIELD RD

PRESNE LL RD

FR OST Y LN

HEATHER L ANE

WEST POND CREEK RD

BEAR BRANCH RD

U PPER SN O WB
IRD

 TR
L

SKYVIEW
 LA

NE

RED
 CLOVER RD

BE L LFLO W E R WAY

CHRISTIE WAY

CREEKRIDGE RD

HO
OT

 OW
L LA

NE

LONG VIEW RD

GOLF VIEW DR

WHIP
PO

RW
ILL

 W
AY

FIREWEED

POND CREEK LN SUGAR MAPLE LN

BEADWOOD LN

WATE R TANK RD

WO
OD

LA ND WAY

INDIAN TRL

BIG
 RO

CK
 RD

RIDGE CREST CIR

QUAIL

MAYAPPLE

CEDAR LN
O Z R

OA
D

JACKPINE RD

ANDY HI C KS RD

BEECH M OUNT A IN 
RD

SHAWNEE RD

O Z R
D

P INE RIDGE RD

BUCKEYE L AKE RD

BEECH M OUNTAIN P KWY

SAM ELLER RD

DARK R IDGE RD

PO PLAR RD

LAUREL C REEK R D

EAGLES NEST LN

BUCKEYE RD

W ILD IRIS RD

PERRY PRESNELL RD

PINNACL E RIDGE RD

LA K E RD

LOY LN
OL

D B
EEC

H MOUN

TAIN RD

SPICE CRE EK RD

SEMINO LE TR

JACKPINE R D

O AK RD

ST ANDREW S RD

WILD DAISY L N

SASSAFRAS

JOE PARLIER RD

PRE
SNELL SCH OOL R

D

JOHN JONES RD

RED FOX LN

CHARTER H I L LS RD

G UM T REE RD

OLD MOUNT
AIN

 RD

EAGLES NEST PKWY

UNKNO W N ROAD

MCGUIR E RD

GREENBRIA R R
D

FOX MEADOW RD

OZ CIR

WAKEMAN WAY

MITCHELL HILL LN

WOODRIDGE RD

THE S U MMIT

MARIAH CIR

SUNSET STRIP

S KIWA Y CIR

TIGER LILY

POPLAR DR

UNKNO WN ROAD

UNKNOWN ROAD
U N KNOWN ROAD

UNKNOWN ROAD
Be

ec
h C

ree
k

Buckeye C reek

Pond Cree k

L aurel Cr eek

Grassy Gap C reek

Spic
e B

ran
ch

Fall  Cre e k

Clin
gman Min e B

ran

ch

C annon B r anc h

Skal le y Branc h

Ho
rney Branch Shawneehaw Creek

®

0 2,8001,400 Feet

1 inch = 2,800 feet

Town of Beech
Mountain

Parcels
Town & County-Owned Parcels
Roads
Town Limits

NHD Flowline
Source: NC Stream Mapping Program

Artificial Path
Connector
Stream / River

135



")")

BIORETENTION CELLBIORETENTION CELL

VA
LLE

Y B
LVD

MA
IN 

ST

GLOBE RD

GO
FO

RT
H R

D

GR
EEN

 HIL
L R

D

L AUREL LN

SUNSET DR

BLUE RIDGE PKWY

RA
NS

OM
 ST

YONAHLOSSEE RD

PINNACLE AV

SKY LAND DR

US HWY 221 S

CHES
TN

UT 
DR

POSSUM HOLLOW RD

C ONE RD

WOND ERLAND TR

WONDERLAND DR

OLD ORCHA R D RD

BASS LAKE DR

GREEN ST

THUNDERHILL TR

SOURW OOD LN

EDITH LN

WA
LLI

NG
FO

RD
 ST

CHETO
LA LA KE DR

BLACKBER R Y RD

GREEN HI LL WOO DS

DOGW OOD LN

MEAD
OW

 LN

H ARMON LN

HILL ST

F AIRWAY 11 CT

COTTAGE LN

VALLEY V IEW
 RD

THE ROCK RD

VILLAGE DR

HUGHES RD

FO RES T LN

CLIFF DR

SHADY LN

SHELTON PL

COUN TRY CLUB DR

HENK

EL ST

GALAX LN

BUXTON ST

LAUREL PARK RD

CHESTNUT CI R

MORRIS ST

JE N S EN DR

BIRCH DR

WESTVIEW DR

SUNRISE CV

STONE CLIFF DR

HERITAGE LN

CONE ORCHARD LN

OLD BOONE RD

RENAR DR

S P RUCE RD

RID
GE

CR
EST

 LN

MOCKINGBIRD LN

RICKARD DR

WATE RSI DE DR

GREEN HILL CIR

OVENS LN

PINE VL G

G IDEON RIDGE RD

H IGH RIDGE LN

CRAIG AV

EDGEWOOD PATH

H I D DEN WA TER
 ST

EDGE HL

FAIRWAY LN

W G REEN HILL DR

CLIF
F LN

HEATHER RIDG
E L

N

RO
CKY GLEN LN

CORNISH RD

CHURCH ST

LITTL E SPRING RD

MAYVIEW ROCK DR

RAINEY ST

FAIRWAY 12 CT

MORNINGSIDE DR

SPR ING CREE K LN
STACK ROCK WAY

ECHO R UN

PEACOC K DR

SHADOW LN

NORWOOD CIR

E CORNISH RD

GLOBE CT

ESTATE DR

WOODBIN E W
AY

GR
OV

E W
AY

LAK
EVI

EW
 TE

R

YA
DK

IN 
DR

HEMLOCK LN

FER
N T

ER

CALEB DR

Flat T o p Branch

Martin Branch

Ch
ina

 Cr
eek Ne

w Y
ear s C

ree
k

Johns Ri ver

China Cree k

®

0 1,600800 Feet

1 inch = 1,600 feet

Town of Blowing
Rock
") Proposed BMP Site

Parcels
Town & County-Owned Parcels
Roads
Town Limits

NHD Flowline
Source: NC Stream Mapping Program

Artificial Path
Connector
Stream / River

136



")

")")

LINEAR BIORETENTION

BIORETENTION CELL

BIORETENTION CELL

HWY 105

DEERFIELD RD

OLD 421 S

BAMBO O RD

W KING ST

DECK HILL R D

WINK
LER

S C
REE

K RD

E KING ST

RAINBOW TR

RUSS CORNE T T RD

BLOWING ROCK RD

JUNALUSKA RD

BRO OKSHIRE RD

US HWY 321  S

US HWY 421 S

RIVERS S T

US HWY 421 N

PAYNE BRANCH RD

NC
 HWY 194 N

NC HWY 105 BYP

STATE FARM RD

FAIRW A Y DR

OA
K S

T

POPLAR GROVE RD

HWY 105 
EXT

QU E EN ST

POPLAR GROVE R D S

YA
TE

S  T
R

HODGES GAP RD

NC HWY 105 S

ARCHIE C ARROL L RD

FIRE TOWER R D

ROCKY CR E EK
 RD

M EADOWVIE W DR

GEORGE W ILSON RD

WILSON RIDGE R D

ROBY GREENE RD

OLD E KING ST

GREEN ST

PIN
NA

CLE
 DR

STADIUM DR

JORD AN V COOK RD

BR
OWNS CHAPEL

 RD

HIDDEN PO ND RD

YOSEF D R

LANDFILL RD

BODENHEIM ER D R

JEFFERSON RD

FACULTY ST

HIGHLAND AV

FORE ST HILL DR

NILE Y COOK R D

N EW RIV ER HLS

TEABERRY HI L LS R D

LEOLA ST

POPLAR HILL DR
DOGW OOD RD

CLINT NO RRIS RD

HIL
L ST

KALMIA LN

DA LE S

T

HA
RR

ISO
N RD

IVY D R

NE
W 

W AY
 RD

TRILLIUM RDG

MARKET HILLS DR

SKY RAN CH
 RD

HICKORY LN

TIM BERLANE DR

GRE E NWAY RD

MINE BRANCH RD

FIRE PINK RD

RED FOX TR

DO
E D

R

CANDY L N

TYLER LN

HA
RD

IN 
ST

TRACY CI R

P ARK ST

BL UEBIRD LN

DUSTY RD

O AK GR O VE RD

BOULDER CREEK DR

KELLWOOD DR

BROKEN AR ROW TR

LYN ST

RUSSELTON RD

ALMOST HEAVEN

RIDGE CREST DR

FARTHING ST

SLEEPY VALLEY DR
HORN IN THE WEST DR

FU
RM

AN RD

BLAIR CT

CLA
WS

ON
 ST

HUN TING RD

HOWARD ST

HUB BR

OWN RD

HUNTING HILLS LN

RO
WE K

ELLER DR
E AGLE DR

KNOLLW OOD DR

A SHLEY LN

HOMESP
UN

 HLS

CLAUDIA ST

RAVENS RIDGE CIR

DAVIS DR

HOWA RDS KNOB RD

GREEN BRIAR RD

CAMP ROCK RD

VANNOY LN

YAT
ES 

CV

OWENS DR

DELMAR ST

PERKINS ST

DIAMOND R ANCH RD

MILTON BR O WN HEIRS RD

ERIC LN

HE WS CIR

TUR TLE C REEK DR

WETHERLEY

HIDDEN LN

TA R LET ON CIR

SPRUCE ST

CHURCH ST

FOX DEN RD

C REEK VIEW LN

W O OD CIR

CHESTNUT DR

ES T
AT

ES 
DR

BETSYS D
R

AZO
R C

T

DEER ST

CABBAGE ROW

AZALEA D R

SHADOW LINE DR

UNIVERSITY CIR

LAK E R
IDG

E R
D

OL D BRISTOL RD

VFW DR

LILLIE RD

CHARLES ST

HARTLEY KNOB R D

N KIN SALE

SUNSET DR

BUB TEEMS RD

HIG
HL

AN
D H

AL
L R

D

SHADY BARK LN

C A RD
INAL

 LN

TONI AV

BLAI R MONT D
R

MA LLARD LN

CIN
DY

 RD

RUNNING DEER TR

W ILL COOK RD

EG
GE

RS 
LN

EASTBROOK  DR

WOO D HAVEN TR

WI L SON D R
ROGERS DR

RUF F DR
WOODLAND DR

BROOK HOLLOW RD

FOSTER CIR

LONGVUE DR

HARRISON LN

BOO NE HEIG
HT

S  D
R

GREY FOX LN

GRA
ND BLVD

MARGOT RD

K ILARN EY WAY

HONEYSUCKLE LN

FLAME AZALEA DR

WI
LD

ERN
ESS TR

RABBIT RUN RD

GEORG E HAYE S RD

NO NAME

MUTTON C REEK LN

EAGL ES PATH

ROCKY MAPLE AV

WILD ROSE LN

JOH
NS

ON
 ST

LAKE PARK DR

INDUSTRIAL PARK DR

ON E L O VE LN

HO
RSE

DR
IVE

R

BEVERLY HEIGHTS AV

FRANK L E WIS RD

SEVEN OAKS R
D

TRIUMPH LN

RIVER V IEW LN

HILLTOP DR

WILDWIND RD

MOUNTAIN AIRE LN

PILGRIMS WAY

SEL M

A CIR

LEISU R E ACR E S LN

MORE TZ DR

FORES
T LN

MARY AH
 DR

GOSHE N CREEK LN
SOUTH CREEK DR

HIGH SC H OOL DR

SUNN YSIDE DR

PINE AR BOR

PI O NEE R TR

HOLID AY HILLS RD

UN IVERSI T Y D
R

IRI
S L

N

NEW MARKET CENTRE

KIM
BER

LY 
LN

JU N IPER DR

SEELY RD

INTRAMURAL FIELD RD

E WEXFORD

NORTH HA M PTON RD

CHIPMUNK TR

CE
DA

R L
N

COUNTRY PLACE DR

DIS
NEY DR

THE HIGH RD

MA
MIE C

OOK RD

PA UL CARLTON RD

TURBO DR

LACY LN

APPLE RD

HAZEL ST

RU
ST I

C L
N

VIX
EN

 LN

ISA
AC

S D
R

DARBY CT

QUEEN ST

BAMBOO RD

Winkl er Creek

Hodges Cree k
M utto n Cree k

South For k New River

Rocky Branch

Fla n ne
ry 

Fork

B rown B ranch

No rris Branch

East Fork South  Fork New River

Payne Branch Goldm i ne Branch

Laurel Fork

Harrison Bra nch

®

0 3,0001,500 Feet

1 inch = 3,000 feet

Town of Boone
") Proposed BMP Site

Parcels
Town & County-Owned Parcels
Roads
Town Limits

NHD Flowline
Source: NC Stream Mapping Program

Artificial Path
Connector
Stream / River

137



")

")")")
BIORETENTION CELLS

BIORETENTION  SWALE

19 E BYP

EAST MAIN ST

197 N

WEST MAIN ST

HU
NT

ER
 ST

PEN
SA

CO
LA

 RD

DE
PO

T S
T

HICKORY LN

19 E

GREEN MOUNTAIN DR

IND
IAN

 TRL

WESTOVER LN

CH
UR

CH
 ST

AZALEA LN

LAUREL ST

SW
ISS

 AV
E

EASY ST

SU
MM

IT 
ST

BOWDITCH ST

FERGUSON HIL L RD

SH
EPARD WA Y

EAST-WEST BLVD

DA
LE 

ST

H ILLS IDE
 DR

RO
BE

RT
SO

N S
T

SUNSET DR

N M
AIN

 ST

C L
E A

R V
IEW

 LN

ME
AD

OW
 RD

CH
ER

RY
 LN

PIN EO LA ST

LONG VIEW RD

HILL TOP DR

BO
ON

E  R
IDG

E D
R

LIN

COLN PARK RD

RE S ERV

OIR RD

CELO ST

M ITCHELL BRAN CH RD

ACCESS RD

COOPER LN

REID ST

RAMSEY ST

WOODLAWN AVE

CLA
SS

I C 
D R

AC
AD

EM
Y S

T

IVY
 ST

BO
ON

E S
T

SU
N R

I SE
 LN

OR
CH

AR
D D

R

WOODLAND CIRCL E

GLENDALE AVEWEST GLENDALE AVE

CIMMERON DR

BENNETT ST

WI
D S

MI
TH

 RD
ROUGE ST

BIRCH LNEDGE
MOO

R S
T

LIBERTY LN

COOPER ST

GALLERY STRAY ST

LESTER LN

MARK P ARK DR

LINK ST

SCHOOL CIR

GRACE LAN D DR

NIC
HO

LS 
ST

AVERY ST

CO
UR

T S
T

ROLAND ST

DUPLIN HILL

LADY SLIPPER LN

RIDDLE ST

S M
AIN

 ST

PR ESN ELL ST

BLUE BIRD LN

GLEN RAVEN CIR
WOODLAND DR

OAK CREST RD

BU K ERID G E RDBLESSING WAY

LIT
TLE

 WREN
 LN

PEPPER HILL DRCLE
TER

 PANE LN

GRA
NA

DA DR

BYRD ST

THOMPSON ST

SHADETREE RD

MCINTOSH AVE

PEACEFUL LN

MOTHER I N LAW LN

WINDY RIDGE DR

PINE TREE LN

HEM LOCK LN

M CCR
AC

KE
N S

T

EVAN ST

TOWN SQ

CHASE LN
WILLO W LN

BLUE JAY DREVELYN LN

DEPOT ST

Litt
le C

ra b tree Cree kMc
I nt

os
h  B

r an
ch

M itchell Branch

Pine Swamp Branch

Ta
n t

rou
gh Branch

Ra
y C

reek

<Null>

Cane River

®

0 1,000500 Feet

1 inch = 1,000 feet

Town of Burnsville
") Proposed BMP Site

Parcels
Town & County-Owned Parcels
Roads
Town Limits

NHD Flowline
Source: NC Stream Mapping Program

Artificial Path
Connector
Stream / River

138



")

BIORETENTION CELL

JOH
NS

ON
 LN

LIN
VIL

LE 
FAL

LS 
HW

Y

CROSSNORE DR

WALT CLARK RD

SAM BROWN LN

DELLINGER RD

WEST CROSSNORE DR

MOU NT PLEASANT RD

HENSO N ST

KNOB HILL D R

NE W ST

MA
PLE

 ST

ALDRIDGE ST

BENFIELD RD

JOE H EN
SO

N L
N

DA

R DR

MIDDLE ST

DOGWOOD DR

HORTON ST

CL ARK H ILL DR

ALLEN CIR

VANCE ST

MILL
STO

NE 
DR

SCH
OOL ST

LOC U ST ST

PINE ST

ALDRIDGE JOHNSON LN

PO
PLA

R S
T

LILAC LN

MI
LL 

ST

MEADO
W ST

HEMLOCK LN

Crossnore Creek

Clark Branch

Linville River

Mill Timber Creek
Bill White Creek

®

0 570285
Feet

1 inch = 560 feet

Town of Crossnore
") Proposed BMP Site

Parcels
Town & County-Owned Parcels
Roads
Town Limits

NHD Flowline
Source: NC Stream Mapping Program

Artificial Path
Connector
Stream / River

139



US 19E HWY

ELK RIVER RD

OLD MILL RD

LITTLE ELK RD

DAVIS ST

DA
RK

 HO
LLO

W RD
BROOKS SHELL RD

MAPLE
 ST

CABLE RD

WINTER
S STRES

ERVOIR HILL

CORDELL ST

IRON ST

FER
NCL

IFF 

DR

MAIN ST

T URKEY KNOB LN

PARLIER ST

PO
PLA

R D
R

ICE
 PLA

NT ST

CHAMBERS ST

WOOD LAND HIL LS DR

S U NS E T C
IR

HOPSON ST
CHURCH ST

HEM

LOCK DR

CLAUDE ISAACS RD
CORNET E S

T

SMITH ST

GR
AY 

ST

GINNIE ST

SAW MILL ST

JOE G
REEN

E ST

LAUREL DR

ELK
 PA

RK SC
HOOL R

D

Litt le Elk Creek

®

0 750375
Feet

1 inch = 740 feet

Town of Elk Park
Parcels
Town & County-Owned Parcels
Roads
Town Limits

NHD Flowline
Source: NC Stream Mapping Program

Artificial Path
Connector
Stream / River

140



")

")

")

")")

VEGETATED SWALE

DETENTION BASIN

DETENTION BASIN

STREAMBANK RESTORATION

NC HWY 16 SOUTH

E MAIN ST

US HWY 221

WADE B ARE RD

US
 HW

Y 2
21

 NO
RT

H

S M
AIN ST

DOGGET RD

N M AIN ST

LUTHER RD

US
 HW

Y 2
21 

SO
UT

H

R O BY PO E RD

OLD
 HW

Y 1
6

DON WALTERS RD

W MAIN ST

FRIENDSHIP BAPT CH RD

A S HE PA RK RD

COURT ST FR
IEN

DS
HI P

 RD

LONG S T

MOUNT JEFFERSON RD

AIRPORT RD

SOUTH ST

BADGER ST

COL VARD FARM RD

ASHE CENTRAL SCHOOL RD

WEST
 LA

NDING DR

E SECOND S T

CANDLE ST

VANNOY DR

CHERRY DR

GLENN BARE RD

MINNOW CREEK RD

WA
UGH S T

BU
CK

EYE
 LN

GUM BR AN CH RD

VINE ST
GENTRY ST

S JEFFERSON AVE

NORTHWEST DR

WE
ST  

ST

HILLSIDE L N

CLA
YB

AN
K R

D

MCCONNELL ST

NC HWY 88 WEST

LAUREL LN

BOWER RIDGE RDCOOK ST

VAIL DR

US HWY 221 B US

OAK ST

LAWSON LN

W INTER ST

SU
NN

YSI
DE

 PA
RK

CA
ND

LEL
IGH

T D
R

VALLEY DR

TH OMAS ST

BR OOK ST

OAK G R OVE CIR

HIC
E A

VE

HALES DR

MT JEFFERSON STAT E PARK RD

ACADEMY ST

SC HOOL AVE

K NOLLVIEW DR

MARTIN ST

COLV ARD S T

KA OLA DR

SPRING OAK ST

TAY
LO

R S
T

IVY ST

ORION LN

WADE E VA NNOY DR

OSC A R DAY RD

M MILLER RD

OLD V IRGINIA RD

CLOVERD ALE DR

VALLEYVIEW DR

PERKINS HILL DR

RO
CK

Y R
IDG

E R
D

O C ROL A ND R D

BU
RK

ETT
 AV

E

LE NA WAY

CHESTNUT RIDGE D R

J TAYLOR RD

HIL
LSIDE O A KS 

DR

MEAD OW RIDGE DR

WILE Y ST

RO
LAN

D D
R

BEACON DR

HIG H DR

AS
HE

 ST

PANTHER DEN ESTS

FOR EST HILL DR

FRANK DILLARD RD

WILLO
W CREEK

 DR

E FOURTH  ST

SUM MER ST

E FIRST ST

ASHLEY RDFO
R E

ST  
OAK LN

WM J B BLEVINS DR

NO R THVIEW DR

LANDI N
VIE

W 
DR

HAMILTO N DR

LOGAN ST

MA
RT

IN 
WA

Y

FAW ROLAND ST

LYA LLS LN

MADISON LN

TW
IN MAPLE LN

VAI
L D

R E
XT

HAMILTON dr

BET
SY 

LN

ASHLEY FARM TRL

MORPHEW LN

MCNEILL HILL RD

STONE HILL DR

BOWER CALLO
WAY R

D

HILL TOP ACRES TRL

SUNNYSIDE PL

KRYSTAL CT

STANLEY ST

ELLER ST

PENNINGTO N D
R

LIBERTY ST

TRINITY LN

THIRD AVE

Naked Cre ek

Ezra Fork

Little Buf falo Creek

Potter Branch

Co le 
Bra

nc
h

®

0 2,0001,000
Feet

1 inch = 2,000 feet

Town of Jefferson
") Proposed BMP Site

Parcels
Town & County-Owned Parcels
Roads
Town Limits

NHD Flowline
Source: NC Stream Mapping Program

Artificial Path
Connector
Stream / River

141



")

A ST
NC HWY 194 NORTH

E ST

H ST

TEA
BER

R Y R
D

B ST

J S
T

G ST

SOUTH BI G HORSE CREEK RD

PINEY CREEK RD

PATTON R D

EA SY ST

D ST

B ALDWIN JONES RD

HILLB
IL LY

 RID
GE RD

F ST

DAVIS GE NTRY RD

BIORETENTION CELL

B ig H o rse C reek

Old F i eld Branc h

®

0 540270 Feet

1 inch = 530 feet

Town of Lansing
") Proposed BMP Site

Parcels
Town & County-Owned Parcels
Roads
Town Limits

NHD Flowline
Source: NC Stream Mapping Program

Artificial Path
Connector
Stream / River

142



")

")
")

")

DIVERSION
DETENTION BASIN

DETENTION BASINWETLAND DETENTION
WES B

REW
ER RD

ELK
 ST

CRANBERRY ST

PIN
EO

LA 
ST

ASH ST

A ST

HICKORY NUT G
AP

 RD

PARK ST

JAYNES R D

NEWLAND HWY

OLD TOE RIVER RD
VALE RD

OLD VALE RD

WATAU GA ST

LINVILLE ST

BEECH ST

SH
AD

Y S
T

SO
KA

SSA
 RD

ELK PARK HWY

RAILROAD ST

RIV
ER 

ST

OLD CRANBERRY ST

AP
AC

HE
 ST

SA
M 

BR
EW

ER
 RD

PEBBLESTONE LN

CEM
ETE

RY
 RD

NEW VALE RD

PAT V ELLER LN

MO
HA

WK
 ST

ESTATOA AV

ESKONA ST

BANNER ST

OLD
 PUBLIC

 R D

BA
NN

ER 
HIL

L D
R

ASA
 ST

WHITE OAK CREEK RD

JOURNAL ST

HU
BER

T S
T

HA
RD

EES
 AL

Y

BIR
D S

T

SEMINOLE ST

DEAN B ELLER L N

NOTALEE ST

WYATT DR

SCHULT Z CIR

CR
INK

LEY
 ST

JASMIN LN

AV
ERY

 SQ

CO W CA
MP R

D

TAY
LO

R S
T

MO
RTI

ME
R S

T

BER
TIE

 ST

WEST B ST

C Q
 LN

PONTIAC ST

CALVARY ST

MILLERS GAP HWY

ATL
AS

 ST

PERSHING ST

North To e Riv er

White
oak Cr eek

Kentucky  Creek

B lood C a mp Bra
nc

h

<N
ull

>

Handpole Branch

<Null>

®

0 1,000500
Feet

1 inch = 1,010 feet

Town of Newland
") Proposed BMP Site

Parcels
Town & County-Owned Parcels
Roads
Town Limits

NHD Flowline
Source: NC Stream Mapping Program

Artificial Path
Connector
Stream / River

143



")

BIORETENTION SWALE

BIORETENTION SWALE BIORETENTION SWALE

YADKIN RIVER

Redd ies Rive r

Cub

 Creek

Fish
ing Creek

Mulberry Creek

Long Cr eek

Tucker Hole Creek

Millers C reek

Litt
le Cub Creek

Lousy Creek

Ho opers Branch

Reddies River

YADKIN RIVER

Y ADKI N RIVER

YADKIN RIVER

Reddies R iver

Mulberry Creek

OLD 6 0

ROYAL RD

CO
LONIAL D

R

SU
NCRE ST P

L

FLINT HILL RD

PADS RD

F ST
E ST FISHING CREEK RD

PEACE STBUCK RD

GA

ITH
ER 

RD

TEMPLE ST

NELS O N LN

BR
EEZ

E H
ILL

 RD

MARTIN RD

SUN CREST SU NSET CONN RD

GRE EN HILL RD

W
OOD MEN LN

FI N
LEY

 ST

MOURNE ROUGE RD

LEGION DR

SKYLAND DR

PARSONS RD

EDGE WOO D R D

ROUSSEAU FARM RD

PROSPECT DR

FLET C HER S T

S N
C H

WY
 16

HOLLY CIR
BUMP Y R D

J ST

AIRPORT RD
WOO D WARD ST

OAK GROVE CH RD

PONDVIEW DR

COLONIA L HE IGHTS

LANES DR

EA
GLE

 LN

ZION H ILL CH RD

JOHNSON RD

AR
BO

R G
AB

LES

 LN

WILLOW LN

L ST

PIN EVILL E RD

HOLLY MTN FARM RD

GATE ST

C ST

DA
NC

Y R
D

FISHING CREEK ARBOR RD

CORNSILK
 LN

JAMES ST

N ST

K ST

BARN ETTE LN

REDDI ES 
OSBO

R NE
 LN

ORANGE ST

SCH
OO

L S
T

STEPHANIE DR

D ST

O ST

MO
NK

 CT

CED AR LN

MCELWEE ST

PARK RD

YMCA BLVD

BILLS
 RD

VISTA LN

GREEN SHEPHERD FARM RD
H ST

CALL ST

GERMA NTOWN RD

STEVENS LN

SQUIRE CT

PINE AV

SUNCREST ORCHARD RD

JOLLY ST

SKYVIEW RD

CRAIG ST

KNOTVILLE RD

W ATKINS LN

PEG
RAM LN

BEECH CIR

HILL ST

BUGLE LN

WEST D ST

LONG ST

N BROOK ST

BOONE TRAIL

CHARM ETTE DR

YA
DK

IN 
ST

S  O
AK

GR
OVE 

EXT

AN
DE

RS
ON

 ST

BUEL CALL DR

CIRCLE ST

SN
YD

ER
 ST

W US HWY 421

WI
LLI

AM
S R

D

MIRAC LE RIDGE LN

FA
IRP

LA
INS

 RD

SLE
EP

Y G
 LN

W NC HWY 268

HAYES ST

HONEYSUCKLE DR

COX ST

SUNSET DR

OLD 
60 

RED
DIN

G R
D

CRICKET IVY LN

INDUSTRIAL PARK RD

GLENDALE LN

FAN KE Y R
D

WHISPERING PINE RD

GREENBERRY LN

CALL RD

E US HWY 421

AARON CALL RD

M ST

AVERY LN

COTHREN ST
OAKLEY DR

KELLY ST

SHERRILL ST

MILTON DR

CAMP JOE HARRIS RD

CENTRAL ST

MAY ST

EVERETT
E D

R

RIDGE TOP RD

VIRGINIAS DR

GRAYMILLE ST

RIVER ST

GROVE PL

JAM
ES 

LN

BIRCH ST

CEDAR ST

HILL AVE

ROBINHOOD RD

DAN CALL RD

C C WRIGHT SCHOOL RD

WILKES ST

MAGNOLIA PL

MT OLIVE LN

MILLARD LN

WALNUT HILL DRBO
UC

HE
LLE

 RD

WOOD ST
DEERFIELD RD

WILKESBORO UNRD 200

GROVE WAY

FROG RIDGE RD

CRYSEL RD

WINDY RIDGE RD

VA
NC

E S
T

KERRY LN

KEE
NER 

DR

PARK PL

TINDALL DR

SCHOOL BUS DR

LIBERTY KNOLL DR

WALKER ST

JUNIPER LN

FOSTER
 RD

RHODES ST

MILLER CT

PA
RK

S R
IDG

E R
D

SHADY LN

BEAUMONT POPLAR ST

FAIRVIEW CIR

WOODRUN DR

RICH

ARDSON RD

SENECA PL

EASTWOOD DR

ROBIN LANE RD

WINDING TRAILS DR

JOHNSON LN

WELBORN AVE

CA
ST

LEBERRY LN

SKYVIEW CIR

ELKIN HWY

GR
AN

D S
T

5TH ST

DIX
IE H

ILL
 RD 7TH ST

FRANKLIN LN

VILLAGE PL

6TH ST

HIDDEN VALLEY DR

8TH ST

BEAVER DAM LN

9TH ST

FAIRMONT DR

MAE LN
N PARK RD

INDEPENDENT AV
G ST

EMORY ST

RAMP

PENNINGTON RD

NEW BRICKYARD RD

WOODSIDE DR

MORRISFIELD LN

SIDNEY AV

OLD 60 LAKEVIEW DR

OAK TOWER DR

WINKLER
 ST

SH
ILO

H L
N

WILL
AR

D S
T

WALNUT GROVE LN

CHARLIE BROWN RD

OAKDALE LN

DONCASTER DR

LIBERTY DR

GWYN ST

SPE
AR

S R
D

EASTOVER DR

ARMORY RD

OAK AV
CR

EEK
 DR

PINE CREEK DR

TAY
LO

R D
R

SPA
RR

OW
 LN

13T H ST

COUGAR LN

LANKFORD LN

CLO
VE

R L
EA

F C
IR

N CHERRY ST

11TH ST

BELL S
HEETS DR

WALNUT CIR

SMOKEYWOOD LN

SPLIT RAIL LN

KRAMER LN

W MAIN ST

CARTPATH RD

BYRD RIDGE RD

DUNCAN ST

OLD NC HWY 268

COLONY DR

TH
UR

MA
N S

T

OLD
 NC

 18

COLLEGE ST

DOGWOOD LN

INDUSTRIAL DR

CHURCH ST

W COWLES ST

CHERRY ST

GA
TEW

AY
 AV

E

SUMMIT LN

E SOUTH ST

OA
KW

OO
DS

 RD

RAMBLING WOODS DR

COFFEY ST

SPEEDWAY RD

CO
FFE

Y A
V

RIDGE ST

SUMMIT AVE

WELCOME HOME CH RD

OL

D BRICKYARD RD

US HWY 421 BYP

BRINEG AR RD

CAUDILL RD

S BRIDGE ST

MAIN ST
WILKESBORO AV

CURTIS BRIDGE RD

BOONE TRL

ADDISON AVE

CANTERBURY DR

WELC O ME H
OME RD

I ST

S SPRUCE ST

WOODLAND BLVD

RUR
ITA

N PA
R K R

D

OSBORNE S UNSET D R

WEST PARK CIR

SPARTA RD

E IVY TRCE

STATESVILLE RD

ELKIN HWY 268

SUMERSET LN

EUCLID AV

MTN VI EW RD

IT H AC A  D R

STOKES ST

OLD US 421 RD

WINKLER MI LL RD

CONGO RD

4TH ST

GRANDVIEW ST

WHITE PINE ST

CHRISTIE LN
LAUREL RD

2ND ST

BOSTON AV
OA

K S
T

WHITE ST

SHAVER ST

MA
GN

OL
IA 

ST
RIVER RD LIBER TY GROVE RD

J ST

INDUSTRIAL DR

CONGO RD
SPARTA RD

I ST

G ST

MAIN ST

MTN VIEW RD

2ND ST

RIVER ST
RIVER S T

G ST

COFFEY AV

MILLARD LN

BOONE TRL

FLINT HILL RD

CO N GO R D

EDGEWOOD RD

7TH ST

PADS RD

WEST D ST

13TH ST

PADS RD

EDGEWOOD RD

RAMP

RAMP

S N
C H

WY 1
6

E US HWY 421

I ST

CO
FFE

Y A
V

BOONE TRL

C ST

5TH ST

E US HWY 421

PADS RD

INDUSTRIAL DR

MT O
LIV

E LN

L ST

AIRPORT RD

W US HWY 421

RAMP

C ST

W US HWY 421

OAK GROVE CH RD

F ST

CALL ST

2ND ST

R IV ER ST

BOONE TRL

E ST

E US HWY 421

PADS RD

K ST

WINKLER MILL RD

FLINT HILL RD

D ST

SUNSET DR

COLONY DR

STATESVILLE RD

E ST

RIVER ST

ELKIN HWY

PADS RD

RURITA N P A RK RD

L ST

WINKLER MILL RD

WIN KLER MILL RD

K ST

WEST D ST

SUNSET DR
SPARTA RD

SKYVIEW RD

I ST

RIVER ST

E US HWY 421
RAMP

9TH ST
F ST

SUNSET DR

D ST

ELKIN HWY 268CAUDILL R D

J ST

E ST

OLD 60

E US HWY 421

WALNUT HI LL DR

BOONE TRL

K ST J ST

SPARTA RD

W NC HWY 268

CEDAR LN

E US HWY 421

FISHING CREEK RD

CEDAR LN

®

0 4,1002,050
Feet

1 inch = 4,000 feet

Town of North
Wilkesboro
") Proposed BMP Site

Parcels
Town & County-Owned Parcels
Roads
Town Limits

Hydrology
Source: NC Floodplain Mapping Program

Stream / River

144



")

BIORETENTION CELL

OAK ST

FACTORY ST

CHATHAM RD

MA
RT

IN 
ST

MA
PLE

 ST

GWYN ST

LAKEVIEW ST

N HOOTS RD

THIRD ST

RID
GE

 ST

B EL LS L N

SUMMIT ST

CEMET ERY ST

BRANDON RD

HICKERSON ST

SECOND ST

HILLCREST ST

BLACKBURN ST

IMMAN
UEL

 LN

CH
ATH

AM
 ST

OLD TRAPHILL RD

WADDELL ST
CEMETERY ST EX

FERRY ST

RIVERSIDE ST

MAIN ST

SHADY HILL CIR

MAPLE ST EX

BUCKHORN LN

ELKIN HWY 268

CLINGMAN RD

FACTORY ST

N HOOTS RD

ELKIN HWY 268

HICKERSON ST

FACTORY ST

ELK
IN HWY 2

68

GWYN ST

ELKIN HWY 268 MAIN ST

ELKIN HWY 268

N H
OO

TS 
RD

N HOOTS RD

CE
ME

TER
Y S

T

C HA T HAM ST

GWYN ST

ELKIN HWY 268

N HOOTS RD
THIRD ST

CEMETE
RY ST

ELKIN HWY 268
ELKIN HWY 268

®

0 960480
Feet

1 inch = 940 feet

Town of Ronda
") Proposed BMP Site

Parcels
Town & County-Owned Parcels
Roads
Town Limits

Hydrology
Source: NC Floodplain Mapping Program

Stream / River

145



NC HWY 105 S

SKYLAND DR

AL PIN
E D

R

SKIVIEW
 R D

THORNC LIFF DR
BUCKEYE LN

DEVILS LAKE DR

CHESTNUT R
IDGE TR TEL

EM
ARK LN

DUTCH C RE
EK

 RD

S EVEN DEVILS RD

LES
L IE

 LN

ALDRIDGE RD

WAYSID
E C

T

RHODO LN

RO CKY RD

PA R K R D

BROWN TROU T RD

SHOOK RD

KEETH DR

TWIN OAKS LN

C LIFFSIDE LN

E R
OCKY TOP TR

RIME F R OS T

BERRY RD

W TW
EET

SIE
 LN

R J ALD RIDGE RD

TIF
FA

NY
 LN

CH INKAPIN

SLE
EPY HOLLOW L N

WILDCAT ROCKS RD

SW
ISS

 LN

ED GE
CLI

FF 
LN

KNOB H ILL 
LN

PR
OFILE VIEW RD

GREENCOVE DR

VALLE Y CREEK LN

ASHLEY WAY

J H M CLEAN RD

W ROCKY TOP TR

CLIFFWO OD DR

GRA NDVIEW DR

CASEY S GA P RD

ISL
E O

F S
K Y

E

S AWMILLERS WAY

S TREAMSIDE LN

DOC BYRD RD

SHELBY ST

ARC
TIC

 DR

TWEETSIE LN E

DEVILS DEN RD

T A NGL E LN

BRADLEY BLV D

FO
UR

 DI
AM

ON
D D

R

COVERED BRIDGE LN

GRANN YBRA
NC

H D
R

W I NDIN G TR

VINEYARD LN

WOLF TR

SEVENTH RIDGE DR

LILLIAN DR

RED BANK RD

Y OSEMITE RD

NETTLE KNOB DR

DEEPWO OD CT

DOVICK DR

HAL LELUJAH TR

H I GHCLIFF C I R

FLORAL LN

TH ISTLE LN

WIN DY KNOB TR

GRANDFA THER CIR

RIVE RSIDE DR

CH
ER

RY
 TR

EE 
LN

MOUNTAINTOP TR

FALL IN G WATE RS WAY

ROSEBAY WA Y

JA YBIRD LN

BEUCUS LN

CRY
STA

L D
EW

FARM LN

WOODWINDS CT

SHADOW MOUNTAIN LN

CHALET DR OTTER TR

ROCK COVE CT

SNOWBIRD LN

CLI

FF DWELLERS LN

CAB IN CIR

US 105 HWY

SEV

EN DEVILS D
R

AL PIN
E D

R

SKI
VIEW

 RD

THORNCLIFF D R

BUCKEY E LN

DE
VIL

S LAKE DR

DOB BINS RD
CLI

FFSIDE LN

SKY
LA

ND
 DR

AR NETT RD

HORSE BOTTOM RD

TAN

GL E LN

Wata
u ga

 Ri
ver

Valley Creek

Dutc h C
ree

k

Elk Rive r

Sp ice
 Bo

tto
m Cr

ee
k

Clark Creek
®

0 1,500750
Feet

1 inch = 1,500 feet

Town of Seven
Devils

Parcels
Town & County-Owned Parcels
Roads
Town Limits

NHD Flowline
Source: NC Stream Mapping Program

Artificial Path
Connector
Stream / River

146



")

")
")

VEGETATED SWALEVEGETATED SWALE

BIORETENTION SWALE

N MAIN ST

S MAIN ST

COLLINS RD

MEMORIAL PARK DR

NAPCO RD

GRANDVIE
W DR

DOCTORS ST

NC HIGHWAY 18 S

NC H
IGHWAY 1

8 N

REYNOLDS RD

TROJAN AVE

N SPARTA PKWY E WHITEHEAD ST

JONES ST

ROE ST

MAPLE
 ST

BALLPARK RD

LITTLE RIVER DR

IND
EPE

ND
EN

CE 
RD

FRONT ST

KEM
P ST

HILL ST

DUNCAN ST

W WHITE
HEA

D ST

WREN WAY

SO U THSIDE DR

US HIGHWAY 21 S

LAKE ST

GR
AY

SON ST

S SPARTA PKWY

COX ST

LU
CA

S S
T

US HIGHWAY 21 N

HENDRIX RD

LEE ST

REID ST

IRWIN ST

MITCHELL MOUNTAIN RD

B LU
E D

R

MI
LES

 ST

JAMES ST

HALSEY ST

RILEY ST

SUNSET DR

LOIS LN

CO
MB

S S
T

COLEMAN DR

WESTWOOD DRATWOOD ST

GR
EEN

 AC
RE

S D
R

IND USTR
IAL PARK DR

WIND RIDGE RD

AC ORN HILL R D

E CHEEK ST

CARSON BLVD

AMYS WAY

F ARM E R RD

RIVER S EDGE RD

WILLO
W LN

GRE EN NEED
LES

 LN

MOXLEY RD

HICKORY DR

CENTER ST

HIGHLAND DR

SKYL A ND DR

ESTEP ST

CHOATE AVE

SPARTA HTS

TEABERRY LN

WI
LLI

S S
T

MOXLE Y HOLLO W RD

BLUE RIDGE S
T

WOMBLE ST

M AP L EVIEW DR

HODGE ST

FAIRFIELD DR

RIV
ER 

S T

DARR 
ST

LUTHER ST

T I MBER L AKE ST

MURPHY ST

CRANFORD RD

WESTVIEW DR

SHORT ST

DEER HAVEN RD

W DOUGHTON ST

DELP HTS
POPLAR ST

ROLLING GREE
N RD

GREENERY LN

DOODLE BUG  LN

COLLINS RIDGE RD

HO
SPI

TA
L R

D

RIV
ERV

IEW
 DR

CARLENE ST

SPENCER LN

WINDSWEPT LN

MILL FALLS LN

RIVERS EDGE CV
SHAG

GY 
LN

TRANSOU ST

MONTVIEW DR

PAR
KER

 LN

ALLEGHANY ST

TAYLOR ST

DO GWOOD RDG

OAK VIEW PK

DO
GW

OO
D V

LY

DO
GW

OOD C
IR

THOMPSON ST

DAVIDS WAY

HILL ST

Bledso e Creek

Vil e Cr eek

Litt le River
®

0 1,250625 Feet

1 inch = 1,265 feet

Town of Sparta
") Proposed BMP Site

Parcels
Town & County-Owned Parcels
Roads
Town Limits

NHD Flowline
Source: NC Stream Mapping Program

Artificial Path
Connector
Stream / River

147



")")")")

BIORETENTION CELL

BIORETENTION CELL

BIORETENTION CELL

BIORETENTION CELL

US HWY 19 E

R OAN RD

NC HWY 226 S

ALTAPASS HWY

OAK ST

DA
LE R

D

NC HWY 226

CA BIN RD

M C HONE RD

GREENWOOD RD

SUMMIT ST

HARRIS ST

BEAVER CREEK RD

POND RD

CARTERS RIDGE RD

ELM ST

PITMAN RD

TEMPLE MOUNT AIN RD

MICA ST

ROCKHOUSE CREEK RD

OLD NC 226

SWISS PINE LAKE DR

LOCUST ST

OLLIS R D

BA LSAM ST
PH

ILIP
 LN

OAK AVE

SULLINS B RANC H RD

ENGL ISH RD

DEER PARK LA KE RD

GOUGE'S CREEK RD

HIG
HL

AN
D A

VE
CHAPEL ST

FAIRWAY LN

STAFFORD RD

LA RKI N 
LN

SM
ITH

 RD

WALNUT AVE

PIN
E B

RA
NC

H  R
D

SPRING R D

OVERLOOK DR

ROCK LEDGE RD

UPPER HA NGING ROCK RD

TAPP A
N S

T

RODGERS

RAY WISEMAN RD

F ELDSPAR ST

WOODS RD

B IDDIX RD

PINE AVE

VALLEY RD

STR
OU

P R
D

LOWER HANGIN
G R

OC
K R

D

ELL
IS R

D

DA
LE 

ST

HA
W

KIN
S B

RA
NC

H R
D

PENDLEY
 RD

TH
OM

PSON RD

WOODLAND ST

ENGLISH ST

L OOP R D

MARTHA R D

B AILE Y ST

CRYSTAL DR

GRE ENE D R

HICKOR Y HILL D R

BERRY ST

LEE W Y ATT RD

SP RING ST

GA LAX T
R

BOONE TRL

RES ERVOIR RD

PIT T RD

BROAD ST

CARPENTE R ISL
AND RD

GRASSY CREEK DR

PATTY LN

SUNR ISE RIDGE DR

OAKD ALE DR

SA
GE

BR
US

H R
D

RIDGEVIE W RD

MIN PRO RD

LAKEVIEW
 RD B ARR Y DR

BELL RD

SHADOW L N

MTN L AREL DR

BALLFIELD RD

HE MLOCK AVE

ME
AD

OW
 LN

HILLCRES T CIR

VAN CE F ARM RD

AM
ET

HY
ST S

TTERRACE CT

CL INE DR

L Y NN ST

WOODLAND RD

HANNA H LN

SON SHINE RD

GEORGE  MC KINNEY C IRGR
AS

SY 
HIL

L D
R

JAMES ROC K RD

SOURWOOD DR

MCKI N NEY RD

CLEA R WATER LN

HICKEY ST

C EMET ER
Y  S

T

HIG

H ACRES RD

ROCKY RI DGE RD

LAUREL RD

HOLLIFIELD ST

SOUT H RIDGE DR

DOGWOOD LN

LYNN DR

B E ECH TR EE LN

DUNCAN RD

WHITE 
OAK DR

W ILLI S 
ST

BIDFIELD RIDGE  RD

SU
NNYB

RO
OK D

R

ELLIS ST

RHYNE DR

HAZ EL AVE

GREENW AY CT

HO
RIZ

ON
 DR

CROSS ST

HARRIS HEIGHTS RD

DAN LN

HENRY LN

RO
CK DALE ESTATES WAY

MONTVE S TA ST

FOX TROT LN

LONGVIEW RD

GREGG RD

P.E
. D

R

HILL S
T

WARD ST

MINERAL ST

HEM
LOCK 

RD

PEA
CH

 ST

NC
 HW

Y 2
26

OLD NC 226

NC HWY 226 S

North T o e River

Grassy Creek

Beaver C ree
k

Rockhouse C reek

Engl ish Creek

S ilver Run

Cath is Creek

Sul l ins Branch

Pin
e B

r an
ch

Graveyar d Creek

Ha

ngin g Roc k Branch

Biggerstaff Bran c h

®

0 2,0001,000
Feet

1 inch = 2,000 feet

Town of Spruce 
Pine
") Proposed BMP Site

Parcels
Town & County-Owned Parcels
Roads
Town Limits

NHD Flowline
Source: NC Stream Mapping Program

Artificial Path
Connector
Stream / River

148



")

DETENTION BASIN

SKIVIE W RD

Shawneehaw Ave. South/Tynecastle

WINDY KNOB TR

FOX TR GREEN VIEW
 DR

US 
105

 HW
Y

TYNECASTLE HWYRIDGE DR

GROUSE MOOR DR

VIS TA W AY

FOREST RIDGE DR

SUGAR MOUNTAIN DR

A RNETT RD

MOON RUN

TYN
ECA

STL
E D

R

CREST WAY

MOSSY
 CREEK LN

RO UGH RI DGE RD

CASTLE ROCK DR

GREEN CLIFFS RD

BRIARCLIFF RD

TYN
ERIDGE RD

LAKESIDE
DERBY LN

CRANBERRY KNOLL

OAK RIDGE DR

COTTA GE TR

DU
NV

EGA
N RD

LITTLE SUG AR LN

CLOUD SPRING D R

CROSS PA RK DR

SHELTER ROCK 
CIR

TYNELOCH DR

CHESTNUT RD

FOREST RUN

BOY D EN RD

CASTLE FERN RD

LETTERFERN DR

CYN
THI

A L

N

GREEN COVE RD

RIDGEVIEW RD

ELK HORN RD

HIGHLAND CIR

CREST LN

THISTLE LN

ARBORDALE CHURCH RD
HICKORY NUT G

AP R
D

BEAR TR

PARK LN

SUGA R TREE LN

TIMBER RI D GE RD

ROCK SPRING CIR

CLUB CLIFFS DR

DICK TRUNDY LN

CREST TR

BR ANLA IRE DR

SUGAR TOP DR

CA
NT

ER
 LN

BIG SKY LN

BLAINE NORWOOD RD

COTTAGE CT

DU
NB

ARTON RD

HEMLOCK HI LL

WINDY KNOB TR

GLENW O OD LN

SMI T H CEM ETERY RD

ROBIN LN

MOSS TREE LN

RIDGEWOOD DR

CRE
ST TR

Elk Riv er
B ee Bra nch

Fla tto
p C ree

k

Sugar

 Cr eek

W a tauga River

North T o e River

Linville River

Little Grassy Creek

Big Grassy 
Creek

®

0 1,700850
Feet

1 inch = 1,700 feet

Village of Sugar
Mountain
") Proposed BMP Site

Parcels
Town & County-Owned Parcels
Roads
Town Limits

NHD Flowline
Source: NC Stream Mapping Program

Artificial Path
Connector
Stream / River

149



")

")

BIORETENTION CELL

US
 HW

Y 2
21 

SO
UT

H

MO
UN

T J
EFF

ER
SO

N R
D

NC HWY 163

S JEFFERSON AVE

BE
AV

ER
 DR

NETTLE KNOB RD

OAKWOOD RD

RAY TAYLOR RD

LONG ST

BEAVER CREEK SCHOOL RD

HA
RL

E S
S  R

D

R IDG E DR

EAST BU
CK 

MTN
 RD

HELEN BLEVINS R
D

SPEAKS RD

S M
AIN

 ST

WICKZOLA LN

E SECOND ST

FORD ST

MT JE FFERS ON  S TAT E PARK RD

DOGGET RD

CAND LE ST

BUCK MT RD

VANNOY DR

LOCUST ST

BR
OO

K L
N

BACKSTREET

N JEFFERSON AVE

CRESC
ENT D

R

BADGER  S T

US HWY 221 BU S

BUCK MT CIR

RID
G E

 AV
E

CA
ND

LEL
IGH

T D
R

W SECOND ST

VISTA DR

CA MPUS DR

CHURCH AVE

WILTON AVE

HIC
E A

VE

W THIRD ST

SC HOOL AVE

RID
GE

SID
E D

R

LAM UEL LN

US
 HW

Y 2
21

RID
GE

CR
EST

 AV
E

MOU
NT

AIN
 AV

E

W MAIN ST

BEAVER CREEK RD

PA R K R D

NC HWY 194 NORTH

BARNETT ST
E FOUR TH ST

E AS
T E

IGH
TH

 ST
TOWNVIEW ST

E FIRST ST

RO
CK

Y R
IDG

E R
D

BU
RK

ETT
 AV

E

LEW
IS D

R

GRAYBEAL AVE

KELLEY DR

LOWES DR

M T PADDY R D

AUTUMN LN

KIN
G S

T

BARE ST

WI
TT 

DR

WATER TANK ST

HI G H DR

SPRING ST

PARKER DR

GREEN HILL DR

E FIFTH ST

FORE ST HILL DR

SIXTH ST

ASHEMONT DR

HILLCR EST AVE

C O LVARD LN

INDUSTRIAL PARK WAY

STRINGER DR

ED MESSER RD

JORDAN DR

HIGHLAN D MEADOWS

ROBIN LN

N S
IXT

H A
VE

W FIRST ST

RA DIO RD

CA
LVI

N A
VE

VALLEY CREST

MO
UN

TA
IN 

VA
LLE

Y DR

BIR C H ST

WATER ST

HALL LN

E MAIN ST

OA
K A

VE

HOD GES DR

OA
K S

T

NJEFFERSON AVE

FRANK ST

KIN
GW

OO
D D

R

DOGWOOD RD

HA
RD

IN 
LN

PRIMROSE PL

FREED O M DR

INSPIRATION WAY

ACORN DR
SEXTON RD

HAMILTON dr

EVERGR E EN ST

FAIRVIEW DR

WOO
DIE

 AV
E

TOL BERT LN

DOGWOOD HILL DR

CHAMPION DR

OLD MAPLE DRCURRENT DR

EAST DOGWOOD DR

MONTICELLO LN

RA
INB

OW
 RD

HILLCREST LN

HIC
KO

RY
 FO

RE
ST 

DR

E SIXTH ST
E SEVENTH ST LIBERTY ST

SCHOOL ST

GREENFIELD LN

CHATTYROB LN

HIGHLAND C OVE R
D

CLEARWATER DR

LOCUST CIR

CRESENT LN

E STATE ST

Beaver Cre ek

Cole Branch

Little Buf falo Creek

®

0 1,600800 Feet

1 inch = 1,600 feet

Town of West
Jefferson
") Proposed BMP Site

Parcels
Town & County-Owned Parcels
Roads
Town Limits

NHD Flowline
Source: NC Stream Mapping Program

Artificial Path
Connector
Stream / River

150



")")

WETLAND CELLS
BIORETENTION CELLS

Cu
b C

re e
k

YADK I N RIVER

Millers Creek

Tucker Hole Creek

Littl
e Cub Creek

Mora
via

n C
ree

k (Y
ellow Jacket Lake)

Fish Dam Creek (Fishtrap Creek)

Hoopers Branch

Reddies R iver

Whites Cr
eek

Meadow Branch

Whites Creek

Reddies River

YADKIN RIVER

MT CA R MEL RD

KIT
E R

D

C ONGO R D

CO
LONIAL D

R

CAIN RIDGE RD

E LLER LN

PADS RD

F ST
E ST

PEACE ST

LEXI DR

GRE EN HILL RD

S HOLINESS CH RD

RANGER RD

IVY LN
FIN

LEY
 ST

FAL LVI
EW

 LN

MOURNE ROUGE RD

SKYLAND DR

COUNTRY O AK LN

PARSONS RD

EDGE WO O D R D

ROUSSEAU FARM RD

PROSPECT DR

FLET C HER ST

AM
ELIA D R

HOLLY CIR

BUMP Y RD

J ST

TRA
PP CREE K RD

ZIO N H ILL CH R D

B RUSHY MTN RD

BUCK RD

WESTOVER DR

WILLOW LN

BLUE ELLER LN

T ALON DR

L ST

GATE ST

KNOLL WOOD DR

C ST

DA
NC

Y R
D

JAMES ST

N N
C H

WY
 16

N ST

K ST
REDDI ES O

SBOR N E
 LN

ORANGE ST

SCH
OO

L S
T

D ST

O ST

CE D AR LN

MCELWEE ST

YMCA BLVD

PEACHTREE PL

H ST

CALL ST

GOVERNOR STOKES RD

STEVENS LN

PINE AV

SM
ITH

E Y
 DR

LUCK CIR

ANDREWS LN

GADDYS RIDGE RD

BEECH CIR

HILL ST

BUGLE LN

WEST D ST

LONG ST

TUR NERS LN

OAKWOODS LN

CHARME TTE DR

YA
DK

IN 
ST

CLOVERDALE LN

WATER FRONT DR

FISH DAM CREEK RD

SN
YD

ER
 ST

NABORS RD

W US HWY 421

EVANS LN

W NC HWY 268

HAYES ST

WESTGATE DR

EAGLE PASS DR

COX ST

SUNSET DR

CRICKET IVY LN

CRESTVIEW DR

INDUSTRIAL PARK RD

GLENDALE LN

RAVEN OAK DR

E US HWY 421

M ST

COTHREN ST

OAKLEY DR

KELLY ST

SHERRILL ST

MILTON DR

LO
BO

 DR

FOOTHILLS DR

CENTRAL ST

BARR ST

COUNTRY C LUB R D EX

MAY ST

S RHYN E RD

WALNUT PL

RO
BE

RT
SO

N R
D

RIVER ST

BUMGARNER RD

BIRCH ST

HILL AVE

NORA OAK RD

WILKES ST

MAGNOLIA PL

AZALE A LN

LINEBERRY RD

WI
ND

SO
R S

T

WILKESBORO UNRD 200

DAY AVE

CRYSEL RD

VA
NC

E S
T

KERRY LN

KEE
NER 

DR

PARK PL

LAKEV
IEW

 TE
R

WALKER ST

HO
LLY

 TR
EE 

DR

SLEEPY AVENUE WEST RD

JUNIPER LN

RESERVOIR RD

GERMANTOWN RD

SPRING ST

FAIRVIEW CIR

REDDIES ST

WOODRUN DR

SENECA PL

PARTR
IDGE LN

COUNTRY CLUB HILLS DR

JOHNSON LN

WELBORN AVE

CA
ST

LEBERRY LN

SKYVIEW CIR

5TH ST
MAYVIEW AVE

7TH ST

FRANKLIN LN

VILLAGE PL

6TH ST

MCGLAMERY RD

HIDDEN VALLEY DR

ML CHURCH LN

8TH ST

9TH ST

MAE LN

N PARK RD

INDEPENDENT AV
G ST

EMORY ST

COUNTRY CLUB RD

ROSE BUD DR

RAMP

ROBINSON RD

HAWKINS DR

NEW BRICKYARD RD

LAKE RIDGE DR

SASSY TREE LN

WESTWOOD LN
MOS T PARK DR

WINKLER ST

WILL
AR

D S
T

SANDWEDGE RD

GWYN ST

SPE
AR

S R
D

FOR
EST

 DR

OAK AV

CR
EEK

 DR

GRINTON AVE

SPA
RR

OW
 LN

13T H ST

COUGAR LN

TIMBERTRAIL RD

BEEHIVE DR

11TH ST

WALNUT CIR

W MAIN ST
W SOUTH ST

PARSONS DR

W NORTH ST

OLD NC HWY 268

NEW B ROWNS FORD RD

WESTVIEW DR

TH
UR

MA
N S

T

GREENCREST PL

OLD
 NC

 18

COLLEGE ST

5 1/2 ST

INDUSTRIAL DR

CHURCH ST

MORAVIAN FALLS RD

CHERRY ST

GA
TEW

AY
 AV

E

OAK GABLES DR

SUMMIT LN

E SOUTH ST
SUMMIT AVE EX

SYC
AMORE W

AY

HIGHLAND ST

FAIRWAY LN

OA
KW

OO
DS

 RD

W
OODFI E LD WAY

FIN
LEY

 AV

COFFEY ST

CO
FFE

Y A
V

MID LAW N DR

GOLD MEDAL ORCHARD RD

RIDGE ST

JEFFERSON ST

OLD
 BRICKYARD RD

OAK HILL L
N

TR
OG

DO
N S

T

US HWY 421 BYP

S BRIDGE ST

MAIN ST

E MAIN ST

CURTIS BRIDGE RD

10TH ST

ADDISON AVE

RA
VE

N L
AU

RE
L D

R

JESSIE REINS RD
SEDGEFIELD CIR

SHANNON VIEW ST

WELCOME H
OME RD

N QUAIL CIR

I ST

S SPRUCE ST

ODELL ST

WEST PARK CIR

E IVY TRCE

BER
RY

 M
TN

 DR

S N
C H

WY
 16

CANTERBURY DR

GREEN ACRES RD

STATESVILLE RD

WILKESBORO BLVD
BOONE TRL

RIDGE CREST ST

N HOLINESS CH RD

EUCLID AV

I THA CA  D R

STOKES ST

OLD US 421 RD

WINKLER MI LL RD

KENNEDY ST

4TH ST

2N
D S

T E
XT

CHRISTIE LN
LAUREL RD

2ND ST

BOSTON A V

OA
K S

T

MA
GN

OL
IA 

ST WEST PARK DR

2ND ST

PADS RD

E US HWY 421

CO N GO RD

S N
C H

WY
 16

MO
RA

VIA
N F

AL
LS 

RD

MAIN ST

E US HWY 421

I ST

C ST

6TH ST
H ST

W NC HWY 268

PADS RD COFFEY AV

W US HWY 421

BOONE TRL
W NC HWY 268

RIVER ST

HOLLY TREE DR

R IVE R ST

OL
D N

C 1
8

SCH
OO

L S
T

OLD US 421 RD

L ST

8TH ST

PROSPECT D R

W NC HWY 268

W IN KLER MILL RD

J ST

W US HWY 421

C ST

CONGO RD

F ST

WEST D ST

5TH ST

MAIN ST

W US HWY 421

CEDAR LN

E ST

CONG O RD

9TH ST
K ST

RIVER ST

J ST

D ST

S N
C H

WY
 16

S N
C H

WY 1
6

2ND ST

CONGO RD

E US HWY 421

SUNSET DR M ST

RIVER ST

E US HWY 421

INDUSTRIAL DR

RIVER ST

PA D S R D

J ST

BRUSHY MTN RD

BUCK RD
I ST

INDUSTRIAL DR

BOONE TRL

E ST

GERMANTOWN RD

CALL ST

WEST D ST

S HOLINESS CH RD

D ST

CONGO RD

PADS RD

E ST

W NC HWY 268

GERMA NT
OW

N R
D

RAMP

PADS RD

COUNTRY CLUB RD

C ONGO RD
D ST

B O ONE TRL

SU
NS

ET 
DR

BERRY MTN DR

G ST

GE
RM

ANTOWN RD

F ST

CONGO RD

13TH ST

RAMP

W NC HWY 268 ®

0 3,7001,850
Feet

1 inch = 3,700 feet

Town of
Wilkesboro
") Proposed BMP Site

Parcels
Town & County-Owned Parcels
Roads
Town Limits

Hydrology
Source: NC Floodplain Mapping Program

Stream / River

W.Kerr Scott Reservoir

151


	Narrative
	Alleghany.09.26.2012
	AlleghanyEMS_SITEMAP_FINAL_20120920
	Bioretention Cell Diagram
	Sparta.09.26.2012
	SpartaTownHall_SITEMAP_FINAL_20120920
	Swale Diagram
	Ashe Courthouse.09.26.2012
	AsheCoCourthouse_SITEMAP_FINAL_20120920
	Detention Basin Diagram
	Ashe hospital.09.26.2012
	JeffersonHospital_SITEMAP_FINAL_20120920
	Detention Basin Diagram
	Jefferson site plan
	Lansing.09.26.2012
	LansingOldFieldBranch_SITEMAP_FINAL_20120920
	Bioretention Cell Diagram
	West Jefferson.09.26.2012
	WJeffBowieSeagravesPark_SITEMAP_FINAL_20120920
	Bioretention Cell Diagram
	Avery.09.26.2012
	AveryBallfield_SITEMAP_FINAL_20120920
	Detention Basin Diagram
	WEtland Diagram
	Banner Elk.09.26.2012
	BE_TateEvansPark_SITEMAP_FINAL_20120920
	Linear Bioretention Cell Diagram
	Crossnore.09.26.2012
	CrossnoreTownCenter_SITEMAP_FINAL_20120920
	Bioretention Cell Diagram
	Newland.09.26.2012
	NewlandOldPublicRd_SITEMAP_FINAL_20120920
	Detention Basin Diagram
	Sugar Mtn.09.26.2012
	SugarMtnCraggyPointe_SITEMAP_FINAL_20120920
	Detention Basin Diagram
	Mitchell.09.26.2012
	MitchellSeniorCntr_SITEMAP_FINAL_20120920
	Swale Diagram
	Bakersville.09.26.2012
	BakersvilleCreekwalk_SITEMAP_FINAL_20120920
	Bioretention Cell Diagram
	Bakersville parking.09.26.2012
	BakersvilleParkingLot_SITEMAP_FINAL_20120920
	Bioretention Cell Diagram
	Spruce Pine.09.26.2012
	SPBradRagan1_SITEMAP_FINAL_20120920
	SPBradRagan2_SITEMAP_FINAL_20120920
	Bioretention Cell Diagram
	Watauga.09.26.2012
	WataugaCoCoopExt_SITEMAP_FINAL_20120920
	WataugaCoEMS_SITEMAP_FINAL_20120920
	Bioretention Cell Diagram
	Blowing Rock.09.26.2012
	BlowingRockMapleSt_SITEMAP_FINAL_20120920
	Linear Bioretention Cell Diagram
	Boone.09.26.2012
	BooneASU_SITEMAP_FINAL_20120920
	Linear Bioretention Cell Diagram
	Wilkes.09.26.2012
	WilkesSeniorCenter_SITEMAP_FINAL_20120920
	Swale Diagram
	Ronda.09.26.2012
	RondaMemorialPark_SITEMAP_FINAL_20120920
	Bioretention Cell Diagram
	Wilkesboro Tyson.09.26.2012
	WilkesboroTyson_SITEMAP_FINAL_20120920
	WEtland Diagram
	Wilkesboro Methodist.09.26.2012
	WilkesboroMethodist_SITEMAP_FINAL_20120920
	Bioretention Cell Diagram
	Yancey.09.26.2012
	YanceyHealthDpt_SITEMAP_FINAL_20120920
	Swale Diagram
	Yancey Cort.09.26.2012
	YanceyRayCortPark_SITEMAP_FINAL_20120920
	Bioretention Cell Diagram
	Burnsville.09.26.2012
	Burnsville_YanceyDSS_SITEMAP_FINAL_20120920
	Swale Diagram
	Stormwater.Ordinance.Phil
	Purpose
	Applicability and Jurisdiction
	(A) The provisions of this ordinance shall apply within the Town Limits and any Extraterritorial  Jurisdiction (ETJ).

	Relationship to Other Laws, Regulations and Private Agreements
	Effective Date and Transitional Provisions
	General PROVISIONS
	development Standards
	Performance Security for Installation and Maintenance
	Remedies and Penalties

	SlopesOver30Percent_20120926
	ErodibleSoils_20120926
	ErodibleSoils_SteepSlopes_20120926
	HEL_20120926
	Bakersville_Hydro_20120921
	BannerElk_Hydro_20120921
	BeechMtn_Hydro_20120921
	BlowingRock_Hydro_20120921
	Boone_Hydro_20120921
	Burnsville_Hydro_20120921
	Crossnore_Hydro_20120921
	ElkPark_Hydro_20120921
	Jefferson_Hydro_20120921
	Lansing_Hydro_20120921
	Newland_Hydro_20120921
	NWilkesboro_Hydro_20120921
	Ronda_Hydro_20120921
	SevenDevils_Hydro_20120921
	Sparta_Hydro_20120925
	SprucePine_Hydro_20120921
	SugarMtn_Hydro_20120921
	WJefferson_Hydro_20120921
	Wilkesboro_Hydro_20120921
	ADP3268.tmp
	High Country Water Quality Initiative�

	Blank Page



