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Chowan County
Water Quality Improvement and Water Management Study
Project Description
Chowan County received a grant from the Clean Water Management Trust Fund (CWMTF) to
conduct a study for improving and restoring the waters of the Chowan River and its tributaries in
the Chowan River basin. Runoff from farm ditches and urban outlets are the principal sources of
sediment and nutrients that influence the nutrient-sensitive waters bordering the county. Lacking
a mechanism for addressing water quality and drainage issues on a watershed scale, Chowan
County contracted the Albemarle Resource Conservation and Development Council (RC&D) to
implement a county-wide water quality improvement and water management study.
The Albemarle RC&D Council worked closely with the Chowan Soil and Water Conservation
District on the following tasks:
1)

Assist the County with identifying and obtaining Geographic Information System
(GIS) data that will directly contribute to the implementation of the study;

2)

Develop an inventory of drainage sub-basins and surface drainage features using
Global Positioning Systems (GPS) and GIS technology;

3)

Identify stormwater drainage points, locations where cross-sections are likely, system
components needing maintenance, and other factors that would contribute adversely
to water quality;

4)

Develop a list of areas to be analyzed in the future for possible use of stormwater Best
Management Practices (BMPs);

5)

Provide draft language for establishing Special Use Water Management Districts
(SUWMD);

6)

Provide draft language for establishing a county stormwater ordinance;

7)

Develop at least one (1) stormwater BMP on a site or sites identified under Task 3
above and as mutually agreed by the parties. Other BMPs may possibly be developed
depending on available funding remaining, and;

8)

Develop a report documenting data-collection methods, data areas to be analyzed for
BMPs and recommended improvements to the Town’s stormwater system.
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Location
Located in the Coastal Plain of northeastern North Carolina, Chowan County is bounded on the
west by the Chowan River and on the south by the Albemarle Sound (Figure 1.). Elevations in
the county range from sea level to 50 feet above sea level. According to the 2002 Census of
Agriculture, approximately 42% of the county is in cropland, producing mainly cotton, soybeans,
peanuts, corn, and truck crops. The forest types consist of loblolly-shortleaf pine, oak-pine, oakhickory, and oak-gum-cypress (1982 Soil Survey).
Figure 1. General Map of Chowan County

Soils
From the 1982 Soil Survey, published in conjunction with Chowan County, the county has a
broad range of soils from sands to clays. Great differences in soil properties can occur within
short distances. A soils map of Chowan County clearly illustrates the challenges that the county
faces in providing suitable land for urban and recreational uses. Summarizing data from the 1982
Soil Survey, Figure 2 shows about 90% of the soils in the county as “poorly suited” for urban
and recreational uses. The white areas on the map represent “soils suited” for urban and
recreational uses. A key to the soil map units is presented in Appendix 1.
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Figure 2. “Poorly Suited” Soils for Urban and Recreational Uses in Chowan County. Soils
“Suited” for Urban & Recreational Uses are in White.
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A summary of the General Soil Map Units from the 1982 Soil Survey is presented below.
1.
Roanoke (Ro) – Tomotley (To) – Perquimans (Pe)
Nearly level, poorly drained soils that have a loamy surface layer and loamy or clayey subsoil.
The soils in this map unit are on broad flats and in depressions. These soils are used mainly as
cropland and, to a lesser extent, as woodland or pasture. These soils are well suited to use as
cropland. They are poorly suited to most urban and recreational uses. Wetness is the main
limitation.
2.
Conetoe (CtB) – Wando (WnB) – Seabrook (Se)
Nearly level and gently sloping, well drained, excessively drained, and moderately well drained
soils that have a sandy surface layer and a loamy or sandy subsoil. The soils in this map unit are
on ridges and flats along small streams that flow into the Albemarle Sound and Chowan River.
These soils are suited or well suited to use for crops and woodland. They range from well suited
to poorly suited for most urban uses. Wetness, leaching of plant nutrients, soil blowing and
droughtiness are the main limitations.
3.
Tomahawk (Tm) – Echaw (Ec) – Valhalla (VaB)
Nearly level and gently sloping, moderately well drained, somewhat poorly drained, and well
drained soils that have a sandy surface layer and a loamy or sandy subsoil. The soils in this map
unit are on smooth to slightly rounded ridges along the Suffolk Scarp. These soils are well suited
for crops and woodland. Valhalla soils are suited to most urban uses and Tomahawk and Echaw
soils range from suited to poorly suited. Wetness, leaching of plant nutrients, soil blowing and
droughtiness are the main limitations.
4.
Dogue (DgA or B) – Augusta (At) – State (StA or B)
Nearly level and gently sloping, moderately well drained, somewhat poorly drained, and well
drained soils that have a sandy or loamy surface layer and a loamy or clayey subsoil. The soils in
this map unit are on smooth ridges along small streams that flow into the Albemarle Sound and
Chowan River and are in shallow depressions. These soils are well suited for crops and
woodland. They range from well suited to poorly suited for most urban uses. Wetness is the main
limitation.
5.
Portsmouth (Pt) – Arapahoe ( Ap) – Cape Fear ( Cf)
Nearly level, very poorly drained soils that have a loamy surface layer and a loamy or clayey
subsoil. The soils in this map unit are on broad flats and in depressions. These soils, if drained,
are well suited to cropland. They are poorly suited to most urban and recreational uses. Wetness
is the main limitation.
6.
Chapanoke (Ch) – Yeopim (YeA)
Nearly level and gently sloping, somewhat poorly drained and moderately well drained soils that
have a loamy surface layer and a loamy subsoil. The soils in this map unit are on smooth ridges
and flats along small streams that flow into the Albemarle Sound. These soils are well suited to
use for crops and woodland. They are suited or poorly suited to most urban uses. Wetness is the
main limitation.
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7.
Chowan (CO) - Dorovan (DO)
Nearly level, very poorly drained soils that are loamy and are underlain by muck and soils that
are muck throughout. The soils in this map unit are on the flood plains of the Albemarle Sound,
Chowan River, and of the small streams that flow into them. These soils are poorly suited to use
for crops, woodland, and for most urban uses. Wetness, flooding, and low strength are the main
limitations.
8.
Scuppernong (Sc)
Nearly level, very poorly drained soils that have a surface layer of muck and mucky and loamy
underlying material. The soils in this map unit are in oval shaped depressions. The soils, if
drained, are suited or well suited to use for crops and woodland. They are poorly suited to most
urban uses. Wetness and low strength are the main limitations.
Description of Proposed Special Use Water Management Districts
Six Special Use Water Management Districts have been defined based on unique drainage
characteristics and water management concerns (Figure 3). The new districts are: 1) Warwick
Creek, 2) Dillard Creek, 3) Rocky Hock Creek, 4) Pembroke Creek, 5) Queen Anne Creek, and
6) Yeopim Creek. Rivers and creeks were mapped in each proposed district along with perennial
and intermittent streams and main drainage ways. Resources used for the study included Soil and
Water Conservation District documents, US Geological Survey maps, 2006 color aerial
photography, and site visits. The maps of the proposed SUWMD districts were also reviewed by
staff and officials of the Chowan Soil and Water Conservation District.
County tax records from 2007 were combined with the maps to produce tables summarizing land
ownership and assessed land values for each SUWMD.
Existing Watershed Drainage Districts
Bear Swamp, Burnt Mill and Pollock Swamp Watershed Drainage Districts were established in
the late 1950’s to early 1960’s with assistance from the US Department of Agriculture under
Public Law 566.
Bear Swamp is in the middle of Chowan County and is shared with Perquimans County. It drains
most of the east end of Tyner and Center Hill Road. Burnt Mill also is shared with Perquimans
County. The main channel of the watershed is the county line. Located in the middle of the
county, Pollock Swamp drains the upper portion of Pembroke Creek.
Each of these watershed drainage districts has three elected commissioners, who oversee the
drainage maintenance in the district. Landowners pay a fee to the district for upkeep of the
watershed. The watersheds are inspected yearly by the Soil and Water Conservation District and
the Natural Resources Conservation Service (NRCS).
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Figure 3. Proposed Special Use Water Management Districts
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Warwick Creek SUWMD
Warwick Creek SUWMD is located in northern Chowan County along the boundary with Gates
County (Appendices 2 and 3). Warwick Creek is the main drainage feature in the district,
flowing west to the Chowan River. Most of this area is cropland and forests. A summary of
drainage in the district is presented in Table 1. Total acreage and assessed land values in the
district is presented in Table 2.
Table 1. Warwick Creek SUWMD Drainage (Numbers in Feet)
Streams/Creek
Warwick Creek SUWMD
Stumpy Creek
Warwick Creek

Perennial
33,353

Intermittent
54,787

14,784
56,918

Table 2. Warwick Creek Total Acreage and Total Assessed Land Value
SUWMD
Warwick Creek

Acres
15,013

Land Value 07
$ 23,945,971

Dillard Creek SUWMD
The Dillard Creek SUWMD is located in the northern part of the county (Appendices 4 and 5).
Dillard Creek is the main drainage feature, flowing from County Line Road to the Chowan River
by the Arrowhead Beach subdivision.
The Chowan Middle School is located in this district. Development is occurring mainly along the
Chowan River. Most of this area is cropland and forests. A summary of drainage in the district is
presented in Table 3. Total acreage and assessed land values in the district is presented in Table
4.
Table 3. Dillard Creek SUWMD Drainage (Numbers in Feet)
Streams/Creek
Dillard Creek SUWMD
Dillard Creek

Perennial
74,050

Intermittent
80,914

47,520

Table 4. Dillard Creek Total Acreage and Total Assessed Land Value
SUWMD
Dillard Creek

Acres
18,161

Land Value 07
$ 65,731,803
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Rocky Hock Creek SUWMD
Rocky Hock Creek SUWMD is located in the middle of the county with the Chowan River to its
west (Appendices 6 and 7). The Dillard SUWMD is to the north, Pembroke SUWMD to the
south and Bear Swamp and Pollock Swamp Drainage Districts to the east. Rocky Hock Creek is
the main drainage feature in the district.
White Oak and DF Walker Elementary Schools drain into this district. The western part of Tyner
Township also drains through the district. Residential development is occurring mainly along
the Chowan River. The sandy soils along the Chowan River and Rocky Hock Creek are ideal for
growing peanuts and truck crops. A summary of drainage in the district is presented in Table 5.
Total acreage and assessed land values in the district is presented in Table 6.
Table 5. Rocky Hock Creek SUWMD Drainage (Numbers in Feet)
Streams/Creek
Rocky Hock Creek SUWMD
Rocky Hock Creek

Perennial
50,821

Intermittent
55,938

40,128

Table 6. Rocky Hock Creek Total Acreage and Total Assessed Land Value
SUWMD
Rocky Hock Creek

Acres
23,924

Land Value 07
$ 82,870,448

Pembroke Creek SUWMD
Pembroke Creek SUWMD is in the southwest part of the county, with the Chowan River to the
west and the Albemarle Sound to the south (Appendices 8 and 9). Rocky Hock Creek SUWMD
and Pollock Swamp Drainage District are to the north, and Queen Anne Creek SUWMD is to the
east. Pembroke Creek is the main drainage feature beginning in the northern section of the
district and flowing south to Edenton Bay and the Albemarle Sound. Draining a large section of
commercial and residential areas, Filberts Creek also is an important drainage feature.
Half of the town of Edenton drains into this SUWMD. Large residential and commercial
development projects are occurring along Highways 17 and 32. A summary of drainage in the
district is presented in Table 7. Total acreage and assessed land values in the district is presented
in Table 8.
Table 7. Pembroke Creek SUWMD Drainage (Numbers in Feet)
Streams/Creek
Pembroke Creek SUWMD
Pollock Swamp

Perennial
38,408

26,945
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Table 8. Pembroke Creek Total Acreage and Total Assessed Land Value
SUWMD
Pembroke Creek

Acres
12,327

Land Value 07
$ 134,541,863

Queen Anne Creek SUWMD
Queen Anne Creek SUWMD is in the southern part of the county with Pembroke Creek
SUWMD to the west, Pollock Swamp and Burnt Mill Watershed Drainage Districts to the north,
and Yeopim Creek SUWMD to the east (Appendices 10 and 11). The Queen Anne Creek
SUWMD includes the east side of the town of Edenton. Draining into the east side of Edenton
Bay, Queen Anne Creek is the main drainage feature in the district.
The Queen Anne Creek SUWMD is zoned for residential, commercial and industrial
development. The industrial park by the airport is located in this district along with J.A. Holmes
High School. US 17 traffic flows through the northern part of the district. There is some
agriculture and forestry in the eastern part of the district. A summary of drainage in the district is
presented in Table 9. Total acreage and assessed land values in the district is presented in Table
10.
Table 9. Queen Anne Creek SUWMD Drainage (Numbers in Feet)
Streams/Creek
Queen Anne Creek SUWMD
Queen Anne Creek

Perennial
55,359

Intermittent
35,723

7,980

Table 10. Queen Anne Creek Total Acreage and Total Assessed Land Value
SUWMD
Queen Anne Creek

Acres
19,419

Land Value 07
$ 162,258,874

Yeopim Creek SUWMD
Yeopim Creek SUWMD is located in the southeastern section of the county, with the Albemarle
Sound to the south and the Yeopim River to the east (Appendices 12 and 13). Queen Anne Creek
SUWMD is to the west and Burnt Mill Watershed Drainage District is to the north. The drainage
in this district flows east into the Yeopim River. The Yeopim River and Burnt Mill main channel
form the boundary between Chowan County and Perquimans County. Most of the district is
cropland and forests. A summary of drainage in the district is presented in Table 11. Total
acreage and assessed land values in the district is presented in Table 12.
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Table 11. Yeopim Creek SUWMD Drainage (Numbers in Feet)
Streams/Creek
Yeopim Creek SUWMD
Middleton Creek

Perennial
50,703

Intermittent
10,689

20,064

Table 12. Yeopim Creek Total Acreage and Total Assessed Land Value
SUWMD
Yeopim Creek

Acres
18,658

Land Value 07
$ 86,838,976

SUWMD District Summaries
The drainage in the proposed six SUWMD is summarized in Table 13. The acreage and assessed
land values are summarized in Table 14.
Table 13. SUWMD Drainage Summary (Numbers in Feet)
Streams/Creek
Pembroke Creek SUWMD
Pollock Swamp
Queen Anne Creek SUWMD
Queen Anne Creek
Rocky Hock Creek SUWMD
Rocky Hock Creek
Warwick Creek SUWMD
Stumpy Creek
Warwick Creek
Yeopim Creek SUWMD
Middleton Creek
Dillard Creek SUWMD
Dillard Creek
TOTAL FEET

Perennial
38,408

Intermittent
38,073

55,359

35,723

50,821

55,938

33,353

54,787

50,703

10,689

74,050

80,914

302,694

276,124

26,945
7,980
40,128
14,784
56,918
20,064
47,520
214,339

Table 14. SUWMD Acreage and Assessed Land Values
SUWMD
Pembroke Creek
Queen Anne Creek
Rocky Hock Creek
Warwick Creek
Yeopim Creek
Dillard Creek
TOTAL SUWMD

Acres
12,327
19,419
23,924
15,013
18,658
18,161
107,502

Land Value 07
$ 134,541,863
$ 162,258,874
$ 82,870,448
$ 23,945,971
$ 86,838,976
$ 65,731,803
$ 556,187,935

Chowan County

145,996

$607,321,482
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Challenges for Water Quality Improvement and Water Management
The rapid pace of residential and commercial development in Chowan County is creating much
needed jobs and revenue. However, it also is creating significant challenges for maintaining
critical drainage ways, and protecting water quality of the county’s many streams, the Chowan
River, and the Albemarle Sound. Due to the flat topography of the county, pipes for driveways
and farm crossings must be properly installed to protect drainage over large areas. With the
creation of impervious surfaces in residential and commercial developments, the proper
management of stormwater also is a key issue. Wetland forests along streams and rivers should
be conserved to help filter sediment and pollutants, to provide key habitat for wildlife, and to
provide opportunities for the growing nature tourism industry.
The challenges that the county faces can be clearly seen in the Pembroke Creek SUWMD along
the drainage ways that flow into Filberts Creek and Edenton Bay (Figure 4). Both Beechwood
residential development and the proposed Edenton Commons commercial development drain
into this sensitive watershed. There is not much distance or buffer between these developments
and Edenton Bay, and managing stormwater and protecting water quality will be a significant
challenge. There is a stormwater wetland on the drainage way coming from Beechwood
development. Another wetland may be needed on the drainage way coming from the Edenton
Commons development to filter stormwater from parking areas and buildings before it flows into
Filberts Creek and Edenton Bay.
Typical drainage features and potential areas of concern for water management and water quality
in other SUWMD are presented in Appendix 14.
Many coastal towns and communities lack cost-effective options for effectively treating
stormwater before it drains into Bays and Sounds. Recognizing the importance of protecting
water quality of Edenton Bay and the Albemarle Sound, the project helped the Town of Edenton
install a Filterra® stormwater filtration system in a new parking lot at John A. Holmes High
School. The innovative system, which is the first Filterra® system installed in North Carolina,
demonstrates how coastal communities can effectively treat stormwater in urban environments.
A press release and photos of the installation are presented in Appendix 18.
Recommendations for Water Quality Improvement and Water Management
The following activities are recommended for improving water quality and managing water:
 Establishing Special Use Water Management Districts
 Establishing a county-wide stormwater ordinance
 Snagging and clearing major drainage ways on a 5-year interval
 Obtaining easements along major drainage ways for maintenance, and
 Conserving riparian forests.
Establishing Special Use Water Management Districts. The County Commissioners would
appoint an advisory board for each district. The advisory boards would be responsible for
recommending a drainage assessment, establishing a 5-year snagging and clearing schedule, and
prioritizing water management projects within the district. The steps for creating a SUWMD are
presented below.
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Figure 4. Pembroke Creek SUWMD, Filberts Creek Drainage Area
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STEPS FOR CREATING A COUNTY SERVICE DISTRICT (SUWMD)
(G.S. 153A-300 et. seq)
(1)
(2)
(3)
(4)

(5)
(6)

(7)
(8)
(9)
(10)

Commissioners appoint advisory board.
Staff prepares factual information to help County Commissioners consider the matters
listed in G.S. 153A-302 (a) (1-6).
County Commissioners consider matters listed in G.S. 153A-302(a) (1-6) concerning
proposed service district and the standards set forth in G.S. 152A-302(a) (1-4).
County Commissioners and staff prepare a report containing a map of proposed
service district boundaries, a statement that the proposed district meets the standards
set forth in G.S. 153A-302(a) (1-4), and a plan providing for the proposed watershed
improvement services. (Note: existing documents, such as a project feasibility report,
may serve as the basis for the report of the County Commissioners.)
County Commissioners obtain agreements of governing bodies of city and sanitary
district before including within the service district any territory lying within the city
or sanitary district.
County Commissioners give notice of public hearing on proposed service district:
(a) Publish notice at least once, one week before date of hearing.
(b) Mail notice to property owners within proposed district at least 4 weeks before
hearing date.
County Commissioners hold public hearing on proposed district.
County Commissioners adopt resolution defining the service district at a meeting
after public hearing. (Suggested: not sooner than 2 weeks after hearing, to allow time
for the public to file additional material.)
The service district is defined and becomes operational at beginning of next fiscal
year (July 1).
County must provide services or let contracts for services within one year after the
service district is defined (the following July 1).

A draft Public Hearing Notice is provided in Appendix 15. A draft ordinance for establishing a
SUWMD is presented in Appendix 16.
Stormwater Management. As growth continues, developers must be required to evaluate the
impacts of their projects on up-stream and downstream drainage. Plats and stormwater
management plans should be reviewed by staff of the Soil and Water Conservation District to
ensure that new developments do not create up-stream or downstream problems with drainage
and stormwater. Developers should construct wetlands instead of detention or retention ponds
whenever possible to manage stormwater, because the wetlands more effectively remove
sediments and pollutants. Proposed revisions to the Chowan County stormwater ordinance are
presented in Appendix 17.
Snagging and Clearing. Snagging and clearing streams, creeks and canals on a 5-year
maintenance interval is critical for maintaining drainage. The advisory board in each district
would set the maintenance schedule based on funds generated from the district drainage
assessment. Figure 5 shows snagging and clearing since 2005.
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It is important to note that districts may be able to use funds generated from district drainage
assessments as cash match on grants for special water management projects.
Figure 5. Snagging and Clearing 2005-2008
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Easements. Many creeks and ditches that require maintenance are located on private property.
The county should acquire drainage easements or right-of-ways along key creeks and ditches in
existing and new developments, which would allow regular access and maintenance.
Conservation of Wetland Forests. Chowan County has approximately 11,800 acres of wetland
forests along rivers, streams and creeks (Figure 6.). These riparian forests are critical for
managing water and improving water quality. They help filter sediments and pollutants from
stormwater, and protect floodplains that move water from storm events. These biologically
diverse and scenic forests also provide critical habitat for wildlife, and are a key asset for the
rapidly expanding nature tourism industry.
The wetland forests in Chowan County represent one of the greatest assets for managing water
and improving water quality. Chowan County should look for opportunities to partner with state
and federal agencies, land trusts, conservation non-profit groups, and private landowners to
conserve these critical forests through working easements and other mechanisms.
Figure 6. Wetland Forests in Chowan County

Wetland forests of cypress
and gum along rivers, streams
and creeks should be
conserved to help mitigate
floods, protect water quality,
provide critical habitat for
wildlife and opportunities for
recreation.
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Estimated Maintenance Costs for SUWMD
The cost of maintaining rivers and streams in each SUWMD is presented in Table 15. Estimates
are based on current costs of snagging and clearing at $1.25 and $1.50 per linear foot. Potential
revenues in each SUWMD are presented in Table 16. Potential revenues are calculated at $0.01,
$0.03 and $0.07 per $100 of assessed land value.
Considering snagging and clearing on a 5-year interval, Pembroke Creek SUWMD, Queen Anne
Creek SUWMD and Yeopim Creek SUWMD would be able to cover yearly costs with revenue
of $0.03 per $100 of assessed land value. Rocky Hock Creek SUWMD would be able to
complete the yearly work with revenue at about $0.05 per $100 of assessed land value. Warwick
Creek SUWMD would need revenue at about $0.18 per $100 of assessed land value. Dillard
Creek SUWMD would need revenue at about $0.09 per $100 of assessed land value to complete
the yearly work.
The estimated costs in Table 15 only consider snagging and clearing projects. If a SUWMD
identified a higher priority water management project, it could use its local revenue to help offset
the cost.
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Table 15. Estimated Snagging and Clearing Costs on a 5-Year Interval (Stream Values in
Feet)
Streams/Creek
Pembroke Creek SUWMD
Pollock Swamp
$1.25/ft
$1.50/ft

$
$

26,945
33,681
40,418

Perennial
38,408
$
$

48,010 $
57,612 $

Streams/Creek
Queen Anne Creek SUWMD
Queen Anne Creek
$1.25/ft
$1.50/ft

$
$

7,980
9,975
11,970

Perennial
55,359
$
$

69,199 $
83,039 $

Streams/Creek
Rocky Hock Creek SUWMD
Rocky Hock Creek

Perennial
50,821

$

50,160

$

63,526 $

$1.50/ft

$

60,192

$

76,232 $

Streams/Creek

Perennial
33,353

Warwick Creek SUWMD
Stumpy Creek & Warwick Creek

Intermittent
35,723
44,654 $
53,585 $
Intermittent
55,938

129,283
155,139

5-Yr Interval

$
$

25,857
31,028

$
$

24,766
29,719

$
$

36,722
44,066

$
$

39,961
47,953

101,820

$

20,364

122,184

$

24,437

$
$

50,621
60,745

TOTAL

123,828
148,593
TOTAL

69,923 $
83,907 $
Intermittent
54,787

183,609
220,331
TOTAL

71,702

$1.25/ft

$

89,628

$

41,691 $

$1.50/ft

$

107,553

$

50,030 $

Streams/Creek
Yeopim Creek SUWMD
Middleton Creek

Perennial
50,703

68,484 $
82,181 $
Intermittent
10,689

199,803
239,763
TOTAL

20,064
$
$

25,080
30,096

$
$

63,379 $
76,055 $

Streams/Creek

Perennial
74,050

Dillard Creek SUWMD

13,361 $
16,034 $
Intermittent
80,914

TOTAL

47,520

Dillard Creek
$1.25/ft
$1.50/ft

47,591 $
57,110 $

TOTAL

40,128

$1.25/ft

$1.25/ft
$1.50/ft

Intermittent
38,073

$
$

59,400
71,280

$
$

92,563 $
111,075 $

101,143 $
121,371 $

253,105
303,726

Table 16. Estimated SUWMD Revenues
SUWMD
Pembroke Creek
Queen Anne Creek
Rocky Hock Creek
Warwick Creek
Yeopim Creek
Dillard Creek
TOTAL SUWMD

Land Value 07
$134,541,863
$162,258,874
$82,870,448
$23,945,971
$86,838,976
$65,731,803
$556,187,935

.01/$100
$13,454
$16,226
$8,287
$2,395
$8,684
$6,573
$55,619
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.03/$100
$40,363
$48,678
$24,861
$7,184
$26,052
$19,720
$166,856

.07/$100
$94,179
$113,581
$58,009
$16,762
$60,787
$46,012
$389,332

Albemarle RC&D Council

December 30, 2009

Appendix 1. Soil Map Units, Chowan County, North Carolina
Map Symbol
AaA
Ap
At
Au
BoA
CaB
Cf
Ch
CO
CtB
DgA
DgB
DO
Ds
Ec
Ic
Ly
MuA
Nm
Pe
Pt
Ro
Sc
Se
StA
StB
SuA
Tm
To
UD
Ur
VaB
W
WaA
WnB
YeA
YeB

Map Unit Name
Altavista fine sandy loam, 0 to 2 percent slopes
Arapahoe fine sandy loam
Augusta fine sandy loam
Augusta-Urban land complex
Bojac loamy fine sand, 0 to 3 percent slopes
Cainhoy fine sand, 0 to 6 percent slopes
Cape Fear loam
Chapanoke silt loam
Chowan silt loam
Conetoe loamy sand, 0 to 5 percent slopes
Dogue fine sandy loam, 0 to 2 percent slopes
Dogue fine sandy loam, 2 to 6 percent slopes
Dorovan muck
Dragston loamy fine sand
Echaw fine sand
Icaria fine sandy loam
Lynn Haven sand
Munden loamy fine sand, 0 to 2 percent slopes
Nimmo loamy fine sand
Perquimans silt loam
Portsmouth loam
Roanoke silt loam
Scuppernong muck
Seabrook fine sand
State loamy fine sand, 0 to 2 percent slopes
State loamy fine sand, 2 to 6 percent slopes
State-Urban land complex, 0 to 2 percent slopes
Tomahawk loamy fine sand
Tomotley fine sandy loam
Udorthents, loamy
Urban land
Valhalla fine sand, 0 to 6 percent slopes
Water
Wahee fine sandy loam, 0 to 2 percent slopes
Wando fine sand, 0 to 5 percent slopes
Yeopim loam, 0 to 2 percent slopes
Yeopim loam, 2 to 6 percent slopes
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Appendix 2. Warwick Creek SUWMD Drainage
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Appendix 3. Warwick Creek SUWMD Drainage with 2006 Aerial Photography
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Appendix 4. Dillard Creek SUWMD Drainage
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Appendix 5. Dillard Creek SUWMD Drainage with 2006 Aerial Photography
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Appendix 6. Rocky Hock Creek SUWMD Drainage
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Appendix 7. Rocky Hock Creek SUWMD Drainage with 2006 Aerial Photography
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Appendix 8. Pembroke Creek SUWMD Drainage
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Appendix 9. Pembroke Creek SUWMD Drainage with 2006 Aerial Photography
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Appendix 10. Queen Anne Creek SUWMD Drainage
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Appendix 11. Queen Anne Creek SUWMD Drainage with 2006 Aerial Photography
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Appendix 12. Yeopim Creek SUWMD Drainage
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Appendix 13. Yeopim Creek SUWMD Drainage with 2006 Aerial Imagery
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Appendix 14. Typical Drainage Features and Potential Areas of Concern in proposed
SUWMD.

Queen Anne Creek SUWMD
A main drainage outlet for industries on
N. Broad Street.

Yeopim Creek SUWMD
Middleton Creek at Drummonds Point
Road. Should be snagged and cleared on
5-year interval.
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Warwick Creek SUWMD
Main drainage feature on Meadow Road. Needs
snagging and clearing on 5-year interval.

Dillard Creek SUWMD
Main drainage feature on Icaria Road. Needs snagging
and clearing on 5-year interval.

Rocky Hock Creek SUWMD
Main drainage feature on Rocky Hock Landing Road.
Needs snagging and clearing on 5-year interval.
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Appendix 15. Draft Public Notice for Creating a Special Use Water Management
District
PUBLIC NOTICE
FORMATION OF ?????

SPECIAL USE WATER MANAGEMENT DISTRICT

TAKE NOTICE that on ??? , 2008 at 7:00 p.m. the Chowan County Board
of Commissioners will hold a public hearing in the ???? to receive public comments
on the proposed creation of the ???? Special Use Water Management District.
Copies of this report are available in the County Manager’s office. For answers to
your questions and concerns, please contact Scott Alons with the Chowan Soil &
Water Conservation office at 482-4127 ext. 120, e-mail: scott.alons@nc.nacdnet.net.
REPORT ON THE CREATION OF THE
SPECIAL USE WATER MANAGEMENT DISTRICT
To establish an entity for the purpose of financing the maintenance of the local
drainage system, and for protecting water quality.
Identify Need for Special Use Water Management District
The ????? area is rapidly changing from a rural/farming setting to residential and
commercial developments, resulting in increased stormwater runoff from impervious
surfaces such as rooftops, driveways and streets. Farmers and landowners traditionally
have maintained the local drainage system in their normal operations. However, the rapid
pace of residential and commercial development is changing the way the drainage system
is managed. The ditches and drainage ways within this proposed Special Use Water
Management District have had little or no maintenance in the past several years, and
periodic flooding has demonstrated a need for regular maintenance. Currently, there is
no local entity that manages the drainage system within the whole area.
Due to recent flooding and the lack of a local entity to manage the drainage
system and to protect water quality, the Board of Commissioners has determined there is
a need for this Special Use Water Management District.
Resident Population and Population Density
The residential population of the proposed Special Use Water Management
District is approximately ???? people with approximately ??? houses on ??? parcels.
There are ??? major subdivisions in this proposed Special Use Water Management
District with ??? more coming on line. Commercial properties exist along ??? and less
than ??? % remains in agricultural land.
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Appraisal Value of Property Subject to Taxation in the Proposed Special Use Water
Management District
The assessed valuation of land subject to taxation in the proposed Special Use
Water Management District is approximately $??? . The current tax rate, which
includes the proposed Special Use Water Management District area, is ???? cents per
$100.00 valuation. A proposed ??? cent assessment per $100.00 land valuation would
raise an estimated $ ??? per year.
Plan for Providing Water Management and Water Quality Improvements Within
the Proposed Special Use Water Management District
There are (??) major drainage ways (see map) that comprise the drainage system
in the proposed Special Use Water Management District. A local advisory board
appointed by the County Commissioners will schedule maintenance and improvement of
the drainage ways subject to available funds. The Chowan County Soil & Water
Conservation office will apply for grants for the installation of water quality best
management practices (BMP’s) such as sediment basins, in-stream constructed wetlands,
stream bank stabilization, etc. The proposed Special Use Water Management District and
Chowan County will contract with private entities to perform drainage improvements and
water quality BMP’s.
*This public notice and report meet the State of North Carolina Standards of the
County Special Use Water Management District Act of 1973, Article 16, 153A-302.
Map of Proposed Special Use Water Management District – Reverse Side
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Appendix 16. Draft Ordinance for Establishing a Special Use Water Management
District
RESOLUTION ESTABLISHING A SERVICE
DISTRICT TO BE KNOWN AS
SPECIAL USE WATER MANAGEMENT DISTRICT
WHEREAS, pursuant to Chapter 153A, Article 16, of the North Carolina General
Statutes the Board of Commissioners for Chowan County does hereby define and
establish a Special Use Water Management District in order to finance, provide and
maintain for the district water management and watershed improvements in addition to,
and to a greater extent than those financed, provided and maintained for the entire
county; and
WHEREAS, in determining whether to establish the proposed Special Use Water
Management District, the Board of Commissioners for Chowan County, among other
things, considered:
(a) the appraised value of property subject to taxation in the proposed district;
(b) the present tax rates of the county,
(c) the ability of the proposed district to sustain the additional taxes necessary to provide
the services planned for the district; and
(d) other matters believed by the board of commissioners to have a bearing on whether
the district should be established; and
WHEREAS, the Board of Commissioners for Chowan County, after due notice
and as provided by the General Statutes of North Carolina, held a public hearing and in
all respects complied with the required provisions of law before adopting this resolution;
and
WHEREAS, the Board of Commissioners for Chowan County upon the
information on evidence received, finds that:
(a) there is a demonstrable need for providing in the said district water management and
watershed improvements in order to preserve the water quality of water and protect
residential, commercial and agricultural lands from detrimental flooding;
(b) it is impossible or impracticable to provide those services on a county-wide basis;
(c) it is economically feasible to provide the proposed services in the district without
unreasonable or burdensome annual tax levies;
(d) there is a demonstrable demand for the proposed services by persons residing in the
district; and
(e) that all requirements for establishment of a Special Use Water Management District
in the county have been complied with.
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NOW, THEREFORE, BE IT RESOLVED BY THE BOARD OF COMMISSIONERS
FOR CHOWAN COUNTY, that
1. A Special Use Water Management District for water management and watershed
improvements is hereby defined and established as described and shown on Exhibit “A”
attached to this resolution and made a part hereof. The new district shall be named the
????? Special Use Water Management District.
2. This resolution shall take effect at the beginning of the ??????? Fiscal Year.
This is the ??? day of ????? , 200?.
____________________________________
Chairman, Board of Commissioners

ATTEST:
___________________
Clerk to the Board
(SEAL)
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Appendix 17. Proposed Revisions to the Chowan County Stormwater Ordinance
Color Code: Black = Language in existing ordinance; Blue = Recommended new language; Red
= Language recommended to be deleted from existing ordinance
ARTICLE V
SECTION 10.0 – STORMWATER AND DRAINAGE MANAGEMENT STANDARDS:
a) All development not classified as a minor subdivision shall be required to control and treat the
stormwater runoff generated by a 1.5-inch rain event, and comply with Article V, Article VIII,
and Article VIII Appendices.
a) All development disturbing 5,000 square feet or more shall be required to control and
treat the stormwater runoff generated by a 1.5-inch rain event.
b) A draft sketch of proposed stormwater and drainage management systems shall be submitted
to the Chowan County Soil and Water Conservation District Technician and Subdivision
Administrator for review prior to a site visit.
c) A project site visit shall be scheduled with the Chowan County Soil and Water Conservation
District Technician and Subdivision Administrator to review and discuss the proposed
stormwater and drainage management systems. The recommended and agreed upon stormwater
and drainage management systems shall be designed using the criteria listed below.
Development projects that do not require engineered stormwater and drainage management
structures designed by registered professionals must have, at a minimum, a stormwater and
drainage management plan approved by the Chowan County Soil and Water Conservation
District Technician and Subdivision Administrator.
d) Structural stormwater and drainage management controls must meet the following criteria:
1. Remove an 85% average annual amount of Total Suspended Solids (TSS).
1. Stormwater and drainage management plans shall include an analysis of tailwater
concerns i.e., down-stream flow capacities that result in upstream ponding and flooding.
Building pads and finished floor elevations shall be based on this analysis. Plans shall
also include an analysis of upstream and downstream drainage to identify the most
limiting factor for bank-full flow, which may be a ditch, culvert or structure. If a culvert
or a structure is not the limiting factor in the upstream or downstream analysis, then
approximately 1000 feet of existing channel shall be used. The upstream analysis shall
also consider the drainage capacities of the existing upstream drainage system. All
drainage components within the proposed development that transport upstream flow must
equal or exceed the upstream drainage capacity.
2. The ten-year frequency storm shall be used as design criteria for all components of the
proposed development. Ditches or canals through proposed developments must carry the
existing upstream flow at bank-full, or 10-year storm, whichever is greater.
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A 100-year frequency storm event shall be used to predict out-of-bank water
surface elevations. Building pads and finished floor elevations must be based on
this analysis. The building pad of all buildings must be above the 100-year storm
elevation.

3. Post development run-off rates must be equal to or less than pre-development run-off
rates. The drainage analysis shall include predictions of surface water elevations for outof-bank flow for the watershed that includes the proposed development site. This requires
using cross sections, which may exceed the boundaries of the proposed development.
4. For wet detention ponds, draw down the treatment volume no faster than 48
hours, but no slower than 120 hours.
3. Discharge the storage volume at a rate equal or less than the pre-development
discharge rate for the 1-year, 24-hour storm.
5. Meet the General Engineering Design Criteria set forth in 15A NCAC 02H.1008(c).
7. Use stormwater control measures that result in fecal coliform die off and that
control to the maximum extent practicable sources of fecal coliform while
incorporating the requirements specified in subsections 1. through 6. above.
6. Prohibit new points of stormwater discharge to SA waters or expansion (increase
in the volume of stormwater flow through conveyances or increase in capacity of
conveyances) of existing stormwater conveyance systems that drain to SA
waters. Any modification or redesign of a stormwater conveyance system within
the contributing drainage basin must not increase the net amount or rate of
stormwater discharge through existing outfalls to SA waters. Diffuse flow of
stormwater at a non-erosive velocity to a vegetated buffer or other natural area
capable of providing effective infiltration of the runoff from the 1-year, 24-hour
storm shall not be considered a direct point of stormwater discharge.
Consideration shall be given to soil type, slope, vegetation, and existing
hydrology when evaluating infiltration effectiveness.
e) The following order of preference shall be considered in the approval of designed on-site
stormwater and drainage management systems:
1) Constructed wetlands
2) Open vegetated swales and natural depressions
3) Infiltration
4) Retention (permanent pool) structures
5) Detention (no permanent pool) structures.
The order of preference shall be modified where necessary, to accommodate requirements of the
State of North Carolina for controlling stormwater quality.
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f) A constructed wetland shall complement, and in some cases may totally replace, traditional
ditch-drainage systems required for residential and commercial development on flat landscapes.
This BMP improves water storage and water management associated with residential and
commercial development. This BMP also creates better biodiversity for mosquito control, and
eliminates the need for protective measures (fencing) associated with traditional retention and
detention ponds and structures. (SEE WETLAND SPECIFICATIONS IN ARTICLE VIII,
SECTION 7).
Constructed wetlands or swales (minimum 6:1 side slopes) are preferred over traditional ditches.
Maintenance easements shall be the width of the constructed wetland or swale. All major
drainage ditches or canals that are not converted to wetlands or swales shall require a 30 foot
maintenance area. A sufficient and approved easement shall be required for the 30 foot
maintenance area and the entire width of the ditch or canal.
Although the use of natural wetlands for storing and purifying water is encouraged, care must be
taken not to overload their capacity, thereby harming the wetlands and transitional vegetation.
Natural wetlands shall not be damaged by the construction of detention ponds. Developers shall
acquire applicable permits from the state and federal agencies.
g) Detention ponds shall be used to detain increased and accelerated runoff caused by
development or redevelopment if the runoff is discharged to a water body, watercourse or
wetland. Water shall be released from detention ponds into water bodies, watercourses or
wetlands at a rate and in a manner approximating the natural flow that would have occurred
before development.
h) Where detention and retention structures are used, designs that consolidate these facilities into
a limited number of large structures shall be preferred over designs that utilize a large number of
small structures.
i) Artificial watercourses shall be designed, considering soil type, so that the velocity of flow is
low enough to prevent, or minimize to the maximum extent practicable, erosion.
j) Vegetated buffer strips shall be created or, where practicable, retained in their natural state
along the stormwater control measures. The width of the buffer shall be sufficient to prevent
erosion and trap the sediment in overland runoff.
k) Intermittent watercourses, such as swales, shall be vegetated.
l) Setbacks for impervious surfaces from receiving waters shall be as follows:
All impervious surfaces, except for roads, paths, and water-dependent structures, shall be
located at least 30 feet landward of all perennial and intermittent surface waters.
m) Stormwater management plans shall be certified by a North Carolina registered
stormwater professional to be in conformity with the latest edition of the North Carolina
Stormwater Best Management Practices Manual and the requirements of this Section.
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Stormwater management plans shall contain the information required in Article VIII,
Section 6.0 for stormwater management plans.
A stormwater management and drainage maintenance plan shall be submitted for review to the
Chowan County Soil & Water Conservation District prior to approval of any preliminary
plat. The Chowan County Soil & Water Conservation District shall certify to the
Subdivision Administrator that the proposed plan for development will not:
1. Unreasonably burden adjacent properties with surface waters as a result of such
development;
2. Impede the natural flow of water from higher adjacent properties across such
development, thereby unreasonably causing substantial damage to such higher
adjacent properties; and
3. Result in surface waters from such development being unreasonably collected
and channeled onto lower adjacent properties at such locations or at such
volumes as to cause substantial damage to such lower adjacent properties.
n) A stormwater and drainage management and maintenance plan shall be submitted to the
Chowan County Soil and Water Conservation District Technician and Subdivision Administrator
prior to the approval of a preliminary subdivision plat. The plan shall identify the party or entity
responsible for ownership and maintenance activities. Plans for the operation and maintenance of
stormwater control and drainage management structures shall comply with the requirements of
Article VIII, Section 6.0. Recorded deed restrictions, including easements dedicated on the final
plat, shall be required to ensure management and maintenance consistent with approved
stormwater and drainage management plans. The maintenance of stormwater control and
drainage management structures shall be guaranteed by the subdivider in restrictions or
covenants approved by the County Subdivision Administrator and consistent with Article IV,
Section 2.4, d).
o) All engineered stormwater control structures shall be designed by a North Carolina
registered professional with qualifications appropriate for the type of system required. These
registered professionals are defined as professional engineers, landscape architects, to the extent
that the General Statutes, Chapter 89A allow, and land surveyors, to the extent that the design
represents incidental drainage within a subdivision, as provided in General Statutes Chapter 89
C-3(7).
p) All new stormwater control structures shall be conditioned on the posting, in accordance
with provisions of Article VI, Section.3.0, of adequate financial assurance for the purpose
of maintenance, repairs or reconstruction necessary for adequate performance of the
stormwater control structures.
q) The storm drainage system shall follow existing topography as nearly as practical, shall
divert stormwater away from surface waters, and shall incorporate stormwater Best
Management Practices to minimize adverse water quality impacts. The banks of ditches
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shall be immediately seeded upon grading and installation of utilities and the ditch itself
shall be improved with appropriate vegetative cover to retard erosion.
r) No surface water shall be channeled into a sanitary sewer.
s) Fill shall be placed so as not to cause water to be diverted to an adjacent property. The
maximum amount of fill at any location shall be limited to an average of two (2) feet across the
area filled, unless the applicant submits a professionally designed stormwater management plan.
t) Incidental filling on previously developed residential lots may exceed the two (2) feet
limitation without submitting a professionally designed stormwater management plan, provided
the incidental filling does not cause water to be diverted to adjacent property.
u) Pipe culverts shall be installed under driveways with proper design practices to allow passage
of water. In subdivisions, the invert of all proposed culverts must be installed in accordance with
the planned ditch profiles. For individual lots that impact existing drainage ditches, all proposed
culverts must be installed at the elevation of the existing upstream and downstream culverts. If
culverts are not present immediately upstream and downstream, culvert installation shall be at
the average upstream and downstream elevation of the existing ditch.
v) Land that has been cleared for development and upon which construction has not commenced
shall be protected from erosion by appropriate techniques designed to revegetate the area within
thirty (30) days (seeding, etc.).
w) Any person desiring to pave, stabilize or otherwise make impervious any area adjacent to or
draining over any public right-of-way shall obtain a permit from the appropriate governing
authority. The grading, drainage and material used adjacent to the public right-of-way shall be
approved by the appropriate governing authority.
x) If a development changes ownership or engineering firms prior to or during construction, and
the new owners or engineers change the approved stormwater and drainage management plan for
the development, then the new owners and/or engineers must submit a new stormwater and
drainage management plan to the Chowan County Soil and Water Conservation District
Technician and the Subdivision Administrator for review (see Article V, Section 10, c)).
y) Stormwater and drainage management and maintenance plans must be submitted to the
Chowan County Soil and Water Conservation District Technician and the Subdivision
Administrator County for review 30 days prior to a Planning Board meeting.
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ARTICLE VIII
SECTION 6.0 – STORMWATER AND DRAINAGE MANAGEMENT PLANS:
a) Information Required with Stormwater and Drainage Management Plans. Stormwater and
drainage management plans shall include the following information:
1. Applicant information (Name, legal address, and telephone number)
2. Common address and legal description of the property
3. Vicinity map
4. Existing conditions and proposed site layout (recommended scale of 1"=50') including at a
minimum the following:
 Existing topography (recommended minimum of 1-foot contours)
 Perennial and intermittent streams
 Mapping of predominant soils from USDA soil surveys
 Boundaries of existing predominant vegetation and proposed limits of clearing and
grading
 Location and boundaries of all resource protection areas (e.g. floodplains, riparian
buffers, wetlands)
 Location of floodplain/floodway limits and relationship of site to upstream and
downstream properties and drainages
 Location of existing and proposed roads, buildings, parking lots, and other impervious
surfaces
 Location of existing and proposed utilities (e.g. water, wastewater, gas, electric) and
easements
 Location of existing and proposed stormwater conveyance systems, such as grass
channels, swales, and storm drains
 Location of proposed channel modifications, such as bridge or culvert crossings
 Sediment and erosion control features
 Location, size, maintenance access, and limits of disturbance of proposed stormwater
management practices
5. Signature and stamp of registered engineer, landscape architect, or other certified professional
and designer/owner certification
6. Hydrologic and hydraulic analysis including:
 Hydrologic analysis for existing conditions including runoff rates, volumes, and
velocities showing methodologies used and supporting calculations. The analysis must
use accepted engineering coefficients representative of the soils and conditions on the
proposed site.
 Hydrologic analysis for proposed (post-development) conditions including runoff rates,
volumes and velocities showing the methodologies used and supporting calculations. The
analysis must use accepted engineering coefficients representative of the soils and
conditions on the proposed site.
 Hydrologic and hydraulic analysis of the stormwater and drainage management systems
based on the following storm events:

44

Albemarle RC&D Council






December 30, 2009

1) The ten-year frequency storm shall be used as design criteria for all components of
the proposed development. Ditches or canals through proposed developments must
carry the existing upstream flow at bank-full, or 10-year storm, whichever is greater.
2) A 100-year frequency storm event shall be used to predict out-of-bank water surface
elevations. Building pads and finished floor elevations must be based on this analysis.
The building pad of all buildings must be above the 100 year storm elevation.
Final sizing calculations for structural stormwater controls including contributing
drainage area, storage, and outlet configuration
Stage-discharge or outlet rating curves and inflow and outflow hydrographs for storage
facilities
Final analysis of potential downstream impact and effects of project, where necessary
Dam safety and breach analysis, where necessary

7. Representative cross-section and profile drawings and details of structural stormwater controls
and conveyances which include:
 Existing and proposed structural elevations (e.g., invert of pipes, manholes, etc.)
 Design water surface elevations
 Structural details of structural control designs, outlet structures, embankments, spillways,
grade control structures, conveyance channels, etc.
 Stormwater and drainage management plans shall include an analysis of tailwater
concerns (i.e., down-stream flow capacities that result in upstream ponding and flooding).
Building pads and finished floor elevations shall be based on this analysis. Plans shall
also include an analysis of upstream and downstream drainage to identify the most
limiting factor for bank-full flow, which may be a ditch, culvert or structure. If a culvert
or a structure is not the limiting factor in the upstream or downstream analysis, then
approximately 1000 feet of existing channel shall be used. The upstream analysis shall
also consider the drainage capacities of the existing upstream drainage system. All
drainage components within the proposed development that transport upstream flow must
equal or exceed the upstream drainage capacity.
 Post development run-off rates must be equal to or less than pre-development run-off
rates. The drainage analysis shall include predictions of surface water elevations for outof-bank flow for the watershed that includes the proposed development site. This requires
using cross sections, which may exceed the boundaries of the proposed development.
8. Applicable construction specifications
9. Landscaping plans for structural stormwater controls and any site reforestation or revegetation
10. Evidence of acquisition of all applicable local and non-local permits
11. Evidence of acquisition of all necessary legal agreements (e.g., easements, covenants, land
trusts, etc.)
b) Operation and Maintenance of Stormwater Control Structures. The Stormwater and Drainage
Operation and Maintenance Plan shall include the following information:
1. Name, legal address and phone number of responsible parties for maintenance activities
2. Description and schedule of maintenance tasks
3. Description of applicable easements
45

Albemarle RC&D Council

December 30, 2009

4. Description of funding source
5. Review of access and safety issues
c) Stormwater and drainage management and maintenance plans must be submitted to the
Chowan County Soil and Water Conservation District Technician and the Subdivision
Administrator County for review 30 days prior to a Planning Board meeting.
ARTICLE VIII APPENDICES
SECTION 7 STORMWATER WETLAND DESIGN
The following considerations shall be used for designing constructed wetlands associated with
and as part of the drainage system.
Drainage
 To ensure that a constructed wetland does not negatively impact storm flow, upstream and
downstream drainage must be analyzed to identify the most limiting flow factor under bankfull flow, which may be a ditch, culvert or structure. If a culvert or a structure is not the
limiting factor, then approximately 1000 feet of existing channel shall be used for the
analysis.
 To predict surface water elevations for out-of-bank flow for given stormwater events,
drainage evaluations must be performed using cross sections that span the entire watershed
area impacted by the predicted out-of-bank flow.
 To ensure adequate storm flow in a densely planted wetland (assuming 100% plant
coverage), the design shall use a roughness coefficient ≥ 0.1 (Manning's (n)).
 Water control structures must be maintenance-free and not require adjustments to handle
stormwater flow. Semi-pervious rock weirs are desired and shall be designed for maximum
bank-full flow as a channel restriction or submerged weir.
Water Quality
 Recommended to exceed minimum state requirements for storing and retaining 1 inch of
water for 2-5 days.
 Must maintain a permanent pool level of 6-18 inches.
 Must be designed to handle approximately 1 foot of sedimentation without impeding
stormwater flow from upstream sources.
Aesthetics
 Should have 6:1 slopes and shaped to blend into the surrounding landscapes.
 Should be meandering, following old drain ways or depressions that served as natural
drainage prior to development.
Vegetation Requirements
 Plant vegetation at a 3x3 spacing with indigenous wetland species such as spatterdock,
bulrush, bur reed, cattail, swamp smartweed, pickerel weed, water lilies, green ash, swamp
chestnut oak, cypress, and black gum.
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Wetland plants shall be planted at water depths that are found under natural conditions. For
example, spatterdock shall be planted in areas where permanent water depths range from 1218 inches.

Maintenance Requirements
 Replanting shall be required if less than 50% of the area is covered with wetland plants after
the first year.
 Sediment removal is required only under extreme conditions where sedimentation has
exceeded the designed holding level and changes the predicted upstream in-bank water
profiles more than 0.5 ft.
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Town of Edenton Installs First Filterra® Stormwater Filtration System in
North Carolina
The Town of Edenton recently completed the installation of a Filterra® stormwater filtration
system in a new parking lot at John A. Holmes High School which will help protect the water
quality of Edenton Bay and the Albemarle Sound. The innovative system, which is the first
Filterra® system installed in North Carolina, will demonstrate how coastal communities can
effectively treat stormwater in urban environments. According to Anne-Marie Knighton,
Edenton Town Manager, many small coastal towns and communities lack cost-effective options
for effectively treating stormwater before it drains into local bays and sounds. “We are proud to
be the first in the state to install this state-of-the art system,” said Knighton. She said this project
is part of the Town of Edenton’s ongoing commitment to water quality protection and
conservation efforts.”
The Filterra® stormwater filtration system is effective in removing pollutants such as petroleum,
heavy metals, phosphorus, nitrogen, sediments and bacteria. Stormwater moves through a
specially designed filter media mixture contained in a landscaped concrete container. The filter
media captures pollutants, which are then immobilized, decomposed and incorporated into the
system’s living biomass. The filtered stormwater discharges from the container to the Town’s
stormwater system. This system is also an urban solution for Low Impact Development (LID),
an approach that provides a more effective conservation alternative to detention ponds and
retention basins.
In addition to protecting water quality, Edenton-Chowan Schools Superintendent, Dr. Allan
Smith, indicated that the installation of the Filterra® system will be incorporated into the High
School’s science curriculum. According to Dr. Smith, “science students at the High School will
be able to measure the effectiveness of the stormwater filtration system by comparing water
samples from the system to water samples from an adjacent stormwater outlet.”
This stormwater treatment demonstration project was funded by a grant from the North Carolina
Clean Water Management Trust Fund. Project partners included the Town of Edenton, Chowan
County, John A. Holmes High School, Albemarle Resource Conservation and Development
Council and the Chowan Soil and Water Conservation District.
For more information on the project, contact the Albemarle Resource Conservation and
Development Council in Edenton: 252-482-7437, ext 4; www.albemarlercd.org
Scott Alons of Chowan Soil and Water stands next to
the Filterra® stormwater filtration system at John A.
Holmes High School in Edenton. This is the first
system of its kind installed in North Carolina.
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Front view of tank and sealed throat
before installation.

The 10-ton tank and lid required specialized
lift equipment for installation.

The Town of Edenton provided a backhoe,
dump truck, materials and
maintenance staff.

A Filterra representative removed the seals on
the throat opening and top of tank.

A three-inch layer of mulch was spread over
the filter medium and planted with a
crepe myrtle.

The system will be inspected at least twice a
year by the Town of Edenton.
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