Yadkin - Pee Dee

River Basin Plan

2008
Summary

Hydrologic Unit Code 030401

GENERAL DESCRIPTION

The Yadkin-Pee Dee River basin is the second largest basin in North
Carolina and covers approximately 7,213 square miles, spanning 21
counties. Originating on the eastern slopes of the Blue Ridge Mountains

in Caldwell and Wilkes counties, the Yadkin River flows northeasterly for
about 100 miles and then turns southeast until joined by the Uwharrie
River to form the Pee Dee River. The Pee Dee River continues its southeast
course through North and South Carolina to Winyah Bay at the Atlantic
Ocean.

Increasing nutrient enrichment, urbanization, and wastewater are the
primary impacts to water quality in this basin. Most of these impacts are
focused in the counties of Forsyth, Rowan, Iredell, Cabarrus, Davidson,
and Union. Land conversion from forest and agricultural practices to
suburban uses is occurring nearly everywhere throughout this basin. Only
protected natural areas and steep mountainous terrain are not impacted
by these changes.

Despite these areas of concern, there are still streams in largely forested
and comparatively undeveloped catchments with very good water quality.
Most of these waters are found in northern Wilkes, western Surry, and
portions of Montgomery County (Uwharrie National Forest). In fact, of the
51 streams and rivers classified Outstanding Resource Waters (ORW) in the
Yadkin-Pee Dee River basin, 73% are located in these counties.

The Yadkin-Pee Dee River basin experienced moderate to severe drought
conditions in 2001, which had the potential to reduce the impacts from
nonpoint sources and magnify the impacts from point source discharges.

CURRENT STATUS

There are 94 impaired assessment units in the Yadkin Pee-Dee River
(Figure 1/Table 1). Impaired waterbodies are those streams/lakes

not meeting their associated water quality standards in more than 10
percent of the samples taken within the assessment period (January 1,
2002 through December 31, 2006) or those not meeting the narrative
standards for either benthic macroinvertebrate community criteria or fish
community criteria. Most of the stream impairments (26%) are based on
poor biological integrity measured by aquatic macroinvertebrates and
fish communities, followed by turbidity violations (19%), low dissolved
oxygen levels (6%) and elevated fecal coliform bacteria (4%). In lakes and
reservoirs, chlorophyll a exceeds the standards in 36% of the total acres
sampled, followed closely by high pH levels (35%) and turbidity in 17% of
the samples.

BASIN AT A GLANCE
COUNTIES

Alexander, Alleghany, Anson, Ashe,
Cabarrus, Caldwell, Davidson,
Davie, Forsyth, Guilford, Iredell,
Mecklenburg, Montgomery,
Randolph, Richmond, Rowan,
Scotland, Stanly, Stokes, Surry,
Union, Watauga, Wilkes, Yadkin

PERMITTED FACILITIES

NPDES WWTP
Major: 40
Minor: 193
NPDES Nondischarge: 80
NPDES Stormwater
General: 647
Individual: 37
Phase I 21
Animal Operations: 347
AQUATIC LIFE SUMMARY
Rivers & Lakes &
Streams Reservaoirs
(Miles) (Acres)
Monitored 2,320 32,263
39% 92%
Supporting 1,284 12,796
55% 40%
Not Rated 123 8,004
5% 25%
Impaired 912 11,463
39% 36%
No Data 3,626 2,731
61% 8%
Total length 5,946 34,994
or area

4
(@]
O
=
fo)
N
(w)
=
4
0
m
m
lw)
m
m
=
<
m
P
(o]
>
W
4
0
-
>
4
wn
cC
%
3
N
o
o
(o]




.. S L " o L
— \ AL
i “ / ﬁ
" anoiBesg -
| MY20Y
" D
| ) { uies” o
. QY
._ H:\mwcm N k.
i Hd10aNVy Sy
| m q sl
.n.w N 180U
0l0gaysy, T
B
3
N
uews|puey W 3
Ay
i.-l.-I--I..I-.I--l-.l-.l--lm_m_oco_< A<
IIIIIIIIII Q\w
PZL
uod ubiHy_ | g \
wiod UBIHY ! €ihqy =5 unapghn
r —— P, syowiw,
ayod41ino
M és NIINS]
SMISIE VEY
| UMOLIDN|g "3
| iffeode pusg iseq
_ [
H .
SAMOLS Jf
_ 1
| ._
........... .

=\ 7 T
. Mnm cvx 2 nieuIo $8RUNOY ¢ )
N/ u neq \\nJ e
o uabas
Ipye N
) pusbo
SIIIASBI00N .v\.
<
\
-/—
uepi) My
pueo L
D0 g g BIINSOIEIS nv,. w.\../f. ...... —
I P ) N
T e Y N
4 S HIANYXITY S
wmv Z g Qukth« \ —.’ h
2} N sllIAsIoAeL .\. T1aAIMAIVvo
Aairgp snot \
Y \ s
T \}
: A
h uve uimolg
BIPEA - } ]
_ | 01088 S 7
I y
i
aupog sl <
- i 2\ k o YONVLVM
) o S g
S N 2
sdoq :
)
A ) 3 ) A
ARk \ JHSV ¢
I % -
b, (Y2 ANVHOITTY f W

uiseg JaAlY 99( 99d - UDpeA

————

-~

8007 AYYWWNS NV1d NISYE ¥3AIY 334 33d - NIMAVA OMA DN



NC DWQ YADKIN - PEE DEE RIVER BASIN PLAN SUMMARY 2008

800z ‘AInp

% Buluueld spimuiseg

Ayjend Jajepn Jo uoisinig

SN —

0¢ ol S 0

7n¢mmos

O¥NANITHOIN -~

ayopeyd
]

-

” / =P AA= Avf0) P
Nopyo'y men ¢ Wesegld uRO PIOQUON, 2
N\ / [

pasredw] ~\_
Buipoddng
Buney poddng asn

¢020+0€0
" Sayouiq

1020+0c0

" 99(Q 994
G0L0ov0¢€0
paysialep) o ooy
¥010¥0€0

d 8@ 8ad/A9)IL T
€010¥0€0

JSATY UD{PEA
¢010¥0¢€0

d UBNPEA Yyinos
10L0¥0€0

! SI9)eMpPESH Y UBPeA
apo) yun d16ojoipAH N61a-g

ssiedioiun|y




0
o
o
o~
g
=
s}
(7]
=z
<
.|
o
=
(7]
<
[aa]
o
8]
=
o
L
L
(]
L
L
o
=
4
2
>
o
=
(]
)
z

BIOLOGICAL SAMPLING

FIGURE 2.
The basinwide biological (fish and benthic community) sampling effort in the Yadkin- Biological Community

Pee Dee River basin increased by 12 percent between samples collected in 2001 Population Shifts 2001-2006
and samples collected in 2006; however, this increased effort did not significantly
impact the ratio of supporting and impaired streams. Nineteen percent of the waters
sampled between 2001 and 2006 showed an improvement in biological communities
(Figure 2). There was a 17 percent decline in benthic and fish populations between
2001 and 2006. Most declines were noted in areas along the urbanizing 1-85 and 1-40
corridors, particularly in western Cabarrus County.

Declined
17%

First Sample
19%

AMBIENT SAMPLING

Improved

Problem areas were scattered throughout the basin. See 8-digit hydrologic unit code 19%

(HUC) subbasin sections to get specifics on individual streams and lakes.

The majority of North Carolina, including the Yadkin-Pee Dee River basin, experienced drought in 2002, and significant
rains in 2003. These dramatic changes in flow appear to account for fluctuations for many parameters, including
temperature, specific conductance, dissolved oxygen, pH, turbidity, and fecal coliform. Comparisons of the six
hydrologic units (HU) within the Yadkin-Pee Dee River basin yielded the following:

‘Physical Parameters; all HUs:

» Temperature: The majority of variation in temperature is caused by seasonal and daily variation in solar
radiation and air temperature. A slight increase in surface water temperature was detected in the South Yadkin
HU. There were no discernible trends in the other five HUs.

« Specific Conductance: Conductance peaked in 2002 during the drought. Similarly it reached its lowest point
during 2003 and the end of the drought. Downward trends in conductivity values in the Yadkin River Headwaters,
the Rocky River, and the Pee Dee River reflect the end of the drought and resultant dilution due to increased
runoff and rainfall.

« Dissolved Oxygen: Dissolved Oxygen was at its lowest during the 2002 drought. Increasing concentrations in
the Yadkin River Headwaters, the Rocky River, and the Pee Dee River reflect the end of the drought.

» pH: The ending of the drought in 2003 caused a steep decline in pH values throughout the basin.

« Turbidity concentrations appear to be decreasing in the South Yadkin and High Rock Lake HUs and increasing
in the Rocky River HU. Turbidity concentrations were low during the 2002 drought, rose in 2003, and have since
stayed relatively even.

« Fecal Coliform bacteria levels peaked during the 2003 rains, and has decreased since then. Significant
downward trends are present in the Yadkin River Headwaters, the South Yadkin River, the High Rock Lake, and
the Lake Tillery HUs.

-Nutrients in Yadkin River Headwaters & South Yadkin River 8-digit HUs:

» Ammonia concentrations appeared to decrease slightly and do not appear to be related to the drought.

« Total Kjeldahl Nitrogen concentrations appeared to be decreasing and do not appear to be related to the
drought.

« Total Nitrate and Nitrite concentrations peaked during the drought and were beginning to decrease after the
drought ended.

« Total Phosphorus concentrations appeared to decrease. Concentrations were slightly higher during the
drought.

 Nutrients in Lake Tillery HU: Total Nitrate and Nitrite concentrations appeared to increase slightly.
 Nutrients in Rocky River HU: Total Phosphorus concentrations tended to be higher than in the rest of the HUs.



SIGNIFICANT ISSUES
WATER QUALITY STRESSORS & SOURCES

Rivers and Streams

Stressors are indicators or parameters that may cause water quality degradation. Twenty-six percent of stream
impairments are based on poor biological integrity measured by aquatic macroinvertebrates and fish communities,
turbidity violations account for 19 percent, low dissolved oxygen levels six percent and elevated fecal coliform bacteria
four percent. Stream miles impaired by these parameters are indicated in Figure 3.

FiGUurRE 3. STREAM MONITORED PARAMETERS
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When evaluating water quality stressors, DWQ evaluates and identifies the source of the stressor as specifically as
possible depending on the amount of information available for that particular watershed. Sources are most often
associated with the predominant land use where the altered hydrology is able to easily deliver the water quality
stressor to the waterbody. Factors that contribute to habitat degradation include increased impervious surfaces,
sedimentation and erosion from construction, general agriculture, and other land disturbing activities. Sources
identified as contributing to water quality degradation in the Yadkin- Pee Dee River basin are found in Figure 4.

FiGURE 4. IDENTIFIED SOURCES CONTRIBUTING TO WATER QUALITY DEGRADATION IN STREAMS
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http://h2o.enr.state.nc.us/basinwide/SupplementalGuide.htm
http://h2o.enr.state.nc.us/basinwide/Neuse/2008/Yadkin2008.htm

Lakes and Reservoirs

o i FIGURE 5. LAKE IMPAIRED PARAMETERS
For lakes and reservoirs in the Yadkin-Pee

Dee River basin, nutrient overenrichment
is the largest stressor as evidenced by
the high percentage of waters impacted
by high chlorophyll a levels and high pH
(Figure 5). Turbidity and temperature 10,000
were the next most common stressors

14,000

12,000

to these lake and reservoir systems. « 8,000
Stormwater is the predominant stressor 5
source for lakes and reservoirs in the ® 6,000 1
Yadkin- Pee Dee River basin (Figure 6).
Stormwater is the flow of water that «JEt
results from precipitation and usually
. . : . 2,000
occurs immediately following a rainfall.
Common stormwater pollutants include 0
sediment, nutrients, organic matter, . .
bacteria, oil and grease, and toxic Chlorophyll a High pH Turbidity

substances (i.e., metals, pesticides,
herbicides, hydrocarbons). Stormwater
can also impact the temperature of a surface waterbody, which can affect the water’s ability to support healthy
aquatic communities.

FiGURE 6. IDENTIFIED SOURCES CONTRIBUTING TO WATER QUALITY DEGRADATION IN LAKES
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Nutrients

Nutrients are significantly impacting lakes throughout the basin as evidenced by algal productivity. Most impoundments
in the piedmont are sensitive to nutrient inputs and are unable to effectively assimilate the nutrient loads exported
from developed and agricultural areas, as well as wastewater discharges. Most of the lakes sampled by DWQ during
this assessment cycle showed evidence

of nutrient overenrichment (Table 1). TaBLE 1. IMPOUNDMENTS WITH INDICATIONS OF NUTRIENT OVERENRICHMENT

Nutrient overenrichment can result
in algal blooms that deplete oxygen, LAy
kill fish and create taste and odor High Rock Lake Lake Fisher
problems in drinking water. A detailed Salem Lake Lake Concord
sampling report of these Lakes and
Reservoirs is available from DWQ’s Lake Thom-a-lex Lake Lee
Environmental Sciences Section: http:// Tuckertown Reservoir Lake Monroe
h20.gnr.state.nc.us/esb{Basinwide/ Back Creek Lake Lake Twitty
YadkinLakes2006v7.pdf.

Bunch lake City Pond (Wadesboro Lake)



http://h2o.enr.state.nc.us/basinwide/Neuse/2008/Yadkin2008.htm
http://h2o.enr.state.nc.us/basinwide/Neuse/2008/Yadkin2008.htm
http://h2o.enr.state.nc.us/basinwide/Neuse/2008/Yadkin2008.htm

Fecal Coliform
Fecal coliform concentrations peaked FIGURE 7. WATER QUALITY VIOLATIONS
during the 2003 rains and have since
decreased. Significant decreases Percentage of Samples
are present in the Yadkin River Exceeding
headwaters, South Yadkin River, High Fecalli?n?tllsform
Rock Lake, and Lake Tillery HUs.

Concentrations appear to be increasing o
in the Rocky River HU. While fecal
coliform concentrations appear to be
decreasing in many HUs, many samples O 5% -10%
in all HUs were well above the 400
colonies/ml maximum limit.

0% - 5%

O 1% - 20%

Turbidity

The distribution of turbidity violations . 21% - 30%
and sample locations make it difficult

to isolate a single source of erosion . 31% - 40%

in the Yadkin River headwaters. It

appears, however, violations are Percentage of Samples
highest in the Yadkin River mainstem, Violating the Turbidity
agricultural areas, and transitional Standard
suburban areas. Violations are lowest o

in the upper watershed where land 0% - 5%

use is predominantly forest. This
observation exemplifies the utility of @) 5% -10%
stream buffers and natural areas.
Figure 7 depicts the distribution of O 1M% -15%
fecal coliform and turbidity standards

violations within the Yadkin-Pee ' 16% - 20%
Dee River basin. For the most

part, elevated concentrations of

one are associated with elevated . 20% - 25%

concentrations of the other and are

found in some of the more

developed areas of the basin.
FicurRe 8. TURBIDITY COMPARISON

Figure 8 shows the percent of
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samples per year that exceeded | 54 5o, Percent Exceeding 50 NTUs
50 NTUs for all ambient stations ’

in the entire Yadkin- Pee Dee 18.0%
Basin between 1997-2007. 16.0%
High rainfall events in 2003 ’
clearly result in increased 14.0%
turbidity impairments. 12.0%
See: Yadkin Ambient 10.0%
Monitoring System Report and 8.0%
Yadkin Basinwide Assessments )
for detailed sample results and 6.0%
discussion.

4.0%
2.0%
0.0%

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007



http://www.ctnc.org/
http://h2o.enr.state.nc.us/esb/Basinwide/Yadkin07AMSRFinalJune26.pdf
http://h2o.enr.state.nc.us/esb/Basinwide/Yadkin07AMSRFinalJune26.pdf
http://h2o.enr.state.nc.us/esb/Basinwide/YADBasinwide2007.pdf

POPULATION AND LAND USE

Population distribution and land use patterns are highly variable in the Yadkin-Pee Dee River Basin. Land use varies
from generally undisturbed in the western highlands to decidedly urban in the central portion of the watershed along
the 1-85 and I-40 corridors. The population distribution closely follows this pattern (Figure 9 & Figure 10).

Ficure 9. LanD CoOVER
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* USGS 2003, National Land Cover Database Zone 60 Land Cover Layer

Ficure 10. NC Housing DensiITY ComPaRrRisoN 2000 vs. 2030
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* Maps provided by Conservation Trust for North Carolina http://www.ctnc.org




HIGH QUALITY WATERSHEDS AT A CROSSROADS

Stream degradation in this river basin closely follows population density and land use patterns. Degradation is more
common in agriculture areas than in forested headwaters and most concentrated in urban areas. However, this
pattern may be changing as new development pressure, in the form of secluded resort communities and low-density
second home developments, increases in the forested headwaters. Many of these developments are sited in designated
High Quality and Outstanding Resource Watersheds (HQW/ORW).

One of the largest residential/resort communities in North Carolina is currently under construction in the Elk Creek
ORW. Because ORW watersheds usually occur in historically rural and undisturbed areas, the long-term ability of the
management strategies to maintain ORW status in the face of these new developments remains untested.

Research suggests that streams begin to degrade when watershed imperviousness reaches ten percent of the total land
area. The ORW management strategy, however, allows for much higher densities provided the development treats the
first inch of rainfall. The management strategy also requires enhanced sediment and erosion control and, in some
cases, a 30-foot stream buffer. The management strategy does not restrict the number of developments or homes

that may be constructed in a watershed. It is unclear if these restrictions are sufficient to maintain excellent water
quality as development and cumulative imperviousness increases. New research that accurately projects development
scenarios and their impact on water quality is needed in the short term.

INTERSECTING WATER QUALITY WITH WATER QUANTITY

Recent droughts in North Carolina have raised significant concern about long term water availability for human uses.
Efforts are underway to study and update North Carolina’s water supply laws and raise local water supply resistance to
future droughts. These efforts will lead to inevitable alterations in stream flow, and thus directly impact water quality.
Impacts to water quality and biological integrity must be fully examined in these planning efforts.

The Rocky River Watershed (HUC 03040105), in the southwestern portion of the basin, is one of the first regions

in North Carolina forced to find the difficult balance between clean and reliable drinking water, healthy streams,
and rapid urbanization. From Mooresville in the north to Monroe in the south, most of the suburban communities
around Charlotte depend in some way on the ecological services provided by the Rocky River and are facing strong
development pressure.

With the growing population come additional demands for drinking water supply and wastewater assimilative capacity.
Solutions for one of these will directly impact the other. For example, the stream flow volume altered by new
interbasin transfers will alter the calculations used to derive wastewater discharge permit limits. In another possible
scenario, access to additional water withdrawals by an upstream community may be restricted because downstream
discharges require a certain flow to remain in permit compliance. The complexity of this system requires close
coordination between DWQ and the Divisions of Water Resources (DWR) and Environmental Health (DEH) if a sustainable
solution is to be derived.

COORDINATING STREAM RESTORATION AND PROTECTION EFFORTS

Sixty-three waterbodies in the Yadkin-Pee Dee River basin are impaired (Appendix A) and more streams are added
during each new assessment. Population growth and associated land use changes, higher water consumption, greater
wastewater production, and stormwater runoff are major contributors to these impairments. The protection and
restoration of streams is a multi-agency effort, requiring various levels of resources and expertise. North Carolina has
shown great leadership by dedicating funding for water quality protection and restoration through several trust funds.
Additionally, a broad network of local governments, conservation trusts, and other nonprofit organizations support
stream protection and restoration at the local level. Despite these accomplishments, many water quality improvement
efforts lack adequate resources resulting in management that may be under-coordinated and inefficient.

Tighter coordination between organizations involved in restoration and protection of surface waters will lead to
expeditious and cost-effective projects. Specifically, common program goals and watersheds with the potential

to meet these goals should be identified. These watersheds should be prioritized and a concerted effort to focus
each organization’s technical specialties should be undertaken. By focusing resources and spreading the burden
between organizations restoration projects will proceed more efficiently. DWQ has initiated an effort to bring the
state organizations together for the purpose of identifying common goals and mandates. Encouragement from DENR
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http://h2o.enr.state.nc.us/csu/swc.html
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management and partnerships with local organizations will go a long way towards advancing this effort and lead to new
restoration synergy.

Currently, multiple state and local agencies are actively involved in restoration efforts in Ararat River and Grants,
Coddle, Goose and Crooked Creeks’ watersheds. Specific information regarding each of these efforts is detailed in its
own subbasin/watershed report. As information and resources become available these reports will be updated to
assist in coordination and tracking activities.

TOTAL MAXIMUM DAILY LOADS (TMDL)

A Total Maximum Daily Load (TMDL) is a calculation of the maximum amount of a pollutant that a waterbody can
receive and still meet water quality standards. This includes an allocation of that amount to the pollutant's sources
and a margin of safety. ATMDL includes a detailed water quality assessment that can provide the scientific foundation
for a restoration implementation plan. However, under the Federal Clean Water Act there is no requirement to
develop an implementation plan. Therefore, a TMDL by itself can only identify controls to point sources since the
allocation estimates are used for development of discharger permit limits. DWQ is supporting local development and
implementation of management strategies to address nonpoint sources in these watersheds.

TMDLs have been completed in the basin for the waters listed in Table 2. A management strategy including rules is
under development for Goose Creek. More information on Goose Creek is available at http://h2o.enr.state.nc.us/csu/
GooseCreek.html.

High Rock Lake TMDL

DWQ has initiated a TMDL development process for High Rock Lake due to violations of the turbidity and chlorophyll
a standards. Turbidity and sedimentation are significant water quality issues in the Yadkin River Headwaters. The
sediment generated in the Yadkin River Headwaters contributes directly to the water quality impairment observed in
High Rock Lake. In addition to sediment, runoff from the landscape delivers substantial nutrients to High Rock Lake
that lead to chlorophyll a violations. Residents and government agencies in the Yadkin River Headwaters are active
in the TMDL development process for the lake and will be working together to implement point and nonpoint source
pollution reduction strategies.

TaBLE 2: FiNALIZED TMDLs IN THE YADKIN - PEe DEe RIVER BAsIN

WATERBODY POLLUTANT LiNk FiNaL TMDL DaTe
Elk Creek Fecal Coliform Final TMDL Feb. 20, 2008
McKee and Clear Creeks Fecal Coliform Final TMDL Aug. 1, 2003

Rocky River Fecal Coliform Final TMDL Sept. 19, 2002
Grants Creek Fecal Coliform Final TMDL Sept. 27, 2002
Fourth Creek Fecal Coliform Final TMDL Dec. 19, 2001

Rich Fork and Hamby Creeks Fecal Coliform Final TMDL Apr. 28, 2004
Fourth Creek Turbidity Final TMDL Nov. 22, 2004
Goose Creek Fecal Coliform Final TMDL July 8, 2005
Grants Creek Turbidity Final TMDL Sept. 25, 2006
Salem Creek Fecal Coliform Final TMDL Sept. 25, 2006

RIVER BASIN HYDROLOGIC UNITS

The Yadkin River basin covers over 7,000 square miles. Many management strategies a more appropriate to smaller
land areas. Therefore the basin is divided into smaller watersheds based on major drainages. Under the federal
system, the Yadkin River basin is made up of hydrologic areas referred to as cataloging units (USGS 8-digit hydrologic
units). Cataloging units ar further divided into smaller watershed units (10 and 12-digit hydrologic units or local
watersheds) that are used for smaller scale planning. Historically, DWQ has used its own 6-digit watershed numbering
system but is migrating to the federal system for consistency. A comparative map of the different systems is show in
Figure 11.

10


http://h2o.enr.state.nc.us/basinwide/Neuse/2008/Yadkin2008.htm
http://h2o.enr.state.nc.us/tmdl/
http://h2o.enr.state.nc.us/tmdl/documents/ElkCreekTMDL_final.pdf
http://h2o.enr.state.nc.us/tmdl/Docs_TMDL/McKee%20and%20Clear%20Creeks%20Final%20TMDL.pdf
http://h2o.enr.state.nc.us/tmdl/Docs_TMDL/Rocky%20TMDL%20final.pdf
http://h2o.enr.state.nc.us/tmdl/Docs_TMDL/Grants%20TMDL%20final.pdf
http://h2o.enr.state.nc.us/tmdl/Docs_TMDL/4th%20Creek%20Coliform%20TMDL.pdf
http://h2o.enr.state.nc.us/tmdl/documents/RichForkCreekandHambyCreekFecalColiformTMDLsApprovedFinalReport.pdf
http://h2o.enr.state.nc.us/tmdl/documents/FourthCkTurbidityTMDL-FinalReport.pdf
http://h2o.enr.state.nc.us/tmdl/documents/GooseCk.FCTMDLApprovedbyEPAJuly0805.pdf
http://h2o.enr.state.nc.us/tmdl/documents/YadkinTMDLReport_Approved.pdf
http://h2o.enr.state.nc.us/tmdl/documents/YadkinTMDLReport_Approved.pdf

Ficure 11. YADKIN-PeEe Dee RIVER BAsIN
HyproLoaic DivisioNs
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RECOMMENDATIONS

WATER QUALITY STRESSORS: HABITAT DEGRADATION, TURBIDITY, FECAL COLIFORM &
NUTRIENTS

» Encourage and support implementation of Best Management Practices, Sediment & Erosion Control
Local Programs and Local Stormwater Control Ordinances.

 Support research to determine the contribution of human accelerated erosion sources vs. natural
processes.

» Develop watershed restoration plans for through federal, state and local stakeholder initiatives.

» Collect sufficient samples at locations with elevated fecal coliform bacteria counts prioritized such
that those sites classified for organized swimming (B) are addressed first to allow complete use support
determinations.

» Use High Rock Lake restoration efforts and research to direct nutrient management strategies in the
upper basin.

HIGH QUALITY WATERS

» Conduct a comprehensive review of the North Carolina’s High Quality Waters management strategy to
determine how it is working and where it needs to be adjusted.

» Support new research that accurately projects development scenarios and their impact on water
quality.

COORDINATED EFFORTS

 Evaluate the need for basinwide sediment, buffer and stormwater management programs with
appropriate agency partners.

« In partnership with Division of Water Resources, assess water supply and assimilative capacity in the
Rocky River watershed with the goal of deriving a sustainable solution to the area’s water supply and
wastewater concerns.

» Continue support of the Yadkin-Pee Dee River Basin Association’s monitoring efforts.

» Continue support of the restoration projects within the basin and pursue opportunities to develop
partnerships and restoration activities in other impaired watersheds.
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Appendix A. Impaired Waterbodies in Yadkin Pee-Dee River Basin because of Standard Violations or
Exceeded Biological Criteria

HUC
AU NUMBER (WATERSHED NAME CLAss PARAMETER OF INTEREST
BOUNDARY #)
12-(1) 03040101 |Yadkin River C;Tr Turbidity
12-(80.7) 03040101 |Yadkin River WS-IV Turbidity
12-(86.7) 03040101 |Yadkin River WS-IV Turbidity
12-(97.5) 03040101 |Yadkin River WS-IV;CA Turbidity
12-102-13-(2) 03040101 |Cedar Creek C Fish
12-24-(10) 03040101 |Elk Creek B;ORW Recreation- Fecal Coliform
Bacteria
12-42-9 03040101 |Long Creek C Benthos
12-46 03040101 |Roaring River B Recreation- Fecal Coliform
Bacteria
12-63-14 03040101 |Cody Creek C Turbidity
12-63-5-(3) 03040101 |Endicott Creek (Branch) T\:,/Ii(lll\;v Benthos
12-72-(18) 03040101 |Ararat River WS-V Turbidity
12-72-(4.5)b 03040101 |Ararat River C Turbidity
12-72-14-5b 03040101 |Heatherly Creek C Benthos
12-72-8-(3) 03040101 |Lovills Creek (Lovell Creek) C Benthos
12-84-1-(0.5) 03040101 |North Deep Creek C Turbidity
12-84-2-(5.5) 03040101 |South Deep Creek WS-V Turbidity
12-94-(0.5)a 03040101 |Muddy Creek C Benthos
12-94-(0.5)b 03040101 |Muddy Creek C Benthos
12-94-12-(4) | 03040101 [Salem Creek (Middle Fork Muddy Creek) |  C penthos, Recreation. Fecal
oliform Bacteria
12-108-(14.5) 03040102 |South Yadkin River WS-IV Turbidity
12-108-(19.5)b 03040102 |South Yadkin River C Turbidity
12-108-16-(0.5) | 03040102 |Hunting Creek WS-III Turbidity
12-108-18-(3) 03040102 |Bear Creek WS-IV Fish
12-108-20-4a 03040102 |Third Creek C Turbidity
12-108-20-4b 03040102 |Third Creek C Fish, Turbidity
12-108-20a1 03040102 |Fourth Creek C Fish
12-108-20a3 | 03040102 |Fourth Creek C Turbidity, Benthos, Fish,
Recreation- Fecal C. Bacteria
12-108-20c 03040102 |Fourth Creek C Fish
12-108-21b 03040102 |Second Creek (North Second Creek) C Turbidity
12-108-9-(0.6) 03040102 |Snow Creek WS-IV Fish
Yadkin River (upper portion of High Rock - .
12-(108.5)b 03040103 Lake below normal operating level) WS-V Turbidity, High pH, Chlorophyll a
Yadkin River (including lower portion of .
12-(114) 03040103 Hish Rock Lake) WS-1V,B Chlorophyll a, High pH
Yadkin River (including lower portion of WS- .
12-(124.5)a 03040103 High Rock Lake) IV,B:CA Chlorophyll a, High pH
12-110b 03040103 [Grants Creek C Turbidity, Recreation- Fecal
Coliform Bacteria
12-113 03040103 |Swearing Creek C Fish
12-115-3 03040103 |Town Creek C Benthos, Fish
12-117-(3) 03040103 |Second Creek Arm of High Rock Lake WS-IV,B Chlorophyll a, High pH
12-118.5a 03040103 |Abbotts Creek Arm of High Rock Lake WS-V,B Chlorophyll a
12-118.5b 03040103 |Abbotts Creek Arm of High Rock Lake | WS-V,B Chl°r°pr|‘_|‘gghabaurb‘d‘ty’
12-119-(1) 03040103 |Abbotts Creek WS- Fish
12-119-(6)a 03040103 |Abbotts Creek C Turbidity, Benthos
12-119-(6)b 03040103 |Abbotts Creek C Benthos
12-119-7-3 03040103 |Hunts Fork C Benthos
12-119-7-4 03040103 |Hamby Creek C Benthos
12-119-7-4-1 03040103 |North Hamby Creek C Benthos
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HUC

AU NUMBER (WATERSHED NAME CLAss PARAMETER OF INTEREST
BOUNDARY #)
12-119-7a 03040103 [Rich Fork C Recreation- Fecal Coliform
Bacteria
12-119-7b 03040103 |Rich Fork C Fish
12-126-(3) 03040103 |Lick Creek WS-V Benthos
12-126-(4) 03040103 |Lick Creek WS-IV;CA Benthos
13-(15.5)b 03040104 |Pee Dee River WS-V,B Turbidity
13-(34)a 03040104 |Pee Dee River C Mercury
13-20b 03040104 |Brown Creek C Low DO, Benthos
13-5-1-(1) 03040104 |Little Mountain Creek C Benthos
13-5-1-(2) 03040104 |Little Mountain Creek WS-V Benthos
13-17-17 03040105 |Clear Creek C Turbidity
13-17-18-3 03040105 |Duck Creek C Benthos
13-17-18a 03040105 |Goose Creek C Recreation- Fecal Coliform
Bacteria
13-17-18b 03040105 |Goose Creek C Benthos, Recreation- Fecal
Coliform Bacteria
13-17-2 03040105 |Dye Creek (Branch) C Benthos
13-17-20-1 03040105 |North Fork Crooked Creek C Turbidity, Benthos
13-17-20-2a 03040105 |South Fork Crooked Creek C Fish, Benthos
13-17-20-2b 03040105 |South Fork Crooked Creek C Benthos
13-17-31-1 03040105 |Little Long Creek C Benthos
13-17-36-(3.5) 03040105 |Richardson Creek (Lake Lee) WS-IV;CA Chlorophyll a
13-17-36-(5)ala | 03040105 |Richardson Creek C Turbidity, Benthos
13-17-36-(5)a1b | 03040105 [Richardson Creek C Benthos
13-17-36-4-(0.5) | 03040105 |Little Richardson Creek (Lake Monroe) WS-V Chlorophyll a
13-17-36-4-(2) 03040105 |Little Richardson Creek (Lake Monroe) WS-1V;CA Chlorophyll a
13-17-36-9-(1) 03040105 |Stewarts Creek WS-III Benthos
13-17-36-9-(4.5) | 03040105 |Stewarts Creek (Lake Twitty/L. Stewart) | WS-11I;CA Chlorophyll a
13-17-4 03040105 |Clarke Creek C Fish
13-17-40-(1) 03040105 |Lanes Creek WS-V Benthos
13-17-40-(12) 03040105 |Lanes Creek C Benthos
13-17-40-11 03040105 |Beaverdam Creek WS-V Low DO
13-17-5-2 03040105 |Clarks Creek C Benthos
13-17-5-3 03040105 |Doby Creek C Benthos
13-17-5-4 03040105 |Toby Creek C Benthos
13-17-5-5 03040105 |Stony Creek C Benthos
13-17-5b 03040105 |Mallard Creek C Turbidity, Benthos
13-17-6-(0.5) | 03040105 |Coddle Creek V:SQ\'A'/ Fish
13-17-6-(5.5) 03040105 |Coddle Creek C Turbidity, Benthos
13-17-6-1 03040105 [East Fork Coddle Creek ow Benthos
13-17-7 03040105 |Back Creek C Benthos
13-17-8 03040105 |Reedy Creek C Benthos
13-17-8-4 03040105 [McKee Creek c Benthos, Recreation- Fecal
Coliform Bacteria
13-17-8-5a 03040105 |Caldwell Creek C Benthos
13-17-9-(2) 03040105 |lrish Buffalo Creek C Benthos
13-17-9-4-(1.5) 03040105 |Cold Water Creek C Benthos, Turbidity
13-17a 03040105 |Rocky River C Turbidity, Benthos, Recreation-
Fecal Coliform Bacteria
13-17b 03040105 |Rocky River C Turbidity, Benthos
13-17¢ 03040105 |Rocky River C Turbidity
13-17d 03040105 |Rocky River C Turbidity
Hitchcock Creek (McKinney Lake,
13-39-(1) 03040201 Ledbetter Lake) WS-l Mercury
13-45-(2)b 03040201 Marks Creek (Boyds Lake, City Lake, C Benthos

Everetts Lake)
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YADKIN RIVER HEADWATERS

Subbasin HUC: 03040101
Yadkin River Headwaters to the Confluence with South Yadkin River

WaTer QuALITY OVERVIEW

Water quality in this HUC is relatively good compared to other subbasins in the
greater Yadkin-Pee Dee River basin. This is based, in part, on the relatively
undeveloped nature of the watershed and low population density. Seventy four
percent of the monitored streams support aquatic life, while 24 percent are
impaired. Most water quality impairments and impacts are associated with imperious
surfaces and stormwater systems, along with agriculture, NPDES permits and mining.

GENERAL DESCRIPTION

The Yadkin River Headwaters contains the Yadkin River from its mountainous
headwaters to the confluence with the South Yadkin River. Streams and rivers on its
western boundary drain the high elevation areas of the Blue Ridge Mountains, where
elevations are generally 1200-4500 feet, stream gradients are high, and landuse

is predominantly forest. The major mountain tributaries include Buffalo, Elk, and
Stony Creeks, North and South Prong Lewis Forks, Reddies River, Mulberry Creek, and
Roaring River, most of which flow south into the Northern Inner Piedmont ecoregion
before reaching the Yadkin River. Many of the mountain streams are classified as
trout streams, and in terms of their fish communities, are considered mountain cold
water, and foothills cool water systems. The mountainous section of the Mitchell
River watershed above its confluence with the South Fork Mitchell River in western
Surry County is classified as an Outstanding Resource Watershed (ORW).

Flowing out of the mountains in a northeast direction, the Yadkin River then flows
through the Town of Elkin along the Surry and Yadkin County line, before changing
direction to the south at the intersection of Surry, Stokes, Forsyth, and Yadkin
Counties. Watersheds to the east of the Blue Ridge are primarily located within
the Piedmont and usually have rocky substrates. Streams in the southeast portion
of the hydrologic unit (around Winston-Salem) have sandier substrates. W. Kerr
Scott Reservoir is the first of the Yadkin River chain of lakes, and is the only major
impoundment located in this hydrologic unit. The Yadkin River Headwaters is the
largest watershed draining to High Rock Lake.

The southeastern portion of this hydrologic unit includes the urban and suburban
area in and around the City of Winston-Salem, one of the largest cities in North
Carolina. The Muddy Creek watershed is the largest Yadkin River tributary in

this area, and receives runoff from most of the Winston-Salem metro area. Many
streams in Winston-Salem are affected by urban runoff and/or by the city’s
numerous permitted dischargers, many of which are small residential (i.e. package)
plants. Large dischargers in the Muddy Creek drainage include the Winston-Salem
Archie Elledge WWTP (Salem Creek, 30 MGD), and Winston-Salem Muddy Creek
WWTP (Yadkin River, 21 MGD). The major tributaries to Muddy Creek in Winston-
Salem include Salem, and South Fork Muddy Creeks. Salem Creek drains a heavily
urbanized portion of Winston-Salem.

WATERSHED AT A GLANCE

COUNTIES

Alexander, Alleghany, Ashe,
Caldwell, Davidson, Davie,
Forsyth, Iredell, Stokes,
Surry, Watauga, Wilkes,
Yadkin

MUNICIPALITIES

Arlington, Bethania, Blowing
Rock, Boonville, Clemmons,
Dobson, East Bend, Elkin,
Jonesville, Kernersville, King,
Lewisville, Mocksville, Mount
Airy, North Wilkesboro, Pilot
Mountain, Ronda, Rural Hall,
Tobaccoville, Wilkesboro,
Winston-Salem, Yadkinville

PermiTTED FACILITIES

NPDES WWTP:
Major 10
Minor 76

NPDES Nondischarge: 17
NPDES Stormwater:

General 181
Individual 10
Phase I 5

Animal Operations: 97

WATERBODY SUMMARY

Total Streams:..... 2,183.1 mi
....................... 1,157.4 ac

Total No Data:..... 1,474.6 mi
Total Monitored:..... 707.9 mi

Total Supporting:....... 524 mi
Total Impaired:....... 166.5 mi
Total Not Rated:....... 17.4 mi
....................... 1,157.4 ac

1.1
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How to Read this Document

This document was written to correspond with our new Online Geographic Document Distribution tool using Google
Earth™. If you are unable to use Google Earth™, this document provides maps and associated water quality information
and a discussion of water quality trends occurring in the subbasin. Google Earth™ is an independent software program
which can be downloaded to a personal, business, and most local and state government computers; the program allows
you to view satellite imagery of the earth’s surface along with location identifiers. DWQ’s Basinwide Planning Unit
created a “transparency” add on layer to Google Earth™ with basinwide water quality data, which allows a user to locate
their watershed, pinpoint a waterbody and use support ratings, find a location of a permit and provides links to PDF
subbasin reports. After installing Google Earth™, add http://web.ceo.ncsu.edu/basinplans/dwqg.kml to your internet
browser. Please contact Heather Patt for more information at heather.patt@ncmail.net or 919-807-6448.

Impaired streams are those streams not meeting their associated water quality standards in more than 10 percent of the
samples taken within the assessment period (January 1, 2002 through December 31, 2006) and impacted streams are
those not meeting water quality standards in 7 to 9 percent of the samples. The Use Support report provides information
on how and why water quality ratings are determined and DWQ’s “Redbook” describes in detail water quality standards
for each waterbody classification. For a general discussion of water quality parameters, potential issues, and rules
please see “Supplemental Guide to North Carolina’s Basinwide Planning: Support Document for Basinwide Water Quality
Plans”

Figure 1-1. shows monitoring station locations and impaired streams for the Yadkin River Headwaters subbasin.
Appendix A provides descriptions of all monitored waterbodies in the subbasin.

Appendix B. provides a summary of each ambient data monitoring station.

Appendix C provides summaries of biological and fish assessment monitoring sites.

CURRENT STATUS AND SIGNIFICANT ISSUES

General Biological Health
Overall, the basinwide sampling effort in the Yadkin River Headwaters increased by 20 percent. Despite this
substantial increase in effort the ratio of Supporting and Impaired stream segments remains roughly the same.

There were 40 benthic macroinvertebrate sites sampled in the Yadkin River Headwater hydrologic unit. Seven of the 36
benthic macroinvertebrate sites previously sampled in the last basinwide cycle had an improvement in bioclassification.
Seven of the 36 benthic basinwide sites declined by one bioclassification.

In addition, there were 30 fish community sites sampled in the Yadkin River Headwaters. Four of the 20 fish community

sites previously sampled in the last basinwide cycle improved by one bioclassification and two declined by one
bioclassification.

FiGcure 1-2. BioLogicAL HEALTH SUMMARY

Biological Community 2001 Biological Community Ratings 2006 Biological Community Ratings
Population Shifts: 2001 - 2006 n=56 n=70
16% 21% Impaired Supporting Impaired
° Supporting 7% 91% 9%
0,

B Improved 93%

ENo Change

H Declined

63%

The Yadkin River basin was experiencing moderate to severe drought conditions in 2001, which had the potential to
reduce the impacts from nonpoint sources and magnify the impacts from point source discharges. This below average
flow regime in the basin should be considered when looking at changes in the 2006 monitoring cycle.
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Habitat Degradation

Approximately 240 miles of streams in the Yadkin River Headwaters are impaired or impacted by habitat degradation.
In most cases habitat is degraded by the cumulative effect of several stressors acting in concert. These stressors often
originate in the upland portions of the watershed and may include impervious surfaces, sedimentation and erosion from
construction, general agriculture, and other land disturbing activities. Naturally erodible soils in the Yadkin River
Headwaters make streams highly vulnerable to these stressors.

Many tools are available to address habitat degradation including; urban stormwater BMPs, agricultural BMPs,
ordinance/rule changes at the local, state, and federal levels, volunteer activism, and education programs. Figure 1-3
illustrates a general process for developing watershed restoration plans. This process can and should be applied to
streams suffering from habitat degradation. Organizations have begun this process in a few watersheds in the Yadkin
River Headwaters. Similar efforts on all streams listed in Table 1-1 are necessary. Interested parties should contact
the Basinwide Planning Program to discuss opportunities to begin the planning and restoration process in their chosen
watershed.

FiGUurRe 1-3. WATERSHED PLANNING

Implementation
Program

Improve
Plan

Ficure 1-4. HaABITAT DEGRADATION POTENTIAL SOURCES

Habitat Degradation Sources
In the Yadkin River Headwaters [ Impervious Surface

O General Agriculture

O Unidentified

4% 49,

| Natural Conditions
13% B Road Construction

Bl Construction
Other urban and 9%

suburban uses | Il MS4 NPDES
7%
3%
2% O Industrial Site

@ Impoundment

30% @ Stormwater Runoff



http://h2o.enr.state.nc.us/su/Manuals_Factsheets.htm
http://www.enr.state.nc.us/dswc/
http://www.epa.gov/owow/nps/watershed_handbook/
http://h2o.enr.state.nc.us/basinwide/InteractiveMap.htm

TaBLE 1-1. STREAMS IMPAIRED OR IMPACTED BY HABITAT DEGRADATION IN YADKIN RIVER HEADWATERS

AU NUMBER NAME SUBBASIN R Crass. | IMPAIRED | IMPACTED POTENTIAL SOURCE
OR AREA
12-(1) YADKIN RIVER 03-07-01 [ 35.0 Miles| C; Tr X Road Construction
12-(53) YADKIN RIVER 03-07-02 | 24.7 Miles C X Impervious Surface
12-102-(2)a | Dutchman Creek | 03-07-05 | 25.5 Miles| ¢ X Agriculture, Impervious
Surface
Impervious Surface,
12-102-2)b | Dutchman Creek | 03-07-05 | 7.5 Miles | € x  |Agriculture, Natural
Conditions, Impervious
Surface
12-102-13- . e
2) Cedar Creek 03-07-05 | 7.0 Miles C X Impoundment, Industrial Site
12-31-3-(2) | Naked Creek 03-07-01 | 0.9 Miles | WS-IV X Agriculture
Fish Dam Creek . Impervious Surface,
12-35 (Fishtrap Creek) 03-07-01 | 4.2 Miles | WS-IV X Agriculture
Moravian Creek
12-39 (Yellow Jacket 03-07-01 | 11.4 Miles C X Agriculture
Lake)
12-42-9 Long Creek 03-07-01 | 3.1 Miles C X Impervious Surface
12-54-(4.5) | Eikin Creek 03-07-02 | 1.8 Miles | C x | Impervious Surface,
(River) Agriculture
12-62-15 Snow Creek 03-07-02 | 9.6 Miles C X Agriculture
12-63-10-(2) 'Ii‘]tvtelf Fisher 03-07-02 | 8.9 Miles | € X Agriculture
Endicott Creek . WS-1I; .
12-63-5-(3) (Branch) 03-07-02 | 0.5 Miles Tr, HQW X Agriculture
. . Stormwater Runoff,
12-72-(4.5)b | Ararat River 03-07-03 [ 13.7 Miles C X .
Impervious Surface
127213 |Flat Shoal Creek | 03-07-03 | 8.2 Miles | C x  |!mpervious Surface, Natural
Conditions
12-72-6 Faulkner Creek [ 03-07-03 [ 6.1 Miles C X Impervious Surface
Lovills Creek . Impervious Surface, MS4
12-72-8-(1) (Lovell Creek) 03-07-03 | 2.5 Miles | WS-IV X NPDES
12-72-8-(3) Lovills Creek 03-07-03 | 4.2 Miles C X Stormwater Runoff,
(Lovell Creek) Impervious Surface
12-72-9-(4) | Stewarts Creek | 03-07-03 | 3.3 Miles | WS-IV X Impoundment
. . Road Construction,
12-77 Little Yadkin | 13 47,02 | 12.5 Miles | Ws-IV X | Construction, Impervious
River
Surface
12-77-3 Danbury Creek | 03-07-02 | 4.3 Miles | WS-IV X Impervious Surface
12-83-(1.5) | Forbush Creek 03-07-02 | 4.9 Miles | WS-IV X Agriculture
:g ';5)3'2' Logan Creek 03-07-02 | 2.6 Miles | WS-IV X Stormwater Runoff
12-94-10  |Silas Creek 03-07-04 | 10.1 Miles| ¢ x | Construction, M54 NPDES,
Impervious Surface
Construction, MS4 NPDES,
salem Creek Impervious Surface, WWTP
12-94-12-(4) | (Middle Fork 03-07-04 | 12.0 Miles C X P . T
NPDES, Agriculture, Failing
Muddy Creek) -
Septic Systems
South Fork . Impervious Surface,
12-94-13 Muddy Creek 03-07-04 | 14.3 Miles C X Agriculture
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Ambient Water Quality

Turbidity
R L FIGURE 1-5. TURBIDITY VIOLATIONS
Turbidity violations are common throughout the Yadkin River
Headwaters (Figure 1-5). Turbidity is a measure of cloudiness in Percent Percentage of Turbidity Violations
water and is often accompanied with excessive sediment deposits in >50 NTU ¥
the streambed. Excessive sediments deposited on stream and lake e it
bottoms can choke spawning beds (reducing fish survival and growth o 5% 10%
rates), damage fish food sources, fill in pools (reducing cover from O 11%- 15%
prey and high temperature refuges), and reduce habitat complexity @ 6% - 20%
in stream channels. Excessive suspended sediments can make it @ = »
more difficult for fish to find prey and at high levels can cause direct
physical harm, such as clogged gills. Sediments can cause taste and
odor problems, block water supply intakes, foul water treatment

systems, and fill reservoirs. (USEPA, 1999 and Waters, 1995). Sand
and silt were noted in the stream substrate at many of the biological
sample sites in the Yadkin River Headwaters.

Soil erosion is the most common source of turbidity and sedimentation and while some erosion is a natural
phenomenon, human land use practices accelerate the process to unhealthy levels. Construction sites, mining
operations, agricultural operations, logging operations, excessive stormwater flow off impervious surfaces are all
potential sources. The distribution of turbidity violations and sample locations make it difficult to isolate a single
source of erosion in the Yadkin River Headwaters. It appears, however, violations are highest in the Yadkin River
mainstem, agricultural areas, and transitional suburban areas. Violations are lowest in the upper watershed where
landuse is predominantly forest. This trend demonstrates the importance of protecting and conserving stream
buffers and natural areas.

It is likely that a combination of human caused land disturbances and natural erosion are causing the majority of
turbidity violations in this watershed, with human causes the leading contributor. To appropriately address turbidity
and sediment problems in the Yadkin River Headwaters, an assessment to determine the contribution of human
accelerated erosion sources relative to natural processes should be undertaken. All reasonable efforts to reduce or
eliminate human sources of erosion should be implemented immediately. These efforts can be organized by developing
watershed restoration plans based on the process outlined in Figure 1-3. Plans are needed for each watershed listed
below.

TaABLE 1-2. STREAMS IMPAIRED OR IMPACTED BY TURBIDITY VIOLATIONS IN YADKIN RivER HEADWATERS

AU NumMBER | NAME SuBBASIN | MILES | CLASSIFICATION | IMPAIRED | IMPACTED | SOURCE

12-(80.7) YADKIN RIVER 03-07-02 9.4 WS-IV X - Stormwater Runoff

12-(86.7) YADKIN RIVER | 03-07-02 10.0 WS-IV X - Stormwater Runoff

12-(97.5) YADKIN RIVER | 03-07-04 0.5 WS-IV;CA X - Stormwater Runoff
Dutchman Impervious Surface,

12:102-2)b | e 03-07-05 7.3 ¢ ) X Agriculture/Pasture

Land Clearing, Impervious

12-63-(9) Fisher River 03-07-02 | 21.2 C X Surface, Agriculture/Pasture
12-63-14 Cody Creek 03-07-02 7.0 C X - Impervious Surface
12-72-(4.5)a | Ararat River 03-07-03 14.2 C X Impervious Surface
12-72-(4.5)b | Ararat River 03-07-03 13.7 C X - Impervious Surface
12-84-1-|North Deep 03-07-02 173 C X Impervious Surface,

(0.5) Creek ) Agriculture/Pasture

12-84-2-|South Deep 03-07-02 2.8 WS-IV X Impervious Surface,

(5.5) Creek ) Agriculture/Pasture
12-94-(0.5)c | Muddy Creek 03-07-04 4.8 C - X Stormwater Runoff
Salem Creek
12-94-12-(4) | (Middle Fork 03-07-04 12.0 C X - Unknown
Muddy Creek)



http://www.ctnc.org/
http://www.ctnc.org/

Fecal Coliform Bacteria

Fecal coliform bacteria concentrations often exceeded 400 Ficure 1-6. FCB VioLATions
colonies/100ml in the Yadkin River Headwaters (Figure 1-6). The Percentage of Fecal Exceedances
presence of fecal coliform bacteria in aquatic environments indicates Percent

that the water has been contaminated with the fecal material of > 400col/ml

humans or other warm-blooded animals. At the time this occurred, the o 0%-5%

source water might have been contaminated by pathogens or disease O 6%-10%

producing bacteria or viruses that can also exist in fecal material. O 11%-20%

Some waterborne pathogenic diseases include typhoid fever, viral @ 2% 30%

and bacterial gastroenteritis and hepatitis A. The presence of fecal @ - %

contamination is an indicator that a potential health risk exists for
individuals exposed to this water. Fecal coliform bacteria may occur
in ambient water as a result of the overflow of domestic sewage or
nonpoint sources of human and animal waste.

An analysis of all ambient water quality stations in the Yadkin River Headwaters shows a downward trend in fecal
coliform bacteria concentrations from 2002-2006. Rainfall, which influences bacteria concentrations, did not appear
to be driving this trend. Therefore, the decrease is likely due to implementation of agricultural BMPs and sewer
infrastructure improvements. However, concentrations remain elevated and further work remains to be done.
Additional funds will be necessary to continue implementing these improvements.

TaABLE 3. STREAMS IMPAIRED OR IMPACTED BY FECAL COLIFORM CONCENTRATION VIOLATIONS

AU NuMBER | NAME SuBBASIN | MILES | CLASSIFICATION. IMPAIRED IMPACTED POTENTIAL SOURCE

12-24-(10) Elk Creek 03-07-01 9.1 B;ORW X - Agriculture

12-54-(0.5) | Elkin Creek 03-07-02 16.3 WS-1I;HQW X - Unknown

12-72-10 Rutledge 03-07-03 9.4 C X - Unknown
Creek

12-94-(0.5)c [ Muddy Creek | 03-07-04 4.8 C - X Stormwater Runoff

Construction, MS4

Salem Creek NPDES, Impervious

12-94-12-(4) | (Middle Fork | 03-07-04 12.0 C X - Surface, WWTP NPDES,
Muddy Creek) Agriculture, Failing

Septic Systems

See: Yadkin Ambient Monitoring System Report /Appendix B and Yadkin Basinwide Assessments /Appendix C for
detailed sample results and discussion.

Ficure 1-7. PopuLATION DENSITY IN

Population and Land Use 2000

Population distribution and land use patterns are highly variable
in the Yadkin River Headwaters. Land use varies from generally
undisturbed in the western highlands to decidedly urban in the
eastern portion of the watershed around the Winston-Salem
metro area. The population distribution closely follows this
pattern. The highest population densities are located around
Winston-Salem and Mt. Airy. The agricultural regions in the
central and western parts of the watershed have much lower
population densities.

Stream impacts closely follow the population density and land fmpacted

use patterns. They are more common in agriculture areas = il
than in the forested headwaters and most concentrated in the .| 1Dot=100
urban centers. However, this pattern may be changing as new
development pressure increases in the forested headwaters. This
new pressure comes primarily in the form of secluded resort communities and low-density second home developments.
Many of these developments are sited in designated High Quality and Outstanding Resource Watersheds (HQ W/ORW)
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where management strategies are in place to reduce
the impact of new development. Because HQW/

ORW watersheds usually occur in historically rural

and undisturbed areas, the long-term ability of the
management strategies to maintain HQW and ORW
status in the face of new development is very difficult
to predict. For example, research suggests that streams
begin to degrade when watershed imperviousness
reaches 10 percent of the total land area (Center

for Watershed Protection, 2003). DWQ’s own data
indicates degradation may begin at even lower levels

of imperviousness. The HQW management strategy,
however, allows for much higher densities provided

the development treats the first inch of rainfall. The
management strategy also requires enhanced sediment i %
and erosion control and, in some cases, a 30-foot
stream buffer. The management strategy does not
restrict the number of developments that may be
constructed in a watershed. Therefore, it is unclear if
these restrictions are sufficient to maintain excellent
water quality if development pressure remains high.
New research that accurately projects development scenarios and their impact on water quality is desperately needed
in the short term. These trends demonstrate the importance of protecting and conserving stream buffers and
natural areas. Protection is especially important given the new develop.

Ficure 1-8. LanDp UsE

Yadkin River Headwaters

13%

m Water
m Deweloped
O Other
m Forest
O Agriculture

o Wetland

57%

TMDLs

ATMDL or Total Maximum Daily Load is a calculation of the maximum amount of a pollutant that a waterbody can
receive and still meet water quality standards, and an allocation of that amount to the pollutant’s sources.

A TMDL provides a detailed water quality assessment that provides the scientific foundation for an implementation
plan. An implementation plan outlines the steps necessary to reduce pollutant loads in a certain body of water to
restore and maintain human uses or aquatic life. Plan implementation is usually voluntary. The following TMDL has
been completed in the Yadkin River Headwaters and should be adopted by all residents and local governments within
the watershed.

TaBLe 1-4. FiNnaLizED TMDLs IN THE YADKIN RIVER HEADWATERS
W ATERBODY PoLLUTANT LiNk FiNnaL TMDL DaTe
Salem Creek Fecal Coliform Final TMDL Sept. 25, 2006

High Rock Lake TMDL

Although it is not located within this hydrologic unit, the Yadkin River Headwaters is the largest watershed draining to
High Rock Lake. High Rock Lake is impaired due to violations of the turbidity and chlorophyll a standards. Therefore,
DWQ has initiated a TMDL development process for the lake. As discussed above, turbidity and sedimentation are a
significant water quality issue in the Yadkin River Headwaters. The sediment generated in the Yadkin River Headwaters
contributes directly to the water quality impairment observed in High Rock Lake. In addition to sediment, runoff from
the Yadkin River Headwaters delivers substantial nutrients to High Rock Lake that lead to chlorophyll a violations.
Residents and government agencies in the Yadkin River Headwaters should be active in the TMDL development process
for the lake and continue implementing nonpoint source pollution reduction strategies.

LocAL INITIATIVES

Cooperative Conservation Partner Initiative

The Cooperative Conservation Partnership Initiative (CCPJ) is a voluntary program established to foster conservation
partnerships that focus technical and financial resources on conservation priorities in watersheds of special
significance. See the Rapid Watershed Assessment completed in the Yadkin River Headwaters.



http://www.ctnc.org/
http://www.ctnc.org/
http://h2o.enr.state.nc.us/tmdl/
http://h2o.enr.state.nc.us/tmdl/documents/YadkinTMDLReport_Approved.pdf
http://www.nrcs.usda.gov/programs/ccpi/
http://h2o.enr.state.nc.us/basinwide/Neuse/2008/documents/CCPI_03040101.pdf

Section 319-Grant Program

The Section 319 Grant Program was established to provide funding for efforts to reduce nonpoint source (NPS)
pollution, including that which occurs through stormwater runoff. The U.S. Environmental Protection Agency provides
funds to state and tribal agencies, which are then allocated via a competitive grant process to organizations to
address current or potential NPS concerns. Each fiscal year North Carolina is awarded nearly 5 million dollars to
address nonpoint source pollution through its 319 Grant Program. Thirty percent of the funding supports ongoing state
nonpoint source programs. The remaining 70 percent is made available through a competitive grants process.

319 grant funds have been used in combination with other funding sources in the Yadkin River Headwaters to

implement successful restoration projects. One example is the Agriculture Sediment Initiative for Yadkin-Pee Dee
and Cape Fear Basins. Table 1-5, includes a list of all the 319 projects implemented in the Yadkin River Headwaters.

TaABLE 1-5. 319 PRroJECTS IN THE YADKIN RIVER HEADWATERS

FEEAL | (LG NAME DEescrIPTION | AGENCY FunDING
YEAR NUMBER
2000 EW05032 Ag Sec!1ment Initiative Rockingham, Clay, & Surry DSWC $157,810
Counties
2000 EW01070 /C\g SeQ1ment Initiative Rockingham, Clay, & Surry DSWC $125,984
ounties
. . . Wetlands &
2001 EW02027 $es.to.ratlon of Mountain Wetlands and the Upper Yadkin Hydrologic NCSU $20,000
raining Center e e
Modification
2001 EW03047 g\i,s?ssdment Initiative Yadkin PeeDee, Cape Fear River DSWC $367,900
. . NC
2002 EW03006 Demo at Dupont & Rendezvous Mountain Educational Forestry, DENR, $86,000
State Forest Education DFR

North Carolina Agriculture Cost Share Program

Nonpoint source pollution is a significant source of stream degradation in the Yadkin River Headwaters. The approach
taken in North Carolina for addressing agriculture’s contribution to the nonpoint source water pollution problem is

to primarily encourage voluntary participation by the agricultural community. This approach is supported by financial
incentives, technical and educational assistance, research, and regulatory programs.

Financial incentives are provided through North Carolina’s Agriculture Cost Share Program. The Division of Soil
and Water Conservation within the DENR administers this program. It has been applauded by the U.S. Environmental
Protection Agency and has received wide support from the general public as well as the state’s agricultural community.
Table 1-6 shows the number of projects implemented and in the Yadkin River Headwaters and the dollar amount
invested. Table 1-7 shows the water quality benefits realized from that investment.

TaABLE 1-6. ACSP ProJECT EXPENDITURES IN THE YADKIN RIVER HEADWATERS

ErosioN REDUCTION/NUTRIENT| STREAM PROTECTION FROM PRroPER ANIMAL WASTE
Loss RepucTioN IN FIELDS ANIMALS MANAGEMENT
12-piGIT TotAL ToTtaL
CosT CosT ToTAL IMPLEMENTED CosTt

HYDROLOGIC UNIT IMPLEMENTED IMPLEMENTED

030401010100 34.2 ac. $8,465 381 units $31,295 5 units $52,950
030401010101 1 unit $3,725
030401010200 5 units $14,618 3 units $10,904
030401010300 8 units $73,524
030401010400 2 units $28,454
030401010500 2 units $8,992
030401010600 0.10 ac. $50 10 units $19,243 13 units $109,778
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ERrRosION REDUCTION/NUTRIENT| STREAM PROTECTION FROM PROPER ANIMAL WASTE
Loss REpucTION IN FIELDS ANIMALS MANAGEMENT

12-piGIT ToTAL ToTAL
HYDROLOGIC UNIT IMPLEMENTED Ciem IMPLEMENTED e et (A g
030401010700 29.5 ac. $6,638 455 units $45,130 8 units $54,310
030401010800 133.55 ac. $99,396 20 units $45,846 3 units $35,826
030401010900 111.31 ac. $14,241 72.3 units $189,196 3 units $48,965
030401011000 36.15 ac. $4,182 30.2 units $63,752 1 unit $19,344
030401011100 100.18 ac. $17,626 192.82 units $496,030 6 units $62,008
030401011200 135.29 ac. $21,040 2 units $6,738 2 units $4,475
030401011300 83.78 ac. $11,741 17 units $43,395 4 units $35,736
030401011400 16 ac. $3,600 6 units $19,217 2 units $4,209
030401011500 146.88 ac. $42,819 4 units $13,155
030401011600 4.83 ac. $1,087
030401011700 163.7 ac. $36,743 12.07 units $23,630 4 units $12,102
030401011800 155.25 ac. $17,948
030401011900 9 ac. $1,577 1 unit $2,658
030401012000 132.52 ac. $16,324 4 units $55,959
TOTAL $303,477 $1,013,903 $621,261
TaBLE 1-7. NC ASCP WAaATER QuALITY BENEFITS

WATER QUALITY BENEFITS

12-piGIT SoiL SAVED PHoOSPHORUS WasTe-N WasTE-P MANAGED
HYDROLOGIC UNIT (ToNns) LG S (055) SAVED (LBS) | MANAGED (LBS) (LBS)
030401010100 465 2,736 1,368 74,763 83,830
030401010101 5,405 8,681
030401010200 14 67,723 94,907
030401010300 106,606 173,710
030401010400 93,717 75,933
030401010500 34,056 54,692
030401010600 8 335,740 359,092
030401010700 1,817 1,475 4,959 234,923 269,616
030401010800 3,122 54,795 1,964 14,128 5,191
030401010900 2,576 10,371 691 2,080 1,120
030401011000 827 3,572 132 69,648
030401011100 3,623 10,422 995 33,419 34,215
030401011200 3,589 3,804 2,092
030401011300 757 1,173 180 19,008 5,244
030401011400 445 3,300 198
030401011500 3,975 4,008 489
030401011600 12 242 15
030401011700 3,248 5,975 2,234 3,290 647
030401011800 759 28,789 149
030401011900 138 450 600
030401012000 1,245 135,835 245 17,065 20,768
TOTAL 26,619 266,946 16,312 1,111,571 1,187,646
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Clean Water Management Trust Fund

Created in 1996, the Clean Water Management Trust Fund
(CWMTF) makes grants to local governments, state agencies and
conservation non-profits to help finance projects that specifically
address water pollution problems. The fund has made significant
investment in the Yadkin River Headwaters. Figure 1-9 shows

the distribution of projects to date in the watershed and Table
1-8, includes a list of projects and their cost. These projects
include land acquisitions, capital improvements to wastewater and
stormwater infrastructure, and stream restorations.

Figure 1-9 demonstrates how the CWMTF has partnered with
conservation groups and clustered projects into specific watersheds
in order to leverage additional funds and increase the benefits to
water quality and conservation. Two examples are the Mitchell and

Ararat River projects.

Ficure 1-9. CWMTF PRroJecTs

Other Projects

TaBLE 1-8. CWMTF ProJects IN THE YADkIN RIvER HEADWATERS (9/1/2001-8/31/2006)*

PrRoJECT AMOUNT
APPLICATION NAME PRrRoPOSED PROJECT DESCRIPTION
NUMBER FuNDED
Blue Ridge Rural Land Trust Provide funds to cover transactional costs of acquiring a
2001A-002 - Jenkins Tract Land Cons donated permanent conservation easement on 1200 acres $103,000
Easement along Osborne Creek.
Eliminate existing package WWTP discharging to Mulberry
North Wilkesboro- Elim Ck & install gravity sewer from area now served by package
2001A-510 Discharge & Reroute Waste/ plant to the Mulberry Ck Pump Station and then to Town’s $200,000
Mulberry Ck 2.0 MGD WWTP which discharges into the Yadkin River. 100
ft CE.
Surry Soil & Water Conduct monitoring to measure the benefits of previously
i Conservation District - funded stream restoration and BMP projects in Mitchell River
2001A-806 Restoration Monitoring & watershed. Continues five years of previous TSS monitoring 5434,000
Watershed Study and stream restoration parameters (physical and biological).
Blue Ridee Rural Land Trust Provide funds to cover transactional and stewardship costs
2001B-003 - Ac uisi%ion/ Reddies River on one donated conservation easement to protect 75 acres $18,000
q along the North Fork of Reddies River.
Piedmont Land Conservancy- Acquire through fee simple purchase 83 acres on the Upper
2001B-044 Acquisition/ Upper and and South Fork Mitchell Rivers. Includes education and $216,000
South Fork Mitchell Rivers outreach.
Acquire 65 acres through fee simple purchase along Big Elkin
2002A-008 Elk!n, Town of - Acq/ Big Creek. An add1t1onal_20 acres will be prptecte.d through a $259,000
Elkin Creek permanent conservation easement. Project will protect a
total of 85 acres.
NC Div Forest Resources - . .
i . Acquire 98 acres through fee simple purchase along Purlear
2002A-023 é?ge% Restoration/ Purlear Creek. CWMTF would fund purchase of 62% of the tract. 3600,000
Predmont Land Comservancy- | cotL 0 e an aditional 115 acres along the
2002A-026 Acq/ Upper Mitchell R. . - . s $1,408,000
. South Fork and Upper Mitchell Rivers. Project to protect a
Winebarger Tract
total of 416 acres.
. Acquire donated permanent conservation easements on 12.7
Yadkin River Greenway acres along the Yadkin River as part of a greenway system
2002A-031 Council - Acg/ Wilkesboro g . P g y system. $74,000
Funds are also provided to plant a woody vegetated buffer
Greenway . : .
along the river and to monitor erosion rates.
ggg?ei‘/’;ltgr}’vgiﬁ:ict ) Restore 7,000 linear feet of the South Fork Mitchell River
2002A-405 . using natural channel design and 2,000 feet of buffer. $1,137,000
Stream Restoration/ S. Fork ; -
. Monitor results for five years.
Mitchell R. Phase Il

11
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PRrRoOJECT AMOUNT
APPLICATION NAME PRroPOSED PROJECT DESCRIPTION
NUMBER FuNDED
Construct six animal waste/feed dry-stack structures in
Wilkes Soil & Water Warrior, Purlear and Little Bugaboo Creek watersheds.
2002A-407 Conservation District- Project is part of a larger stream restoration and livestock $150,000
Warrior Creek Ag. BMPs exclusion project. Includes donated conservation easements
on 48 acres.
Upgrade Elkin’s WWTP to serve as a regional plant for Elkin,
Elkin, Town of - Chatham Ronda and East Wilkes High School. Eliminate approximate
2002A-503 WWTP Upgrade & 200 failing septic tanks in Ronda. Includes a donated $1,000,000
Consolidation easement on 20 riparian acres (potentially 47 acres) along
the Yadkin River.
Fund design and permitting of improvements to Tumbling
2002A-707 Mount Airy - Stormwater/ Rock Reservoir to treat stormwater drainage in Lovills Creek, $81.000
Lovills Creek a tributary of the Ararat River. The City will donate 21 acres ’
adjacent to the reservoir as a greenway.
. Acquire permanent conservation easements on 122 riparian
Blue Ridge Rural Land - . - .
2002B-001 Trust - Acq./Brushy Mts., ?czrgs along Mglrlat\)/lan and BI%W;morthks. Ap addltlohnal $276,000
Moravian Cr , §acres will be protected throug oqatlon or other
funding sources. A total of 1,420 acres will be protected.
NC Div Parks & Recreation - Restore 4,225 feet of Big Sandy Creek and tributaries in
2002B-405 Restoration/Stone Mt. State Stone Mountain State Park. Match includes land acquisition $290,000
Park, Big Sandy Cr. in the watershed.
Restore 900 linear ft and plant buffers along 1200 ft of Toms
i Pilot View RC&D, Inc. - Creek, a tributary of Ararat River. Accept donation of an
2002B-406 Restoration/Tom’s Cr. additional 300 feet of buffer along the stream (98 ac) and 3192,000
purchase 116 acre tract with federal funds.
- . Restore a total of 5,700 linear feet of stream in Surry County
Pilot View RC&D, Inc. ¢ .
2002B-407 - Restoration/Yadkin on Toms, Pauls and Ramey Creeks. Match provided by EQIP $314,000
- funds and donated permanent conservation easements.
Farmland Project . ;
Monitor water quality results.
Fund a 5-year planning and water quality monitoring
Pilot View RC&D, Inc. - program for bedload and suspended sediment in the Upper
2002B-804 Planning/Upper Yadkin Yadkin & Dan River basins, using the Mitchell River as a $295,000
Sediment reference site. Use to validate stream restoration methods
used in the Yadkin Basin.
NC Div Forest Resources - Minigrant to pay for preacquisition costs for approxmatel
2002M-003 | Benton Tract Mini-Grant/ g pay Tor preacq PP y $25,000
100 acres that border Purlear Creek.
Purlear Ck
NC Wildlife Resources . .
2003A-035 Commission- Acq./ Mingo Acquire 5,621 acres through fee simple purchase along $13,500,000
. Layton and Buffalo Creeks and Green Rock Branch.
Tribal Tract, Joes Creek
Blue Ridge Rural Land
2003D-004 Trust - Donated Minigrant, Minigrant to pay for transactional costs for a donated $25.000
Johnston Tract/ Cales and easement on 96 acres along the Cales and Bussels Creeks. ’
Bussels Creeks
2004A-002 Caldwell County - Acq./ Protgct a total of 400'acres 'along Do.nahye Creek through $685,000
Donahue Creek fee simple purchase, including 168 riparian acres.
NC Wildlife Resources Protect through fee simple purchase 965 acres along Buffalo
2004A-020 Commission - Acq./ Long and Rockhouse Creeks and Lowder Mill Branch. Property will $2,776,000
Ridge Tract, Buffalo Creek be managed as part of the Game Lands Program.
Design, permit & construct natural channel stream
NC Div Forest Resources - restoration project along 4,000 linear feet of Purlear Creek.
2004A-411 Rest./ Purlear Creek, Phase Of the restored stream, 3,000 linear feet are located within $508,000

Redezvous Mountain Educational State Forest. Monitor

water quality.
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ProJECT AMOUNT
APPLICATION NAME ProPoseD PROJECT DESCRIPTION
NUMBER FuNDED
Surry Soil & Water Design, permit & construct natural channel stream
Conservation District restoration project along 10,353 linear feet of Snow Creek.
2004A-413 - Rest./ Snow Creek Monitor results. Includes funds to install livestock exclusion 3850,000
Watershed systems.
Protect through fee simple purchase 75 riparian acres on the
Piedmont Land Conservancy- headwaters of Mill Creek, an Outstanding Resources Water
2004B-049 Acq/ Ellis Tract, Mill Creek and wild trout stream with significant endangered aquatic $270,000
’ species habitat. Tract is adjacent to Mitchell River Game
Lands.
Wilkes County School Decommission existing sand filtration system at elementary
2004B-517 Board - WW/ C.C. Wright school and connect to a new sewer line by installing 1,100 $45.000
Elementary School, Cub LF of collection lines and 7 manholes. Will eliminate ’
Creek discharge to Cub Creek.
Design, permit & construct natural channel stream
Pilot View RC&D, Inc. - restoration project along 3,808 linear feet of stream in
2004B-706 Storm & Rest/ Upper Silas Upper Silas Creek watershed. Construct 3 stormwater BMPs $1,603,000
Creek (2 wet ponds and 1 extended wetland detention pond) in the
watershed. Monitor results.
Investigate the feasibility of “daylighting” a section of
Pilot View RC&D, Inc. Bath Creek in downtown Winston-Salem. Explore options
2004B-809 - Plan/ Bath Creek that would open the stream segment to the surface and $59,000
Restoration reestablish vegetation, habitat and a natural channel
configuration.
Pilot View RC&D, Inc. - E;aluate and prepare plielimir;ary desi.gns for j r;aturgl
2004B-811 Plan/ Monarcas Creek channel restoration project o approx1mgtely. R OQ linear $134,000
Restoration feet of Monar;as Creek. Wake Fore’st University will conduct
an archaeological survey of the project area.
Blue Ridge Rural Land Trust Protgct through easements 209 acres along South Prong
i ; d Church Lewis Forl'(. CWMTF funds to purgha§e a permanent
2005A-001 Aca/ Mmtgn an conservation easement on 34.3 riparian acres and landowner $157,000
Tracts, Lewis Fork and . .
; to donate a permanent agricultural and timber management
Reddies Creeks
easement on 175 acres of upland.
Design, permit and construct a natural channel stream
Pilot View RC&D, Inc. - restoration project on 4,830 LF of the Ararat River, including
2005A-402 Rest/ Shoals Restoration 3,600 LF of restoration and 1,230 LF of enhancement. $488,000
Project, Ararat River Project includes purchase of 77 acres with the potential for
a greenway.
Protect through fee simple purchase 201 acres, including
Conservation Trust for North 138 riparian acres, along Roaring Fork. The property is
2005B-007 Carolina - Acq/ Cumberland adjacent to the Blue Ridge Parkway and will transferred to $512,000
Knob Tract, Roaring Fork the National Park Service. CWMTF funds to purchase the
riparian portion.
Egnmlg_:?n R_eAS(C:)(L]J;CES Protect through fee simple purchase 245 acres of the
2005B-030 Bernhardt tract along Walnut Branch. Tract is adjacent to $364,000
Bernhardt Tract, Walnut .
and will become part of the Buffalo Cove Game Land.
Branch
Protect through fee simple purchase and a permanent
Piedmont Land Conservancy conservation easement 262 acres along headwater
2005B-040 - Acq/ Harris Tract, Mill tributaries to Mill Creek. Includes 233 riparian acres. Mill $199,000
Creek Creek is an Outstanding Resource Waters with rare aquatic
species.
Design, permit & construct natural channel stream
Pilot View RC&D. Inc - restoration & stabilization project on 3,600 LF of Mill
2005B-406 ’ Ck. Restore over 6.5 ac of wetlands, renovate 3.2 ac of a $292,000

Rest/ Mill Creek Restoration

shallow lake for stormwater benefits, & restore 2.3 ac of
riparian buffer.
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PRrRoOJECT AMOUNT
APPLICATION NAME PRroPOSED PROJECT DESCRIPTION
NUMBER FuNDED
. Design, permit & construct a natural channel stream
Resource Institute, Inc. - restoration & enhancement project on 15,000 LF of the
2005B-407 Rest/ Mount Airy, Ararat ) proj ’ $1,847,000
: . Ararat River. Easements to become part of a greenway
River Restoration . .
system & will provide a canoe launch area.
Surry Soil & Water Design, permit and construct a natural channel stream
2005B-412 Conservation District - Rest/ restoration project on 16,900 linear feet of Cody and Ramey $976.,000
Fisher River Restoration Creeks and the Fisher River. Project compliments other ’
Project restoration projects in the area.
Protect through at least three donated conservation
Surry SWC District- Acq./ easements 270 acres along the South Mitchell River and
2006A-042 Surry County Greenway, tributaries. CWMTF funds to be used to cover transactional $81,000
Yadkin Tributaries costs and to support the District in acquiring and processing
easements.
Resource Institute, Design, permit and construct natural channel design stream
2006A-409 Inc.- Rest/ Ararat River restoration project on 11,500 linear feet of the Ararat River, $910,000
Restoration Sites Toms Creek and Lovils Creek, a 303(d)-listed stream.
. . Fund a one-time relocation of utilities along stream reaches
Winston-Salem, City of- . . . . :
Rest/ Reynolds, Silas with the highest potential for sewer line failure due to
2006A-417 ! ’ streambank erosion. Applicant will revamp its methodology $192,000
Monarcas & Muddy Creek P . .
- for bank stabilization to more environmentally friendly
Restoration
procedures.
Elkin, Town of- WW/ Upgrade Elkin WWTP (1.8 to 2.5 MGD) as a regional facility
) Regionalization with for Elkin, Jonesville, Ronda and Wilkes High School.
2006A-509 Jonesville, Ronda, Yadkin Eliminate Jonesville and High School discharges. Connect 52,000,000
River unsewered community of Ronda.
Fund GIS mapping of the Towns’ stormwater and sewer
Elkin and Jonesville, Towns systems by locating lines, manholes and catch basins.
2006A-807 of- Plan/WW/Storm/ GIS The Towns will use this information to develop programs $70,000
Mapping, Elkin Creek to eliminate sources of pollution to both surface and
groundwaters.
Mount Airy, City of - Plan/ I.:ur:dds.tormwater phapmng for thf ﬁ\rarat River watershed,
Storm/ Stormwater including a map and inventory of the stormwater
2006A-812 s conveyance system, study of bacterial loading to determine $95,000
Management Initiative, . A . .
. needed measures, identification of BMP sites, and design of
Ararat River . :
two demonstration projects.
Efgtg\\:g;tmzi??_ogltaﬁc/)unc1l Develop a riparian corridor plan for the 34-mile section of
2006A-814 Acq/ Yadkin River Corridor the Yadkin River through Surry County, including mapping $50,000
. and parcel assessments.
Planning
*This list does not include: - regional or statewide projects that were in multiple river basins, or projects that were funded and subsequently
withdrawn.
REFERENCES

Center for Watershed Protection. 2003. Impacts of Impervious Cover on Aquatic Systems.

U.S. Environmental Protection Agency (USEPA) 1999. Protocol for Developing Sediment
TMDLs. First Edition. EPA 841-B-99-044. U.S. EPA, Office of Water, Washington D.C.

Waters, T.F. 1995. Sediment in streams—Sources, biological effects, and control. American Fisheries Society Monograph
7. American Fisheries Society, Bethesda, MD.
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Appendix A

Use Support Ratings for All Monitored

Waterbodies In

Yadkin River Headwaters Subbasin

Integrated Reporting Categories for individual Assessment Unit/Use Support

c IR Category/Parameter Assessments. A single AU can have multiple assessments
ategory q . ) o
epending on data available and classified uses.
1 Supporting the assessed use no criteria exceeded (NCE) for a parameter of interest
(PQI) in a Use Support Category (USC).
1t Supporting the assessed use no criteria exceeded (NCE) for a parameter of interest
(PQI) in a Use Support Category and there is an approved TMDL for the POL.
2 Supporting or not Impaired for all monitored uses
3a Instream/monitoring data are inconclusive (DI)
3c No Data available for assessment
3t No Data available for assessment —AU is in a watershed with an approved TMDL
42 Impaired for the assessed USC/POI; There is a standards violation (SV) and an
approved TMDL for the POI.
4b Impaired for the assessed USC/POI; Other program expected to address POI
4c Impaired for the assessed USC/POI loss of use (LOU) and POI is a non pollutant
Acr Impaired for LOU Recreation use and there is no data for TMDL (swimming
advisories posted)
Act Impaired for the assessed USC/POI and the AU is in a watershed that is part of
TMDL study area for the POI.
4s Impaired Biological integrity with an identified Aquatic Life Standards Violation
listed in Category 5
5 Impaired for the assessed USC/POI in need of TMDL for POI
5s Impaired Biological integrity and stressor study does not indicate aquatic life

standard violations.




Yadkin-Peedee River Basin

Yadkin River Headwaters

8-Digit Subbasin 03040101

Assessment Unit Number Name Use Use
Description Potential Stressors Support Support Regson for f];arameter of Collection  Listing R
Classification DWO Subbasin____Miles/Acres Potential Sources Category Rating Rating terest Year Year Category
12-72-(1) Ararat River Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From N.C.-Va. State Line to the mouth of Johnson Creek FishCom
WS-IV:Tr 03-07-03 25 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
’ ' Benthos
12-72-(18) Ararat River Aquatic Life ~ Impaired  Standard Violation Turbidity 2006 2004 5
From a point 0.1 mile upstream of Surry County SR 2080 to Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity =~ 2001 1
Yadkin River Benthos
WS-IvV 03-07-03 2.0 FW Miles Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
12-72-(4.5)a Ararat River Turbidity Aquatic Life  Supporting No Criteria Exceeded Water Quality Standards 2006 1
Impervi £ Lo
From Town of Mount Airy proposed water supply intake to pervious Surface Aquatic Life
Stoney Creek 12-72-12 Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
C 03-07-03 14.2 FW Miles
12-72-(4.5)b Ararat River Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
From Stoney Creek 12-72-12 to a point 0.1 mile upstream of . Benthos
Surry County SR 2080 Turbidity Aquatic Life  Impaired  Standard Violation Turbidity 2006 2008 5
. Coastal St ter Outfall
C 03-07-03 13.7 FW Miles 088 a' ormwater Dutialls Recreation Not Rated  Potential Standards Fecal Coliform (recreation) 2006 3a
Impervious Surface Violation
12-25 Beaver Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to Yadkin River FishCom
C:Tr 03-07-01 9.9 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity =~ 2002 1
’ ’ Benthos
12-48-(0.7) Big Bugaboo Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
From a point 0.3 mile upstream of Wilkes County SR 1931 to FishCom
Yadkin River
WS-V 03-07-01 5.2 FW Miles
12-29-1 Big Warrior Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2002 1
From source to Warrior Creek Benthos
C 03-07-01 6.5 FW Miles
12-19 Buffalo Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
From source to Yadkin River FishCom
Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1

C;Tr 03-07-01 14.9 FW Miles

Benthos
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Yadkin-Peedee River Basin

Yadkin River Headwaters

8-Digit Subbasin 03040101

Assessment Unit Number Name Use Use
Description Potential Stressors Support Support Regson for Parameter of Collection  Listing R
Classification DWO Subbasin____Miles/Acres Potential Sources Category Rating Rating Interest Year Year Category
12-102-13-(2) Cedar Creek Habitat Degradation Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity 2004 2008 5
From Davie County SR 1410 to Dutchman Creek . d Exceeded FishCom
mpoundment
C 03-07-05 7.0 FW Miles P A
Industrial Site
12-62-8 Christian Creek (North Fork Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
Mitchell River) FishCom
From source to Mitchell River
B;Tr,ORW 03-07-02 5.5 FW Miles
12-63-14 Cody Creek Turbidity Aquatic Life  Impaired  Standard Violation Turbidity 2006 2008 5
. . Impervious Surface
From source to Fisher River pervious Su Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
C 03-07-02 7.0 FW Miles FishCom
Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
12-41 Cub Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2001 1
From source to Yadkin River FishCom
C 03-07-01 10.8 FW Miles
12-77-3 Danbury Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2001 1
I i f
From source to Little Yadkin River mpervious Surface Benthos
WS-1v 03-07-02 4.3 FW Miles
12-102-(2)a Dutchman Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
. . G 1 Agriculture/Past i
From Davie County SR 1002 to Elisha Creek enera' gricufturertasture FishCom
C 03-07-05 255 FW Miles Impervious Surface Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
' Benthos
12-102-(2)b Dutchman Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
1 Agriculture/Past ic Li
From Elisha Creek to a point 0.9 mile upstream of mouth Genera. griculture/Pasture Aquatic Life
C 03-07-05 75 FW Miles Impervious Surface Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
’ Natural Conditions Benthos
Turbidity Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
General Agriculture/Pasture
Impervious Surface
12-24-(1) Elk Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to Dugger Creek FishCom
B;Tr,ORW 03-07-01 13.5 FW Miles

"Draft Stressors, Sources and Watershed Information" Friday, September 12, 2008
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Yadkin-Peedee River Basin

Yadkin River Headwaters

8-Digit Subbasin 03040101

Assessment Unit Number Name Use Use
Description Potential Stressors Support Support Regson for f];arameter of Collection  Listing R
Classification DWO Subbasin____Miles/Acres Potential Sources Category Rating Rating terest Year Year Category
12-24-(10) Elk Creek Fecal Coliform Bacteria Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From Dugger Creek to Yadkin River General Agriculture/Pasture Aquatic Life
B:ORW 03-07-01 91 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
’ ' Benthos
Recreation Impaired  Standard Violation Fecal Coliform (recreation) 2006 2004 5
12-54-(0.5) Elkin Creek (River) Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
From source to Long Branch FishCom
WS-ILHQW 03-07-02 16.3 FW Miles
12-54-(4.5) Elkin Creek (River) Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
. Lo G 1 Agriculture/Past
From Elkin Water Supply Intake to Yadkin River enera' ghicuture/tasture Benthos
c 03-07-02 L8 FW Miles Impervious Surface
12-63-5-(3) Endicott Creek (Branch) Habitat Degradation Aquatic Life ~ Impaired  Biological Criteria Ecological/biological Integrity ~ 1991 1998 5
From dam at Raven Knob Lake to Fisher River General Agriculture/Pasture Exceeded Benthos
WS-II;Tr, HQW 03-07-02 0.5 FW Miles
12-72-6 Faulkner Creek Habitat Degradation Aquatic Life  Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to Ararat River Impervious Surface Benthos
C 03-07-03 6.1 FW Miles
12-35 Fish Dam Creek (Fishtrap Creek) Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2002 1
From source to Yadkin River General Agriculture/Pasture Benthos
Impervious Surface
WS-V 03-07-01 4.2 FW Miles pervions st
12-63-(7) Fisher River Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From Burris Creek to a point 1.0 mile upstream of the Town of FishCom
Dobson water supply intake
WS-ILHQW 03-07-02 6.3 FW Miles
12-63-(9) Fisher River Turbidity Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
1 Agriculture/Past ic Li
From Town of Dobson water supply intake to Yadkin River Genera. griculture/Pasture Aquatic Life
C 03-07-02 212 FW Miles Impervious Surface Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
’ Land Clearing Benthos
Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
12-72-13 Flat Shoal Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to Ararat River Impervious Surface Benthos
c 03-07-03 82 FW Mil Natural Conditions
-07- . iles
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Yadkin-Peedee River Basin

Assessment Unit Number

Yadkin River Headwaters

8-Digit Subbasin 03040101

Name . Use Use
Description Potential Stressors Support Support Reason for Parameter of Collection  Listing R
Classification DWO Subbasin____Miles/Acres Potential Sources Category Rating Rating Interest Year Year Category
12-83-(1.5) Forbush Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
. . . G 1 Agriculture/Past
From a point 0.4 mile upstream of Yadkin County SR 1600 to eneral Agriculture/Tasture Benthos
Yadkin River
WS-1v 03-07-02 4.9 FW Miles
12-94-12-6-1 Frazier Creek (Winston Lake) Aquatic Life ~ Not Rated Data Inconclusive Water Quality Standards 2006 3a
From source to Brushy Fork Aquatic Life
C 03-07-04 4.6 FW Miles
12-72-14-5a Heatherly Creek Aquatic Life ~ Not Rated Data Inconclusive Ecological/biological Integrity ~ 2004 3a
From source to NC 268 Benthos
C 03-07-03 2.0 FW Miles
12-72-14-5b Heatherly Creek Aquatic Life ~ Impaired  Biological Criteria Ecological/biological Integrity 1994 1998 5
From NC 268 to Toms Creek Exceeded Benthos
C 03-07-03 1.4 FW Miles
12-94-12-2-(0.3) Kerners Mill Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2001 1
From source to a point 0.1 mile downstream of [-40 Benthos
WS-1I 03-07-04 4.6 FW Miles
12-23 Kings Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
From source to Yadkin River FishCom
C:Tr 03-07-01 82 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
’ ’ Benthos
12-24-8 Laurel Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to Elk Creek Benthos
C;Tr,ORW 03-07-01 3.4 FW Miles
12-26-3 Left Prong StOl’ly Fork Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2002 1
From source to Stony Fork Benthos
C;Tr 03-07-01 7.3 FW Miles
12-63-13 Little Beaver Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2001 1
From source to Fisher River Benthos
C 03-07-02 4.4 FW Miles
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Yadkin-Peedee River Basin

Yadkin River Headwaters

8-Digit Subbasin 03040101

Assessment Unit Number Name Use Use
Description Potential Stressors Support Support Reason for Parameter of Collection  Listing R
ificati i ; Potential Sources Category Rating Rating Interest Year Year Category
Classification DWQ Subbasin Miles/Acres
12-63-10-(2) Little Fisher River Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
From Surry County SR 1615 to Fisher River General Agriculture/Pasture FishCom
Ie 03-07-02 8.9 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
Benthos
12-31-1-5 Little Fork Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2001 1
From source to North Prong Lewis Fork Benthos
C 03-07-01 4.5 FW Miles
12-29-2-(2) Little Warrior Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2002 1
From a point 0.3 mile upstream of mouth to Warrior Creek Benthos
WS-V 03-07-01 0.3 FW Miles
12-77 Little Yadkin River Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
. . Constructi i
From source to Yadkin River ons rL'lc ron FishCom
WS-IV 03-07-02 12.5 FW Miles Impervious Surface Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
’ Road Construction Benthos
12-83-2-(0.7) Logan Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
. . St ter Runoff
From a point 0.4 mile upstream of mouth of Loney Creek to ormwater uno Benthos
Forbush Creek
WS-1v 03-07-02 2.6 FW Miles
12-42-9 Long Creek Habitat Degradation Aquatic Life ~ Impaired  Biological Criteria Ecological/biological Integrity ~ 1990 1998 5
From source to Mulberry Creek Impervious Surface Exceeded Benthos
C 03-07-01 3.1 FW Miles
12-72-8-(1) Lovills Creek (Lovell Creek) Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
. . . I ious Surfz
From N.C.-Va. State Line to a point 0.5 mile upstream of Town fmpervious Sufface Benthos
of Mount Airy Water Supply Dam MS4 NPDES
WS-1v 03-07-03 2.5 FW Miles
12-72-8-(3) Lovills Creek (Lovell Creek) Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
Impervi f i
From Town of Mount Airy Water Supply Dam to Ararat River pervious Surface FishCom
C 03-07-03 42 FW Miles Stormwater Runoff Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity 2006 1998 5
’ Exceeded Benthos
12-40-2 Middle Fork Reddies River Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2001 1

From source to Reddies River

WS-ILTr, HQW 03-07-01 7.9 FW Miles

Benthos

"Draft Stressors, Sources and Watershed Information"

Friday, September 12, 2008

Page 5 of 40



Yadkin-Peedee River Basin

Yadkin River Headwaters

8-Digit Subbasin 03040101

Assessment Unit Number Name Use Use
Description Potential Stressors Support Support Reason for Parameter of Collection  Listing R
. Cat i Rati Interest Cat
Classification DWO Subbasin____Miles/Acres Potential Sources ateeory Rating atmg Year Year ategory
12-46-2-(6) Middle Prong Roaring River Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From Wilkes County SR 1736 to Roaring River FishCom
C 03-07-01 3.1 FW Miles
12-62-(1) Mitchell River Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to mouth of Christian Creek (North Fork Mitchell Benthos
River)
B;Tr,ORW 03-07-02 8.5 FW Miles
12-62-(12.5) Mitchell River Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From South Fork Mitchell River to Yadkin River Aquatic Life
Ie 03-07-02 6.9 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity =~ 2006 1
’ Benthos
Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
12-39 Moravian Creek (Yellow Jacket Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
Lake) General Agriculture/Pasture Benthos
From source to Yadkin River
C 03-07-01 11.4 FW Miles
12-94-(0.5)a Muddy Creek Aquatic Life  Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2004 1
From source to Mill Creek #3 FishCom
Ie 03-07-04 103 FW Miles Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity 2006 2008 5
’ Exceeded Benthos
12-94-(0.5)b Muddy Creek Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From Mill Creek #3 to SR 2995 Aquatic Life
C 03-07-04 152 FW Miles Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity 2006 2004 5
’ Exceeded Benthos
Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
12-94-(0.5)c Muddy Creek Fecal Coliform Bacteria Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From SR 2995 to a point 0.8 mile upstream of mouth . Aquatic Life
C 03-07-04 48 FW Miles Turbidity Recreation Not Rated  Potential Standards Fecal Coliform (recreation) 2006 3a
’ Stormwater Runoff Violation
12-42 Mulberry Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to Yadkin River FishCom
Ie 03-07-01 197 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1

Benthos
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Yadkin-Peedee River Basin

Yadkin River Headwaters

8-Digit Subbasin 03040101

Assessment Unit Number Name Use Use
Description Potential Stressors Support Support Reason for Parameter of Collection  Listing R
Classification DWO Subbasin____Miles/Acres Potential Sources Category Rating Rating Interest Year Year Category
12-31-3-(2) Naked Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2002 1
. . . G 1 Agriculture/Past
From a point 0.7 mile upstream of mouth to Lewis Fork eneral Agriculture/ T asture Benthos
WS-V 03-07-01 0.9 FW Miles
12-84-1-(0.5) North Deep Creek Turbidity Aquatic Life ~ Impaired  Standard Violation Turbidity 2006 2008 5
. . . General Agriculture/Pasture
From source to a point 1.0 mile downstream of Yadkin County . grieutu ! Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
SR 1515 Impervious Surface FishCom
C 03-07-02 17.3 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
Benthos
Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
12-40-4 North Fork Reddies River Aquatic Life  Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to Reddies River FishCom
WS-ILTr, HQW 03-07-01 11.2 FW Miles
12-31-1-(1) North Prong Lewis Fork Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2002 1
From source to Wilkes County SR 1300 Benthos
C;Tr 03-07-01 7.3 FW Miles
12-31-1-(4) North Prong Lewis Fork Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
From Wilkes County SR 1300 to a point 1.0 mile upstream of FishCom
Purlear Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
C 03-07-01 47 FW Miles Benthos
12-31-1-(7.5) North Prong Lewis Fork Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2002 1
From a point 1.0 mile upstream of mouth of Purlear Creek to Benthos
Lewis Fork
WS-1v 03-07-01 3.9 FW Miles
12-31-1-8-(1) Purlear Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2001 1
From source to a point 2.0 mile upstream of mouth Benthos
C 03-07-01 2.9 FW Miles
12-40-(1) Reddies River Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From source to a point 0.4 mile downstream of Hoopers Branch Aquatic Life
WS-I;HQW 03-07-01 143 FW Miles Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
Water Supply  Supporting No Criteria Exceeded Water Quality Standards Water 2006 1

Supply
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Yadkin-Peedee River Basin

Yadkin River Headwaters

8-Digit Subbasin 03040101

Assessment Unit Number Name Use Use
Description Potential Stressors Support Support Reason for Parameter of Collection  Listing R
. Cat i Rati Interest Cat
Classification DWOQ Subbasin __ Miles/Acres Potential Sources ey Rating e Year Year Fesory
12-94-9b Reynolds Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From Sequoia WWTP to Muddy Creek Benthos
C 03-07-04 2.9 FW Miles
12-46 Roaring River Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From source to Yadkin River Aquatic Life
B 03-07-01 59 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
’ Benthos
Recreation Impaired  Standard Violation Fecal Coliform (recreation) 2006 2008 5
12-72-10 Rutledge Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to Ararat River Benthos
C 03-07-03 9.4 FW Miles
12-94-12-(4) Salem Creek (Middle Fork Muddy Fecal Coliform Bacteria Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
Creek) Failing Septic Systems Aquatic Life
From Winston-Salem Water Supply Dam (Salem Lake) to General Agriculture/Pasture Aquatic Life  Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2004 1
Muddy Creek MS4 NPDES FishCom
C 03-07-04 12.0 FW Miles WWTP NPDES Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity ~ 2006 1998 5
Habitat Degradation Exceeded Benthos
Construction Recreation Impaired  Standard Violation Fecal Coliform (recreation) 2006 1998 4a
Impervious Surface
MS4 NPDES
Nutrient Impacts
MS4 NPDES
WWTP NPDES
Turbidity
12-94-12-(1) Salem Creek (Middle Fork Muddy Nutrient Impacts Aquatic Life ~ Not Rated ~ Data Inconclusive Chlorophyll a 2006 3a
St ter Runoff
Creek, Salem Lake) ormmwater Buno Water Supply  Supporting No Criteria Exceeded Water Quality Standards Water 2006 1
From source to Winston-Salem Water Supply Dam (Salem Supply
Lake)
WS-IIL,CA 03-07-04 275.3 FW Acres
12-94-10 Silas Creek Habitat Degradation Aquatic Life  Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
tructi .
From source to Muddy Creek Cons n_lc o FishCom
. Impervious Surface
C 03-07-04 10.1 FW Miles

MS4 NPDES

"Draft Stressors, Sources and Watershed Information"

Friday, September 12, 2008

Page 8 of 40



Yadkin-Peedee River Basin

Assessment Unit Number

Yadkin River Headwaters

8-Digit Subbasin 03040101

Name . Use Use
Description Potential Stressors Support Support Regson for Parameter of Collection  Listing R
Classification DWOQ Subbasin __ Miles/Acres Potential Sources e Rating Rating fnterest Year Year Category
12-62-15 Snow Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
From source to Mitchell River General Agriculture/Pasture FishCom
Ie 03-07-02 9.6 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
Benthos
12-84-2-(1) South Deep Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to a point 0.6 mile upstream of U.S. Hwy. 601 FishCom
WS-IIT 03-07-02 18.5 FW Miles
12-84-2-(5.5) South Deep Creek Turbidity Aquatic Life ~ Impaired  Standard Violation Turbidity 2006 2008 5
From a point 0.6 mile upstream of Yadkin County SR 1710 to Genera? Agriculture/Pasture Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
Deep Creek Impervious Surface Benthos
WS-IV 03-07-02 2.8 FW Miles Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
12-62-13 South Fork Mitchell River Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to Mitchell River FishCom
C 03-07-02 17.7 FW Miles
12-94-13 South Fork Muddy Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
From source to Muddy Creek General Agriculture/Pasture FishCom
C 03-07-04 143 FW Miles Impervious Surface Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
' Benthos
12-40-3 South Fork Reddies River Aquatic Life  Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2001 1
From source to Reddies River Benthos
WS-, Tr, HQW 03-07-01 7.5 FW Miles
12-31-2-(6) South Prong Lewis Fork Aquatic Life  Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From Wilkes County SR 1155 to a point 1.1 mile upstream of FishCom
mouth Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2002 1
C 03-07-01 5.8 FW Miles Benthos
12-72-9-(1) Stewarts Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From N.C.-Va. State Line to Surry County SR 1622 FishCom
WS-IV;Tr 03-07-03 5.0 FW Miles
12-72-9-(4) Stewarts Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2002 1
Impoundment Benthos

From Surry County SR 1622 to a point 0.7 mile downstream of
mouth of Pauls Creek

WS-IV 03-07-03 3.3 FW Miles
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Yadkin-Peedee River Basin

Assessment Unit Number

Yadkin River Headwaters

8-Digit Subbasin 03040101

Name . Use Use
Description Potential Stressors Support Support Regson for Parameter of Collection  Listing R
Classification DWO Subbasin____Miles/Acres Potential Sources Category Rating Rating Interest Year Year Category
12-72-9-(8) Stewarts Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From Town of Mount Airy water supply intake to Ararat River Benthos
C 03-07-03 6.8 FW Miles
12-26-(7) Stony Fork Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From Wilkes County SR 1168 to Yadkin River FishCom
c 03-07-01 59 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
’ Benthos
12-104 Tanyard Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to Yadkin River Benthos
WS-V 03-07-04 1.5 FW Miles
12-72-14-(4) Toms Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From Town of Pilot Mountain water supply intake (Located 0.2 FishCom
mile upstream of U.S. Hwy. 52) to Ararat River
C 03-07-03 5.7 FW Miles
12-37-(2) Tucker Hole Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2002 1
From a point 0.5 mile upstream of mouth to Yadkin River Benthos
WS-1V;Tr,CA 03-07-01 0.4 FW Miles
12-40-6 Tumbling Shoals Creek Aquatic Life =~ Not Rated Data Inconclusive Ecological/biological Integrity 2004 3a
From source to Reddies River Benthos
WS-ILHQW 03-07-01 4.1 FW Miles
12-(1)ut21 UT to Yadkin River Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity =~ 2005 1
From source to Yadkin River Benthos
03-07-01 3.0 FW Miles
12-(1) YADKIN RIVER Habitat Degradation Aquatic Life ~ Impaired  Standard Violation Turbidity 2000 2004 5
. . . Road Constructi
From source to mouth in W. Kerr Scott Reservoir at Elevation oac onstuetion Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
1030 FishCom
C;Tr 03-07-01 35.0 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
Benthos
12-(38) YADKIN RIVER Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From Moravian Creek to a point 1.0 mile upstream of Roaring Aquatic Life
River Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
C 03-07-01 11.5 FW Miles Benthos
Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
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Yadkin-Peedee River Basin

Assessment Unit Number

Yadkin River Headwaters

8-Digit Subbasin 03040101

Name . Use Use
Description Potential Stressors Support Support Reason for Parameter of Collection  Listing R
Classification DWO Subbasin____Miles/Acres Potential Sources Category Rating Rating Interest Year Year Category
12-(47.5) YADKIN RIVER Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From a point 0.2 mile upstream of Big Bugaboo Creek to a Aquatic Life
point 0.9 mile upstream of mouth of Elkin Creek (River) Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
WS-IvV 03-07-01 9.7 FW Miles Water Supply  Supporting No Criteria Exceeded Water Quality Standards Water 2006 1
Supply
12-(53) YADKIN RIVER Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
I i f: R
From a point 0.3 mile upstream of the mouth to Elkin Creek mpervious Surface Aquatic Life
(River) to a point 0.3 mile upstream of Ararat River Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
C 03-07-02 247 FW Miles Benthos
Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
12-(80.7) YADKIN RIVER Turbidity Aquatic Life ~ Impaired  Standard Violation Turbidity 2006 2004 5
. . . Sty ter Runoff
From a point 0.3 mile upstream of Bashavia Creek to mouth of ormmvater Funo Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
Hauser Cr.
Water Supply  Supporting No Criteria Exceeded Water Quality Standards Water 2006 1
WS-IV 03-07-02 9.4 FW Miles Supply
12-(86.7) YADKIN RIVER Turbidity Aquatic Life  Impaired  Standard Violation Turbidity 2006 2008 5
. . . . Stormwater Runoff
From Davie County water supply intake to a point 0.5 mile W N Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
upstream of Carters Creek
P Water Supply  Supporting No Criteria Exceeded Water Quality Standards Water 2006 1
WS-V 03-07-02 10.0 FW Miles Supply
12-(97.5) YADKIN RIVER Turbidity Aquatic Life  Impaired  Standard Violation Turbidity 2006 2008 5
. . . Stormwater Runoff
From a point 0.5 mile upstream of U.S. Hwy. 64 to a point 0.3 W N Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
mile downstream of U.S. Hwy. 64 (Davidson County water Benthos
ly intak
supply intake) 030704 Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
WS-IV;CA -07- 0.5 FW Miles
Water Supply  Supporting No Criteria Exceeded Water Quality Standards Water 2006 1
Supply
12-(27.5) YADKIN RIVER (W. Kerr Scott ~ Chlorophylla Aquatic Life ~ Not Rated Data Inconclusive High Water Temperature 2006 3a
i i G 1 Agriculture/Past
Reservoir below Elevation 1030) eneral Agrieturerrastre Aquatic Life =~ Not Rated Data Inconclusive Chlorophyll a 2006 3a

From a point 3.2 mile downstream of Stony Fork to W. Kerr
Scott Dam

WS-IV,B;Tr 03-07-01 882.1 FW Acres

General Agriculture/Pasture
WWTP NPDES
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YADKIN RIVER HUC 03040101 — YADKIN RIVER HEADWATERS
Description

The Yadkin River Headwaters 8 digit HUC 03040101 contains the Yadkin River subbasins 1, 2, 3, 4 (in
part), and 5 (Figure 2). Streams and rivers on the western boundary of the HUC drain the high elevation
areas of the Blue Ridge Mountains. Watersheds to the east of the Blue Ridge are primarily located within
the Piedmont ecoregions. Streams of the Northern Inner Piedmont generally have rocky substrates,
while Southern Outer Piedmont watersheds in the southeast portion of the HUC (around Winston-Salem)
have sandier substrates. W. Kerr Scott Reservoir is the first of the Yadkin River chain of lakes, and is the
only major impoundment located in this HUC.

e
: l:ﬁ Winston-Salam 4 7

J g %3'35 F
w8 B

——

o Macrainwertebrate Station
'ﬁ( Fish Com munity Station
B E:cellent

Good

Good-Fair

B Fair

Figure 2. Sampling sites in HUC 03040101 in the Yadkin River Basin. Monitoring sites are
listed in Table 1.

Subbasin 01 includes the mountainous headwater reaches of the Yadkin River basin in Watauga,
Caldwell and Wilkes Counties. Streams occurring along the northern edge of this subbasin are primarily
located within the Southern Crystalline Ridges and Mountain ecoregion where elevations are generally
1200-4500 feet (Griffith et al. 2002), stream gradients are high, and landuse is predominantly forest. The
major mountain tributaries include Buffalo, Elk, and Stony Creeks, North and South Prong Lewis Forks,
Reddies River, Mulberry Creek, and Roaring River, most of which flow south into the Northern Inner
Piedmont ecoregion before reaching the Yadkin river. Many of the mountain streams are classified as
trout streams, and in terms of their fish communities, are considered mountain cold water, and foothills
cool water systems. The Eastern Blue Ridge Foothills ecoregion also occurs along the southern edge of
subbasin 01 and includes the Kings and Beaver Creek watersheds. W. Kerr Scott Reservoir is located in
this subbasin.

NCDENR, Division of Water Quality
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The cities of Wilkesboro and North Wilkesboro are located in subbasin 01, both of which have wastewater
treatment plants that discharge to the Yadkin River (4.9 MGD and 2.0 MGD, respectively). The other
major discharger is the Louisiana Pacific Corporation ABTCO plant that discharges 1.0 MGD to the
Yadkin River, approximately eight river-miles downstream of North Wilkesboro.

Flowing out of its mountainous escarpment in a northeast direction, the Yadkin River then flows through
the town of Elkin into subbasin 02 along the Surry and Yadkin County line, before changing direction to
the south at the intersection of Surry, Stokes, Forsyth, and Yadkin Counties. The river continues south
through this subbasin until just below I-40 in Davie County. Subbasin 02 is located primarily within the
Northern Inner Piedmont where elevations and gradients are generally higher and more mountain-like
than in other Piedmont ecoregions. The smaller, southern part of the subbasin is located within the
Southern Inner Piedmont ecoregion, where streams are characterized by slower flows and sandy
substrates. The maijor tributaries to the Yadkin River in this part of the HUC include the Mitchell, Fisher
and Little Yadkin Rivers, Forbush Creek, and Deep Creek. The mountainous section of the Mitchell River
watershed above its confluence with the South Fork Mitchell River in western Surry County is classified
as ORW.

Landuse in this subbasin is largely forest or used for pasture. The largest residential community in this
subbasin is Elkin; others smaller communities include Yadkinville, Dobson, Lewisville, and Clemmons.
The three largest NPDES facilities in this subbasin are Chatham Manufacturing Incorporated, which
discharges 4.0 MGD into the Yadkin River at Elkin, the Elkin WWTP, which discharges 1.8 MGD into the
Yadkin River, and Yadkinville WWTP, which discharges 1.0 MGD into North Deep Creek.

Subbasin 03 lies within the Northern Inner Piedmont ecoregion and originates in the mountains of
Virginia. Flowing south, the Ararat River watershed and all of its tributaries drain this entire subbasin
before emptying into the Yadkin River to the east of Elkin. The Ararat’'s main tributaries include Stewarts,
Lovills and Flat Shoals Creeks. This watershed is known to have moderate to swift flows throughout the
year, with turbidity problems following rainfall events. Outside of the cities of Mt Airy and Pilot Mountain,
landuse in this subbasin is mostly forest and pasture. The Mt Airy and Pilot Mountain wastewater
treatment plants discharge 7MGD and 1.5 MGD of effluent to the Ararat River, respectively.

The upper portion of Yadkin subbasin 04, approximately bisected north to south by NC 150, includes
most of the city of Winston-Salem, one of the largest urban areas in North Carolina. The Muddy Creek
watershed is the largest Yadkin River tributary in this subbasin, and receives runoff from almost the entire
Winston-Salem vicinity. The major tributaries to Muddy Creek in Winston-Salem include Salem, and
South Fork Muddy Creeks. Salem Creek drains a heavily urbanized portion of Winston-Salem. South of
Winston-Salem, land use in this lowest part of the HUC is still primarily forest and pasture.

Many streams in Winston-Salem are affected by urban runoff and/or by the city’s numerous permitted
dischargers, many of which are small residential (i.e. package) plants. Large dischargers in the Muddy
Creek drainage include the Winston-Salem Archie Elledge WWTP (Salem Creek, 30 MGD), and Winston-
Salem Muddy Creek WWTP (Yadkin River, 21 MGD).

Dutchmans Creek and all of its tributaries, including Cedar Creek (subbasin 05) lies mainly within the
Southern Outer Piedmont ecoregion in Davie County. The headwater reaches of Dutchmans Creek
originate in small sections of the Northern Inner Piedmont and Triassic Basins ecoregions, along the
borders of Yadkin and Iredell Counties. Outside of the town of Mocksville, this area is rural, with the
predominant land use in forest and pasture. The Mocksville Town WWTP is the largest permitted NPDES
facility in this area, and discharges 0.68 MGD to Dutchmans Creek.

NCDENR, Division of Water Quality
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Overview of Water Quality

Overall, there were 40 benthic macroinvertebrate sites sampled in the Yadkin River Headwater HUC
(Table 1). Seven of the 36 benthic macroinvertebrate sites previously sampled in the last basinwide cycle
had an improvement in bioclassification. The Yadkin River at NC18/268 was the only benthic site that
improved by two bioclassifications. Seven of the 36 benthic basinwide sites also declined by one
bioclassification.

Table 1. Waterbodies monitored in HUC 03040101 in the Yadkin River basin for basinwide
assessment, 2001 and 2006.

Map #' Waterbody County Location 2001 2006
B-1 Yadkin R Caldwell NC 268, Patterson Good-Fair Good-Fair
B-2 Yadkin R Caldwell SR 1372 Good Excellent
B-3 Yadkin R Wilkes NC 18/268 Good-Fair Excellent
B-4 Yadkin R Yadkin us 21 Good Good
B-5 Yadkin R Surry SR 1003 Good Good-Fair
B-6 Yadkin R Davidson SR 1447 Good Good
B-7 Buffalo Cr Caldwell SR 1505 Excellent Excellent
B-8 Kings Cr Caldwell SR 1552 -—- Good
B-9 Elk Cr Wilkes SR 1175 Good Excellent
B-10 Laurel Cr Watauga SR 1508 - Excellent
B-11 Stony Fk Wilkes SR 1135 Excellent (2002) Excellent
B-12 N Pr Lewis Fk Wilkes Near SR 1300 Excellent (2002) Excellent
B-13 Moravian Cr Wilkes NC 18 Good-Fair Good-Fair
B-14 Mulberry Cr Wilkes NC 268 Excellent Excellent
B-15 Roaring R Wilkes SR 1990 Good Excellent
B-16 Elkin Cr Surry NC 268 Good-Fair Good-Fair
B-17 Mitchell R Surry SR 1330 Good Good
B-18 Mitchell R Surry SR 1001 Excellent Good
B-19 Snow Cr Surry SR 1121 Good-Fair Good-Fair
B-20 Fisher R Surry US 601 Good Good-Fair
B-21 Fisher R Surry NC 268 Good Good-Fair
B-22 L Fisher R Surry SR 1480 Good-Fair Good-Fair
B-23 Ararat R Surry NC 104 Good-Fair Good
B-24 Ararat R Surry SR 2019 Good-Fair Good
B-25 Lovills Cr Surry SR 1700 Good-Fair Good-Fair
B-26 Lovills Cr Surry SR 1371 Fair Fair
B-27 Stewarts Cr Surry SR 2258 Good Good
B-28 Flat Shoal Cr Surry SR 2017 - Good-Fair
B-29 L Yadkin R Stokes SR 1102 - Good-Fair
B-30 Forbush Cr Yadkin SR 1570 Good-Fair Good-Fair
B-31 Logan Cr Yadkin SR 1571 Good Good-Fair
B-32 N Deep Yadkin SR 1510 Good-Fair Good-Fair
B-33 S Deep Cr Yadkin SR 1710 Good-Fair Good-Fair
B-34 Muddy Cr Forsyth SR 1898 Good-Fair Fair
B-35 Muddy Cr Forsyth SR 2995 Good-Fair Fair
B-36 Salem Cr Forsyth SR 2902 Fair Fair
B-37 Salem Cr Forsyth SR 2991 Fair Fair
B-38 S Fk Muddy Cr Forsyth SR 2902 Good-Fair Good-Fair
B-39 Dutchmans Cr Davie US 158 Good-Fair Good-Fair
B-40 Dutchmans Cr Davie NC 801 Fair Good-Fair
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Table 1 (continued).

Map #' Waterbody County Location 2001 2006
F-1 Yadkin R Caldwell NC 268 Good Good
F-2 Buffalo Cr Caldwell SR 1594 Excellent (1999) Good
F-3 Kings Cr Caldwell SR 1552 - Excellent
F-4 Laurel Cr Watauga SR 1508 Good (1999) Good
F-5 Beaver Cr Wilkes SR 1131 Good Good
F-6 Stony Fk Wilkes SR 1170 - Excellent
F-7 N Prong Lewis Fk Wilkes SR 1304 Excellent Excellent
F-8 S Prong Lewis Fk Wilkes SR 1154 Good Excellent
F-9 N Fk Reddies R Wilkes SR 1567 Excellent Good
F-10 Mulberry Cr Wilkes SR 1002 - Good
F-11 M Prong Roaring R Wilkes SR 1002 Excellent Excellent
F-12 Big Bugaboo Cr Wilkes SR 1924 - Good
F-13 Elkin Cr Wilkes SR 2044 Good
F-14 Mitchell R Surry SR 1330 Good (1999) Excellent
F-15 S Fk Mitchell R Surry SR 1301 - Excellent
F-16 Snow Cr Surry SR 1121 - Excellent
F-17 Fisher R Surry SR 1331 Excellent Excellent
F-18 Little Fisher R Surry SR 1480 Good Good
F-19 Cody Cr Surry US 268 Good (1996) Excellent
F-20 Ararat R Surry NC 104 - Excellent
F-21 Lovills Cr Surry SR 1371 - Good
F-22 Stewarts Cr Surry SR 1622 Excellent Excellent

F-23 Toms Cr Surry SR 2024 Excellent Excellent
F-24 Little Yadkin R Stokes SR 1236 Excellent Excellent
F-25 N Deep Cr Yadkin SR 1605 Good-Fair Good-Fair
F-26 S Deep Cr Yadkin SR 1152 Good Good

F-27 Silas Cr Forsyth SR 1137 Good-Fair (2002)° Good-Fair
F-28 S Fk Muddy Cr Forsyth SR 2902 Good-Fair Good

F-29 Dutchmans Cr Davie US 158 Good-Fair Good-Fair
F-30 Cedar Cr Davie off SR 1410 - Fair (2004)

"B = benthic macroinvertebrate monitoring sites; F = fish community monitoring sites.
?Basinwide site that was resampled as a special study.

In addition, there were 30 fish community sites sampled in the Yadkin River Headwater 8-digit HUC. Four
of the 20 fish community sites previously sampled in the last basinwide cycle improved by one
bioclassification and two declined by one bioclassification (Table 1).

The Yadkin River basin was experiencing moderate to severe drought conditions in 2001, which had the
potential to reduce the impacts from nonpoint sources and magnify the impacts from point source
discharges. This below average flow regime in the basin should be considered when looking at changes
in the 2006 monitoring cycle.

The upper part of the Yadkin River Headwaters HUC generally has Good or Excellent water quality, as
indicated by the basinwide sites (benthic and fish) sampled west of Elkin (Figure 2). Two of the benthic
sites in the uppermost part of the HUC (Yadkin River at SR 1372, and Elk Creek at SR 1175) have been
showing trends of stable or improving water quality since the 1980’s, and had ratings of Good in 2001 that
increased to Excellent in 2006. A new benthic site in the upper Elk Creek watershed (Laurel Creek at SR
1508, an established fish community site) was also rated Excellent for its benthic community and Good
for fish community. The Yadkin River at NC 268 in Patterson is an exception in this part of the
watershed, receiving two consecutive Good-Fair benthic ratings, which may be attributed to runoff from
road projects along NC 321. Buffalo Creek received its third Excellent rating for benthic
macroinvertebrates at SR 1505, but slipped from its previous fish community rating of Excellent to Good
at SR 1594 (further upstream).

The Kings Creek watershed was sampled for the first time in 2006 at SR 1552 for both benthic
macroinvertebrates and fish, and received ratings of Good and Excellent, respectively. The Stony Fork
and North Prong Lewis Fork tributaries continue to be rated Excellent for both their benthic and fish
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communities, and have shown very few discernable water quality stressors. The South Prong Lewis Fork
fish community site at SR 1154 also improved in rating from Good to Excellent.

A few miles southwest of Wilkesboro, the benthic site at NC 18 on Moravian Creek has produced three
consecutive Good-Fair ratings, and may be showing subtle signs of declining water quality in that
agricultural watershed. The benthic site in Wilkesboro (Yadkin River at NC 18/268) has fluctuated
between Good-Fair and Good since 1984, and is the only biological monitoring station in the Yadkin River
Headwater HUC that improved two whole ratings in 2006; rising to Excellent.

The biological assessments of the Mulberry Creek watershed indicate good water quality. The creek was
sampled for the first time for fish in 2006 at SR 1002 and received a rating of Good. Further downstream
at NC 268, the stream has been rated Excellent for its benthic community on three occasions, and shows
no signs of water quality stressors. The Roaring River at SR 1990 moved from Good to Excellent, and
has been showing trends of stable or improving water quality since first sampled in 1983. The Middle
Prong Roaring River fish community site rated Excellent for the second time in a row, after an initial 1996
rating of Good in this rural mountain watershed. The fish community of Big Bugaboo Creek just outside
of Rhonda at SR 1924 was sampled for the first time in 2006, and earned a rating of Good.

Bound by Elkin and Jonesville, the Yadkin River at US 21 has been sampled for benthic
macroinvertebrates on three occasions since 1996. This urban river site has maintained a rating of Good
since the 2001 assessment, and has shown slight improvement over a ten-year period. The Elkin Creek
tributary just upstream of this site has been sampled for its benthic community at NC 268 and further
upstream for fish at SR 2044. The lower site has maintained a Good-Fair rating over three basinwide
cycles and continues to show its urban influences. The new fish community site located about three
miles upstream at SR 2044 is classified as WS-II; HQW, and was rated Good in 2006.

Streams in the northernmost areas of the Yadkin River Headwater HUC and especially the northwest
corner of Surry County are typified by rural montane characteristics, and in general, exhibit good water
quality. The upper Mitchell River watershed in western Surry County, much of which is classified as ORW
(above the South Fork Mitchell confluence), has benefited from extensive restoration and conservation
efforts. There are four biological monitoring stations located throughout the Mitchell River watershed.

The upper Mitchell River site at SR 1330 retained its third consecutive Good rating for benthos in 2006,
and improved to a rating of Excellent based on the fish community. In fact, water quality (as indicated by
the fish community) has shown a steady improvement over three assessments, from Good-Fair in 1996 to
Excellent in 2006, and can be attributed to the ongoing conservation and habitat restoration efforts.
Further downstream at the SR 1003 crossing, the 2006 benthic assessment of the Mitchell River
indicated a return to a previous rating of Good (1987 and 1996) after one Excellent rating in 2001 based
on low flows and the lack of nonpoint pollution inputs. The fish community of South Fork Mitchell River
was sampled for the first time in 2006 at SR 1301, and was rated Excellent.

Snow Creek is a tributary to the lower Mitchell River that was rated Good-Fair for benthos at SR 1121 in
2001 and 2006 (a decline from a Good rating in 1996). This site however, which drains a primarily
forested and agricultural watershed, was rated Excellent for fish in 2006.

The upper Fisher River watershed drains the rural extreme northwest corner of Surry County. The 2006
fish community site located at SR 1331 retained its water quality rating of Excellent, and is showing no
discernable signs of stressors. However, the water quality ratings at two benthos sites further
downstream (US 601 and NC 268) declined from Good in 2001 to Good-Fair in 2006 based on low flow
and sedimentation (upstream residential construction), respectively. Originating in Virginia, the Little
Fisher River retained its water quality ratings of Good (as indicated by the fish community) and Good-Fair
(as indicated by benthic macroinvertebrates), but was noted as having an increased amount of interstitial
sediment than in 2001. Although not sampled since the 1996 basinwide cycle, the fish community of
Cody Creek (a tributary to the Little Fisher River) showed a slight water quality improvement, with an
increase in rating from Good to Excellent.
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The Yadkin River at SR 1003 (just before its turn to the south) has been sampled for benthic
macroinvertebrates on three occasions, fluctuating between ratings of Good-Fair and Good since 1996.
In 2006 the rating returned to Good-Fair, as the benthic community at this 1,228 square mile site is
showing trends towards increasingly tolerant organisms.

Originating in the mountains of Virginia, the Ararat River watershed located in the northeast corner of the
Yadkin River Headwaters HUC, comprises the entire Yadkin River subbasin 03, and is almost completely
contained within Surry County. At the uppermost monitoring site on the Ararat River (NC 104), nearly the
entire drainage flows from Virginia. In 2006, this site was rated Good based on the benthic community
(an improvement from the two previous Good-Fair ratings) and Excellent based on the first fish
community assessment. Further downstream at SR 2019, the benthic community has shown consistent
improvements in water quality since the 1996 assessment (rated Fair). Since then, the site has earned a
Good-Fair rating in 2001, then improved to a rating of Good for benthos in 2006, which was likely due to
the loss of the textile industry in Mt Airy. All biological monitoring efforts indicate that water quality is
improving in this watershed.

Stewarts Creek is a main tributary that drains the western side of the watershed. The fish community site
in the upper part of this catchment (SR 1622) was rated Excellent for the third time in 2006, and the
benthos site draining western Mt Airy (located just above the Ararat River confluence at SR 2258) earned
a second rating of Good. The aquatic biotas at these sites are very stable and there appears to be no
discernable water quality stressors in this watershed. There are three monitoring sites on Lovills Creek,
which runs through the center of Mt Airy. The benthos site just below the Virginia line (SR 1700) has
been rated Good-Fair on three occasions and continues to indicate no specific stressors in that upper part
of the catchment. The Lovills Creek site at SR 1371 in southwest Mt Airy has been rated Fair in three
consecutive benthos assessments, yet the first fish community sample in 2006 indicated Good water
quality, mostly as a result of the extreme number of fish that were collected. In fact, the abundance of
aquatic vegetation at this site (due to an open canopy and non-point nutrients) may be enhancing the fish
community.

Flat Shoal Creek was sampled for the first time for benthos at SR 2017 in 2006, and earned a rating of
Good-Fair. However, the influence of the Ararat River (site 250 feet above the Ararat River confluence)
during high flow events may cause this site to be somewhat unrepresentative of the watershed as a
whole. The fish community of Toms Creek, the next major downstream tributary to the Ararat River
draining Pilot Mountain, was sampled at SR 2024 in 2001 and 2006 and has received its second
consecutive rating of Excellent, with no apparent water quality issues.

In general, the areas that lie to the east and southeast of the town of Elkin in the Yadkin River Headwater
HUC are dominated by Piedmont topographies. The Little Yadkin River watershed drains the southwest
corner of Stokes County and maintained its third Excellent rating (as indicated by the fish community) at
SR 1236. Further southwest at the SR 1102 crossing, the Little Yadkin River was rated Good-Fair
following its first benthic macroinvertebrate assessment. This rating is reflective of the various land uses
in the watershed including agriculture, commercial and residential. Situated between Winston-Salem and
Yadkinville, the largely agricultural watershed of Forbush Creek has maintained its water quality rating of
Good-Fair at SR 1570 since 1996, and is supporting a stable benthic community that may be showing a
slight trend towards more tolerant species. Logan Creek is a tributary to Forbush Creek that has
fluctuated between ratings of Good-Fair (1996 and 2006) and Good (2001). The drop in the 2006 rating
may not be related to a decline in water quality in this agricultural watershed, but rather may reflect recent
high flows that scoured the benthic population. The North Deep Creek watershed has maintained its
water quality rating of Good-Fair for both benthos and fish community monitoring sites since it was first
sampled in 1993. Water quality in the South Deep Creek watershed (drains the south side of Yadkinville)
has also remained stable since 1996, with three ratings of Good (as indicated by the fish community at
SR 1152), and three ratings of Good-Fair further downstream (as indicated by benthos at SR 1710).

In general, water quality in and around the Winston-Salem metropolitan area appears to be unchanged
since the last basinwide assessment. The benthic site in the upper Muddy Creek watershed (at SR 1898)
dropped by one bioclassification to Fair, likely because of a decline in habitat quality (erosion and
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sedimentation). Although the monitoring site located further downstream on Muddy Creek at SR 2995
(below its confluence with Salem Creek) also declined by one rating to Fair, the benthic community at this
location appears to indicate fairly stable stream conditions. Water Quality in Silas Creek also appears to
be unchanged since the last monitoring cycle. This urban site was rated Good-Fair for the second time
since 2002, based on its fish community. Both of the benthic sites in the heavily urbanized watershed of
Salem Creek also retained their ratings of Fair and indicate stable water quality conditions. As indicated
by the increase in the fish community rating at the SR 2902 crossing from Good-Fair to Good, water
quality in the South Fork Muddy Creek watershed seems to be improving slightly. Possible reasons
include the loss of industrial dischargers, as well as sewer collection system upgrades in Kernersville.
However, the benthic macroinvertebrates sampled at this same location indicated no changes in water
quality. Despite its location below the Muddy and Salem Creek catchments (about 10 miles downstream
from the Muddy Creek confluence), the Yadkin River site at SR 1447 (this crossing is listed as SR 1147 in
the 2001 Basinwide Assessment Report) maintained its fifth rating of Good for benthos since 1985. In
part, good habitat qualities have been attributed to the stable benthic community at this location.

The US 158 monitoring site in the upper Dutchmans Creek watershed earned its second Good-Fair rating
for both benthic macroinvertebrates and the fish community in 2006. As in 2001, low flows at this sandy
low gradient site exposed some functional instream habitats (i.e. root mats), which may be affecting these
ratings. Further downstream below Mocksville at the NC 810 crossing, the benthic rating for Cedar Creek
improved slightly from Fair to Good-Fair because of slight improvements in habitat quality. However, both
of these monitoring sites continue to suffer from the same habitat issues including sedimentation from
easily eroded banks and instream habitat exposures that occur during periods of drought. The fish
community of Cedar Creek (a tributary to Dutchmans Creek) has been sampled on three occasions since
1996, with the most recent sample resulting in a decline in rating from Good in 2001 to Fair in 2006. This
stream is also a low flow affected stream that suffers from poor instream habitats during periods of
drought.

River and Stream Assessment

Specific site summaries of the 40 benthic macroinvertebrate and 30 fish community samples may be
found at this link: 03040101.

SPECIAL STUDIES

Benthic Macroinvertebrate Monitoring of Stewarts Creek, Surry County

Stewarts Creek at NC 89 was re-sampled in order to determine if it should be placed on the 303d list, as
an earlier 2001 sample resulted in a Fair bioclassification (BAU Memorandum B-021001). The 2002
resample produced a Good-Fair rating. A temporary cofferdam upstream of the sampling location during
the 2001 sample restricted flow to the riffle area, and thereby lowered EPT richness and the
bioclassification. The dam was removed after the 2001 sample, thereby restoring the riffle and the
stream’s bioclassification.

Benthic Macroinvertebrate Monitoring of Heatherly Creek, Surry County

Two sites on Heatherly Creek (at NC 268 and US 52) were sampled as part of an upstream/downstream
study on the effects of the 1996 removal of the Pilot Mountain WWTP discharge on Heatherly Creek
(BAU Memorandum B-040823). This facility used to discharge upstream of the US 52 location. The 2004
samples declined from the 2001 samples. The 2001 samples were collected during drought conditions,
and were therefore receiving less polluted runoff from the upstream Town of Mt. Airy. In 2004, normal
flows returned and the increased pollutant inputs lowered the bioclassifications from 2001 levels.

Benthic Macroinvertebrate Monitoring of Faulkner Creek, Surry County

Faulkner Creek was sampled at three locations (SR 1742, SR 1756, SR 1827) in order to determine if the
stream should remain on the 303d list (BAU Memorandum B-020719). It was determined that the section
of Faulkner Creek below SR 1742 should remain listed on the 303d list, as it received a Not Rated
bioclassification.

NCDENR, Division of Water Quality
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Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
YADKIN R SR 1372 06/05/06 Excellent
County Subbasin 8 digit HUC Index Number Latitude Longitude
CALDWELL 1 03040101 12-(1) 360514 813556
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Crystalline Ridges and Mountains C; Tr 9.2 3 0.3
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 100 [ 0 [ 0 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
none | | [
Water Quality Parameters Site Photograph
Temperature (°C) 171 { A
Dissolved Oxygen (mg/L) 9.2
Specific Conductance (uS/cm) 44
pH (s.u.) 6.7
Water Clarity clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 18

Bottom Substrate (15) 13

Pool Variety (10) 9

Riffle Habitat (16) 16

Left Bank Stability (7) 3

Right Bank Stability (7) 7

Light Penetration (10) 3

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 84 Substrate [mostly cobble, boulder, gravel; some bedrock, sand |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

06/05/06 9939 - 43 - 2.67 Excellent
07/27/01 8525 - 33 - 3.50 Good

Taxonomic Analysis

The number of Trichoptera taxa doubled, from six in 2001 to 12 in 2006; four taxa not present in 2001 were common or abundant in 2006:
Lepidostoma , Dolophilodes , Polycentropus , and Rhyacophila fuscula . The mayfly community differed somewhat between the two sampling events,
and had a net addition of two taxa in 2006. The stonefly community was very similar in 2001 and 2006; the most notable addition was /soperla
holochlora , which was absent in 2001 and abundant in 2006.

Data Analysis

The site is 5.5 miles SE of Blowing Rock NC; the drainage area includes the watersheds of Ooten, Bailey Camp and Dennis Creeks. It was suggested
in the prior BAU report that water quality in the catchment has been improving since 1988 when sampling occurred near the mouth of Dennis Creek
and about 1 mile downstream of the present site on Yadkin River; both sites received ratings of Good-Fair in that year. The Excellent classification in
2006 provides support for the trend towards better water quality in the upper Yadkin River watershed.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
YADKIN R NC 268, Patterson 06/06/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
CALDWELL 1 03040101 12-(1) 355930 813329
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Eastern Blue Ridge Foothills C; Tr 28.6 10 0.5
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 20 [ 50 30 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Omni Supply NC0006254 0.45
Caldwell County Schools NC0041181 0.008
Water Quality Parameters Site Photograph
Temperature (°C) 16.1 ; R ._ 2 ;

Dissolved Oxygen (mg/L) 8.6

Specific Conductance (uS/cm) 51

pH (s.u.) 6.5

Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 15

Bottom Substrate (15) 10

Pool Variety (10) 9

Riffle Habitat (16) 7

Left Bank Stability (7)

Right Bank Stability (7) 6

Light Penetration (10) 10

Left Riparian Score (5) 3

Right Riparian Score (5) 2

Total Habitat Score (100) 73 Substrate mostly bedrock, boulder, sand; some cobble, gravel, silt I

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

06/06/06 9940 112 33 5.32 4.22 Good-Fair
08/30/01 8619 69 24 5.53 4.69 Good-Fair
07/22/96 7107 102 41 4.55 3.75 Good
07/10/90 5373 87 38 4.89 3.92 Good
08/04/87 4181 87 37 5.24 4.39 Good
08/06/85 3544 76 24 6.03 4.27 Good-Fair

Taxonomic Analysis
EPT richness was much lower in 2001 than 1996, but increased in 2006. Trichoptera richness took a particularly hard hit between 1996 and 2001,
from 16 taxa down to seven; in 2006 the number was still low with eight caddisfly taxa collected. Between 1987 and 1996 there were six or seven

hydropsychid taxa present at each sampling event; in two were present in 2001 and three in 2006. Polycentropus were either common or abundant
prior to 2001, but rare in both 2001 and 2006.

Data Analysis
The site is located next to a USGS gauging station on Yadkin River near Patterson. Good-Fair ratings at the site in both 2001 and 2006 may be the
result of road projects on NC 321; better erosion control in 2006 may be resulting in better values over 2001 for EPT richness and NCBI.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Yadkin R NC 268 (Legerwood) 08/02/06 Good
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Caldwell | 1 | o3o40101 [ 360048 | 813030 | 12-(1) |  Eastern Blue Ridge Foothills |

Stream Classification

Drainage Area (mi2)

Elevation (ft)

Stream Width (m)

Average Depth (m)

Reference Site

[ CTr [ 85.2 | 1150 | 11 | 0.3 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 35 | = [ 65 [ |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

Patterson School (100% domestic, 1 mile above site)

| NC0043125

| 0.025

Water Quality Parameters

24.5

Site Photograph

Temperature (°C) o

Dissolved Oxygen (mg/L) 7.8

Specific Conductance (uS/cm) 60

pH (s.u.) 5.9

Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 14

Bottom Substrate (15) 11

Pool Variety (10) 6

Riffle Habitat (16) 7

Left Bank Stability (7) 5

Right Bank Stability (7) 5

Light Penetration (10) 8

Left Riparian Score (5) 3

Right Riparian Score (5) 3

Total Habitat Score (100) 67 Substrate gravel, cobble, sand, bedrock

Sample Date Sample ID Species Total NCIBI Bioclassification

08/02/06 2006-106 22 48 Good
06/18/01 2001-60 20 48 Good
05/23/96 96-61 22 48 Good

Most Abundant Species Bluehead Chub Exotic Species Central Stoneroller, Warpaint Shiner

Species Change Since Last Cycle

Data Analysis

Gains -- Gizzard Shad, Rosyside Dace, Whitefin Shiner. Losses -- Striped Jumprock

Watershed -- drains the extreme western headwater portion of the Yadkin River in northeast Caldwell County, including the municipalities of Patterson

and Legerwood. Habitats -- runs, riffles, car snags (old bank stabilization), woody snags, no true pools; narrow riparian zones; low flow. 2006 --

moderate abundances, but good diversity of fish community; total of 24 species collected with Smallmouth Bass and Flat Bullhead counted (young-of-

year representation only). 1996-2006 -- 26 species have been collected from this site; stable darter populations with same three species; Redbreast
Sunfish is the one consistent sunfish present; declining number of sucker species in three assessments (5,4,3, respectively); same four intolerant
species collected; no trout collected in 1996, 2001, or 2006: identical NCIBI scores and ratings over a ten year period.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
YADKIN R NC 18/268 06/08/06 Excellent
County Subbasin 8 digit HUC Index Number Latitude Longitude
[ wikes | 1 | 3040101 ] 12-(38) | 360909 | 810845 |
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
| Northern Inner Piedmont | C | 500 | 30 | 0.4 |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 10 [ 80 [ 10 | 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
none | | |
Water Quality Parameters Site Photograph
Temperature (°C) 18.9 |
Dissolved Oxygen (mg/L) 9.1
Specific Conductance (uS/cm) 41
pH (s.u.) 6.6
Water Clarity slightly turbid

Habitat Assessment Scores (max)
Channel Modification (5)

Instream Habitat (20) 16
Bottom Substrate (15) 6
Pool Variety (10)

Riffle Habitat (16) 12

Left Bank Stability (7) 6
Right Bank Stability (7) 6
Light Penetration (10) 2
3
3

Left Riparian Score (5)

Right Riparian Score (5)

Total Habitat Score (100) 59 Substrate [mostly cobble with some gravel and sand |
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
06/08/06 9950 114 46 4.61 3.69 Excellent
07/25/01 8516 94 32 5.31 4.41 Good-Fair
07/24/96 7116 72 39 5.03 4.01 Good
06/07/93 6181 73 34 5.50 4.47 Good-Fair
08/10/89 5047 75 35 4.76 4.22 Good

Taxonomic Analysis

In 2006 the site had the highest number of EPT taxa than for any prior sampling event, with the next greatest number of 39 EPT taxa occurring in
1996. In fact, each of the three orders were higher in 2006 than for any previous year; seasonality does not account for the high numbers of those taxa
seen. Four taxa were either common or abundant in 2006 and unrecorded for previous years: Agnetina, Ceraclea ancylus , Neophylax fuscus , and
Neophylax oligius . The decrease in NCBI and EPT BI between 2001 and 2006 is due in large part to several taxa intolerant to the presence of
stressors that were either common or abundant in 2006 and absent in 2001: Drunella tubercalata, Serratella deficiens, Serratella molita, Agnetina,
Pteronarcys , Ceraclea ancylus , Neophylax fuscus, and Neophylax oligius .

Data Analysis

The site was sampled about 300 feet downstream of the NC 18/268 bridge at Wilksboro NC. The site has been sampled ten times since 1984. On
seven of those occasions the site received a rating of Good-Fair, and at three other times a rating of Good. Only after the most recent sampling event
in 2006 has the site received a classification of Excellent. In addition to having the highest number of EPT taxa in 2006, the site in 2006 also had the
lowest NCBI and EPT Bl values. The sedimentation and large amounts of filamentous algae noted in 2001 were not seen in 2006 and are likely
significant for the results from the benthic data seen in 2006.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
YADKIN R UsS 21 08/07/06 Good
County Subbasin 8 digit HUC Index Number Latitude Longitude
YADKIN 2 03040101 12-(53) 361427 805057

Level IV Ecoregion

Stream Classification

Drainage Area (mi2)

Stream Width (m)

Stream Depth (m)

Northern Inner Piedmont C 828.2 50 1
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 10 70 20 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Louisiana Pacific Corp - ABTCO (approcimately 15.5 miles upstream) NC0005266 1
North Wilkesboro WWTP (approximately 22.5 miles upstream) NC0020761 2
Wilkesboro WWTP (approximately 23.6 miles upstream) NC0021717 4.9

Water Quality Parameters

Temperature (°C)

Dissolved Oxygen (mg/L)
Specific Conductance (uS/cm)
pH (s.u.)

26
6.9
57
6.2

Water Clarity

turbid

Habitat Assessment Scores (max)

Channel Modification (5)
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)
Right Riparian Score (5)
Total Habitat Score (100)

Sample Date

-
£

AlwIN]|OjJO|N|O|

[$)]
N

Sample ID

Site Photograph

Substrate

ST

[Gravel, rubble, sand

EPT Bl

EPT BI

Bioclassification

08/07/06

10006

82

35 4.9

3.9

Good

08/06/01

8562

65

30 4.7

3.8

Good

07/23/96

7094

56

23 5.4

4.4

Good-Fair

Taxonomic Analysis

Total taxa collected in 2006 increased relative to 2001, mostly due to more midge species, though the sensitivity of the overall community decreased
slightly. Trichopteran taxa collected in 2006 including Brachycentrus, Ceraclea, and Micrasema indicate that species absent in 2001 may have been
the result of droughts and decreased habitat available that year. Amphipod and isopod species collected in 2006 may support the assumption that

additional organic leaf litter along the edges of the river provided better habitat during this period.

Data Analysis

This relatively urban site, bounded by the towns of Elkin ad Jonesville has had biological results that suggest relatively stable water quality conditions
and even improvement on a ten-year scale. At the head of subbasin 2, the drainage immediately upstream of this wide site is predominately rural once
it passes Wilkesboro 22 miles upstream. The site offers fairly homogenous gravel/sand habitat with little riparian canopy and few pools.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification

YADKIN R SR 1003 08/09/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude

SURRY 2 03040101 12-(53) 361655 803351

Level IV Ecoregion Stream Classification Drainage Area (mi2)

1227.8

Stream Width (m)
70

Stream Depth (m)
0.3

Northern Inner Piedmont C

Forested/Wetland Urban
60 10 [

Agriculture Other (describe)
30 |

Visible Landuse (%) |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
None | | [

Water Quality Parameters Site Photograph

Temperature (°C) 26.3
Dissolved Oxygen (mg/L) 7.2
Specific Conductance (uS/cm) 60

pH (s.u.) 6.9

Water Clarity turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)

-
N

WlW[IN|IN[N|N|O |

Right Riparian Score (5)
Total Habitat Score (100)

Substrate

[$)]
w

[Gravel, boulder, sand, bedrock |

ST
78
65
62

EPT Bl
29 5.3
30 4.5
30 5.4

Sample Date
08/09/06
08/07/01
07/27/96

EPT BI
4.2
3.8
4.6

Sample ID
10013
8569
7078

Bioclassification
Good-Fair
Good
Good-Fair

Taxonomic Analysis

Total taxa at this site increased relative to the previous (2001) sampling event, mostly by a large increase in chironomid taxa. At the same time, the
biotic index of the site increased from 4.54 to 5.25, helping to reduce the site's bioclassification from Good in 2001 to the current Good-Fair rating. The
relative abundance of tolerant organisms like Larsia, Argia, Plauditus dubius and the absence/paucity of sensitive taxa previously present like
Protoptila and Promoresia elegans helped foment this change.

Data Analysis

This site is located between the confluences of the Fisher and Ararat rivers and receives 1228 square miles of drainage at this point. The River is wide
and flowing over a short, exposed area of riffle/bedrock. Though benthos results seem relatively stable over time, hovering in the Good to Good-Fair
range, the current rating shows a trend toward a more tolerant community of organisms.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
YADKIN R SR 1447 08/09/06 Good
County Subbasin 8 digit HUC Index Number Latitude Longitude
DAVIDSON 4 03040101 12-(97.5) 355140 802315
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont WS-V 2160.6 50 0.3
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 50 10 [ 40 | 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Winston-Salem Muddy Creek WWTP | NC0050342 | 21.0 [
Water Quality Parameters Site Photograph
Temperature (°C) 28.2
Dissolved Oxygen (mg/L) 6.5
Specific Conductance (uS/cm) 118
pH (s.u.) 6.5
Water Clarity turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5
Instream Habitat (20) 18
Bottom Substrate (15) 11
Pool Variety (10) 5

Riffle Habitat (16) 9
Left Bank Stability (7) 6
Right Bank Stability (7) 6
2
5
3

Light Penetration (10)
Left Riparian Score (5)

Right Riparian Score (5)

Total Habitat Score (100) 70 Substrate |cobble, gravel and sand I
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
08/09/06 10045 85 33 5.4 4.3 Good
09/12/01 8631 67 29 5.5 4.6 Good
07/09/90 5368 64 27 5.5 4.6 Good
08/05/86 3898 67 26 5.8 4.8 Good
09/09/85 3670 60 23 5.7 4.5 Good

Taxonomic Analysis

The number of EPT species collected has risen slightly every collection year since 1985 to the current number of 33 taxa. Additionally, the Bl has
decreased slightly over the same period. This site on the Yadkin River was not sampled in 1996 due to high flows. Three intolerant species were
abundant in 2006, a mayfly (Heptagenia ) and two caddisflies (Brachycentrus numerosus and Protoptila). Of note is the fact that more relatively
intolerant taxa were abundant than tolerent taxa. As in 2001, three stonefly species were present though were rare.

Data Analysis

This site is approximately 10 miles downstream from the confluence with Muddy Creek and the outfall to the Muddy Creek WWTP. The large urban
area of Winston-Salem drains into the Yadkin via Muddy Creek and therefore has the potential to affect water quality, particularly during low flows.
Water quality, however, has remained good since 1985 indicating substantial dilution effect of water received from upstream of Muddy Creek. Another
contributing factor to the high EPT count is the high amount of favorable habitat available for colonization.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Buffalo Cr SR 1594 08/03/06 Good
County Subbasin 8 digit HUC Latitude Longitude  Index Number Level IV Ecoregion
[ Caldwell | 1 | 03040101 [ 360246 | 813149 | 1219 | Southern Crystalline Ridges and Mountains |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
[ CTr [ 29.8 | 1230 | 13 | 0.3 | Yes |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 95 | -— [ -— [ 5 (camp lawns) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

Water Quality Parameters

Site Photograph

Temperature (°C) 22.6

Dissolved Oxygen (mg/L) 7.4

Specific Conductance (uS/cm) 35

pH (s.u.) 7.0

Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 18

Bottom Substrate (15) 15

Pool Variety (10) 9

Riffle Habitat (16) 14

Left Bank Stability (7) 7

Right Bank Stability (7) 7

Light Penetration (10) 7

Left Riparian Score (5) 5

Right Riparian Score (5) 4

Total Habitat Score (100) 91 Substrate cobble, boulder, bedrock shelves

Sample Date Sample ID Species Total NCIBI Bioclassification

08/03/06 2006-108 13 52 Good
06/08/99 99-42 15 56 Excellent

Most Abundant Species Bluehead Chub Exotic Species Stsr‘,lt':c))(:\ir\]olljlr;]rﬁ)mV\lcakr’pzir:fg?i(:]l;t: Sfc‘)s\;n C_)r(:::;al

Species Change Since Last Cycle

Data Analysis

Losses -- White Sucker, Sandbar Shiner, Piedmont Darter Gains -- Brown Trout

Watershed -- drains the extreme northeast corner of Caldwell County, and the extreme southeast corner of Watauga County; site location is at Camp
Carolwood. Habitats -- high quality; runs, riffles, plunge pools; good riparian; low flow. 2006 -- 16 species collected including three that were only
represented by young-of-year fish (White Sucker, Piedmont Darter, and Creek Chub); 77% of species with multiple age groups. 1999-2006 -- total of
17 species collected from this site; slight drop in NCIBI score and rating from 1999 special study.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
BUFFALO CR SR 1505 06/06/06 Excellent
County Subbasin 8 digit HUC Index Number Latitude Longitude
CALDWELL 1 03040101 12-19 360143 813045
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Crystalline Ridges and Mountains C; Tr 32.2 12 0.5
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 100 [ 0 [ 0 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

none | | |

Water Quality Parameters

Temperature (°C) 17.8
Dissolved Oxygen (mg/L) 9.6
Specific Conductance (uS/cm) 29

pH (s.u.) 6.6
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4
Instream Habitat (20) 15
Bottom Substrate (15) 13
Pool Variety (10) 6
Riffle Habitat (16) 14

Left Bank Stability (7) 7
Right Bank Stability (7) 7
Light Penetration (10) 7
4
5

Left Riparian Score (5)

Right Riparian Score (5)

Total Habitat Score (100) 82 Substrate [bedrock and a mix of boulder, cobble, sand and silt |
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
06/06/06 9942 - 48 - 3.36 Excellent
08/30/01 8620 - 43 - 3.88 Excellent
07/22/96 7108 - 40 - 3.65 Excellent

Taxonomic Analysis

EPT richness increased in both 2001 and 2006. In 2006 the increase occurred in spite of the fewest number of recorded caddisfly taxa for the site;
both mayfly and stonefly richness were higher in 2006 than for the two prior sampling events. Seasonality is playing a role in increased mayfly and
stonefly richness; five taxa identified by the BAU as winter seasonal (Dannella simplex, Drunella walkeri, Eurylophella verisimilis, Haploperla brevis ,
and /soperla transmarina ) were present in the June sample in 2006 and absent in later season samples in 1996 and 2001. Three taxa were abundant
in 2006 though unrecorded in prior samples: Drunella cornutella, Maccaffertium ithaca, and Dolophilodes . Though either common or abundant in
1996 and 2001, no Micrasema were identified from the site in 2006.

Data Analysis

The site is eight miles north of Lenoir NC, one mile south of the summit of Winding Stairs Mountain, about one mile above the confluence of Buffalo
Creek and Yadkin River, and about 450 feet below a small impoundment. The highest EPT richness and the lowest EPT Bl were recorded for the site
in 2006. No water quality problems are indicated by the benthic community.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
KINGS CR SR 1552 06/07/06 Good
County Subbasin 8 digit HUC Index Number Latitude Longitude
CALDWELL 1 03040101 12-23 360234 812453

Level IV Ecoregion

Stream Classification

Drainage Area (mi2)

Stream Width (m)

Stream Depth (m)

Northern Inner Piedmont

C; Tr

25.8

12 0.4

Forested/Wetland

Urban Agriculture

Other (describe)

Visible Landuse (%) |

20 [

0 [ 80

0 |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number

Volume (MGD)

[none

Water Quality Parameters

Temperature (°C)

Dissolved Oxygen (mg/L)
Specific Conductance (uS/cm)
pH (s.u.)

15.5
9.8
51
6.7

Water Clarity

clear

Habitat Assessment Scores (max)

Channel Modification (5)
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)
Right Riparian Score (5)
Total Habitat Score (100)

Sample Date

H

N
N

AIN|IN|JOjJO|N|O|Ww

a
\‘

Sample ID

Site Photograph

Substrate

[mostly sand and silt with a small amount of gravel |

ST EPT Bl

EPT BI Bioclassification

06/07/06 [

9946 [

- [ = | - ]

4.19 | Good |

Taxonomic Analysis

The presence of Brachycercus spp. and Caenis spp. (both common) is a benthic reflection of the silt and sand substrate. A species of Pteronarcys
was abundant suggesting stability of water quality and habitat at the site. Other abundant taxa were: Baetis intercalaris, Plauditus dubius group,
Serratella deficiens, Serratella serrata, Maccaffertium modestum , Isonychia, Perlesta, Ceratopsyche bronta, Ceratopsyche sparna,
Cheumatopsyche , and Neophylax oligius .

Data Analysis

The site is about 11 miles NE of Lenoir NC and one stream mile above the confluence with Yadkin River. The drainage area captures much of the
region between Brushy Mountains and Yadkin River in Caldwell County. This is the first year for a benthic collection on the stream. Though the site
classified as Good, one taxon fewer would have resulted in a classification of Good-Fair. Habitat homogeneity resulting from a dominance of silt and
sand as the bottom substrate is very likely depressing richness at the site. The EPT Bl was relatively high; of the ten EPT samples collected in Yadkin
River subbasin 01 in 2006, only the basinwide site at Moravian Creek was higher.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Kings Cr SR 1552 06/23/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Caldwell | 1 | 03040101 [ 360235 | 812453 | 12-23 | Northern Inner Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
[ C,Tr [ 27.6 | 1075 | 8 | 0.4 | No |
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 50 | = [ 50 [ |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Water Quality Parameters Site Photograph
Temperature (°C) 19.4 L ]
Dissolved Oxygen (mg/L) 7.7
Specific Conductance (uS/cm) 58
pH (s.u.) 6.0
Water Clarity Clear

Habitat Assessment Scores (max)
Channel Modification (5)

Instream Habitat (20) 16
Bottom Substrate (15) 3
Pool Variety (10) 4
Riffle Habitat (16) 14

Left Bank Stability (7) 4
Right Bank Stability (7) 4
Light Penetration (10) 7
2
5

Left Riparian Score (5)
Right Riparian Score (5)

Total Habitat Score (100) 65 Substrate | gravel, sand |
Sample Date Sample ID Species Total NCIBI Bioclassification
06/23/06 | 2006-95 | 21 54 Excellent |
. . . Striped Jumprock, Central Stoneroller,
Most Abundant Species Bluehead Chub Exotic Species Warpaint Shinen Brown Trout
Species Change Since Last Cycle N/A, new site in 2006

Data Analysis

Watershed -- drains the northeast corner of Caldwell County. Habitats -- borderline between Piedmont and Mountains (Eastern Blue Ridge Foothills);
snags, gravel riffles, undercuts, few side snag pools; riprap on left to stabilize banks leading to corn fields; tires in stream throughout sample reach,
trash dump at upper end. 2006 -- first fish community sample at this location; good abundance (n=599) and diversity with three darter species, two
sunfish, one bass, and one trout species, three sucker species, and two intolerant species; slightly skewed trophic structure towards
Omnivores+Herbivores (Bluehead Chub = 41% of sample); large suckers collected with high biomass.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
ELK CR SR 1175 06/07/06 Excellent
County Subbasin 8 digit HUC Index Number Latitude Longitude
WILKES 1 03040101 12-24-(10) 360623 812617
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Crystalline Ridges and Mountains B; ORW 43.2 18 0.4
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 100 [ 0 [ 0 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

none | | |

Water Quality Parameters

Temperature (°C) 21

Dissolved Oxygen (mg/L) 8.8

Specific Conductance (uS/cm) 36

pH (s.u.) 6.9

Water Clarity clear

Habitat Assessment Scores (max)

Channel Modification (5) 4

Instream Habitat (20) 11

Bottom Substrate (15) 13

Pool Variety (10) 5

Riffle Habitat (16) 12

Left Bank Stability (7) 7

Right Bank Stability (7) 7

Light Penetration (10) 10

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 79 Substrate [mix of boulder, cobble, gravel, sand, and silt |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

06/07/06 9948 135 62 4.26 3.53 Excellent
08/29/01 8618 100 43 4.64 3.68 Good
07/22/96 7109 85 42 4.68 3.90 Good
07/29/88 4643 96 47 4.52 3.52 Excellent
08/06/85 3545 107 44 4.73 3.73 Good

Taxonomic Analysis

The highest number of EPT taxa in Yadkin River basin in 2006 were collected at the site, far exceeding the next highest number of 53 EPT taxa
collected at three other sites. Seasonality is playing only a small role in the high number of EPT taxa collected in 2006; three taxa identified as winter
seasonal (Eurylophella aestiva, Isoperla transmarina, and Apatania ) were collected in the early June sample in 2006 and not collected previously in
later season samples. Several EPT taxa were identified from the site for the first time in 2006 and were either common or abundant: Heterocloeon
curiosum , Plauditus dubius group, Procloeon, Drunella tuberculata, Eurylophella aestiva, Serratella serrata, Apatania, and Paranyctiophylax
nephophilus .

Data Analysis

The site is 14.5 miles NNE of Lenoir NC, about 4.5 stream miles above the confluence with Yadkin River, and between Elk and County Line Ridges.
High numbers of EPT taxa and specimens collected places the site into the Excellent category for 2006; the NCBI is somewhat high for the category,
indicating a relatively tolerant community considering the Excellent classification. However, the highest number of EPT taxa and the lowest NCBI value
were recorded for the site in 2006, possibly indicating an improvement in water quality.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
LAUREL CR SR 1508 06/07/06 Excellent
County Subbasin 8 digit HUC Index Number Latitude Longitude
WATAUGA 1 03040101 12-24-8 360941 813013

Level IV Ecoregion

Stream Classification

Drainage Area (mi2)

Stream Width (m)

Stream Depth (m)

Southern Crystalline Ridges and Mountains C; Tr, ORW 8.3 7 0.4
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 100 [ 0 [ 0 0 |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number

Volume (MGD)

none

Water Quality Parameters

Site Photograph

Temperature (°C) 16.9

Dissolved Oxygen (mg/L) 9.5

Specific Conductance (uS/cm) 26

pH (s.u.) 6.9

Water Clarity clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 19

Bottom Substrate (15) 14

Pool Variety (10) 9

Riffle Habitat (16) 16

Left Bank Stability (7) 7

Right Bank Stability (7) 6

Light Penetration (10) 10

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 96 Substrate [relatively even mix of boulder, cobble, gravel, sand |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

06/07/06 [ 9947 - [ 47 | - | 2.82 | Excellent [

Taxonomic Analysis

Several taxa uncommonly collected in North Carolina were present at the site: Habrophlebia vibrans , Rhithrogena exilis, R. uhari, Acroneuria
carolinensis, and Apatania . In addition, one stonefly rarely collected in the state was present: Acroneuria evoluta. Abundant taxa were: Baetis
flavistriga , Baetis intercalaris , Drunella cornutella, Epeorus rubidus, Leucrocuta, Maccaffertium ithaca , Paraleptophlebia, Leuctra, Tallaperla,
Acroneuria abnormis , Perlesta, Isoperla holochlora, and Neophylax oligius .

Data Analysis

The site is about 10 miles ESE of Boone NC and about 450 feet above the confluence with Elk Creek. A portion of the drainage area coincides with a
portion of the proposed 6000-acre Laurelmor Resort. Laurel Creek and all of its tributaries are classified as Outstanding Resource Waters. Good
habitat diversity was reflected by the high number of EPT taxa collected. The site had been sampled once before, in December 1987, at which time it
received a classification of Excellent. EPT richness was slightly higher in summer 2006 than winter 1987 (47 versus 45), contrary to the expectations
of higher diversity in winter. In neither year did the benthic macroinvertebrate community show indications of impact at the site. The site supports a
diverse and pollution-intolerant assemblage of macroinvertebrate species.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Laurel Cr SR 1508 08/03/06 Good
County Subbasin 8 digit HUC Latitude Longitude  Index Number Level IV Ecoregion
| Watauga | 1 | 03040101 | 360942 | 813012 | 12-24-8 | Southern Crystalline Ridges and Mountains |

Stream Classification

Drainage Area (mi2)

Elevation (ft)

Stream Width (m)

Average Depth (m)

Reference Site

[ C,Tr,ORW [ 7.8 | 1430 | 10 | 03 | Yes |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 85 | -— [ -— [ 15 (rural residential) |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number

Volume (MGD)

Water Quality Parameters

Site Photograph

Temperature (°C) 22.3 o

Dissolved Oxygen (mg/L) 7.1

Specific Conductance (uS/cm) 30

pH (s.u.) 5.8

Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 18

Bottom Substrate (15) 13

Pool Variety (10) 9

Riffle Habitat (16) 14

Left Bank Stability (7) 7

Right Bank Stability (7) 7

Light Penetration (10) 10

Left Riparian Score (5) 5

Right Riparian Score (5) 4

Total Habitat Score (100) 92 Substrate | cobble, boulder, gravel, sand, silt, bedrock

Sample Date Sample ID Species Total NCIBI Bioclassification

08/03/06 2006-109 13 48 Good
05/05/99 99-31 13 52 Good
10/01/98 98-80 14 54 Excellent
05/23/96 96-62 14 54 Excellent

Most Abundant Species Central Stoneroller Exotic Species StF;z:I:oﬁ::S\}vzgaalil:t]oSur:i:eB:TBSr’o(\i/in':'rrE:ut

Species Change Since Last Cycle

Data Analysis

Gains -- Notchlip Redhorse, Warpaint Shiner Losses -- White Sucker, Striped Jumprock

Watershed -- drains the rural area of eastern-central Watauga County; watershed is part of the Powderhorn Development; three small impoundments
in the upstream watershed. Habitats -- runs, riffles, pools; Rhododendron and Hemlock-lined; water was clear, but became very silty during
sampling. 2006 -- fewer fish than all previous samples (n=128 vs. 494 in 1999, 737 in 1998, and 280 in 1996); Redlip Shiner numbers very low (n=5
vs. 88 in 1999, 259 in 1998, and 125 in 1996); much higher percentage of piscivores collected (~15%) including large specimens of Smallmouth Bass,
Rock Bass, and Brown Trout; fewer Stonerollers than in 1999; Warpaint Shiner is new. 1996-2006 -- consistently high habitat scores; fluctuation of
trophic structure over ten year period; steady drop in NCIBI score since the 1998 assessment; stream appears to be siltier than in past assessments;
the three upstream impoundments have no minimum flow requirements which may reduce flow in this watershed during periods of drought.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Beaver Cr SR 1131 06/22/06 Good
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Wilkes | 1 | 03040101 | 360428 [ 812110 | 12-25 | Northern Inner Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| C.Tr | 17.4 | | 9 | 0.3 | No |
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 30 | [ 60 [ 10 (rural residential) |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Water Quality Parameters Site Photograph
Temperature (°C) 23.0 ' o -
Dissolved Oxygen (mg/L) 7.3
Specific Conductance (uS/cm) 57
pH (s.u.) 5.8
Water Clarity Slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 11

Bottom Substrate (15) 3

Pool Variety (10) 8

Riffle Habitat (16) 3

Left Bank Stability (7) 2

Right Bank Stability (7) 5

Light Penetration (10) 7

Left Riparian Score (5) 1

Right Riparian Score (5) 5

Total Habitat Score (100) 50 Substrate sand, bedrock

Sample Date Sample ID Species Total NCIBI Bioclassification

06/22/06 2006-94 18 52 Good
06/18/01 2001-61 19 50 Good
05/21/96 96-56 14 50 Good

Most Abundant Species Bluehead Chub Exotic Species Striped Jumprock, Central Stoneroller

Species Change Since Last Cycle Losses -- Brown Trout, Gains -- none.

Data Analysis

Habitats -- lots of deadfalls, sandy shallow runs; severe erosion along left bank, corn field above left bank. 2006 -- good diversity with two darter
species, four sunfish and one bass species, three sucker species, and one intolerant species; the trophic structure was slightly skewed towards
Omnivores+Herbivores (Bluehead Chub = 33% of sample). 1996-2006 -- there are 20 species known from this site; excluding the one Brown Trout
collected in 2001 and the one Common Carp collected in 1996, the list of collected species has not changed; consistently low habitat scores (49-50
total score), but stable NCIBI metrics and the same water quality rating over a ten year period.

Watershed -- drains the southernmost tip of Wilkes County and a small section of northeast Caldwell County; a tributary to W. Scott Kerr Reservoir.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Stony Fk SR 1170 06/23/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude  Index Number Level IV Ecoregion
[ Wilkes | 1 | 03040101 [ 360741 | 812343 | 12-26-(7) | Southern Crystalline Ridges and Mountains |

Stream Classification

Drainage Area (mi2)

Elevation (ft) Stream Width (m) Average Depth (m) Reference Site

| C | 25.8 | 1150 | 11 | 0.3 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 45 | -— [ 50 [ 5 (rural residential) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

Water Quality Parameters

Site Photograph

Temperature (°C) 21.5

Dissolved Oxygen (mg/L) 8.1

Specific Conductance (uS/cm) 37

pH (s.u.) 6.1

Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 16

Bottom Substrate (15) 12

Pool Variety (10) 4

Riffle Habitat (16) 16

Left Bank Stability (7) 4

Right Bank Stability (7) 1

Light Penetration (10) 5

Left Riparian Score (5) 3

Right Riparian Score (5) 0

Total Habitat Score (100) 66 Substrate | cobble, boulder |
Sample Date Sample ID Species Total NCIBI Bioclassification

06/23/06 | 2006-96 | 18 54 Excellent |
Most Abundant Species Bluehead Chub Exotic Species Stg‘;zg%;‘::zf g}g}%ﬁiﬁiﬁ’ﬁ&ﬂgﬂfth

Species Change Since Last Cycle

Data Analysis

N/A, new site in 2006

Watershed -- drains a portion of the western tip of Wilkes County and the extreme eastern corner of Watauga County; a tributary to W. Kerr Scott
Reservoir. Habitats -- fast runs, good gradient riffles; severe bank erosion from cattle, especially on the right bank; 50-75 animals were in the stream
(see picture) and the adjacent woods prior to sampling; specific conductance was not elevated due to wastes in and near the stream, perhaps
because of good flow; the extremely rocky substrates and gradient may be offsetting the affects of instream erosion from cattle. 2006 -- first fish
community sample at this site; good numbers (n = 484) and diversity of fish with two darter species, four sunfish, bass and trout species, three sucker
species, and four intolerant species; White Sucker only represented by young-of-year.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification

STONY FK SR 1135 06/06/06 Excellent

County Subbasin 8 digit HUC Index Number Latitude Longitude

WILKES 1 03040101 12-26-(7) 360638 812136
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)

Northern Inner Piedmont C 33.8 15 0.5

Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 79 [ 0 [ 30 0 |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number

Volume (MGD)

none

Water Quality Parameters

Site Photograph

Temperature (°C) 20.2

Dissolved Oxygen (mg/L) 8.3

Specific Conductance (uS/cm) 32

pH (s.u.) 6.5

Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4

Instream Habitat (20) 11

Bottom Substrate (15) 3

Pool Variety (10) 10

Riffle Habitat (16) 6

Left Bank Stability (7) 7

Right Bank Stability (7) 7

Light Penetration (10) 6

Left Riparian Score (5) 5

Right Riparian Score (5) &

Total Habitat Score (100) 62 Substrate [mostly bedrock, sand, boulder; some cobble, silt |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

06/06/06 9944 - 42 - 3.74 Excellent
06/11/02 8776 - 41 - 3.38 Excellent
07/26/01 8523 - 44 - 3.66 Excellent
07/22/96 7110 - 37 - 3.62 Excellent

Taxonomic Analysis

Three taxa were collected for the first time in 2006 and were either common or abundant in the sample: Plauditus cestus , Ephemerella catawba, and
Isoperla holochlora . Otherwise the EPT community has been quite stable over the most recent three sampling events. Other abundant taxa in 2006
were: Baetis intercalaris , Baetis pluto, Heterocloeon curiosum , Plauditus dubius group, Caenis, Serratella deficiens, Serratella molita, Stenacron
pallidum , Isonychia, Ephoron leukon , Acroneuria abnormis , Perlesta, Ceratopsyche sparna, Cheumatopsyche , and Psychomyia nomada .

Data Analysis

The site is 7.7 miles WSW of Kerr Scott Dam and 1.6 miles from the confluence with Yadkin River. The site supports a diverse and intolerant benthic
community. The biological data do not indicate the presence of stressors, and water quality appears to be stable.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
N PRONG LEWIS FORK NR SR 1300 06/06/06 Excellent
County Subbasin 8 digit HUC Index Number Latitude Longitude
WILKES 1 03040101 12-31-1-(4) 361110 811818
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont C 23.8 18 0.5
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 40 [ 30 [ 30 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

none | | |

Water Quality Parameters

Temperature (°C) 18.8
Dissolved Oxygen (mg/L) 8.8
Specific Conductance (uS/cm) 25

pH (s.u.) 6.5

Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5
Instream Habitat (20) 11
Bottom Substrate (15) 3
Pool Variety (10) 10
Riffle Habitat (16) 12

Left Bank Stability (7) 6
Right Bank Stability (7) 7
Light Penetration (10) 7
3
5

Left Riparian Score (5)

Right Riparian Score (5)

Total Habitat Score (100) 69 Substrate 1/3 sand, 1/3 bedrock, even distribution among other classes I
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
06/06/06 9943 - 38 - 3.32 Excellent
06/10/02 8772 - 42 - 3.45 Excellent
07/25/01 8518 - 35 - 3.58 Good
07/23/96 7114 - 33 - 3.25 Good

Taxonomic Analysis

Greater mayfly diversity, and to a lesser extent greater stonefly diversity, has resulted in high EPT richness in 2001 and 2006. Three mayfly species
were common in 2006 though unreported from earlier collections: Drunella cornutella, Ephemerella dorothea, and Eurylophella aestiva . Seasonality is
a factor for higher EPT richness values in 2002 and especially in 2006 (samples were collected in the first half of June in both years) than in 1996 and
2001 (collected in the last half of July). Seven of the taxa recorded at the site are identified as winter seasonal by the BAU (Dannella simplex , Drunella
walkeri, Ephemerella catawba, E. dorothea, Eurylophella aestiva, Eu. verisimilis, Epeorus dispar); six of those taxa were only collected in the June
samples (and four of those were only collected in 2006). There are also seven summer seasonal taxa recorded for the site (Baetis flavistriga, Baetis
intercalaris , Heterocloeon curiosum, Serratella deficiens, Ephoron leukon, Oecetis, Triaenodes ignitus ); overall those summer taxa do not show any
relationship between June and July sampling events at the site.

Data Analysis

The site is about 9 miles W of North Wilksboro NC and about 5.5 miles NW of Kerr Scott dam. The benthic community at the site appears to be
stable, with most differences between sampling events due to seasonality. No stressors are indicated by the benthic data.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
N Prong Lewis Fk SR 1304 08/03/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Wilkes | 1 | 03040101 | 361100 [ 811812 | 12-31-1-(4) | Northern Inner Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
[ C [ 23.7 | 1190 | 9 | 04 | Yes |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 60 | -— [ 15 [ 25 (rural residential) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

Water Quality Parameters

Site Photograph

Temperature (°C) 24.0 =,

Dissolved Oxygen (mg/L) 7.5

Specific Conductance (uS/cm) 30

pH (s.u.) 5.6

Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 15

Bottom Substrate (15) 7

Pool Variety (10) 6

Riffle Habitat (16) 10

Left Bank Stability (7) 6

Right Bank Stability (7) 6

Light Penetration (10) 8

Left Riparian Score (5) 3

Right Riparian Score (5) 5

Total Habitat Score (100) 71 Substrate cobble, boulder, bedrock, sand, silt

Sample Date Sample ID Species Total NCIBI Bioclassification

08/03/06 2006-110 15 56 Excellent
06/19/01 2001-64 17 56 Excellent
05/21/96 96-55 15 48 Good

Most Abundant Species Redlip Shiner Exotic Species SHIEEE AU EITEE, SlElliein 2, CoilE!

Stoneroller, Brown Trout

Species Change Since Last Cycle

Data Analysis

Losses -- Brassy Jumprock, Redbreast Sunfish, Bluegill. Gains -- Brown Trout

Watershed -- drains part of the northwest region of Wilkes County; a tributary to W. Kerr Scott Reservoir. Habitats -- pools, riffles, lower half of reach
is sandy. 2006 -- diverse assemblage of fish including three darter species, one bass and one trout species, three sucker species, and three

intolerant species; stream continues
this stream continues to support a w

to have very low percentage of tolerant fish (3%). 1996-2006 -- 19 species have been collected from this site;
ell balanced community of fish with the same NCIBI score and Excellent rating since 2001.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
S Prong Lewis Fk SR 1154 08/04/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Wilkes | 1 | 03040101 | 360918 [ 811948 | 12-31-2-(7) | Northern Inner Piedmont |

Stream Classification

Drainage Area (mi2)

Elevation (ft)

Stream Width (m)

Average Depth (m)

Reference Site

| WS-IV | 32.3 | 1150 | 11 0.4 | Yes |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 98 | [ [ 2 (Kudzu slope) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

Water Quality Parameters

Temperature (°C) 22.3

Dissolved Oxygen (mg/L) 7.6

Specific Conductance (uS/cm) 35

pH (s.u.) 6.4

Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 16

Bottom Substrate (15) 8

Pool Variety (10) 6

Riffle Habitat (16) 15

Left Bank Stability (7) 6

Right Bank Stability (7) 6

Light Penetration (10) 8

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 80 Substrate cobble, boulder, bedrock, sand, silt

Sample Date Sample ID Species Total NCIBI Bioclassification

08/04/06 2006-111 22 54 Excellent
06/19/01 2001-63 17 48 Good
05/21/96 96-54 16 50 Good

Most Abundant Species Redlip Shiner Exotic Species SOl AUETEEY, STl ey [BEss, CEmniE

Species Change Since Last Cycle

Data Analysis

Stoneroller

none.

Gains -- Brassy Jumprock, Smallmouth Bass, Spottail Shiner, Snail Bullhead, Flat Bullhead. Losses --

Watershed -- drains a portion of rural northwest Wilkes County; a tributary to W. Scott Kerr Reservoir. Habitats -- riffles, runs, chutes, sand in
channel in mid reach; not as silty compared to 2001 sample when US 421 was being widened. 2006 -- low flow; fewer fish than 2001 (734 vs 1009),
but a gain of five species (plus all previously collected species); a balanced and diverse community including three darter species, one sunfish and
one bass species, four sucker species, and five intolerant species; Brown Trout represented by young-of-year only. 1996-2006 -- stream has always
had a very low percentage of piscivores (<1%); the trophic structure has shifted to a more balanced community of fish since 2001 (Insectivores and
Omnivores+Herbivores both equaled ~50% in 2001; in 2006, Insectivores = 70% and Omnivores+Herbivores = 30%). This trophic shift is the main

reason for a higher NCIBI score and rating in 2006.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
MORAVIAN CR NC 18 06/05/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
WILKES 1 03040101 12-39 360517 811201
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont C 18.3 5 0.3
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 20 [ 0 [ 80 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
none | | |
Water Quality Parameters Site Photograph
Temperature (°C) 16.6 Pk -2
Dissolved Oxygen (mg/L) 9.8
Specific Conductance (uS/cm) 48
pH (s.u.) 6.7
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4
Instream Habitat (20) 14
Bottom Substrate (15) 7
Pool Variety (10)

Riffle Habitat (16) 12

Left Bank Stability (7) 6
Right Bank Stability (7) 6
Light Penetration (10) 7
4
3

Left Riparian Score (5)
Right Riparian Score (5)

Total Habitat Score (100) 63 Substrate [mostly sand, some gravel, small amount of silt |
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
06/05/06 9937 - 24 - 4.69 Good-Fair
07/26/01 8522 - 25 - 4.97 Good-Fair
07/23/96 7115 - 27 - 4.26 Good-Fair

Taxonomic Analysis

The decline in the number of EPT taxa at the site over the three sampling events is driven by the loss of Plecoptera, which is generally the most
sensitive group of the three to the presence of environmental stressors; stoneflies have decreased from five taxa in 1996, to two in 2001, and to one in
2006. The remaining stonefly in 2006, Perlesta, is the most tolerant of those taxa found in prior sampling events. Such characteristics of the benthic
fauna at the site would suport an argument for a trend towards declining water quality. However, the most tolerant taxon recorded from the site,
Hydropsyche betteni, was abundant in 1996, common in 2001, and not collected in 2006. Secondly, an intolerant caddisfly, Neophylax oligius , has
been identified in increasing numbers from no record in 1996, common in 2001, and abundant in 2006. Lastly, an intolerant mayfly, Serratella serrata,
was abundant in 2006 yet uncollected in either of the two prior sampling events.

Data Analysis

The site is about 4.5 miles SSW of Wilkesboro NC and 3.5 miles SSE of Kerr Scott Dam. The site had the highest EPT Bl value for the ten sites
collected in Yadkin River subbasin 01 in 2006 using EPT methods. The paucity of large rocky substrate for macroinvertebrate colonization is likely
limiting the benthic community. Declining EPT and especially Plecoptera richness over the three sampling events may be reflecting declining water
quality at the site, though EPT Bl values and characteristics of the mayfly and caddisfly communities do not provide evidence for such a trend.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
N Fk Reddies R SR 1567 08/04/06 Good
County Subbasin 8 digit HUC Latitude Longitude  Index Number Level IV Ecoregion
| Wilkes | 1 | 03040101 | 361723 [ 811631 [ 124404 | Souther Crystaliine Ridges and Mountains |

Stream Classification

Drainage Area (mi2)

Elevation (ft)

Stream Width (m)

Average Depth (m) Reference Site

| WS-II, Tr, HQW | 12.7 | 1293 | 7 | 04 | Yes |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 85 | -— [ 10 [ 5 (rural residential) |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number

Volume (MGD)

Water Quality Parameters

Site Photograph

Temperature (°C) 21.5 &

Dissolved Oxygen (mg/L) 8.4 4

Specific Conductance (uS/cm) 33

pH (s.u.) 6.2

Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 18

Bottom Substrate (15) 10

Pool Variety (10) 6

Riffle Habitat (16) 16

Left Bank Stability (7) 6

Right Bank Stability (7) 6

Light Penetration (10) 9

Left Riparian Score (5) 3

Right Riparian Score (5) 5

Total Habitat Score (100) 84 Substrate cobble, boulder, bedrock, gravel, sand |

Sample Date Sample ID Species Total NCIBI Bioclassification

08/04/06 2006-112 11 50 Good
06/19/01 2001-65 17 56 Excellent
05/05/99 99-33 14 58 Excellent

Most Abundant Species Bluehead Chub Exotic Species REES(EES, EEllnEIin 2258, CONEY

Species Change Since Last Cycle

Data Analysis

Stoneroller

Brook Trout. Gains -- none.

Losses -- Northern Hogsucker, Highback Chub, Western Blacknose Dace, Rainbow Trout, Brown Trout,

Watershed -- drains part of northwest-central Wilkes County. Habitats -- runs, riffles, chutes, good side roots; low flow, but evidence of previous high
water. 2006 -- fewer fish collected than in 2001 (426 vs. 718, respectively) including six less species; good trophic structure; lower NCIBI score and
loss of one bioclassification. 1999-2006 -- 18 species have been collected from this site; consistently high quality habitat scores and stable trophic

structure in all monitoring cycles; lower abundances in 2006 may be flow related.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Mulberry Cr SR 1002 06/23/06 Good
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Wilkes | 1 | 03040101 | 361309 [ 810810 | 12-42 | Northern Inner Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| C | 39 | 12 | 04 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 50 | [ 50 [ |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number Volume (MGD)

Water Quality Parameters

Site Photograph

Temperature (°C) 24.2 :

Dissolved Oxygen (mg/L) 8.3

Specific Conductance (uS/cm) 44

pH (s.u.) 6.0

Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 18

Bottom Substrate (15) 10

Pool Variety (10) 8

Riffle Habitat (16) 8

Left Bank Stability (7) 3

Right Bank Stability (7) 3

Light Penetration (10) 7

Left Riparian Score (5) 2

Right Riparian Score (5) 2

Total Habitat Score (100) 66 Substrate | cobble, bedrock, some gravel |
Sample Date Sample ID Species Total NCIBI Bioclassification

06/23/06 | 2006-97 | 22 52 Good |
Most Abundant Species Bluehead Chub Exotic Species SUTPEE LTEES, ::g: 2, Sl lmaLily

Species Change Since Last Cycle

Data Analysis

N/A, new site in 2006

Watershed -- drains rural north-central Wilkes County, above North Wilkesboro. Habitats -- snag pools, bedrock shelves and riffles; fairly open
canopy due to width of stream; cattle with access to upper part of sample reach; barbed wire across stream. 2006 -- first fish community sample at
this location; lots of fish (n=713); very diverse community with three darter species, one sunfish and two bass species, four sucker species, and six
intolerant species (including three cyprinids - Thicklip Chub, Fieryblack Shiner, and Highback Chub); slightly skewed trophic structure towards
Omniviores+Herbivores (Bluehead Chub = 48% of sample); large specimens and biomass of all sucker species, and Smallmouth Bass.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
MULBERRY CR NC 268 06/09/06 Excellent
County Subbasin 8 digit HUC Index Number Latitude Longitude
WILKES 1 03040101 12-42 361128 810649
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont C 45.7 20 0.4
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 10 [ 50 [ 40 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
[none | | [
Water Quality Parameters Site Photograph
Temperature (°C) 17.5 i
Dissolved Oxygen (mg/L) 8.9
Specific Conductance (uS/cm) 50
pH (s.u.) 6.6
Water Clarity slightly turbid
Habitat Assessment Scores (max)
Channel Modification (5) 4
Instream Habitat (20) 10
Bottom Substrate (15) 7
Pool Variety (10) 8
Riffle Habitat (16) 8
Left Bank Stability (7) 5
Right Bank Stability (7) 6
Light Penetration (10) 2
Left Riparian Score (5) 2
Right Riparian Score (5) 5
Total Habitat Score (100) 57 Substrate mostly sand/silt; cobble riffle; some bedrock, trace boulder I
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
06/09/06 9953 - 47 - 3.37 Excellent
07/25/01 8515 - 41 - 4.12 Excellent
07/24/96 7117 - 37 - 3.07 Excellent

Taxonomic Analysis

The increase in EPT richness in 2006 is driven by a large increase in the number of mayfly taxa collected; 17 and 18 Ephemeroptera taxa were
collected in 1996 and 2001, while the number collected in 2006 jumped to 26. Seasonality is playing a small role in the increase in mayfly taxa in 2006;
three species are identified as winter seasonal by the BAU (Ephemerella catawba , Eurylophella aestiva, and Eu. minimella) and were only collected
in the June sample in 2006 (the other two collections were made in late July). Several taxa collected for the first time at the site in 2006 were either
common (Plauditus dubius group, Eurylophella aestiva, Serratella serrata, Hydropsyche scalaris ) or abundant (Ephoron leukon , Apatania ). The
absence of wetted root mats in 2006 explains the absence of Oecetis persimilis and Triaenodes ignitus , both of which were seen in the prior two
collections.

Data Analysis

The site is 2.5 miles NE of downtown North Wilksboro NC and 1.9 stream miles above the confluence with Yadkin River. Macroinvertebrate habitat at
the site was mostly restricted to a single riffle that was quite productive in terms of taxa richness. The highest number of EPT taxa for the three
sampling events at the site occurred in 2006 despite active bridge construction above the site. No water quality problems are indicated by the benthic
community.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
ROARING R SR 1990 06/08/06 Excellent
County Subbasin 8 digit HUC Index Number Latitude Longitude
WILKES 1 03040101 12-46 361459 810239
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont B 128.3 25 0.5
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 90 [ 0 [ 10 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
none | | |
Water Quality Parameters Site Photograph
Temperature (°C) 21.5
Dissolved Oxygen (mg/L) 9
Specific Conductance (uS/cm) 36
pH (s.u.) 6.9
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4
Instream Habitat (20) 16
Bottom Substrate (15) 10
Pool Variety (10) 10
Riffle Habitat (16) 10
Left Bank Stability (7) 6
Right Bank Stability (7)
Light Penetration (10)

Left Riparian Score (5)

wla|jo|o

Right Riparian Score (5)
Total Habitat Score (100) 75 Substrate mostly cobble/sand, lesser amounts gravel, boulder, bedrock I

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
06/08/06 9951 120 50 412 3.23 Excellent
07/25/01 8513 89 42 4.48 3.45 Good
07/24/96 7118 98 48 4.68 3.43 Excellent
07/29/88 4644 92 43 4.77 3.54 Good
08/08/85 3549 87 36 4.81 3.29 Good
08/10/83 3134 66 35 3.94 3.35 Good

Taxonomic Analysis

Several EPT taxa either common or abundant in 2006 were not previously identified from the site: Plauditus dubius group, Brachycercus,
Eurylophella aestiva, Perlesta, Apatania, Hydropsyche scalaris, and Rhyacophila formosa . Seasonality is not an issue with regard to the high
number of EPT collected in 2006. Other abundant EPT taxa at the site were: Baetis intercalaris, Caenis, Epeorus rubidus, Leucrocuta,
Maccaffertium modestum , Stenacron pallidum, Isonychia , Ephoron leukon , Acroneuria abnormis, Ceratopsyche sparna, Cheumatopsyche , and
Neophylax fuscus . Two uncommon oligochaetes were collected for the first time from the site in 2006: Ripistes parasita and Vejdovskyella comata .

Data Analysis

The site is eight miles NE of North Wilksboro NC and 4 stream miles from the confluence with Yadkin River. The lowest NCBI value since 1983 and
the highest EPT richness ever recorded for the site occurred in 2006, pushing the bioclassification back into the Excellent category. There seems to
be a trend towards improving water quality at the site since 1983, though the results from 2001 are anomalous in that regard.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
M Prong Roaring R SR 1002 08/04/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Wilkes | | 03040101 | 361736 [ 810542 | 12-46-2-(6) | Northern Inner Piedmont |

Stream Classification

Drainage Area (mi2)

Elevation (ft)

Stream Width (m)

Average Depth (m)

Reference Site

| C 57.3 | 1070 | 11 | 04 | Yes |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) 50 | [ 25 [ 25 (rural residential) |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number

Volume (MGD)

Water Quality Parameters

Temperature (°C)
Dissolved Oxygen (mg/L)

Specific Conductance (uS/cm)

pH (s.u.)

Water Clarity

Habitat Assessment Scores (max)

25.1
7.6
37
6.0

Slightly turbid

Site P

hotograph

Channel Modification (5) 5

Instream Habitat (20) 18

Bottom Substrate (15) 10

Pool Variety (10) 8

Riffle Habitat (16) 15

Left Bank Stability (7) 6

Right Bank Stability (7) &

Light Penetration (10) 7

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 84 Substrate cobble, boulder, gravel, sand

Sample Date Sample ID Species Total NCIBI Bioclassification

08/04/06 2006-113 19 58 Excellent
06/20/01 2001-66 20 56 Excellent
05/22/96 96-60 15 50 Good

Most Abundant Species Redlip Shiner Exotic Species SUTPEE LTEES, ::g: 2, Sl lmaLily

Species Change Since Last Cycle

Data Analysis

Flat Bullhead

Losses -- Notchlip Redhorse, V-lip Redhorse, Brassy Jumprock, Creek Chub Gains -- Rosyside Dace,

Watershed -- drains the rural area of northeast Wilkes County to the northernmost tip of the county. Habitats -- pools, runs, good riffles, same as in
2001; side pools, snags, some eroded banks. 2006 -- good abundance (304 total) and high diversity with three darter species, two bass and one
sunfish species, two sucker species, and six intolerant species; 1996-2006 -- 23 species have been collected from this site; this rural mountain stream
continues to support a rich assemblage of fish and earns a high NCIBI score.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Big Bugaboo Cr SR 1924 06/22/06 Good
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Wilkes | 1 | 03040101 | 361357 [ 805730 | 12-48-(0.7) | Northern Inner Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| WS-IV | 16.7 | | 10 | 0.4 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 75 | [ 20 [ 5 (rural residential) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

Water Quality Parameters

Temperature (°C) 20.6
Dissolved Oxygen (mg/L) 7.8
Specific Conductance (uS/cm) 42

pH (s.u.) 6.0
Water Clarity Very slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 18

Bottom Substrate (15) 12

Pool Variety (10) 10

Riffle Habitat (16) 15

Left Bank Stability (7)

Right Bank Stability (7) 5

Light Penetration (10) 7

Left Riparian Score (5) 5

Right Riparian Score (5) 2

Total Habitat Score (100) 85 Substrate | cobble, boulder, bedrock |

Sample Date Sample ID Species Total NCIBI Bioclassification

06/22/06 | 2006-92 | 17 52 Good |

Most Abundant Species Bluehead Chub Exotic Species SH[EEE UTETEES, EEEn ST, SaiiE]

Stoneroller
Species Change Since Last Cycle N/A, new site in 2006

Data Analysis

Watershed -- drains part of northeast Wilkes County, just northwest of the town of Ronda. Habitats -- high quality habitats; high gradient stream with
boulder riffles, plunge pools, and bedrock shelves; open canopy at beginning of sample reach (powerline right of way); water very easily sited. 2006 --
first fish community sample at this site; very abundant fish (n = 1189) and biomass; moderate to high diversity with two darter species, three sunfish
and one bass species, two sucker species, and two intolerant species; Bluehead Chub = 43% and Redlip Shiner = 26% of the sample. High end of
Good water quality rating.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Elkin Cr SR 2044 06/22/06 Good
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Wilkes | 2 | 03040101 | 361651 [ 805246 | 12-54-(0.5) | Northern Inner Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| WS-IIl, HQW | 25.6 | | 13 | 0.4 | No |
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 40 | [ 55 [ 5 (lawn) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Water Quality Parameters Site Photograph
Temperature (°C) 20.6 ; : i P
Dissolved Oxygen (mg/L) 7.6
Specific Conductance (uS/cm) 42
pH (s.u.) 6.0
Water Clarity Very slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 18

Bottom Substrate (15) 8

Pool Variety (10) 9

Riffle Habitat (16) 16

Left Bank Stability (7) 6

Right Bank Stability (7) 6

Light Penetration (10) 9

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 87 Substrate | bedrock, gravel, cobble, boulder |

Sample Date Sample ID Species Total NCIBI Bioclassification

06/22/06 | 2006-91 | 14 48 Good |

Most Abundant Species Bluehead Chub Exotic Species Fathead Minnow

Species Change Since Last Cycle N/A, new site in 2006

Data Analysis

Watershed -- drains the extreme northeast corner of Wilkes County. Habitats -- high quality; shelves, pools, riffles; very rocky; old mill site; silts
settled out on rocks; good riparian, Rhododendron on left. 2006 -- new fish community monitoring site; lots of fish (n= 860); moderate diversity with
three darter species, two species of sunfish, suckers, and intolerants; trophic structure is slightly skewed with a relatively even percentage of
Omnivores+Herbivores and Insectivores; Bluehead Chub = 44%, and Redlip Shiner = 38% of sample; no piscivores present.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
ELKIN CR NC 268 08/07/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
SURRY 2 03040101 12-54-(4.5) 361512 805146

Level IV Ecoregion

Stream Classification

Drainage Area (mi2)

Stream Width (m) Stream Depth (m)

Northern Inner Piedmont C 35.9 8 0.2
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 40 | 60 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

[None

Water Quality Parameters

graph

Site Photo

Temperature (°C) 241 3

Dissolved Oxygen (mg/L) 7.5

Specific Conductance (uS/cm) 60

pH (s.u.) 6.3

Water Clarity turbid

Habitat Assessment Scores (max)

Channel Modification (5) 3

Instream Habitat (20) 14

Bottom Substrate (15) 11

Pool Variety (10) 4

Riffle Habitat (16) 7

Left Bank Stability (7) 3

Right Bank Stability (7) 5

Light Penetration (10) 9

Left Riparian Score (5) 3

Right Riparian Score (5) 4

Total Habitat Score (100) 63 Substrate [gravel, sand silt |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

08/07/06 10007 NA 24 NA 4 Good-Fair
08/06/01 8561 NA 20 NA 3.8 Good-Fair
07/22/96 7081 NA 24 NA 3.6 Good-Fair

Taxonomic Analysis

EPT taxa at the site have increased and decreased in the past ten years with the previous report (2001) being the low. The current EPT taxa total was
increased by relative addition of 4 caddisfly taxa with mayfly and stonefly taxa remaining constant. The EPT biotic index increased from 3.75 in 2001
to 3.96 in 2006; a modest change toward more tolerant species.

Data Analysis

Situated on the northwest corner of Elkin, this partly urban site drains a mostly rural area. The site is located adjacent to the Elkin water treatment
plant and has local hiking trails along the right bank. Silty sand and gravel substrate suggest sediment loading from upstream. The amount of litter in
the stream suggests its proximity to urban and residential areas. Water quality (as indicated by macroinvertebrate sampling) has apparently remained
fairly consistent for the past ten years.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
MITCHELL R SR 1330 08/08/06 Good
County Subbasin 8 digit HUC Index Number Latitude Longitude
SURRY 2 03040101 12-62-(1) 362605 805258

Level IV Ecoregion

Stream Classification

Drainage Area (mi2)

Stream Width (m)

Stream Depth (m)

Northern Inner Piedmont

B Tr ORW

19.8

10

0.2

Forested/Wetland

Urban

Agriculture

Other (describe)

Visible Landuse (%) |

30

20

50

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number

Volume (MGD)

None

Water Quality Parameters

Site Photograph

Temperature (°C) 23.6 _—

Dissolved Oxygen (mg/L) 8

Specific Conductance (uS/cm) 27

pH (s.u.) 6.7

Water Clarity clear

Habitat Assessment Scores (max)

Channel Modification (5) 4

Instream Habitat (20) 16

Bottom Substrate (15) 12

Pool Variety (10) 6

Riffle Habitat (16) 12

Left Bank Stability (7) 6

Right Bank Stability (7) 5

Light Penetration (10) 7

Left Riparian Score (5) 5

Right Riparian Score (5) 3

Total Habitat Score (100) 76 Substrate |Rubble, boulder, gravel I

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

08/08/06 10009 97 29 4.6 3.5 Good
08/06/01 8563 90 40 4.2 34 Good
07/23/96 7091 79 38 3.9 3.1 Good
02/07/91 5544 NA 41 NA 1.9 Excellent
10/25/89 5124 NA 34 NA 2.6 Good

Taxonomic Analysis

Declines in mayfly, stonefly and caddisfly taxa are accompanied by a large increase in chironomid taxa. While total taxa increased from 90 to 97
species between 2001 and 2006, the biotic index of the community now present indicates a loss of more pollution-sensitive species.

Data Analysis

This site, located in a largely agricultural and residential watershed, is downstream of Devotion and the undeveloped Reynolds property. Declines in
water quality (as indicated by macroinvertebrate analysis) have been noted in the past, concurrent with the development of the Old Beau golf resort
which was found responsible for sediment impacts to the stream. An apparent continued decline in the benthic community is implied by this round of

sampling.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Mitchell R SR 1330 06/21/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Surry | 2 | 03040101 | 362607 [ 805221 | 12-62-(1) | Northern Inner Piedmont |

Stream Classification

Drainage Area (mi2)

Elevation (ft)

Stream Width (m)

Average Depth (m)

Reference Site

[ B,Tr,ORW [ 29.1 | 1200 | 13 | 0.4 | Yes |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 40 | [ 60 [ |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Water Quality Parameters tograph

Site Pho

Temperature (°C) 19.4 T Y

Dissolved Oxygen (mg/L) 8.1

Specific Conductance (uS/cm) 28

pH (s.u.) 6.2

Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 18

Bottom Substrate (15) 12

Pool Variety (10) 10

Riffle Habitat (16) 15

Left Bank Stability (7) 6

Right Bank Stability (7) 6

Light Penetration (10) 8

Left Riparian Score (5) 3

Right Riparian Score (5) 4

Total Habitat Score (100) 87 Substrate | cobble, bedrock, boulder, sand, silt

Sample Date Sample ID Species Total NCIBI Bioclassification

06/21/06 2006-89 18 60 Excellent
05/26/99 99-38 15 52 Good
05/16/96 96-51 15 46 Good-Fair

Most Abundant Species Redlip Shiner Exotic Species Rock Bass, Smallmouth Bass, Brown Trout

Species Change Since Last Cycle

Data Analysis

Gains -- White Sucker, Brassy Jumprock, Largemouth Bass, Brown Trout. Losses -- none.

Watershed -- drains western-central Surry County, including the community of Devotion. Habitats -- pool (lower 1/3 of site), bedrock boulders, riffles,

plunge pools. 2006 -- three more species than in 1999; Redlip Shiner = 32% and Bluehead Chub = 26% of sample; unusual fish assemblage with
cold, cool, and warm water species present; two large stocked Brook Trout collected; Rainbow Trout only represented by young-of-year; site is
upstream of a Knapp Mill's Dam that was breached in the spring of 2006. 1996-2006 -- a total of 20 species have been collected here over a ten year
period; this site shows a steady improvement of NCIBI score and bioclassification, which is likely related to ongoing conservation and restoration
efforts in this watershed.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
MITCHELL R SR 1001 08/08/06 Good
County Subbasin 8 digit HUC Index Number Latitude Longitude
SURRY 2 03040101 12-62-(12) 361841 804824
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont C; ORW 76.8 10 1
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 50 20 | 30 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

None | | [

Water Quality Parameters

Temperature (°C) 23.7
Dissolved Oxygen (mg/L) 7.8
Specific Conductance (uS/cm) 37

pH (s.u.) 6.8
Water Clarity clear

Habitat Assessment Scores (max)

Channel Modification (5) 5
Instream Habitat (20) 15
Bottom Substrate (15) 15
Pool Variety (10) 6
Riffle Habitat (16) 12

Left Bank Stability (7) 6
Right Bank Stability (7) 6
Light Penetration (10) 7
5
3

Left Riparian Score (5)

Right Riparian Score (5)

Total Habitat Score (100) 80 Substrate |Bou|der, rubble, gravel, sand I
Sample Date Sample ID 78 EPT Bl EPT BI Bioclassification
08/08/06 10008 104 38 4.4 3.6 Good
08/06/01 8564 95 43 4.2 3.1 Excellent
07/27/96 7090 82 45 4.5 3.7 Good
07/01/87 4113 78 38 4.7 3.6 Good

Taxonomic Analysis

Reversing gains observed in 2001, mayfly and caddisfly taxa reduced sharply in 2006 samples. Total taxa observed increased due largely to an
increase in dipteran taxa, particularly chironomid taxa. The overall biotic index for the site increased from 3.1 to almost 3.6 indicating the community
shifted toward more tolerant organisms.

Data Analysis

The lower Mitchell River watershed, bounded by the US 21 and I-77 corridors west and east, respectively, drains residential and agricultural areas in a
region with continued development. This site is located with the USGS gage # 02112360 (Mitchell River near State Road, NC). If, as subscribed by the
2001 report, this site enjoyed improved water quality due to drought conditions of that period, these improvements were not helpful to the site prior to
the 2006 sampling event and the community reverted (in terms of tolerance) to 1996 conditions of community tolerance, though still increasing overall
diversity.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
S Fk Mitchell R SR 1301 06/21/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Surry | 2 | o3o40101 [ 362012 | 805005 | 12-62-13 | Northern Inner Piedmont |

Stream Classification

Drainage Area (mi2)

Elevation (ft)

Stream Width (m)

Average Depth (m)

Reference Site

[ C [ 24.2 | | 10 | 0.3 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 45 | -— [ 50 [ 5 (rural residential) |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number

Volume (MGD)

Water Quality Parameters

Temperature (°C)

Dissolved Oxygen (mg/L)
Specific Conductance (uS/cm)
pH (s.u.)

Site Photograph

21.9

8.4

37

6.2

Water Clarity

Very slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5 photo not available

Instream Habitat (20) 14

Bottom Substrate (15) 8

Pool Variety (10) 6

Riffle Habitat (16) 5

Left Bank Stability (7) 4

Right Bank Stability (7) 4

Light Penetration (10) 5

Left Riparian Score (5) 4

Right Riparian Score (5) 3

Total Habitat Score (100) 58 Substrate | sand, bedrock, cobble, silt |

Sample Date Sample ID Species Total NCIBI Bioclassification
06/21/06 | 2006-90 | 19 60 Excellent |
Most Abundant Species Rosyside Dace Exotic Species SISl TIPS R EEES, (e SMilibn,
Smallmouth Bass

Species Change Since Last Cycle

Data Analysis

N/A, new site in 2006

Watershed -- drains the extreme west-central side of Surry County. Habitats -- bedrock shelf pools, sandy runs of uniform shallow depth, snags,

undercuts; lower half of sample reach had better instream habitats; water easily silted. 2006 -- first fish community monitoring sample at this site; high

diversity with three species of darter, six species of sunfish and bass, three sucker species, and four intolerant species; maximum NCIBI score and
rating may be related to the extensive stream restoration and conservation efforts in this watershed.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
SNOW CR SR 1121 08/07/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
SURRY 2 03040101 12-62-15 361805 804604
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont C 17.3 6 0.2
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 40 | 60
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
[None | |
Water Quality Parameters Site Photograph
Temperature (°C) 23.9 i
Dissolved Oxygen (mg/L) 7.2
Specific Conductance (uS/cm) 59
pH (s.u.) 6.1
Water Clarity turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)

-
N

[«

=N
o

wloa|NjJo|o | N

Right Riparian Score (5)

Total Habitat Score (100)

[e2)
a

Substrate [Sand, silt, gravel

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

08/07/06 10005 NA 25 NA 4.4 Good-Fair

08/06/01 8565 NA 24 NA 4 Good-Fair

07/23/96 7080 NA 31 NA 3.6 Good

07/01/87 4114 67 27 5.1 4.3 Good-Fair

Taxonomic Analysis

Though total taxa were similar between 2001 and 2006, The mayfly Epeorus was not present in the 2006 sample and the more tolerant mayflies
Caenis, Hexagenia and Isonychia were present in the latter sample. The biotic index of the site rose in 2006 compared to 2001 indicating an overall
more tolerant community present. Those minor differences existed, Trichoptera and Plecoptera taxa recorded remained fairly similar between 2001
and 2006 EPT samples.

Data Analysis

A silt line was noted in riparian trees 1.5 meters above the water level indicating that this site may be subject to high-flow spate events following heavy
rainfall. Note was made of a muddy-silt bottom at the site. Along with a decline in mayfly taxa (Epeorus ) that tend to inhabit cleaner, faster moving
water, these facts may indicate that the site may be experiencing greater siltation than previously encountered. A decline from a Good bioclassification
to Good-Fair in the last basinwide assessment cycle may be continuing at this site.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Snow Cr SR 1121 06/07/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Surry | 2 | 03040101 [ 361805 | 804605 | 12-62-15 | Northern Inner Piedmont |

Stream Classification

Drainage Area (mi2)

Elevation (ft)

Stream Width (m)

Average Depth (m)

Reference Site

| C | 17.2 | | 12 | 0.4 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 85 [ — [ 15 [ |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number

Volume (MGD)

Water Quality Parameters

Temperature (°C) 18.7
Dissolved Oxygen (mg/L) 9.1
Specific Conductance (uS/cm) 57
pH (s.u.) 5.6

Water Clarity

Slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5
Instream Habitat (20) 16
Bottom Substrate (15) 8
Pool Variety (10) 8
Riffle Habitat (16) 14
Left Bank Stability (7) 7
Right Bank Stability (7) 6
Light Penetration (10) 7
Left Riparian Score (5) 5
Right Riparian Score (5) 3
Total Habitat Score (100) 79 Substrate | gravel, sand, bedrock |
Sample Date Sample ID Species Total NCIBI Bioclassification
06/07/06 | 2006-81 | 19 56 Excellent |
Most Abundant Species Bluehead Chub Exotic Species Striped Jumprock, Smallmouth Bass

Species Change Since Last Cycle

Data Analysis

N/A, new site in 2006

Watershed -- drains part of south-western Surry County. Habitats -- low flow; bedrock shelves with riffles, plunge and snag pools; old mill site. 2006 1

- first fish community sample at this location; lots of fish collected (722 individuals); high diversity with three darter species, four sunfish species, four
sucker species, and three intolerant species collected; trophic structure was slightly skewed towards a high percentage of Omnivores+Herbivores;
79% of species represented by multiple age classes.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Fisher R SR 1331 06/21/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Surry | 2 | 03040101 | 362722 [ 804900 | 12-63-(1) | Northern Inner Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
[ WS-II,Tr, HQW [ 36.9 | 1185 | 13 | 04 | Yes |
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 25 | = [ 75 [ |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Water Quality Parameters Site Photograph
Temperature (°C) 21.0 . :
Dissolved Oxygen (mg/L) 7.5
Specific Conductance (uS/cm) 39
pH (s.u.) 6.2
Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 18

Bottom Substrate (15) 12

Pool Variety (10) 8

Riffle Habitat (16) 10

Left Bank Stability (7) 6

Right Bank Stability (7) 6

Light Penetration (10) 10

Left Riparian Score (5) 4

Right Riparian Score (5) 4

Total Habitat Score (100) 83 Substrate cobble, bouler, gravel

Sample Date Sample ID Species Total NCIBI Bioclassification

06/21/06 2006-88 23 56 Excellent
06/20/01 2001-68 18 60 Excellent

Most Abundant Species Redlip Shiner Exotic Species I\R/I(;z:g ?:;:E:IIITS::; SEES, S (25ES,

Gains -- Brassy Jumprock, Rock Bass, Pumpkinseed, Spotted Bass, Spottail Shiner, Mountain Redbelly

Species Change Since Last Cycle Dace, Flat Bullhead Losses - Thicklip Chub, Fieryblack Shiner

Data Analysis

Watershed -- drains the extreme northwest corner of Surry County. Habitats -- runs, side snags, undercuts, woody debris, short and shallow riffles.
2006 -- lots of fish (n = 766, 325 more than in 2001); increase in diversity with three species of darters, seven species of bass and sunfish, three
sucker species, and four intolerant species; large schools of Redlip Shiner colonizing Bluehead Chub nests. 2001-2006 -- 25 species known from this
site; trout never collected here; slightly lower NCIBI score in 2006, but same Excellent rating.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
FISHER R US 601 08/08/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
SURRY 2 03040101 12-63-(7) 362451 804126
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont WS-l HQW 105.6 7 0.4
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 20 [ 20 [ 60 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
None | | [
Water Quality Parameters Site Photograph
Temperature (°C) 25.4
Dissolved Oxygen (mg/L) 7.9
Specific Conductance (uS/cm) 53
pH (s.u.) 6.9
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5)
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)

w

=N
w

Al IN|ODjJO|N|BD |

Right Riparian Score (5)
Total Habitat Score (100)

[«
=

Substrate [Rubble, boulder, gravel, silt |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
08/08/06 10011 NA 27 NA 4.7 Good-Fair
08/08/01 8572 NA 30 NA 3.2 Good
07/23/96 7092 NA 30 NA 3.6 Good

Taxonomic Analysis

Compared to 2001 samples, the loss of sensitive mayflies Epeorus rubidus , Ephoron leukon, Serratella serratoides, and caddisflies Hydropsyche
scalaris, Brachycentrus nigrosoma and Ceraclea ancylus raised this site's EPT biotic index from 3.19 to 4.7. Along with a decline in EPT taxa from 30
in 2001 to 27 in 2006, the site's bioclassification downgraded from Good to Good-Fair.

Data Analysis

Infrequent riffles and silty pools characterize the substrate of this site that had little organic habitat. Due to flow conditions that existed, many root mats
were out of the water. The surrounding watershed, dominated by agricultural, pastoral, and sparse rural residential uses generally retains a good
wooded buffer along the riparian zone of the river. Macroinvertebrate analysis indicates a slight decline in water quality compared to previous
sampling.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
FISHER R NC 268 08/09/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
SURRY 2 03040101 12-63-(9) 362022 804107
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont C 124.6 15 0.3
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 30 20 | 50 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
None | | [
Water Quality Parameters Site Photograph
Temperature (°C) 243 ; ;
Dissolved Oxygen (mg/L) 7.2
Specific Conductance (uS/cm) 68
pH (s.u.) 7
Water Clarity turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4
Instream Habitat (20) 14
Bottom Substrate (15) 8
Pool Variety (10)

Riffle Habitat (16) 14

Left Bank Stability (7) 7
Right Bank Stability (7) 7
Light Penetration (10) 2
4
5

Left Riparian Score (5)

Right Riparian Score (5)

Total Habitat Score (100) 71 Substrate |Bedrock, boulder, rubble, silt I
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
08/09/06 10012 93 28 5.4 4.5 Good-Fair
08/08/01 8571 88 39 5.1 3.9 Good
07/22/96 7079 84 36 5.1 4 Good

Taxonomic Analysis

A decline in sensitive mayfly taxa (including the complete absence of taxa abundant in 2001- Ephoron, Leucrocuta, Stenacron) and the absence of the
previously abundant caddisfly Symphitopsyche morosa accompany an increase in chironomid, mollusk and dragonfly taxa in 2006 samples.

Data Analysis

Co-located with USGS Gage # 02113000 (Fisher River nr. Copeland, NC) this is the most downstream benthos site on the Fisher River, draining 125
square miles at this point. This site had heavy silt between riffles with silty periphyton covering rocks in areas of all but swiftest flow. A residential site
under current construction just upstream of the site on the left bank was contributing silt runoff to the stream. Benthos results observed could imply the
effects of additional embedding of silt on the habitat quality of this site.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
L FISHER R SR 1480 08/08/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
SURRY 2 03040101 12-63-10 (2) 362538 804243
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont C 36.2 5 0.3
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 10 40 | 50 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
None | | [
Water Quality Parameters Site Photograph
Temperature (°C) 24.9 .
Dissolved Oxygen (mg/L) 7.9
Specific Conductance (uS/cm) 63
pH (s.u.) 6.7
Water Clarity clear

Habitat Assessment Scores (max)

Channel Modification (5) 5
Instream Habitat (20) 15
Bottom Substrate (15) 6
Pool Variety (10)

Riffle Habitat (16) 12

Left Bank Stability (7) 3
Right Bank Stability (7) 5
Light Penetration (10) 7
4
3

Left Riparian Score (5)

Right Riparian Score (5)

Total Habitat Score (100) 65 Substrate |Rubble, gravel, silt I
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
08/08/06 10010 NA 25 NA 4.4 Good-Fair
08/07/01 8566 NA 22 NA 4.9 Good-Fair
07/23/96 7093 NA 29 NA 4.2 Good

Taxonomic Analysis

Slight increases in stonefly and caddisfly taxa in this 2006 EPT sample are offset by a slight decline in mayfly relative to 2001 sampling. The 2006
biotic index indicated a slightly more sensitive community present than in 2001.

Data Analysis

The Little Fisher River flows into North Carolina from Virginia and through north-central Surry County before discharging to the Fisher River. The
watershed has mostly agricultural and residential uses. Steep banks along this reach are eroding in the bends of the stream. The substrate was noted
as very silty. Macroinvertebrate data suggest improvement in community diversity and sensitivity since the 2001 sampling event but have not achieved
values equivalent to 1996 results.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Little Fisher R SR 1480 06/20/06 Good
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Surry | 2 | 03040101 | 362743 [ 804432 | 12-63-10-2) | Northern Inner Piedmont |

Stream Classification

Drainage Area (mi2)

Elevation (ft)

Stream Width (m)

Average Depth (m) Reference Site

| C | 21.3 | | 10 0.3 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 20 | [ 80 [ |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number

Volume (MGD)

Water Quality Parameters

Site Photograph

Temperature (°C) 22.8

Dissolved Oxygen (mg/L) 8.4

Specific Conductance (uS/cm) 50

pH (s.u.) 6.1

Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 14

Bottom Substrate (15) 8

Pool Variety (10) 6

Riffle Habitat (16) 10

Left Bank Stability (7) 4

Right Bank Stability (7) 3

Light Penetration (10) 7

Left Riparian Score (5) 2

Right Riparian Score (5) 1

Total Habitat Score (100) 60 Substrate cobble, gravel, sand

Sample Date Sample ID Species Total NCIBI Bioclassification

06/20/06 2006-87 17 52 Good
06/20/01 2001-67 19 50 Good
05/16/96 96-50 15 46 Good-Fair

Most Abundant Species Bluehead Chub Exotic Species Sz el ee,, SEllieuin E26s, ietmElT

Species Change Since Last Cycle

Data Analysis

Redbelly Dace, Rainbow Trout

Dace, Rainbow Trout

Losses -- Satinfin Shiner, Thicklip Chub, Fieryblack Shiner, Flat Bullhead Gains -- Mountain Redbelly

Watershed -- drains rural north-central Surry County up to the NC-VA state line; site is below NCWRC Hatchery Supported Trout Waters. Habitats --
deadfalls, undercuts, snags, short riffles; the riparian zone including the right bank was recently altered via the adjacent field (soil and vegetation was
pushed over the bank edge), causing sediment to enter the stream; water clear but easily silted; more sediment than 2001. 2006 -- Lots of fish (n =
735) with three darter species, three sucker species, and four intolerant species (one less than 2001); Bluehead Chub = 36% and Redlip Shiner =
33% of sample; only one individual of one sunfish species (Redbreast) collected. 1996-2006 -- slight improvement in NCIBI score; stable water quality

rating.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Cody Cr US 268 06/07/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Surry | 2 | 03040101 | 362017 [ 804135 | 12-63-14 | Northern Inner Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| C | 10.8 | | 7 | 04 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 40 | [ 60 [ |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

Water Quality Parameters

Temperature (°C) 16.9
Dissolved Oxygen (mg/L) 9.0
Specific Conductance (uS/cm) 62

pH (s.u.) 6.3
Water Clarity Slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4

Instream Habitat (20) 16

Bottom Substrate (15) 8

Pool Variety (10) 7

Riffle Habitat (16) 7

Left Bank Stability (7) 6

Right Bank Stability (7) 6

Light Penetration (10) 8

Left Riparian Score (5) 4

Right Riparian Score (5) 4

Total Habitat Score (100) 71 Substrate gravel, sand, bedrock shelves

Sample Date Sample ID Species Total NCIBI Bioclassification

06/07/06 2006-80 19 56 Excellent
05/16/96 96-49 18 52 Good

Most Abundant Species Bluehead Chub Exotic Species Central Stoneroller, Fathead Minnow

Gains -- Largemouth Bass, Central Stoneroller, Golden Shiner, Fathead Minnow Losses -- Notchlip

Species Change Since Last Cycle Redhorse, Brassy Jumprock, Green Sunfish

Data Analysis

Watershed -- drains part of central Surry County, including the south side of Dobson. Habitats -- sandy runs with rocky ledges, overhanging bushes,
a few snag pools and shallow plunge pools at the upper end of the site. 2006 -- good abundance (518 individuals); well balanced community of fish
including three darter species, three sunfish species, one sucker species (two less than 1996), and two intolerant species. 1996-2006 -- an additional
211 fish were collected in 2006; the NCIBI metrics for this site have increased slightly and the bioclassification has improved to the highest rating.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
ARARAT R NC 104 07/24/06 Good
County Subbasin 8 digit HUC Index Number Latitude Longitude
SURRY 3 03040101 12-72-(1) 363313 803408
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont WS-1V; Tr 36.2 12 0.3
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 40 [ 0 [ 60 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
none | | [
Water Quality Parameters Site Photograph
Temperature (°C) 20.9 i ; j
Dissolved Oxygen (mg/L) 8.7
Specific Conductance (uS/cm) 59
pH (s.u.) 6.8
Water Clarity slightly turbid
Habitat Assessment Scores (max)

Channel Modification (5) 4

Instream Habitat (20) 16

Bottom Substrate (15) 14

Pool Variety (10) 5

Riffle Habitat (16) 13

Left Bank Stability (7) 6

Right Bank Stability (7) 6

Light Penetration (10) 10

Left Riparian Score (5) 3

Right Riparian Score (5) 2

Total Habitat Score (100) 79 Substrate [mostly gravel, cobble, sand; some boulder and silt |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

07/24/06 10025 - 29 - 3.88 Good
07/23/01 8507 - 25 - 4.04 Good-Fair
07/25/96 7123 - 26 - 3.96 Good-Fair

Taxonomic Analysis

Plecoptera are primarily responsible for the increased EPT in 2006 over prior sampling events. Six stonefly taxa were collected in 2006; two and four
taxa were collected 1996 and 2001 respectively. New taxa records for the site in 2006 were: Heterocloeon anoka , Ephemerella subvaria ,
Maccaffertium ithaca, Rhithrogena uhari, Acroneuria arenosa, Paragnetina immarginata, Malirekus hastatus , and Ceratopsyche bronta .

Data Analysis

The site is located about 4.3 miles NNE of Mount Airy NC and 1000 feet south of the Virginia border. Aimost the entire drainage area is in Virginia.
Sampling results from 1996, 2001, and 2006 show a relatively stable benthic community with little change in EPT Bl values. The increase in the
number of EPT taxa--and particularly stonefly taxa--might indicate slighty better conditions at the site in 2006 than during the prior two sampling
events, though an increase in specific conductance over the three events (35, 52, and 59 pmhos/cm for 1996, 2001, and 2006 respectively) does not
provide support.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Ararat R NC 104 06/20/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Surry | 3 | o3o40101 [ 363313 | 803408 | 12-72-(1) | Northern Inner Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| WS-IV, Tr | 36.2 | | 12 | 0.4 | Yes |
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 35 | = [ 65 [ |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Water Quality Parameters Site Photograph
Temperature (°C) 19.1 e : &

Dissolved Oxygen (mg/L) 7.9 . 3
Specific Conductance (uS/cm) 53
pH (s.u.) 6.2
Water Clarity Very slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5
Instream Habitat (20) 18
Bottom Substrate (15) 10
Pool Variety (10) 6

Riffle Habitat (16) 7
Left Bank Stability (7) 6
Right Bank Stability (7) 6
Light Penetration (10) 8
4
3

Left Riparian Score (5)
Right Riparian Score (5)

Total Habitat Score (100) 73 Substrate | cobble, gravel, sand, bedrock |
Sample Date Sample ID Species Total NCIBI Bioclassification
06/20/06 | 2006-85 | 19 54 Excellent |
Most Abundant Species Bluehead Chub Exotic Species Green Sunfish, Mountain Redbelly Dace
Species Change Since Last Cycle N/A, new site in 2006

Data Analysis

Watershed -- flows from Patrick County in southwest Virginia; downstream the river flows south and drains the east side of Mount Airy. Habitats --
riffles, snags, bedrock shelves. 2006 -- new fish community monitoring site; lots of fish collected (total of 899); high diversity with three darter species,
two sunfish species, three sucker species, and two intolerant species, but no piscivores and no trout.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
| ARARAT R | SR 2026 | 07/25/06 | Good |
County Subbasin 8 digit HUC Index Number Latitude Longitude
[ SURRY | 3 | 03040101 [ 12-72-(4.5) | 362416 | 803343 |
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
[ Northern Inner Piedmont C [ 231 [ 30 | 0.5 |
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 100 0 [ 0 | 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Mount Airy WWTP | NC0021121 | 7.0 [
Water Quality Parameters Site Photograph
Temperature (°C) 24.6 gl
Dissolved Oxygen (mg/L) 8.7
Specific Conductance (uS/cm) 146
pH (s.u.) 7.8
Water Clarity | slightly turbid
Habitat Assessment Scores (max)
Channel Modification (5) 4
Instream Habitat (20) 18
Bottom Substrate (15) 12

Pool Variety (10) 5
Riffle Habitat (16) 6
Left Bank Stability (7) 1
Right Bank Stability (7) 5
4
5
5

Light Penetration (10)
Left Riparian Score (5)

Right Riparian Score (5)

Total Habitat Score (100) 65 Substrate |mostly cobble, sand, gravel; some boulder, silt |
Sample Date Sample ID ST EPT BI EPT BI Bioclassification
07/25/06 10031 95 41 4.99 4.23 Good
07/23/01 8506 77 28 5.57 4.62 Good-Fair
08/28/96 7181 69 20 5.81 4.81 Fair
07/12/90 5378 59 17 6.17 543 Fair
07/26/88 4661 62 16 6.36 5.68 Fair
09/24/86 3919 50 1 6.56 5.46 Fair

Taxonomic Analysis

Since the sampling event in September 1986, richness in each of the orders Ephemeroptera, Plecoptera, and Trichoptera have increased. The
increase in richness for each order was especially significant between the 2001 and 2006 collections (14 to 22 for mayflies, two to four for stoneflies,
12 to 15 for caddisflies). Of the six most pollution-intolerant EPT taxa recorded for the site, five were recorded for the first time in 2006: Serratella
molita, Brachycentrus numerosus , Paralepthophlebia, Paranyctiophylax , and Goera. The most tolerant taxon recorded for the site, Hydropsyche
betteni, has declined from abundant in 1986 and 1988 to common in 1990 and has not been collected from the site during the three most recent
sampling events.

Data Analysis

The site is 7 miles SSE of Mt Airy NC and about 5 miles WNW of Pilot Mountain NC. Since the sampling event in September 1986 all indications from
the benthic data show consistent improvements in water quality at the site. EPT richness has increased from the low of 11 taxa in 1986 to 41 in 2006;
the NCBI has decreased in value from 6.56 to 4.99 over the same period. Accordingly, the resultant bioclassification has improved from Fair in 1986 to
Good in 2006. The greatest difference occurred between the sampling events in 2001 and 2006 with an increase of 13 EPT taxa collected and the
addition of several particularly intolerant taxa in 2006. From 1997 to 2006 there has been a reduction in the discharge from Mount Airy WWTP, from a
monthly average of 6.1 MGD in April 1997 to 2.9 MGD in July 2006 (with a spike to 6.3 MGD in March 2000). A loss of textile production in Mount Airy
is responsible for the reduced discharge from the WWTP.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
LOVILLS CR SR 1700 07/24/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
SURRY 3 03040101 12-72-8-(1) 363233 803735
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont WS-V 26.8 13 0.3
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 0 [ 100 [ 0 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
none | | [
Water Quality Parameters Site Photograph
T T F e
Temperature (°C) 24.2 v g ?"
Dissolved Oxygen (mg/L) 8.8 4 o
Specific Conductance (uS/cm) 55
pH (s.u.) 7.4
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4
Instream Habitat (20) 16
Bottom Substrate (15) 13
Pool Variety (10) 8
Riffle Habitat (16) 12

Left Bank Stability (7) 6
Right Bank Stability (7) 6
Light Penetration (10) 4
4
3

Left Riparian Score (5)

Right Riparian Score (5)

Total Habitat Score (100) 76 Substrate good mix of sand through bedrock classes; some silt present I
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
07/24/06 10027 - 23 - 4.46 Good-Fair
07/24/01 8508 - 26 - 4.18 Good-Fair
07/25/96 7122 - 22 - 4.75 Good-Fair

Taxonomic Analysis

Twelve Ephemeroptera, three Plecoptera, and eight Trichoptera taxa were collected from the site in 2006. Abundant taxa were: Acentrella, Baetis
intercalaris , Heterocloeon anoka , Maccaffertium modestum, Stenacron pallidum, Isonychia, Leuctra, Cheumatopsyche , and Hydropsyche venularis .

Data Analysis

The site is three miles NNW of downtown Mount Airy NC and one mile south of the Virginia border. Most of the drainage area for the site is in Virginia.
EPT richness fell and the EPT BI value increased between 2001 and 2006, though both values are still slightly better than those attained in 1996. No
specific stressors are indicated by the benthic community.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
LOVILLS CR SR 1371 07/24/06 Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
SURRY 3 03040101 12-72-8-(3) 362919 803701
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont C 35 8 0.4
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 0 [ 90 [ 10 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
[none | | [
Water Quality Parameters Site Photograph
Temperature (°C) 27.4 '
Dissolved Oxygen (mg/L) 9.7
Specific Conductance (uS/cm) 68
pH (s.u.) 9
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4
Instream Habitat (20) 13
Bottom Substrate (15) 12

Pool Variety (10) 9
Riffle Habitat (16) 9
Left Bank Stability (7) 2
Right Bank Stability (7) 2
0
2
2

Light Penetration (10)
Left Riparian Score (5)

Right Riparian Score (5)

Total Habitat Score (100) 55 Substrate |nearly even mix of sand, gravel, cobble; some bedrock |
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
07/24/06 10026 73 19 5.63 4.88 Fair
07/24/01 8509 67 14 6.38 472 Fair
07/25/96 7121 63 16 6.42 5.06 Fair

Taxonomic Analysis

Twelve Ephemeroptera and seven Trichoptera taxa were collected in 2006; Plecoptera have never been collected from the site. Abundant EPT in 2006
were: Heterocloeon anoka, Maccaffertium modestum, Isonychia, Cheumatopsyche , Hydropsyche venularis, Macronychus glabratus , Promoresia
elegans, Simulium, Cricotopus bicinctus, Cricotopus vierriensis group, Lumbriculidae, and Acari. Baetidae, a ubiquitous family of mayflies, were not
identified from the site in 2001; seven baetid taxa were present in 2006.

Data Analysis
The site is located near US 52 southwest of downtown Mount Airy NC. An increase in the number of EPT taxa collected and a decrease in the NCBI
value in 2006 may be indicating slightly better water quality over 1996 and 2001. The benthic fauna do not indicate a particular stressor as a problem.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Lovills Cr SR 1371 06/19/06 Good
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Surry | 3 | o3o40101 [ 362919 | 803700 | 12-72-8-(3) | Northern Inner Piedmont |

Stream Classification

Drainage Area (mi2)

Elevation (ft)

Stream Width (m)

Average Depth (m)

Reference Site

[ C [ 9.7 | | 9 | 0.3 | No |
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 10 | 90 [ [ |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Water Quality Parameters Site Photograph

E N X - z
Temperature (°C) 28.4 | ol =
Dissolved Oxygen (mg/L) 9.5
Specific Conductance (uS/cm) 74
pH (s.u.) 6.2
Water Clarity Clear
Habitat Assessment Scores (max)
Channel Modification (5) 3
Instream Habitat (20) 15
Bottom Substrate (15) 6
Pool Variety (10) 7
Riffle Habitat (16) 15
Left Bank Stability (7) 2
Right Bank Stability (7) 2
Light Penetration (10) 0
Left Riparian Score (5) 1
Right Riparian Score (5) 1
Total Habitat Score (100) 52 Substrate | cobble, gravel, sand |
Sample Date Sample ID Species Total NCIBI Bioclassification
06/19/06 | 2006-84 | 16 48 Good |
Most Abundant Species Redlip Shiner Exotic Species Central Stoneroller

Species Change Since Last Cycle

Data Analysis

N/A, new site in 2006

Watershed -- drains the west side of Mount Airy in northern Surry County; stream runs through town. Habitats -- riffles (with Podostemum), runs,
pools; excessive periphyton; banks stabilized with pavers near bridge crossing; open canopy, grasses, no trees. 2006 -- first fish community sample
at this location; extreme number of fish (2073) and biomass; three darter species, one sunfish species, two sucker species, and two intolerant species
collected; Redlip Shiner = 40% of total, and Bluehead Chub = 31%.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Stewarts Cr SR 1622 06/20/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Surry | 3 | 03040101 | 363138 [ 804239 | 12-72-9-1 | Northern Inner Piedmont |

Stream Classification

Drainage Area (mi2)

Elevation (ft)

Stream Width (m)

Average Depth (m)

Reference Site

| WS-IV;Tr | 24.2 | | 10 0.4 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 30 | -— [ 60 [ 10 (rural residential) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

Water Quality Parameters

Site Photograph

Temperature (°C) 26.0 o

Dissolved Oxygen (mg/L) 8.1

Specific Conductance (uS/cm) 42

pH (s.u.) 5.9

Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) D)

Instream Habitat (20) 18

Bottom Substrate (15) 11

Pool Variety (10) 8

Riffle Habitat (16) 15

Left Bank Stability (7) 6

Right Bank Stability (7) 7

Light Penetration (10) 10

Left Riparian Score (5) 4

Right Riparian Score (5) 5

Total Habitat Score (100) 89 Substrate gravel, cobble, sand, bedrock

Sample Date Sample ID Species Total NCIBI Bioclassification

06/20/06 2006-86 20 54 Excellent
06/21/01 2001-69 17 54 Excellent
05/17/96 96-52 19 54 Excellent

Most Abundant Species Redlip Shiner Exotic Species Central Stoneroller, Warpaint Shiner

Species Change Since Last Cycle

Data Analysis

Fieryblack Shiner

Gains -- Bluegill, Spottail Shiner, Sandbar Shiner, Mountain Redbelly Dace. Losses -- Smallmouth Bass,

Watershed -- drains the extreme upper north-central region of Surry County and a small portion of south Carroll County, Virginia. Habitats -- runs,
riffles, side woody debris; Fissidens moss. 2006 -- abundant fish (906 total) including three darter species, two sunfish species, three sucker species,
and two intolerant species; three more species collected than in 2001, yet two less intolerants. 1996-2006 -- total of 22 species collected from this

site; very consistent metrics among three samples, and identical NCIBI scores and ratings.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
STEWARTS CR SR 2258 07/25/06 Good
County Subbasin 8 digit HUC Index Number Latitude Longitude
SURRY 3 03040101 12-72-9-(1) 362744 803731
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont WS-1V; Tr 78.6 15 0.3
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 20 [ 80 [ 0 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
[none | | [
Water Quality Parameters Site Photograph
Temperature (°C) 22.5 Sk
Dissolved Oxygen (mg/L) 8.1
Specific Conductance (uS/cm) 72
pH (s.u.) 6.8
Water Clarity slightly turbid
Habitat Assessment Scores (max)
Channel Modification (5) 4
Instream Habitat (20) 15
Bottom Substrate (15) 14
Pool Variety (10) 10
Riffle Habitat (16) 6
Left Bank Stability (7) 6
Right Bank Stability (7) 6
Light Penetration (10) 6
Left Riparian Score (5) 3
Right Riparian Score (5) 3
Total Habitat Score (100) 73 Substrate |gravel, sand, cobble; some silt I
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
07/25/06 10028 110 37 5.35 4.56 Good
07/24/01 8511 78 34 5.31 4.48 Good
07/25/96 7120 81 27 5.61 4.78 Good-Fair

Taxonomic Analysis

The greatest number of EPT taxa for a sampling event occurred in 2006. The increase in EPT richness in 2006 over 2001 was due to Plecoptera; one
stonefly taxon was collected in 2001 and four in 2006. Abundant EPT taxa in 2006 included: Baetis intercalaris , Serratella deficiens , Maccaffertium
ithaca, Isonychia, Ceratopsyche bronta, C. sparna, Cheumatopsyche, and Hydropsyche venularis .

Data Analysis

The site is about 3 miles SSW of downtown Mount Airy and 2.3 stream miles from the confluence with Ararat River. NCBI and EPT Bl values suggest
similar water quality conditions between 2001 and 2006; more significant differences are seen between 1996 and 2001 (as reflected in the improved
classification of Good in 2001 from Good-Fair in 1996).




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification

FLAT SHOAL SR 2017 07/25/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude

SURRY 3 03040101 12-72-13 362420 803338
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont C 9 5 0.3
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 100 [ 0 [ 0 0
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

none | |

Water Quality Parameters

Temperature (°C) 21.7
Dissolved Oxygen (mg/L) 8
Specific Conductance (uS/cm) 52
pH (s.u.) 6.1
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 14

Bottom Substrate (15) 4

Pool Variety (10) 10

Riffle Habitat (16) 5

Left Bank Stability (7) 3

Right Bank Stability (7) 1

Light Penetration (10) 9

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 61 Substrate |most|y sand, gravel; some silt, cobble

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
07/25/06 [ 10030 - [ 25 | - | 3.30 | Good-Fair

Taxonomic Analysis

Thirteen Ephemeroptera, three Plecoptera, and nine Trichoptera taxa were collected from the site. Abundant taxa were: Baetis pluto, Serratella
deficiens , Maccaffertium modestum , Leuctra, Chimarra, and Neophylax oligius .

Data Analysis

The site is 7 miles SSE of Mt Airy NC, about 5 miles WNW of the city of Pilot Mountain NC, and about 250 from the confluence with Ararat River. The
site was sampled for benthic invertebrates for the first time in 2006. The former basinwide site was upstream at SR 1827 and had a small drainage
area; presently the BAU does not have criteria to rate such streams. Though the site at SR 2017 has the advantage of a possessing a large enough
drainage area so that a rating can be assessed, the hydrology of the stream at the site is influenced by high flow events in nearby Ararat River and
therefore is not representative of the stream as a whole. During the next cycle consideration for a basinwide site should be given to the next upstream
road crossing or to the original site if small-stream criteria have been developed.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Toms Cr SR 2024 06/19/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Surry | 3 | o3o40101 [ 362308 | 803150 | 12-72-14-(4) | Northern Inner Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| C | 37.7 | | 14 | 04 | No |
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 90 | -— [ 5 [ 5 (rural residential) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Water Quality Parameters Site Photograph
Temperature (°C) 20.1 £
Dissolved Oxygen (mg/L) 8.0
Specific Conductance (uS/cm) 65
pH (s.u.) 5.9
Water Clarity Slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 18

Bottom Substrate (15) 10

Pool Variety (10) 9

Riffle Habitat (16) 10

Left Bank Stability (7) 6

Right Bank Stability (7) 5

Light Penetration (10) 8

Left Riparian Score (5) 4

Right Riparian Score (5) 5

Total Habitat Score (100) 80 Substrate gravel, cobble, bedrock, sand

Sample Date Sample ID Species Total NCIBI Bioclassification

06/19/06 2006-83 22 58 Excellent
06/21/01 2001-70 23 56 Excellent

Most Abundant Species Redlip Shiner Exotic Species DS :(;i?%(:r::[rglresignil:gltr, Sz

Losses -- Notchlip Redhorse, Warmouth, Thicklip Chub, Snail Bullhead Gains -- Spotted Bass, Creek

Species Change Since Last Cycle Chub, Flat Bullhead

Data Analysis

pools, riffles, cobble, flat rocks; mountain-like; good riparian including Rhododendron and Mountain Laurel. 2006 -- lots of fish (834 total); very
diverse, well balanced community of fish including three darter species, five sunfish species, three sucker species, and two intolerant species;

has earned two consecutive Excellent bioclassifications.

Watershed -- drains part of the eastern edge of Surry County including the town of Pilot Mountain and a small section of Stokes County. Habitats --

approaching a maximum NCIBI score. 2001-2006 -- This watershed continues to support a diverse community of fish (26 species collected here) and




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Little Yadkin R SR 1236 06/19/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Stokes | | o3o40101 [ 361847 | 802402 | 12-77 | Northern Inner Piedmont |

Stream Classification

Drainage Area (mi2)

Elevation (ft)

Stream Width (m)

Average Depth (m) Reference Site

| C 32.3 | | 14 | 04 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) 85 | = [ 10 [ 5 (rural residential) |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number

Volume (MGD)

Water Quality Parameters

Temperature (°C)
Dissolved Oxygen (mg/L)

Specific Conductance (uS/cm)

pH (s.u.)

Water Clarity

Habitat Assessment Scores (max)

19.7
7.8
71
6.0

Slightly turbid

Site Photograph

m Sl

T

Channel Modification (5) 5

Instream Habitat (20) 16

Bottom Substrate (15) 6

Pool Variety (10) 8

Riffle Habitat (16) 14

Left Bank Stability (7) 6

Right Bank Stability (7) 6

Light Penetration (10) 7

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 78 Substrate | gravel, cobble, bedrock

Sample Date Sample ID Species Total NCIBI Bioclassification

06/19/06 2006-82 17 54 Excellent
06/21/01 2001-71 22 54 Excellent
05/17/96 96-53 21 54 Excellent

Most Abundant Species Redlip Shiner Exotic Species Mountain Redbelly Dace

Species Change Since Last Cycle

Data Analysis

Losses -- Notchlip Redhorse, Green Sunfish, Largemouth Bass, Goldfish, Thicklip Chub, Fieryblack
Shiner, Flat Bullhead Gains -- Bluegill, Mountain Redbelly Dace

Watershed -- drains the rural southwest corner of Stokes County. Habitats -- gravel and cobble riffles, woody debris, tires; open canopy at upper end
of reach. 2006 -- lots of fish (1002); well balanced community, but five fewer species collected since 2001 including two intolerants (Thicklip Chub and
Fieryblack Shiner). 1996-2006 -- 25 fish species have been collected at this site; slight increase in specific conductance over three cycles from 43 to

71 pS/cm; third cycle with identical NCIBI score and Excellent bioclassification.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
L YADKIN R SR 1102 08/09/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
STOKES 2 03040101 12-77 361704 802549
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont WS-V 48.9 10 0.2
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 70 10 [ 20 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
None | | [
Water Quality Parameters Site Photograph
Temperature (°C) 26
Dissolved Oxygen (mg/L) 6.7
Specific Conductance (uS/cm) 73
pH (s.u.) 6.7
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5)
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)

[6)]

N
N

alo|N|Jlao|la|lw|h~|®w

Right Riparian Score (5)
Total Habitat Score (100)

[$)]
w

Substrate  [Sand with little gravel and silt. |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
08/09/06 10014 102 33 5.4 4.5 Good-Fair

Taxonomic Analysis

A fairly diverse, though relatively tolerant community of macroinvertebrates was identified at this site. Edge habitat (snags, undercut banks, root mats)
provided diverse taxa despite a predominately sand substrate across the stream channel. Leptocerid caddisflies and coleopterans were well
represented among taxa taking advantage of the organic habitat.

Data Analysis

This site was moved to this location for the first time in this sampling trip of 2006. At this point, the Little Yadkin River drains approximately 49 square
miles, much of it in the US 52 corridor with agricultural, commercial, and residential land uses. Previous sampling, labeled as Little Yadkin River at SR
1236 had actually been collected from Danbury Creek at SR 1236, upstream of the confluence of Danbury Creek and West Prong where the Little
Yadkin River is formed. The current site at SR 1102 is approximately 6 river miles downstream of this location.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
FORBUSH CR SR 1570 08/10/06 Good-Fair

County Subbasin 8 digit HUC Index Number Latitude Longitude
YADKIN 2 03040101 12-83-(1.5) 360725 803034

Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont R A 8 e
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 60 10 | 30 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

None | | [

Water Quality Parameters

Temperature (°C) 24.9
Dissolved Oxygen (mg/L) 7.3
Specific Conductance (uS/cm) 72
pH (s.u.) 7
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5)
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)

H

=N
(o]

NIN|w|~|O

-
o

wlo,

Right Riparian Score (5)
Total Habitat Score (100)

[$)]
a

Substrate  [Rubble, sand, boulder, gravel |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
08/10/06 10017 NA 22 NA 4.8 Good-Fair

08/08/01 8573 NA 22 NA 4.2 Good-Fair
07/24/96 7099 NA 23 NA 4 Good-Fair

Taxonomic Analysis

Taxa richness was identical at this site in 2006 and 2001 samples though a few more tolerant species in 2006 raised the EPT biotic index slightly. The
lack of the caddisfly genera Oecetis, Triaenodes and Brachycentrus in 2006 samples may be an indication that woody habitat available at higher flow
may have been absent during this sampling event due to low flows.

Data Analysis

Forbush Creek, just north of North Deep Creek and US 421 drains an agricultural area though increasing development from the south along the
highway corridor probably influences the area. The site has steep and highly eroded banks with a rubble/sand substrate. A large corn field abuts the
stream on the right bank. The benthic community appears fairly consistent over time though a slight trend toward more tolerant species was observed
during the 2006 sampling event.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
LOGAN CR SR 1571 08/11/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
YADKIN 2 03040101 12-83-2-(0.7) 360726 803015
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont R A3 g e
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 70 | 30 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
[None | | [
Water Quality Parameters Site Photograph
Temperature (°C) 23.9 v i ; i
Dissolved Oxygen (mg/L) 6.7
Specific Conductance (uS/cm) 89
pH (s.u.) 6.6
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)

-
£

AlPhIN|OW|W|W|O|Ww

Right Riparian Score (5)
Total Habitat Score (100)

[$)]
a0

Substrate  [Sand, gravel, silt, rubble |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
08/11/06 10018 NA 21 NA 5.1 Good-Fair
08/09/01 8576 NA 31 NA 4.8 Good
07/24/96 7098 NA 27 NA 4.7 Good-Fair

Taxonomic Analysis

EPT taxa declined sharply in 2006 sampling compared to 2001. Trichoptera and Plecoptera taxa dropped by half while the EPT biotic index declined
only slightly. This fact may suggest that declines may have been habitat, rather than water quality related.

Data Analysis

The Logan Creek site is surrounded by open agricultural fields. The immediate watershed has a fairly broad floodplain, making the land ideal for this
use. At the time of sampling, the stream was heavily laden with woody debris piles, suggesting recent high flows that may have scoured benthos
populations and created the drop in taxa richness observed. Some riparian logging activities were also obvious at the site. Previous sampling had
indicated a relatively stable community.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
N Deep Cr SR 1605 06/07/06 Good-Fair
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Yadkin | 2 | 03040101 | 360811 [ 803744 [  12-84-1-05) | Northern Inner Piedmont |

Stream Classification

Drainage Area (mi2) Elevation (ft)

Stream Width (m)

Average Depth (m) Reference Site

[ C [ 35.8 | | 10 | 0.3 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 40 | -— [ 30 [ 30 (overhead powerline) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Water Quality Parameters

Temperature (°C) 16.8
Dissolved Oxygen (mg/L) 7.9
Specific Conductance (uS/cm) 75

pH (s.u.) 5.9
Water Clarity Slightly turbid

Habitat Assessment Scores (max)

Sit

Channel Modification (5) 5

Instream Habitat (20) 10

Bottom Substrate (15) 3

Pool Variety (10) 6

Riffle Habitat (16) 3

Left Bank Stability (7) 1

Right Bank Stability (7) 1

Light Penetration (10) 5

Left Riparian Score (5) 2

Right Riparian Score (5) 2

Total Habitat Score (100) 38 Substrate sand, clay

Sample Date Sample ID Species Total NCIBI Bioclassification

06/07/06 2006-79 16 42 Good-Fair
06/21/01 2001-72 13 44 Good-Fair
05/15/96 96-46 13 44 Good-Fair

Most Abundant Species Bluehead Chub Exotic Species None

Species Change Since Last Cycle

Data Analysis

Gains -- Highback Chub, Golden Shiner, Margined Madtom, Fantail Darter Losses -- Fieryblack Shiner

Watershed -- drains eastern and northern Yadkinville and southern Booneville, in central Yadkin County. Habitats -- sandy runs, side snag pools,
few root wads and undercuts; areas with severe vertical bank erosion; power line right of way and ATV access; no canopy in upper 1/3 of site. 2006 --
good diversity, with 16 species collected; first collection of Fantail Darter at this site. 1996-2006 -- 17 fish species are known from this site; little
change in the fish community, with an almost identical NCIBI score, and the same rating; consistently very low habitat scores over three assessments.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
N DEEP CR SR 1510 08/11/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
YADKIN 2 03040101 12-84-1-(0.5) 360733 803532
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont C 42 10 0.3
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 100 [ [ |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Yadkinville WWTP | NC0020338 | 1.0 |
Water Quality Parameters Site Photograph
Temperature (°C) 23.5 .

Dissolved Oxygen (mg/L) 7.5

Specific Conductance (uS/cm) 91

pH (s.u.) 6.9

Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 18

Bottom Substrate (15) 12

Pool Variety (10) 10

Riffle Habitat (16) 16

Left Bank Stability (7) 7

Right Bank Stability (7) 7

Light Penetration (10) 7

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 92 Substrate |Bou|der, rubble, gravel, sand I

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

08/11/06 10015 75 26 5.3 4.8 Good-Fair
08/09/01 8575 76 26 5.4 4.6 Good-Fair
07/25/96 7100 57 24 5.3 4.9 Good-Fair
04/12/93 6155 53 25 4.9 4.4 Good-Fair

Taxonomic Analysis

Taxonomic results for 2006 are very similar to 2001 data. EPT abundance has increased from 137 to 146, spurred by an increase in several baetid
mayfly taxa. The stream maintains a fairly diverse, if somewhat tolerant community of macroinvertebrates. A jump in taxa between 1996 and 2001
appears to have been maintained fairly consistently since then. Blackfly larvae and the relatively sensitive mayfly Serratella deficiens are taxa that
have reappeared in abundance.

Data Analysis

Located several miles downstream of the Yadkinville WWTP, this site is located in a forested drainage and is situated in Shore-Styers Mill Site park. A
waterfall just upstream of the site provides good physical aeration when flowing. The substrate has a good mix of rock sizes provided common riffles
and the riparian vegetation provides both good canopy and runoff buffer.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
S Deep Cr SR 1152 06/06/06 Good
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Yadkin | 2 | 03040101 | 360550 [ 804035 | 12-84-2-(1) | Northern Inner Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| WS-Ill | 50.6 | | 10 | 0.4 | No |
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 60 | == [ 40 [ |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Water Quality Parameters Site Photograph
Temperature (°C) 20.7 ol '
Dissolved Oxygen (mg/L) 7.8
Specific Conductance (uS/cm) 68
pH (s.u.) 6.7
Water Clarity Turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 12

Bottom Substrate (15) 3

Pool Variety (10) 9

Riffle Habitat (16) 2

Left Bank Stability (7) 3

Right Bank Stability (7) 3

Light Penetration (10) 10

Left Riparian Score (5) 5

Right Riparian Score (5) 3

Total Habitat Score (100) 55 Substrate sand, gravel

Sample Date Sample ID Species Total NCIBI Bioclassification

06/06/06 2006-78 17 52 Good
06/22/01 2001-73 19 52 Good
05/15/96 96-47 17 48 Good

Most Abundant Species Bluehead Chub Exotic Species None

Gains -- Warmouth, Fieryblack Shiner, Fantail Darter, Eastern Mosquitofish Losses -- White Sucker,

Species Change Since Last Cycle Green Sunfish, Whitefin Shiner, Spottail Shiner, Snail Bullhead, Flat Bullhead

Data Analysis

Watershed -- drains the southwest side of Yadkin County, west of Yadkinville. Habitats -- good pools (favored by sucker species), coarse woody
debris, large bedrock outcrop on left side. 2006 -- good species diversity including four darter species, three sucker species, and three intolerant
species (Fieryblack Shiner, Highback Chub, Piedmont Darter). 1996-2006 -- 25 species have been collected here; this site has sustained a stable
and diverse fish community, and a rating of Good since 1996.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
S DEEP CR SR 1710 08/09/01 Good-Fair

County Subbasin 8 digit HUC Index Number Latitude Longitude
YADKIN 2 03040101 12-84-2-(5.5) 360624 803518

Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont WS-V 63.5 10 0.3
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 70 10 [ 20 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

None | | |

Water Quality Parameters

Temperature (°C) 23
Dissolved Oxygen (mg/L) 6.4
Specific Conductance (uS/cm) 68
pH (s.u.) 7.4
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5)
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)
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Right Riparian Score (5)
Total Habitat Score (100)
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N

Substrate [Sand, silt |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
08/10/06 10016 75 24 4.9 3.9 Good-Fair

08/09/01 8574 65 19 5.3 4.4 Good-Fair
07/26/96 7101 56 26 4.8 4.4 Good-Fair

Taxonomic Analysis

The 2006 sampling event at this site realized a gain in mayfly, stonefly and caddisfly taxa, all contributing to a decrease in the biotic index (overall and
EPT); an indication that a less tolerant benthic community currently inhabits the site. Overall, 10 taxa were gained in this most current survey.

Data Analysis

South Deep Creek drains the southwest corner of Yadkin County before joining North Deep Creek 3 miles downstream of this site. The sandy/silty
substrate here is likely contributed in some part by the steep, badly eroded banks. Evidence of flash flows of 5 feet stage were present, though flow
was low at the time of sampling with many root mats out of the water. Stream-edge woody debris and remaining root mats provided much of the
habitat for the benthic community observed, qualifying the site for a Good-Fair bioclassification.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
MUDDY CR SR 1898 08/07/06 Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
FORSYTH 4 03040101 12-94-(0.5) 361331 802022
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont C i3 3 0.2
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 60 40 | 0 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
| | | |
Water Quality Parameters Site Photograph
Temperature (°C) 24 . . W ;
Dissolved Oxygen (mg/L) 6.9
Specific Conductance (uS/cm) 65
pH (s.u.) 6.5
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)
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Right Riparian Score (5)
Total Habitat Score (100)

(o)
w

Substrate mostly sand with some gravel and cobble |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
08/07/06 10038 14 - 5.9 Fair

08/06/01 8500 - 19 - 5.1 Good-Fair
08/05/96 7103 === 18 == 5.0 Good-Fair

Taxonomic Analysis

Benthic sampling in 2006 resulted in the lowest number of EPT ever collected at this site. Taxa collected in 2001 that were absent in 2006 included
two intolerant caddisflies, Neophylax oligius and Pycnopsyche as well as three mayflies, Baetisca carolina, Hexagenia, and Stenacron
interpunctatum. Taxa never before collected included the mayfly Plauditus, and the caddisfly Polycentropus. The increase in the EPT Bl indicates
an overall more tolerant EPT community.

Data Analysis

Upstream of Winston-Salem, this segment of Muddy Creek primarily drains agricultural land, though the immediate landuse at the site was forest and
residential. The reduction of the rating from Good-Fair in 2001 to Fair in 2006 appears to be associated with poorer habitat (73 in 2001). Sediment
loading from agriculture and erosion has possibly impacted the macroinvertebrate community as higher sediment homogeneity was observed in 2006
than in previous years.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
MUDDY CR SR 2995 09/28/06 Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
FORSYTH 4 03040101 12-94-(0.5) 360001 802025
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont C 2242 17 0.5
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 0 100 | 0 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
none | | [
Water Quality Parameters Site Photograph
Temperature (°C) 19.3 ' : b e
Dissolved Oxygen (mg/L) 8.6
Specific Conductance (uS/cm) 420
pH (s.u.) 7.5
Water Clarity slightly turbid

Habitat Assessment Scores (max)
Channel Modification (5) 4
Instream Habitat (20) 14
Bottom Substrate (15) 3
Pool Variety (10) 4
Riffle Habitat (16) 5

5

5

Left Bank Stability (7)
Right Bank Stability (7)

Light Penetration (10) 10

Left Riparian Score (5) 1

Right Riparian Score (5)

Total Habitat Score (100) 52 Substrate mostly sand with some bedrock, boulder and cobble I

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

09/28/06 10071 58 12 6.3 5.4 Fair
08/07/01 8462 50 14 6.5 5.8 Good-Fair
08/06/96 7125 51 18 6.4 5.6 Good-Fair
07/31/85 3572 53 17 6.6 5.2 Fair

Taxonomic Analysis

The loss of two EPT taxa and a reduced EPT abundance (from 80 in 2001 to 70 in 2006) at this site reduced the bioclassification to Fair for 2006.
Previously abundant taxa not collected in 2006 included only the mayfly Stenacron interpunctatum. Of note, two intolerant stoneflies, Acroneuria
abnormis and Paragnetina fumosa have been present since 1985. The midge (Chironomidae) community was more diverse than in past years with a
higher number of tolerant species, five of which were abundant (Conchapelopia gr. and Polypedilum illinoense gr., P. flavum, Rheocrocopus robacki
and Rheotanytarsus)

Data Analysis

This site is below the confluence of Muddy and Salem Creeks. The high specific conductance measured (420) is a result of urban runoff from
southwestern Winston-Salem and the W-S Archie-Elledge WWTP that discharges into Salem Creek. Although the biotic index is lower than the 2001
Bl, the stream still rated Fair due a low EPT richness and EPT abundance. However, this site only missed a Good-Fair rating by one abundance value
(EPT N =70) indicating that stream conditions have not changed much since 2001.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Silas Cr SR 1137 06/05/06 Good-Fair
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Forsyth | 4 | 03040101 [ 360244 | 802115 | 12-94-10 | Southern Outer Piedmont |

Stream Classification

Drainage Area (mi2)

Elevation (ft)

Stream Width (m)

Average Depth (m)

Reference Site

| C | 11.9 | | 6 | 0.3 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 60 | 10 [ 30 [ |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Water Quality Parameters raph

Temperature (°C)

Dissolved Oxygen (mg/L)
Specific Conductance (uS/cm)
pH (s.u.)

18.3
7.0
127
6.2

Water Clarity

Slightly turbid

Habitat Assessment Scores (max)

Site Photog

Channel Modification (5) 5

Instream Habitat (20) 13

Bottom Substrate (15) 3

Pool Variety (10) 6

Riffle Habitat (16) 1

Left Bank Stability (7) 2

Right Bank Stability (7) 2

Light Penetration (10) 9

Left Riparian Score (5) 4

Right Riparian Score (5) 4

Total Habitat Score (100) 49 Substrate sand

Sample Date Sample ID Species Total NCIBI Bioclassification

06/05/06 2006-72 13 44 Good-Fair
04/24/02 2002-31 12 44 Good-Fair
04/30/01 2001-28 12 40 Fair

Most Abundant Species Bluehead Chub Exotic Species Rosefin Shiner

Species Change Since Last Cycle

Data Analysis

Gains -- Warmouth, Speckled Killifish, Tessellated Darter Losses -- Bluegill, Highback Chub

rating has remained stable.

Watershed -- drains a section of central Winston-Salem in southwest Forsyth County. Habitats -- shallow sandy runs, side snags, undercuts, coarse
woody debris. 2006 -- good species diversity, yet lowest number of fish collected at this site (total = 154); first time Tessellated Darter collected here;
Highback Chub (intolerant) is missing (collected in the 2002 303(d) sample). 2001-2006 -- among three assessments, there have been 18 fish

species collected from this urban site; the Bluehead Chub has always been the most abundant fish; after an improvement in 2002, the fish community




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
SALEM CR SR 2902 08/08/06 Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
FORSYTH 4 03040101 12-94-12-(4) 360318 801708
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont C 59.4 7 0.3
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 50 50 | 0 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
none | | [
Water Quality Parameters Site Photograph
Temperature (°C) 25.6 '
Dissolved Oxygen (mg/L) 7
Specific Conductance (uS/cm) 178
pH (s.u.) 6.4
Water Clarity slightly turbid
Habitat Assessment Scores (max)
Channel Modification (5) 3
Instream Habitat (20) 16
Bottom Substrate (15) 3
Pool Variety (10) 4
Riffle Habitat (16) 7
Left Bank Stability (7) 5
Right Bank Stability (7) 5
Light Penetration (10) 10
Left Riparian Score (5) 2
Right Riparian Score (5) 5
Total Habitat Score (100) 60 Substrate Mostly sand, some gravel and cobble I
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
08/08/06 10042 58 16 6.6 6.0 Fair
08/06/01 8501 45 9 6.9 6.3 Fair
08/05/96 7104 53 11 7.2 6.0 Fair
09/27/82 2870 31 4 7.9 7.1 Poor

Taxonomic Analysis

A total of 16 EPT taxa were collected in 2006, seven of which have never before been collected at this site. Of these new taxa, only two were
abundant, the very tolerant mayflies Paracloeodes fleeki and P. minutus . The remaining five new taxa were rare to common and included two
relatively intolerant caddisflies (Diplectrona modesta and Polycentropus ), one moderately tolerant caddisfly (Triaenodes ignitus ), one moderately
tolerant mayfly (Tricorythodes ) and one tolerant caddisfly (Hydroptila ). Macroinvertebrate taxa tolerant of organic loading were abundant particularly
the midges Dicrotendipes neomodestus and Polypedilum illinoense gr. In addition to the increase in EPT, the biotic index has consistently decreased
every sampling year.

Data Analysis

This portion of Salem Creek drains much of Winston-Salem and though many small dischargers exist upstream none are within a mile of the sampling
site. This stream has maintained a Fair bioclassification every year except 1982 when it was rated Poor. The habitat improved in 2006 (score 60)
since 2001 (score 39), most likely contributing to the increase in EPT taxa. Also, excessive periphyton growth was observed in both 2001 and 2006,
further evidence of high nutrient loadings in this stream. Salem Creek at SR 2902 appears to be improving though more monitoring is needed to verify
this trend.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
SALEM CR SR 2991 08/09/06 Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
FORSYTH 4 03040101 12-94-12-(4) 360030 802009
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont C 69.3 15 0.4
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 30 20 [ 50 | 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Winston-Salem Archie Elledge WWTP | NC0037843 | 30 [

Water Quality Parameters

Temperature (°C) 29.1
Dissolved Oxygen (mg/L) 6

Specific Conductance (uS/cm) 500
pH (s.u.) 71

Site Photograph

Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)
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Right Riparian Score (5)
Total Habitat Score (100)
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Substrate  |Sand with some bedrock |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

08/09/06 10044 51 11 6.6 6.3 Fair

08/06/01 8544 42 10 71 6.4 Fair

08/05/96 7105 43 8 7.2 5.9 Fair

09/27/82 2871 22 0 8.4 - Poor

Taxonomic Analysis

EPT richness has remained stable since 1996 although EPT N has increased steadily since 1982 (0 in 1982, 30 in 1996, 50 in 2001 and 58 in 2006).
In addition, the biotic index has decreased every year. Absent from previous years, the heptageniid mayflies Maccaffertium modestum and Stenacron
interpunctatum were collected but were rare. Tolerant taxa were found in abundance and included mayflies (Baetis intercalaris and Pseudocloeon
propinquum’) and hydropsychid caddisflies (Cheumatopsyche, Hydropsyche betteni and H. venularis). Organic waste indicator chironomid taxa,
Polypedilum illinoense gr. and P. flavum, were also abundant.

Data Analysis

This site is downstream of Winston-Salem Archie Elledge WWTP but upstream of the confluence with Muddy Creek. Salem Creek has rated Fair
since 1996. The high specific conductance is typical of a stream below a WWTP and relects the high volume of treated waste that is discharged. The
low EPT and the current Bl of 6.65 reflect substantially degraded water quality attributable in large part to the high degree of urbanization and poor
habitat. It appears discharge from the WWTP may further degrade water quality as evidenced by the higher EPT richness (16) and abundance (85)
seen at the Salem Creek site (SR 2902) above the WWTP.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
S FK MUDDY CR SR 2902 08/08/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
FORSYTH 4 03040101 12-94-13 360023 801810
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont 42.3 10 0.3
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 20 30 [ 20 30 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
none | - | — |
Water Quality Parameters Site Photograph
Temperature (°C) 24.9
Dissolved Oxygen (mg/L) 5.5
Specific Conductance (uS/cm) 111
pH (s.u.) 6.5
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)
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Right Riparian Score (5)
Total Habitat Score (100)
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Substrate Mostly sand with some gravel I

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
08/08/06 10043 61 17 6.0 5.3 Good-Fair
08/06/01 8545 17 - 5.5 Good-Fair
08/05/96 7124 14 - 4.8 Good-Fair

Taxonomic Analysis

The number of EPT taxa remained constant at 17, however, the site was sampled with a more exhaustive method than in previous years. The majority
of abundant taxa at the site were tolerant species (the mayflies Baetis intercalaris, Pseudocloeon propinquum , Maccaffertium modestum and the
caddisfly Cheumatopsyche ) though two fairly intolerent caddisfly taxa (Nectopsyche exquisita and Triaenodes ignitus ) were also abundant. The
number of stonefly species decreased from 3 in 2001 to 1 in 2006 (Paragnetina fumosa).

Data Analysis

A major tributary to Muddy Creek, the South Fork Muddy Creek drains the southestern portion of Winston-Salem. The stream has consistently rated
Good-Fair since it was first monitored in 1996. This stream has more agricultural and less urban inputs than Salem Creek nearby and as a
consequence has a higher bioclassification. The Biotic index indicates fairly degraded water quality which is primarily due to urban and agricultural
runoff as no permitted dischargers exist on this stream. Though no direct camparisons can be made to previous data, it is clear that water quality at
this site has not worsened since 2001.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
S Fk Muddy Cr SR 2902 06/05/06 Good
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Forsyth | 4 | 03040101 | 360022 [ 801807 | 12-94-13 | Southern Outer Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| C | 42.9 | | 9 | 0.4 | No |
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 95 | -— [ -— [ 5 (old sand dipping operation) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Water Quality Parameters Site Photograph

o = = s gt T
Temperature (°C) 17.7
Dissolved Oxygen (mg/L) 7.9
Specific Conductance (uS/cm) 95
pH (s.u.) 6.5
Water Clarity Turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 11

Bottom Substrate (15) 3

Pool Variety (10) 6

Riffle Habitat (16) 3

Left Bank Stability (7) 3

Right Bank Stability (7) 5

Light Penetration (10) 7

Left Riparian Score (5) 4

Right Riparian Score (5) 5

Total Habitat Score (100) 52 Substrate sand

Sample Date Sample ID Species Total NCIBI Bioclassification

06/05/06 2006-71 19 52 Good
04/30/01 2001-31 13 42 Good-Fair

Most Abundant Species Satinfin Shiner Exotic Species Rosefin Shiner, Channel Catfish

Gains -- White Sucker, Pumpkinseed, Bluegill, Largemouth Bass, Gizzard Shad, Eastern Silvery Minnow,
Species Change Since Last Cycle Rosefin Shiner, Bluehead Chub, Channel Catfish, Piedmont Darter, Eastern Mosquitofish. Losses --
Green Sunfish, Redlip Shiner, Flat Bullhead, Margined Madtom.

Data Analysis

Watershed -- drains the southeastern side of Winston-Salem and a portion of northern Davidson County. Habitats -- entrenched; shallow sandy
runs, woody debris, side snags; site is just above an old sand dipping operation. 2006 -- high percentage of Insectivores collected (81%).
Conductivity reading of 95 uS/cm continues to reflect the urban and agricultural nature of this watershed. 2001-2006 -- 65 fewer fish were collected in
2006; the change in community structure between these monitoring cycles includes a total of 15 fish species (gain of 11, and loss of four); 23 species
are known from this site; substantial improvement in the NCIBI score, and an increase in one bioclassification.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification

DUTCHMANS CR US 158 08/10/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude

DAVIE 5 03040101 12-102-(2) 355648 803209

Level IV Ecoregion

Stream Classification

Drainage Area (mi2)

Stream Width (m)

Stream Depth (m)

Southern Outer Piedmont

C

57.6

3

0.2

Forested/Wetland

Urban

Agriculture

Other (describe)

Visible Landuse (%) |

50

10

40

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number

Volume (MGD)

None

Water Quality Parameters

Temperature (°C)

Dissolved Oxygen (mg/L)
Specific Conductance (uS/cm)
pH (s.u.)

24.6

141

6.9

Water Clarity

slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5)
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)
Right Riparian Score (5)
Total Habitat Score (100)

Sample Date

H

N
N
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Sample ID

Substrate

ST

Site Photograph

[Sand, silt

EPT

Bl

EPT BI

Bioclassification

08/10/06

10019

77

19

5.5

Good-Fair

08/07/01

8568

72

20

6.4

5.5

Good-Fair

07/24/96

7096

69

24

5.6

4.8

Good

Taxonomic Analysis

Total taxa encountered at this site in 2006 increased due to higher chironomid richness. EPT taxa remained nearly constant with a slight increase in
odonates. The overall biotic index showed a slight improvement toward less tolerant organisms.

Data Analysis

Dutchmans Creek bisects Davie County. This site lies south of the |-40 corridor and is the most upstream benthos sampling location on the stream.
The site has a low gradient with sandy, silty substrate. Low flow conditions existing during the sampling event had root mats exposed and only a
central channel of flow remaining. These conditions seem to maintain a fairly consistent, if relatively tolerant macroinvertebrate community at the site.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Dutchmans Cr US 158 06/05/06 Good-Fair
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Davie | 5 | 03040101 [ 355649 | 803208 | 12-102-(2) | Southern Outer Piedmont |

Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site

| C | 57.6 | | 10 | 04 | No |
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 90 | [ [ 10 (rural residential) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Water Quality Parameters Site Photograph
Temperature (°C) 19.4 ", : s e
Dissolved Oxygen (mg/L) 7.0
Specific Conductance (uS/cm) 140
pH (s.u.) 6.0
Water Clarity Turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 12

Bottom Substrate (15) 3

Pool Variety (10) 8

Riffle Habitat (16) 2

Left Bank Stability (7) 6

Right Bank Stability (7) 6

Light Penetration (10) 9

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 61 Substrate | sand, gravel, boulders |

Sample Date Sample ID Species Total NCIBI Bioclassification

06/05/06 2006-73 20 46 Good-Fair
05/04/01 2001-42 17 44 Good-Fair
05/13/96 96-40 12 38 Fair

Most Abundant Species Redbreast Sunfish Exotic Species e ?gg:gﬂfgﬂzzr ?:Ez::it;l ?;Z(:ftitsehd pass

Gains -- White Sucker, Green Sunfish, Redear Sunfish, Spotted Bass, Threadfin Shad, Eastern Silvery

Species Change Since Last Cycle Minnow, Flat Bullhead. Losses -- Creek Chubsucker, Red Shiner, Highback Chub, Redlip Shiner.

Data Analysis

Watershed -- drains the northwest quadrant of Davie County and a small area along the southern edge of Yadkin County. Habitats -- boulder and
snag pools, sand bars, side snags. 2006 -- high number of species collected (n=20) including two darter species, five sunfish species, two bass
species, and three sucker species. 1996-2006 -- a steady increase in species diversity and NCIBI Score since 1996; 26 species are known from this
site; the trophic structure has shifted from a majority of Omnivores+Herbivores (Bluehead chubs = 40% of the sample in 2001) to a majority of
Insectivores (76%) in 2006 (collectively, Redbreast Sunfish and Bluegill make up ~51% of sample); the percentage of piscivores has also increased
slightly over these monitoring cycles. Stable NCIBI score and rating since 2001.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
DUTCHMANS CR NC 801 08/10/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
DAVIE 5 03040101 12-102-(2) 355107 802834
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont C 124.5 10 0.4
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 20 10 [ 70 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
[None | | [
Water Quality Parameters Site Photograph
Temperature (°C) 24.5 . i I
Dissolved Oxygen (mg/L) 5.6
Specific Conductance (uS/cm) 171
pH (s.u.) 6.8
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5)
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)

[6)]

N
N

Wlw|w|lwlo|o|Oo|w

Right Riparian Score (5)
Total Habitat Score (100)

N
-

Substrate [Sand, silt |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
08/10/06 10020 90 23 6.3 5.5 Good-Fair
08/07/01 8567 77 17 6.5 5.2 Fair
07/24/96 7095 84 30 6.2 4.7 Good

Taxonomic Analysis

Both total and EPT taxa at this site appear to have recovered somewhat since the drought conditions experienced in 2001 though the population now
appears somewhat more tolerant with the biotic index climbing to 5.48. EPT abundance however lags below levels observed during 1996 sampling
with only 3 mayfly and 1 caddisfly taxa abundant (>9 individuals). Chironomid taxa increased from 24 in 1001 to 31 in 2006.

Data Analysis

This site on Dutchmans Creek is located in the southeastern corner of Davie County near the bottom of the Dutchmans Creek watershed and well
downstream of Mocksville and the Mocksville WWTP. A sandy low-gradient stream, it provides relatively poor habitat (habitat score of 41 out of 100)
for macroinvertebrates and many of the taxa found are located in stream-edge woody habitat (snags, roots mats). The paucity of this habitat
encountered in 2001 is slightly improved, though not ideal in 2006 with many root mats still out of the water due to low flows. Stream banks here are
steep, sandy and eroded.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Cedar Cr off SR 1410 07/26/04 Fair
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Davie | 5 | o3o40101 | 355756 [ 803130 [  12-102-13-2) | Southern Outer Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| c | 12.1 | - | 5 | 0.2 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 60 | 0 [ 40 [ 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
| None | | - |
Water Quality Parameters Site Photograph
e A, B % T
Temperature (°C) 22.4
Dissolved Oxygen (mg/L) 5.3
Specific Conductance (uS/cm) 260
pH (s.u.) 6.6
Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 12

Bottom Substrate (15) 4

Pool Variety (10) 4

Riffle Habitat (16) 1

Left Bank Stability (7) 3

Right Bank Stability (7) 3

Light Penetration (10) 10

Left Riparian Score (5) 3

Right Riparian Score (5) 5

Total Habitat Score (100) 50 Substrate |Gravel, sand

Sample Date Sample ID Species Total NCIBI Bioclassification
07/26/04 2004-134 8 40 Fair
05/04/01 2001-43 11 50 Good
05/13/96 96-41 11 46 Good-Fair
Most Abundant Species Redbreast Sunfish Exotic Species Green Sunfish
Species Change Since Last Cycle Losses -- Red Shiner, Highback Chub, Creek Chub, and Creek Chubsucker. Gains -- Flat Bullhead.

Data Analysis

Watershed -- drains north-central Davie County; no municipalities in watershed; site is ~3.7 miles below Cedar Creek S&W Dam # 8 (there is no
minimum flow requirement below the dam) and ~1.8 miles below site sampled in 1996 and 2001 (difference in drainage areas between the two sites is
1.2 square miles); on Vulcan quarry property, upstream from any quarry runoff, access to stream at the Pinebrook Science Center. Habitat -- gravely
runs; no riffles; side roots and snags; very shallow and narrow. 2004 -- low flow; specific conductance was elevated; number of fish decreased from
437 in 2001 to 153 in 2004; lower than expected total species diversity; suckers and intolerant species absent. 1996 - 2004 -- specific conductance
has steadily increased from 197 to 222 to 260 uS/cm; 15 species are known from the site, including the nonindigenous Red Shiner; the percentage of
tolerant fish (primarily Redbreast Sunfish) very high (66 - 86%); Redbreast Sunfish consistently the dominant species; sampled as part of a NCSU
Urban Fish Study. A low flow- and reservoir-affected stream.




WaTerR QuALITY OVERVIEW

Of the monitored streams in the South Yadkin River subbasin, 47 percent are
supporting for their designated uses; however, 53 percent are impaired. Of the
monitored waters habitat degradation is the largest stressor to meeting Aquatic
Life standards, with 51 percent of the streams impacted or impaired because of
habitat degradation. Overall, benthic macroinvertebrate samples indicate an
improvement in bioclassification since the 2001 samples. Turbidity violations
also contribute to impairments in the Aquatic Life category, with 39 percent

of monitored streams listed as impaired. Fecal coliform is the parameter of
interest in the Recreation Use Support category, this bacteria accounts for 37
miles of impaired streams.

GENERAL DESCRIPTION

The South Yadkin River, hydrologic unit 03040102, consists of the South Yadkin
River watershed and its major tributaries: Hunting, Rocky, Fourth, Third, and
Second Creeks. The tributary streams constitute large watersheds in Iredell,
Davie, and Rowan counties. Except for a very small portion of the headwater
sections of Rocky, Hunting and North Hunting Creeks (in Wilkes and Yadkin
counties), which are located in the Eastern Blue Ridge Foothills ecoregion, the
majority of the subbasin is located in the Southern Outer Piedmont and Northern
Inner Piedmont ecoregions. The watershed includes the 1-40 and US 70 corridors
from Salisbury westward. The largest metropolitan area in this subbasin is
Statesville. Land use is mainly forest and agriculture.

Third Creek and Fourth Creek are two of the largest streams in the watershed
and originate upstream of Statesville, in an area of agricultural land use. The
streams flow east southeastward across Iredell County through the city and
receive urban runoff from several small tributaries. Downstream of the city, the
catchment is a combination of forest, agricultural and residential land use. The
city of Statesville is permitted to discharge treated wastewater up to 6.0 MGD in
Fourth Creek and 4.0 MGD in Third Creek.

Subbasin HUC 03040102

SouTH YADKIN RIVER

Includes the South Yadkin River and Tributaries

WATERSHED AT A GLANCE
COUNTIES
Alexander, Davie, Iredell, Rowan

MUNICIPALITIES

Taylorsville, Harmony, Mocksville,
Statesville, Troutman, Cleveland,
Mooresville

PerRMITTED FACILITIES

NPDES WWTP:
Major 5
Minor 24
NPDES Nondischarge: 8
NPDES Stormwater:
General 791
Individual 3
Phase I 0
Animal Operations: 94

STREAM SUMMARY

Total Streams................ 686 mi
Total Monitored:............ 296 mi
Total Supporting:........... 139 mi
Total Impaired:.............. 157 mi
Total Not Rated.:............... 0 mi
Total No Data................ 390 mi

There are over 25 major and minor dischargers in this hydrologic unit. Several have permitted flows greater than one
million gallons per day (MGD). Most facilities with permitted flows greater than 1 MGD discharge to the South Yadkin
River, Hunting, Second, Third, and Fourth Creeks. All streams in the South Yadkin River hydrologic unit flow into High

Rock Lake.
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How to Read this Document

This document was written to correspond with our new Online Geographic Document Distribution tool using Google
Earth™. If you are unable to use Google Earth™, this document provides maps and associated water quality information
and a discussion of water quality trends occurring in the subbasin. Google Earth™ is an independent software program
which can be downloaded to a personal, business, and most local and state government computers; the program allows
you to view satellite imagery of the earth’s surface along with location identifiers. DWQ’s Basinwide Planning Unit
created a “transparency” add on layer to Google Earth™ with basinwide water quality data, which allows a user to locate
their watershed, pinpoint a waterbody and use support ratings, find a location of a permit and provides links to PDF
subbasin reports. After installing Google Earth™, add http://web.ceo.ncsu.edu/basinplans/dwq.kml to your internet
browser. Please contact Heather Patt for more information at heather.patt@ncmail.net or 919-807-6448.

Impaired streams are those streams not meeting their associated water quality standards in more than 10 percent of the
samples taken within the assessment period (January 1, 2002 through December 31, 2006) and impacted streams are
those not meeting water quality standards in 7 to 9 percent of the samples. The Use Support report provides information
on how and why water quality ratings are determined and DWQ’s “Redbook” describes in detail water quality standards
for each waterbody classification. For a general discussion of water quality parameters, potential issues, and rules
please see “Supplemental Guide to North Carolina’s Basinwide Planning: Support Document for Basinwide Water Quality
Plans”

Figure 2-1. shows monitoring station locations and impaired streams for the South Yadkin River subbasin.
Appendix 2-A provides descriptions of Use Support ratings for all monitored waterbodies in the subbasin
Appendix 2-B. provides a summary of each ambient data monitoring station.

Appendix 2-C provides summaries of biological and fish assessment monitoring sites.

CURRENT STATUS AND SIGNIFICANT ISSUES

General Biological Health

Many of the streams in this subbasin have moderate to severe bank erosion and are suffering from shifting sandy
substrates, channelization, and sedimentation. During benthos sampling most of the streams were turbid to slightly
turbid.

Twelve sites were sampled for benthic macroinvertebrates 2006. All the streams sampled for benthos were classified
using Piedmont criteria, except for Hunting Creek at NC 115 (mountain ecoregion). Among these, four sites

(Patterson Creek, Fourth Creek, North Second Creek at SR 1526, and North Second Creek at US 70) showed improved
bioclassifications compared with 2001 sampling, six sites retained the same bioclassification as 2001, and two sites
(Hunting Creek at SR 2115 and North Little Hunting Creek) showed degraded bioclassifications compared to 2001. None
of the sites improved or degraded more than one level of bioclassification.

Eleven sites were sampled to evaluate fish populations. One site, Olin Creek, showed an improved bioclassification,
four sites retained their 2001 classification, and two sites (Hunting Creek at NC 115 and North Little Hunting Creek)
showed degraded classification compared to 2001. Four additional fish sites were added as basinwide sites: Snow Creek,
Rocky Creek, Patterson Creek, and Bear Creek.

The watersheds in the northern half of the watershed (north of Statesville) all have Good or Excellent water quality
based on benthic macroinvertebrates. The fish communities generally supported the benthos findings with the
exception of South Yadkin River and North Little Hunting Creek. The number of fish and the number of fish species

Ficure 2-2. BioLocicAL HEALTH SUMMARY
2006 Biological Community Ratings

2001 Biological Community Ratings =23

Biological Community 19
n=

Population Shifts: 2001 - 2006

O Impaired O Supporting B Impaired B Supporting

S G

26% 22%

O Improved 53%
O No Change
O Declined

26% 21%
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collected at these two sites decreased and the number of tolerant fish species collected increased. Conversely, the
benthos data showed an increase in the number of intolerant macroinvertebrate species.

The watersheds in the southern half of the watershed (Third Creek, Fourth Creek, North Second Creek, and Withrow
Creek) support more degraded benthic and fish communities than the upper South Yadkin River watershed. The fish
community reflected less species diversity than the benthic community, especially in Fourth and Third Creeks, which
were rated Poor by the fish but Good or Excellent by the benthos. This may be explained by the lack of good instream
habitats in these very sandy streams.

The Yadkin River basin was experiencing moderate to severe drought conditions in 2001, which had the potential to
reduce the impacts from nonpoint sources and magnify the impacts from point source discharges. This below average
flow regime in the basin should be considered when looking at changes in the 2006 monitoring cycle.

Habitat Degradation

The severe bank erosion, shifting FIGURE 2-3. POTENTIAL SOURCES CONTRIBUTING TO HABITAT
sandy substrates, channelization, DEGRADATION

and sedimentation described o

above, point to an overall 7%
pattern of habitat degradation

in the watershed. This habitat
degradation is reflected in many
impaired streams. In most

cases habitat is degraded by

the cumulative effect of several
stressors acting in concert. These
stressors often originate in the O Industrial Site
upland portions of the watershed

and may include impervious

surfaces, sedimentation and

erosion from construction, general
agriculture, and other land 53%
disturbing activities Naturally

erodible soils in the watershed

make streams highly vulnerable to these stressors. Figure 2-3 shows the potential sources contributing to habitat
degradation in this subbasin.

6%

349 @ Impervious Surface
(o]

O General Agriculture & Pasture

B Stormwater Runoff

Many tools are available to address habitat degradation including; urban stormwater BMPs, agricultural BMPs,
ordinance/rule changes at the local, state, and federal levels, volunteer activism, and education programs. New and
existing development should employ stormwater BMPs wherever practical. Figure 2-4. illustrates a general process for
developing watershed restoration plans. This process can and should be applied to streams suffering from habitat
degradation. Interested parties should contact the Basinwide Planning Program to discuss opportunities to begin the
planning and restoration process in their chosen watershed.

FIGURE 2-4. WATERSHED PLANNING

Implementation
Program

Improve
Plan


http://h2o.enr.state.nc.us/su/Manuals_Factsheets.htm
http://www.enr.state.nc.us/dswc/
http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm?action=min_measure&min_measure_id=5
http://www.epa.gov/owow/nps/watershed_handbook/
http://h2o.enr.state.nc.us/basinwide/

TABLE 2-1. STREAMS IMPAIRED OR IMPACTED BY HABITAT DEGRADATION IN THE SOUTH YADKIN RIVER

AU NuUMBER NAME SuBBASIN | MILES | CLASSIFICATION | IMPAIRED | IMPACTED | POTENTIAL SOURCE
12-108-(5.5) | South Yadkin River | 03-07-06 | 14.6 WS-IV x  |Agriculture,
Impervious Surface
12-108-11-3-3 | Olin Creek 03-07-06 9.7 C X Agriculture
12-108-16-6 | North Little 03-07-06 | 23.8|  ws-l X | Agriculture
Hunting Creek
12-108-18-(3) |Bear Creek 03-07-06 | 8.6 WS-IV X Agriculture,
Impervious Surface
12-108-20-3 | Morrison Creek 03-07-06 | 7.8 C x  |Agriculture,
Impervious Surface
12-108-20-4a | Third Creek 03-07-06 | 16.8 C X Impervious Surface,
Agriculture
Agriculture, MS4
12-108-20-4b | Third Creek 03-07-06 22.1 C X NPDES, Impervious
Surface
Agriculture,
12-108-20a1 Fourth Creek 03-07-06 10.2 C X Impervious Surface,
Industrial Site
WWTP NPDES,
12-108-20a3 Fourth Creek 03-07-06 7.8 C X Stormwater Runoff,
MS4 NPDES
12-108-20c Fourth Creek 03-07-06 5.5 C X Stormwater Runoff
12-108-21-3 Withrow Creek 03-07-06 11.2 C X Agriculture
12-108-9-(0.6) [ Snow Creek 03-07-06 12.5 WS-IV X Agriculture
Ambient Water Quality

Turbidity

Turbidity violations are common in the South Yadkin River watershed (Figure 2-5). Turbidity is a measure of cloudiness
in water and is often accompanied with excessive sediment deposits in the streambed. Excessive sediments deposited
on stream and lake bottoms can choke spawning beds (reducing fish survival and growth rates), harm fish food sources,
fill in pools (reducing cover from prey and high temperature refuges), and reduce habitat complexity in stream
channels. Excessive suspended sediments can make it more difficult for fish to find prey and at high levels can cause
direct physical harm, such as clogged gills. Sediments can cause taste and odor problems, block water supply intakes,
foul treatment systems, and fill reservoirs. (USEPA, 1999 and Waters, 1995). Sand and/silt were noted in the stream
substrate at many of the biological sample sites in the South Yadkin River subbasin.

Soil erosion is the most common source of turbidity and sedimentation and while some erosion is a natural
phenomenon, human land use practices can
accelerate the process to unhealthy levels.
Construction sites, mining operations, agricultural
operations, logging operations, excessive stormwater
flow off impervious surfaces are all potential

FiGURE 2-5. TURBIDITY VIOLATIONS

Percentage of Samples
Violating the Turbidity

Standard

sources. The distribution of turbidity violations s
and sample locations make it difficult to isolate a @ 0%-5%
single source of erosion in the South Yadkin River O 5% - 10%
watershed. It appears, however, violations are
highest in the agricultural areas. Violations are O 11% - 15%
lowest in the upper watershed where land use is
predominantly forest. . 16% - 20%

. 22% - 25%
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It is likely that a combination of human caused land disturbances and natural erosion are causing the majority of
turbidity violations in this watershed, human causes being the leading contributor. To appropriately address turbidity
and sediment problems in the South Yadkin River watershed, an assessment to determine the contribution of human
accelerated erosion sources relative to natural processes should be undertaken. All reasonable efforts to reduce or
eliminate human source of erosion should be implemented immediately. A turbidity TMDL has been completed for
Fourth Creek, a major tributary to the South Yadkin River.

TABLE 2-2. MONITORED STREAMS IMPAIRED OR IMPACTED BY TURBIDITY IN THE SOUTH YADKIN RIVER

AU NuUMBER NAME SuBBASIN | MILES | CLASSIFICATION | IMPAIRED | IMPACTED | POTENTIAL SOURCES
12-108-(14.5) | 20uth Yadkin 1 3 57 06 9.5 WS-IV X - Unknown
River
12-108-(19.5)b ;?\‘/Jet:‘ Yadkin | 3.07.06 5.3 C X - Stormwater Runoff
12-108-16-(0.5) | Hunting Creek | 03-07-06 49.3 WS-l X - Agriculture, Mining
12-108-20-4a | Third Creek 03-07-06 | 16.8 C X : Impervious Surface,
Agriculture
Agriculture, MS4
12-108-20-4b Third Creek 03-07-06 22.1 C X - NPDES, Impervious
Surface
WWTP NPDES,
12-108-20a3 Fourth Creek 03-07-06 7.8 C X - Stormwater Runoff,
MS4 NPDES
Second Creek
12-108-21b (North Second | 03-07-06 3.4 C X - Unknown
Creek)
Fecal Coliform Bacteria FIGURE 2-6. FCB VIOLATIONS

Fecal Coliform concentrations often exceeded 400
colonies/100ml in the South Yadkin River Watershed Percentage of Samples

(Figure 1-6). The presence of fecal coliform Exceeding
bacteria in aquatic environments indicates that Fecal Coliform
the water has been contaminated with the fecal it
material of humans or other warm-blooded animals. o 0%-5%

At the time this occurred, the source water might O 5% -10%
have been contaminated by pathogens or disease

producing bacteria or viruses that can also exist O 1% -20%
iq fecal material. Somg waterborne pathogem‘c' ,. 20% - 30%
diseases include typhoid fever, viral and bacterial

gastroenteritis and hepatitis A. The presence of fecal . 31% - 40%
contamination is an indicator that a potential health

risk exists for individuals exposed to this water. Fecal

coliform bacteria may occur in ambient water as a result of the overflow of domestic sewage or nonpoint sources of
human and animal waste.

An analysis of all ambient water quality stations in the South Yadkin River watershed shows a downward trend in
fecal coliform bacteria concentrations from 2002-2006. Rainfall, which influences bacteria concentrations, did not
appear to be driving this trend. Therefore, the decrease is likely due to implementation of agricultural BMPs and
sewer infrastructure improvements. However, concentrations remain elevated and further work remains to be done.
Additional funds will be necessary to continue implementing these improvements. A fecal coliform TMDL has been
completed for Fourth Creek, a major tributary to the South Yadkin River.

TABLE 2-3. MONITORED STREAMS IMPAIRED OR IMPACTED BY FECAL IN THE SOUTH YADKIN RIVER

AsSESSMENT UNIT NAME SuBBASIN | CLASSIFICATION | MILES | IMPAIRED | IMPACTED SOURCE
12-108-(14.5) ;?\t‘;:‘ Yadkin | 43 07-06 WS-IV 9.5 X - Agriculture



http://h2o.enr.state.nc.us/tmdl/documents/FourthCkTurbidityTMDL-FinalReport.pdf
http://h2o.enr.state.nc.us/tmdl/Docs_TMDL/4th%20Creek%20Coliform%20TMDL.pdf

AsSESSMENT UNIT NAME SuBBASIN | CLASSIFICATION | MILES | IMPAIRED | IMPACTED SOURCE
12-108-20-4b | Third Creek | 03-07-06 21| X ﬁﬁg‘é‘;lt”re’ M>4
12-108-20a2 Fourth Creek | 03-07-06 5.8 - Unknown

Other Water Quality Concerns

Low pH readings were recorded in Hunting Creek. Two general stormwater permits have been issued for a quarry

and asphalt paving operation in the stream headwaters, but no data exists linking the industrial facilities to the pH

readings. Further investigation is needed.

TABLE 2-4. OTHER STRESSORS IMPACTING MONITORED STREAMS

AssesSSMENT UNIT NAME SUBBASIN

CLASSIFICATION

MILES

IMPAIRED

STRESSOR

SOURCE

12-108-16-(0.5) | Hunting Creek 03-07-06

WS-l 49.3 X

Low pH

Unknown

See: Yadkin Ambient Monitoring System Report and Yadkin Basinwide Assessments for more information regarding

specific monitoring sites.

Population and Land Use

Water quality is generally best in the forested
and sparsely populated area in the northwestern
portion of the watershed. Impervious surfaces
and the highest population densities are located
in the area in and around Statesville. The most
significant impacts to water quality occur in

this portion of the basin and demonstrate the
negative affect urban and suburban development
can have on aquatic resources. These impacts
are reversible and avoidable by effectively
implementing watershed restoration plans and
adopting land use ordinances that protect aquatic
resources.

Agricultural land uses in the remainder of the
watershed appear to have less impact than the
Statesville area, major exceptions being Hunting
and Snow Creeks. Agricultural BMPs are a priority
in these watersheds. The North Carolina’s
Agriculture Cost Share Program is an effective
program to use for BMP implementation.

Because much of the land in this hydrologic

unit is forest and agriculture, DWQ believes

land conservation accompanied with stream
restoration projects can be very successful.
Stream restoration projects can easily exceed
$500,000 per mile. Protection and conservation
projects many cost one tenth of that. (Haupt,
2002 and Weinkam, 2001) DWQ strongly encourages
conservation in this watershed. Many programs
and organizations can assist with these projects.
Additionally, there are significant tax incentives
landowners can take advantage of. Many of these
programs allow and encourage owners to maintain
control and exclusive use or their land. Some
provide opportunities to ensure farmland remains
productive and is not converted into commercial

Impacted
— Impaired
el 1 Dot = 100

W \Water
Ml Developed
H Forest

O Agriculture
OWetland

FIGURE 2-7. PopuLATION DoT-DENSITY MAP

development and subdivisions. Local land trusts can help landowners explore conservation options and identify

potential funding sources.
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FiGure 2-9. CWMTF PRroJecTs

Clean Water Management Trust Fund

Created in 1996, the Clean Water Management Trust Fund
(CWMTF) makes grants to local governments, state agencies and
conservation non-profits to help finance projects that specifically
address water pollution problems. The fund has made several
investments in the South Yadkin River Watershed. Figure 2-9
shows the distribution of projects to date in the watershed

and Table 2-5, includes a list of recent projects and their cost.
These projects include several land acquisitions. As discussed
above, DWQ encourages further investment in the upper reaches
of this watershed.

B Land Protection
& Other Projects

TaBLE 2-5. CWMTF Funbpep ProJecTs IN THE SoutH YADKIN RivVER WATERSHED
(9/1/01-8/31/06).

PRoJECT AMOUNT
AprpPLICATION NAME PropPosep PROJECT DESCRIPTION
NUMBER FuUNDED

Provide funds to acquire the riparian, floodplain, & wetland
portions of 6 tracts (up to 1200 ac) through fee simple purchase

LandTrust for Central North

20018-011 \C(:gﬁ:‘n“’;‘{;V’Z‘;qt“r‘fl‘)‘fl‘t‘;?i/e?”th along the South Yadkin River, Third & Fourth Creeks, & Yadkin 31,913,000
River. Total of 1900 ac to be protected with all funding sources.
Protect through conservation easements 2,289 acres along the
LandTrust for Central North South Yadkin River. CWMTF and Farmland Preservation Program
2004B-018 | Carolina- Acq/ Adams Tract, funds to purchase easement on 604 acres and landowner to $465,000
South Yadkin donate permanent conservation easements on additional 1,750
acres.

NC Wildlife Resources
Commission - Acq/ Kannapolis
Tract, Second and Sloan
Creeks

This list does not include:
regional or statewide projects that were in multiple river basins, or projects that were funded and subsequently withdrawn.

Protect through fee simple purchase 2,842 acres, 96% of which
are riparian, along Second and Sloan Creeks (WS Il). The tract $2,522,000
will become part of the Game Lands program.

2005A-022

TMDLs
ATMDL or Total Maximum Daily Load is a calculation of the maximum amount of a pollutant that a waterbody can
receive and still meet water quality standards, and an allocation of that amount to the pollutant’s sources.

ATMDL provides a detailed water quality assessment that provides the scientific foundation for an implementation
plan. An implementation plan outlines the steps necessary to reduce pollutant loads in a certain body of water to
restore and maintain human uses or aquatic life. Plan implementation is usually voluntary. The following TMDLs have
been completed in the South Yadkin River watershed and should be adopted by all residents and local governments
within the watershed.

TaABLE 2-6. FiNALIZED TMDL’s IN THE SouTH YADKIN RIVER WATERSHED

W ATERBODY PoLLUTANT LiNk FiNnaL TMDL DaTe
Fourth Creek Fecal Coliform Final TMDL Dec. 19, 2001
Fourth Creek Turbidity Final TMDL Nov. 22, 2004



http://www.cwmtf.net/
http://h2o.enr.state.nc.us/tmdl/Docs_TMDL/4th Creek Coliform TMDL.pdf
http://h2o.enr.state.nc.us/tmdl/documents/FourthCkTurbidityTMDL-FinalReport.pdf

High Rock Lake TMDL

Although it is not located within this hydrologic unit, all streams in the South Yadkin River watershed drain to High Rock
Lake. High Rock Lake is impaired due to violations of the turbidity and chlorophyll a standards. Therefore, DWQ has
initiated a TMDL development process for the lake. As discussed above, turbidity and sedimentation are a significant
water quality issue in the South Yadkin River watershed. The sediment generated in this watershed contributes directly
to the water quality impairment observed in High Rock Lake. In addition to sediment, runoff from the South Yadkin
River watershed delivers substantial nutrients to High Rock Lake that lead to chlorophyll a violations. Residents and
government agencies in the Yadkin River headwaters should be active in the TMDL development process for the lake
and continue implementing nonpoint source pollution reduction strategies.

LocAL INITIATIVES
Cooperative Conservation Partner Initiative

The Cooperative Conservation Partnership Initiative (CCPI) is a voluntary program established to foster conservation
partnerships that focus technical and financial resources on conservation priorities in watersheds of special
significance. See the Rapid Watershed Assessment completed in the South Yadkin River subbasin for more
information.

Section 319-Grant Program

The Section 319 Grant Program was established to provide funding for efforts to reduce nonpoint source (NPS)
pollution, including that which occurs though stormwater runoff. The U.S. Environmental Protection Agency provides
funds to state and tribal agencies, which are then allocated via a competitive grant process to organizations to address
current or potential NPS concerns. Each fiscal year North Carolina is awarded nearly 3 million dollars to address
nonpoint source pollution through its 319 Grant Program. Thirty percent of the funding supports ongoing state nonpoint
source programs. The remaining seventy percent is made available through a competitive grants process.

TaBLE 2-7. 319 PROJECT IN THE SOUTH YADKIN RIVER WATERSHED

AR CEmlnEy NAME DESCRIPTION AGENCY FuNDING
YEAR NUMBER
2003 EW04007 Fourth Creek TMDL TMDL Implementation Carolina Landand | ¢;4 n99
Implementation Project, Phase | Lakes, Inc.

North Carolina Agriculture Cost Share Program

Nonpoint source pollution is a significant source of stream degradation in the South Yadkin River subbasin. The
approach taken in North Carolina for addressing agriculture’s contribution to the nonpoint source water pollution
problem is to primarily encourage voluntary participation by the agricultural community. This approach is supported by
financial incentives, technical and educational assistance, research, and regulatory programs.

Financial incentives are provided through North Carolina’s Agriculture Cost Share Program. The Division of Soil and
Water Conservation in the Department of Environment and Natural Resources administers this program. It has been
applauded by the U.S. Environmental Protection Agency and has received wide support from the general public as well
as the state’s agricultural community. Table 2-8 shows the number of projects implemented and in the South Yadkin
River Hydrologic Unit and the dollar amount invested. Table 2-9 shows the water quality benefits realized from that
investment.
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http://h2o.enr.state.nc.us/basinwide/Neuse/2008/documents/AppendixASouthYadkinR..pdf
http://h2o.enr.state.nc.us/basinwide/Neuse/2008/documents/CCPI_03040102.pdf
http://h2o.enr.state.nc.us/nps/Section_319_Grant_Program.htm
http://www.enr.state.nc.us/dswc/pages/agcostshareprogram.html
http://www.enr.state.nc.us/dswc/index.html
http://www.enr.state.nc.us/dswc/index.html

NC DWQ YADKIN - PEE DEE RIVER BASIN PLAN South Yadkin River HUC 03040102 2008

TaBLE 2-8. ACSP ProJect ExPENDITURES IN THE SouTH YADKIN RIVER

ErosioN REDUCTION/ SEDIMENT/NUTRIENT
STREAM PROTECTION FROM PROPER ANIMAL WASTE
NuTRIENT Loss DELIVERY REDUCTION
ANIMALS MANAGEMENT
RepucTION IN FIELDS FROM FIELDS
ToTAL ToTAL ToTAL ToTAL
12-picit HU CosT CosT CosT CosTt
IMPLEMENTED IMPLEMENTED IMPLEMENTED IMPLEMENTED
030401020100 52.2 ac. $9,530 3.79 ac. $5,221 34 units 11,035 LF $88,923 11 units $118,812
030401020101 2 units 2,576 LF $8,573 1 unit $24,750
030401020200 208.22 ac. $31,812 187.1 ac. $3,648 32 units 16,121 LF $101,610 | 11 units $87,590
030401020300 1 unit $78 | 36units | 29,550 LF §51,218 | 3 units $15,627
030401020400 1.25 ac. $2,216 14 units 8,038 LF $39,265 3 units $13,729
030401020500 4.25ac. 2 units $10,410 15 units 7,148 LF $43,857 2 units $1,463
Total $43,558 $19,357 $333,446 $261,971

TaABLE 2-9. NC ASCP WATER QuALITY BENEFITS

WasTe-N WasTe-P
SoiL SAVED | NITROGEN | PHOSPHORUS
(Tons)  [SAVED (LBs)| SAVED (LBS) B L2
(LBs) (LBS)
030401020100 396 22,709 18,391 183,320 205,233
030401020101
030401020200 5,964 28,492 3,358 132,437 123,164
030401020300 106 3,865 2,323 17,274 3,442
030401020400 1,027 3,844 2,320 1,192,282
030401020500 146 13,725 310 6,240 3,770
Total 7,638 72,635 26,702] 1,531,553 335,609

REFERENCES
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Appendix A

Use Support Ratings for All Monitored

Waterbodies in
South Yadkin River Subbasin

Integrated Reporting Categories for individual Assessment Unit/Use Support

c IR Category/Parameter Assessments. A single AU can have multiple assessments
ategory q . ) o
epending on data available and classified uses.
1 Supporting the assessed use no criteria exceeded (NCE) for a parameter of interest
(PQI) in a Use Support Category (USC).
1t Supporting the assessed use no criteria exceeded (NCE) for a parameter of interest
(PQI) in a Use Support Category and there is an approved TMDL for the POL.
2 Supporting or not Impaired for all monitored uses
3a Instream/monitoring data are inconclusive (DI)
3c No Data available for assessment
3t No Data available for assessment —AU is in a watershed with an approved TMDL
42 Impaired for the assessed USC/POI; There is a standards violation (SV) and an
approved TMDL for the POI.
4b Impaired for the assessed USC/POI; Other program expected to address POI
4c Impaired for the assessed USC/POI loss of use (LOU) and POI is a non pollutant
Acr Impaired for LOU Recreation use and there is no data for TMDL (swimming
advisories posted)
Act Impaired for the assessed USC/POI and the AU is in a watershed that is part of
TMDL study area for the POI.
4s Impaired Biological integrity with an identified Aquatic Life Standards Violation
listed in Category 5
5 Impaired for the assessed USC/POI in need of TMDL for POI
5s Impaired Biological integrity and stressor study does not indicate aquatic life

standard violations.




Yadkin-Peedee River Basin South Yadkin River 8-Digit Subbasin 03040102
Assessment Unit Number Name Use Use
Description Potential Stressors Support Support Regson for f];arameter of Collection  Listing R
Classification DWO Subbasin____Miles/Acres Potential Sources Category Rating Rating terest Year Year Category
12-108-18-(3) Bear Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From a point 0.2 mile downstream of U.S. Hwy. 64 to South Genera? Agriculture/Pasture Aquatic Life
Yadkin River Impervious Surface Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity ~ 2004 2008 5
WS-IV 03-07-06 8.6 FW Miles Exceeded FishCom
Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
Water Supply  Supporting No Criteria Exceeded Water Quality Standards Water 2006 1
Supply
12-108-16-6-1 Dobbins Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to North Little Hunting Creek Benthos
WS-1IT 03-07-06 4.5 FW Miles
12-108-20a1l Fourth Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Turbidity 2006 1998 2t
. General Agriculture/Pasture L . L . . . .
From source to Morrison . Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
c 03-07-06 109 FW Miles Impervious Surface Benthos
’ Industrial Sit
ndustiiat Site Aquatic Life ~ Impaired  Biological Criteria Ecological/biological Integrity =~ 2003 1998 5
Exceeded FishCom
Recreation Not Rated  No Criteria Exceeded Fecal Coliform (recreation) 2006 1998 4a
12-108-20a2 Fourth Creek Aquatic Life ~ Supporting No Criteria Exceeded Turbidity 2006 1998 2t
From Morrison Creek to SR2316 Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2003 1
C 03-07-06 5.8 FW Miles FishCom
Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity =~ 2003 1
Benthos
Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
Aquatic Life
Recreation Not Rated  No Criteria Exceeded Fecal Coliform (recreation) 2006 1998 4a
12-108-20a3 Fourth Creek Habitat Degradation Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity =~ 2003 1998 4s
From SR2316 to SR1272 Stormwater Runoff Exceeded Benthos
c 03-07-06 78 FW Miles Toxic Impacts Aquatic Life  Impaired  Standard Violation Turbidity 2006 1998 4a
’ WWTP NPDES
L Recreation Impaired ~ Standard Violation Fecal Coliform (recreation) 2006 1998 4a
Turbidity
MS4 NPDES
Stormwater Runoff
WWTP NPDES
12-108-20b Fourth Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From SR 1972 to SR 1985 General Agriculture/Pasture Benthos
C 03-07-06 6.7 FW Miles

"Draft Stressors, Sources and Watershed Information" Friday, September 12, 2008
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Yadkin-Peedee River Basin South Yadkin River 8-Digit Subbasin 03040102
Assessment Unit Number Name ) Use Use
Description Potential Stressors Support Support Regson for Parameter of Collection  Listing R
ificati i ; Potential Sources Category Rating Rating Interest Year Year Category
Classification DWQ Subbasin Miles/Acres
12-108-20c¢ Fourth Creek Habitat Degradation Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity 2003 1998 5
From SR 1985 to South Yadkin River Stormwater Runoff Exceeded FishCom
C 03-07-06 55 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity =~ 2003 1
' Benthos
12-108-16-(0.5) Hunting Creek Low pH Aquatic Life ~ Impaired  Standard Violation Turbidity 2006 2008 5
From source to a point 1.1 miles upstream of Davie County SR . Aquatic Life  Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
1147 Turbidity
Benthos
. G 1 Agriculture/Past
WS-III 03-07-06 49.3 FW Miles eneral Agriculturerrastute Recreation Not Rated  Potential Standards Fecal Coliform (recreation) 2006 3a
Violation
12-108-20-3 Morrison Creek Habitat Degradation Aquatic Life ~ Not Rated Data Inconclusive Turbidity 1998 3t
General Agriculture/Pasture L . L . . . .
From source to Fourth Creek . Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2003 1
Impervious Surface
C 03-07-06 7.8 FW Miles Benthos
Recreation Not Rated  Data Inconclusive Fecal Coliform (recreation) 1998 3t
12-108-16-6 North Little Hunting Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
From source to Hunting Creek General Agriculture/Pasture FishCom
WS-IIT 03-07-06 238 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
' Benthos
12-108-11-3-3 Olin Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to Patterson Creek General Agriculture/Pasture FishCom
C 03-07-06 9.7 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
' Benthos
12-108-11-3 Patterson Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2004 1
From source to Rocky Creek FishCom
C 03-07-06 10.6 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
’ Benthos
12-108-11 Rocky Creek (Rocky River) Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2004 1
From source to South Yadkin River FishCom
C 03-07-06 422 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
’ Benthos
12-108-21a Second Creek (North Second Aquatic Life Supporting No Criteria Exceeded Water Quality Standards 2006 1
Creek) Aquatic Life
From source to Withrow Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
C 03-07-06 1.7 FW Miles FishCom
Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1

"Draft Stressors, Sources and Watershed Information"

Friday, September 12, 2008
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Yadkin-Peedee River Basin

Assessment Unit Number

8-Digit Subbasin 03040102

Name . Use Use
Description Potential Stressors Support Support Reason for Parameter of Collection  Listing R
Classification DWO Subbasin____Miles/Acres Potential Sources Category Rating Rating Interest Year Year Category
12-108-21b Second Creek (North Second Aquatic Life =~ Impaired  Standard Violation Turbidity 2006 5
Creek) Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
From Withrow Creek to Beaverdam Creek Benthos
C 03-07-06 3.4 FW Miles Recreation Not Rated  Data Inconclusive Fecal Coliform (recreation) 2006 3a
12-108-21c¢ Second Creek (North Second Aquatic Life Supporting No Criteria Exceeded Water Quality Standards 2006 1
Creek) Aquatic Life
From Beaverdam Creek to South Yadkin River Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
C 03-07-06 5.7 FW Miles
12-108-9-(0.6) Snow Creek Habitat Degradation Aquatic Life ~ Impaired  Biological Criteria Ecological/biological Integrity ~ 2006 2008 5
. . G 1 Agriculture/Past i
From a point 1.1 miles upstream of Iredell County SR 1614 to eneral Agriculture/zasture Exceeded FishCom
South Yadkin River
WS-V 03-07-06 12.5 FW Miles
12-108-(14.5)  South Yadkin River Fecal Coliform Bacteria Aquatic Life  Impaired  Standard Violation Turbidity 2006 2004 5
From a point 1.0 mile upstream of Davie County SR 1159 to . Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
N.C. Hwy. 801 Turbidity Benthos
WS-IvV 03-07-06 9.5 FW Miles Recreation Not Rated  Potential Standards Fecal Coliform (recreation) 2006 3a
Violation
Water Supply  Supporting No Criteria Exceeded Water Quality Standards Water 2006 1
Supply
12-108-(19.5)b  South Yadkin River Turbidity Aquatic Life ~ Impaired  Standard Violation Turbidity 2006 2004 5
A Stormwater Runoff
From mouth of Fourth Creek to Yadkin River Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
C 03-07-06 5.3 FW Miles
12-108-(5.5) South Yadkin River Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
1 Agriculture/Past i
From Alexander County SR 1456 to a point 0.6 mile Genera. griculture/Pasture FishCom
downstream of Iredell County SR 1907 Impervious Surface Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
WS-IV 03-07-06 14.6 FW Miles Benthos
12-108-20-4a  Third Creek Habitat Degradation Aquatic Life  Impaired  Standard Violation Turbidity 2006 2008 5
General Agriculture/Pasture Lo . L X X X .
From source to SR 2359 . Aquatic Life  Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
c 03-07-06 168 FW Miles Impervious Surface Benthos
’ Turbidi
urbidity Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1

General Agriculture/Pasture
Impervious Surface

"Draft Stressors, Sources and Watershed Information" Friday, September 12, 2008
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Yadkin-Peedee River Basin South Yadkin River 8-Digit Subbasin 03040102
Assessment Unit Number Name Use Use
Description Potential Stressors Support Support Regson for f];arameter of Collection  Listing R
Classification DWO Subbasin____Miles/Acres Potential Sources Category Rating Rating terest Year Year Category
12-108-20-4b Third Creek Fecal Coliform Bacteria Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity 2006 2004 4s
From SR 2359 to SR 1970 General Agriculture/Pasture Exceeded FishCom
c 03-07-06 221 FW Miles MS4 NPDES Aquatic Life  Impaired  Standard Violation Turbidity 2006 2008 5
’ Habitat Degradation . . L . . . .
. Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
General Agriculture/Pasture
Benthos
Impervious Surface . . . .
L Recreation Not Rated  Potential Standards Fecal Coliform (recreation) 2006 3a
Turbidity Violation
General Agriculture/Pasture
Impervious Surface
12-108-21-3 Withrow Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
G 1 Agriculture/Past
From source to Second Creek (North Second Creek) eneral Agnicufturertasture Benthos
C 03-07-06 11.2 FW Miles
"Draft Stressors, Sources and Watershed Information" Friday, September 12, 2008 Page 15 of 40
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YADKIN RIVER HUC 03040102 — SOUTH YADKIN RIVER
Description

The South Yadkin River HUC 03040102 (subbasin 06) consists of the South Yadkin River watershed and
its major tributaries: Hunting, Rocky, Fourth, Third, and Second Creeks (Figure 3). The tributary streams
constitute large watersheds in Iredell, Davie, and Rowan counties. Except for a very small portion of the
headwater sections of Rocky, Hunting and North Hunting Creeks (in Wilkes and Yadkin counties), which
are located in the Eastern Blue Ridge Foothills ecoregion, the majority of the subbasin is located in the
Southern Outer Piedmont and Northern Inner Piedmont ecoregions. The watershed includes the 1-40 and
US 70 corridors from Salisbury westward. The largest metropolitan area in this subbasin is Statesville.
Land use is mainly forest and agriculture.
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Figure 3. Sampling sites in HUC 03040102 in the Yadkin River basin. Monitoring sites are
listed in Table 2.

North Little Hunting, Hunting and Rocky Creeks originate in the foothills of the Brushy Mountains.
Hunting and Rocky Creeks flow from southeast Wilkes County south southeastward across the northern
third of Iredell County where the land use is mostly forested. North Little Hunting Creek flows southward

NCDENR, Division of Water Quality
Basinwide Assessment Report - Yadkin River Basin - April 2006
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from Yadkin County into Iredell County where it joins Hunting Creek in the northeastern corner of Iredell
County. Second Creek is on the 303(d) list from its source to the South Yadkin River. Third and Fourth
Creeks, which drain much of Statesville, the largest metropolitan area in the subbasin, are 303(d) listed
as well. Both Third Creek and Fourth Creek originate above Statesville, in an area of agricultural land
use. The streams flow east southeastward across Iredell County through the city of Statesville and
receive urban runoff from several small tributaries. Downstream of the city, the catchment is a
combination of forest, agricultural and residential land use. The city of Statesville is permitted to
discharge up to 6.0 MGD to Fourth Creek and 4.0 MGD to Third Creek.

There are over 25 major and minor dischargers in this HUC of which several have permitted flows > 1
MGD. The facilities that have permitted flows > 1 MGD mainly discharge to the South Yadkin River and
Hunting, Second, Third, and Fourth Creeks.

Overview Of Water Quality

Many of the streams in this HUC have moderate to severe bank erosion and are suffering from shifting
sandy substrates, channelization, and sedimentation. During benthos sampling most of the streams were
slightly turbid to turbid. Table 2 presents the waterbodies monitored in HUC 03040102 for benthos and
fish basinwide assessment in 2006. Figure 3 presents the sites monitored for benthos and fish in 2006,
depicting the bioclassification for each location.

Table 2. Waterbodies monitored in HUC 03040102 in the Yadkin River basin for basinwide
assessment, 2001 and 2006.

Map #' Waterbody County Location 2001 2006
B-1 South Yadkin R Iredell SR 1561 Good Good
B-2 South Yadkin R Davie SR 1159 Excellent Excellent
B-3 Rocky Cr Iredell SR 1884 Excellent Excellent
B-4 Patterson Cr Iredell SR 1890 Good Excellent
B-5 Hunting Cr Wilkes NC 115 Excellent Excellent
B-6 Hunting Cr Iredell SR 2115 Excellent Good
B-7 North Little Hunting Cr  Iredell SR 1829 Excellent Good
B-8 Fourth Cr Rowan SR 1003 Good Excellent
B-9 Third Cr Rowan SR 1970 Good Good
B-10 North Second Cr Rowan SR 1526 Fair Good-Fair
B-11 North Second Cr Rowan Us 70 Fair Good-Fair
B-12 Withrow Cr Rowan SR 1547 Good-Fair Good-Fair
F-1 S Yadkin R Iredell SR 1561 Good-Fair Good-Fair
F-2 Snow Cr Iredell SR 1905 - Fair
F-3 Rocky Cr Iredell SR 1890 - Excellent (2004)2
F-4 Patterson Cr Iredell SR 1890 --- Good (2004)
F-5 Olin Cr Iredell SR 1892 Fair (1996) Good-Fair
F-6 Hunting Cr Wilkes NC 115 Excellent Good
F-7 N Little Hunting Cr Iredell SR 1829 Good Good-Fair
F-8 Bear Cr Davie SR 1116 --- Fair (2004)
F-9 Fourth Cr Iredell SR 1985 Poor Poor (2003)
F-10 Third Cr Rowan SR 1970 Poor Poor
F-11 N Second Cr Rowan SR 1526 Good-Fair Good-Fair

"B = benthic macroinvertebrate monitoring sites; F = fish community monitoring sites.
%special study site that has become a basinwide site.

NCDENR, Division of Water Quality
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Twelve sites were sampled for benthic macroinvertebrates in this HUC in 2006. All the streams sampled
for benthos were classified using Piedmont criteria, except for Hunting Creek at NC 115 (Mountain
ecoregion). Among these, four sites (Patterson Creek, Fourth Creek, North Second Creek at SR 1526,
and North Second Creek at US 70) showed improved bioclassifications compared with 2001 sampling, six
sites retained the same bioclassification as 2001, and two sites (Hunting Creek at SR 2115 and North
Little Hunting Creek) showed degraded bioclassifications compared to 2001. None of the sites improved
or degraded more than one level of bioclassification.

Eleven sites were sampled to evaluate fish populations. One site, Olin Creek, showed an improved
bioclassification, four sites retained their 2001 classification, and two sites (Hunting Creek at NC 115 and
North Little Hunting Creek) showed degraded classification compared to 2001. Four additional fish sites
were added as basinwide sites: Snow Creek, Rocky Creek at SR 1890, Patterson Creek at SR 1890, and
Bear Creek.

The watersheds in the northern half of the HUC (north of Statesville) all have Good or Excellent water
quality based on benthic macroinvertebrates. The fish communities generally supported the benthos
findings with the exception of South Yadkin River and North Little Hunting Creek. The number of fish and
the number of fish species collected at these two sites decreased and the number of tolerant fish species
collected increased. Conversely, the benthos data showed an increase in the number of intolerant
macroinvertebrate species.

The watersheds in the southern half of the HUC (Third Creek, Fourth Creek, North Second Creek, and
Withrow Creek) support more tolerant benthic and fish communities than the upper South Yadkin River
watershed. The fish community reflected less species diversity than the benthic community, especially in
Fourth and Third Creeks, which were rated Poor by the fish but Good or Excellent by the benthos. This
may be explained by the lack of good instream habitats in these very sandy streams.

River And Stream Assessment

Fourth Creek was sampled in 2003, which was within the five-year basinwide window. Therefore, the
2003 rating was used to compare with the 2001 rating. Four additional fish sites, of which three were
sampled in 2004 and one in 2005, were added to the basinwide schedule and will be sampled as a
basinwide site in future assessments.

SPECIAL STUDIES

Fish Community Urbanization Study

Rocky Creek at SR 1890 and Patterson Creek at SR 1890 in Iredell County and Bear Creek at SR 1116
in Davie County were sampled by DWQ in 2004 as part of a North Carolina State University fish
community urbanization study (unpublished data). The fish communities were rated Excellent, Good, and
Fair, respectively.

Fourth Creek Fish Community TMDL Study

Four sites on Fourth Creek (at SR 1930, SR 2320, and SR 2308 in Iredell County and at SR 1985 in
Rowan County) were sampled by DWQ in 2003 as part of a Total Maximum Daily Load stressor study
(Biological Assessment Unit Memorandum 20031006). The study concluded that flows in the creek are
extreme — from as little as 1 cfs during droughts to more than 4,000 cfs during the winter of 2003. The
stream also has elevated specific conductance, turbidity, and fecal coliform bacteria, and degraded
instream and riparian habitats. The sources of these stressors (causes of impairment) are the historic
poor landuse practices in the watershed, the current urban landuse practices surrounding the City of
Statesville, the erosive soils throughout the watershed, and the wastewater treatment plant. These
stressors have resulted in degraded fish communities where the fish communities were sparse and
dominated by species indicative of some nutrient enrichment, tolerance to pollution, variable flows, and
degraded instream habitats.

NCDENR, Division of Water Quality
Basinwide Assessment Report - Yadkin River Basin - April 2006
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Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
S YADKIN R SR 1561 07/25/06 Good
County Subbasin 8 digit HUC Index Number Latitude Longitude
IREDELL 6 03040102 12-108-(5.5) 355311 805924
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont WS-V 69.3 12 0.3
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 90 | 10 | 0 0
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
None | |
Water Quality Parameters Site Photograph
Temperature (°C) 24.5
Dissolved Oxygen (mg/L) 6.2
Specific Conductance (uS/cm) 57
pH (s.u.) 6.4
Water Clarity slightly turbid
Habitat Assessment Scores (max)
Channel Modification (5) 4
Instream Habitat (20) 10
Bottom Substrate (15) 3
Pool Variety (10) 3
Riffle Habitat (16) 3
Left Bank Stability (7) 5
Right Bank Stability (7) 5
Light Penetration (10) 6
Left Riparian Score (5) 4
Right Riparian Score (5) 4
Total Habitat Score (100) 47 Substrate |Sand, Gravel, Silt
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
07/25/06 9988 96 28 5.5 4.5 Good
09/11/01 8621 68 21 5.7 4.9 Good-Fair
07/24/01 8488 77 25 5.8 5.1 Good
08/05/96 7148 70 30 5.0 4.3 Excellent

Taxonomic Analysis

The 2006 sample produced a stonefly community that was comparable to the 1996 community. The intolerant stonefly Leuctra (TV=2.5) was collected
for the first time in 2006.

Data Analysis

This site is located in the upper portion of the watershed before the stream receives any influence from major tributaries. In 1996, this site was rated
Excellent. Since then, it has rated Good or Good-Fair and a definite decline in the diversity and tolerance of the macroinvertebrate community has
occured. This was most evident in the loss of the stonefly community between sampling periods. The overall EPT taxa richness decreased from 30
to 25 in July 2001. It further decreased to 21 two months later when another field crew sampled the site as a Quality Assurance Sample. The 2006
sample produced a slightly higher EPT taxa richness suggesting a slight increase in water quality.
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FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
S Yadkin R SR 1561 06/06/06 Good-Fair
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Iredell | 6 | 03040102 | 355311 [ 805924 | 12-108-(5.5) | Northern Inner Piedmont |
Drainage Area
Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
[ WS-IV | 69.3 | - | 13 | 0.3 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 100 | 0 [ 0 [ 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
| None | | |
Water Quality Parameters Site Photograph
" s s 1,
Temperature (°C) 15.6 i
Dissolved Oxygen (mg/L) 8.9
Specific Conductance (uS/cm) 54
pH (s.u.) 5.6
Water Clarity Very slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 11

Bottom Substrate (15) 8

Pool Variety (10) 3

Riffle Habitat (16) 1

Left Bank Stability (7) 3

Right Bank Stability (7) S

Light Penetration (10) 9

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 48 Substrate [Sand

Sample Date Sample ID Species Total NCIBI Bioclassification

06/06/06 2006-75 14 42 Good-Fair
05/03/01 2001-39 16 46 Good-Fair
05/14/96 96-45 11 40 Fair

Most Abundant Species Bluehead Chub Exotic Species Green Sunfish

Losses -- Notchlip Redhorse, Striped Jumprock, Brassy Jumprock, Flat Bullhead, and Largemouth Bass.

Species Change Since Last Cycle Gains -- Satinfin Shiner, Green Sunfish, and Bluegill.

Data Analysis

Watershed -- drains the northeast quadrant of Alexander County, including the Town of Taylorsville. Habitat -- shallow sandy runs, side snags, some
buried woody debris; "holes" missing. 2006 -- high percentage of omnivores+herbivores (61% of all fish were Bluehead Chub); low total species
diversity; only one species of sucker collected; first time Green Sunfish collected at the site. 1996 - 2006 -- consistently low total habitat scores;
specific conductance ~ 50 uS/cm; total species at site = 20, but the Tessellated Darter has never been collected from the site; increase in the
percentage of Bluehead Chub from 31 to 45 to 61%, decrease in the percentage of insectivores from 66 to 55 to 39%; slight decrease in the NCIBI
score, but not the rating.
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Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
S YADKIN R SR 1159 09/11/06 Excellent
County Subbasin 8 digit HUC Index Number Latitude Longitude
DAVIE 6 03040102 12-108-(14.5) 355040 803934
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont WS-V 306.5 19 0.7
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 60 [ 0 [ 40 0
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
|None | |
Water Quality Parameters Site Photograph
Temperature (°C) 21.4 ; Y
Dissolved Oxygen (mg/L) 7.9
Specific Conductance (uS/cm) 77
pH (s.u.) 6.5
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4
Instream Habitat (20) 14
Bottom Substrate (15) 8
Pool Variety (10) 5
Riffle Habitat (16) 12

Left Bank Stability (7) 5
Right Bank Stability (7) 5
Light Penetration (10) 4
5
2

Left Riparian Score (5)

Right Riparian Score (5)

Total Habitat Score (100) 64 Substrate |Boulder, Rubble, Silt, Sand, Gravel
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
09/11/06 9995 77 32 5.2 4.6 Excellent
07/24/01 8489 80 32 4.7 3.9 Excellent
08/06/96 7150 60 29 4.5 3.8 Good
07/13/89 4980 73 32 4.7 3.9 Excellent
08/05/86 3899 79 26 5.1 4.1 Good

Taxonomic Analysis

The addition of two tolerant taxa, the mayfly Caenis (TV=7.4) and the oligochaete Branchiura sowerbyi (TV=8.3), which had not previously been
collected at this location, may have contributed to the slightly higher Biotic Index. Abundant EPT taxa included Baetis intercalaris, Caenis, Hexagenia,
Isonychia, Stenonema modestum, Acroneuria abnormis, Hydropsyche venularis, and Nectopsyche exquisita .

Data Analysis

This site is located at the Davie/Rowan County line and has consistenly rated Good or Excellent since 1986. It continues to support a diverse and
intolerant benthic macroinvertebrate community. However, the Biotic Index did increase slightly from previous collections.
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FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Snow Cr SR 1905 06/06/06 Fair
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Iredell | 6 | 03040102 | 355346 [ 805522 |  12-108-9-0.6) | Northern Inner Piedmont |
Drainage Area
Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| WS-IV | 29.3 | — | 5 | 0.3 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 85 | 0 [ 15 [ 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
| None | -—- - |
Water Quality Parameters Site Photograph
Temperature (°C) 15.9
Dissolved Oxygen (mg/L) 6.7
Specific Conductance (uS/cm) 73
pH (s.u.) 6.6
Water Clarity Very slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) &
Instream Habitat (20) 14
Bottom Substrate (15) 4
Pool Variety (10) 4
Riffle Habitat (16) 5
Left Bank Stability (7) 5
Right Bank Stability (7) 5
Light Penetration (10) 10
Left Riparian Score (5) 5
Right Riparian Score (5) D)
Total Habitat Score (100) 62 Substrate |Sand, gravel
Sample Date Sample ID Species Total NCIBI Bioclassification
06/06/06 | 2006-76 | 12 38 Fair
Most Abundant Species Bluehead Chub Exotic Species Stripped Jumprock
Species Change Since Last Cycle N/A; new site in 2006.

Data Analysis

Watershed -- drains rural northwest Iredell and extreme northeast Alexander counties; no municipalities in watershed; site is ~ 1 mi. above mouth.
Habitat -- sand and gravel substrate; bar development; channel filled with sediment from upstream sediment sources. 2006 -- low diversity; one of a
few sites in 2006 without any Tessellated Darter; high percentage of omnivores+herbivores; ~ 60% of all fish were Bluehead Chub.
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Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
ROCKY CR SR 1884 07/26/06 Excellent
County Subbasin 8 digit HUC Index Number Latitude Longitude
IREDELL 6 03040102 12-108-11 355755 805010

Level IV Ecoregion

Stream Classification

Drainage Area (mi2)

Stream Width (m)

Stream Depth (m)

Northern Inner Piedmont C 56.5 12 0.4
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 30 [ 20 [ 50 0
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

None

Water Quality Parameters

Site Photograph

Temperature (°C) 233

Dissolved Oxygen (mg/L) 6.7

Specific Conductance (uS/cm) 44

pH (s.u.) 6.4

Water Clarity turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 12

Bottom Substrate (15) 8

Pool Variety (10) 6

Riffle Habitat (16) 14

Left Bank Stability (7) 4

Right Bank Stability (7) 4

Light Penetration (10) 7

Left Riparian Score (5) 5

Right Riparian Score (5) 2

Total Habitat Score (100) 65 Substrate |Sand, Rubble, Gravel, Boulder, Silt

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

07/26/06 9990 - 44 - 4.2 Excellent
07/23/01 8485 - 38 - 3.8 Excellent
08/05/96 7146 - 26 - 3.9 Good

Taxonomic Analysis

Although the EPT biotic index increased slightly, only one pollution tolerant mayfly, Caenis, went from rare or not collected in 1996 or 2001,

repectively, to abundant in 2006. Several intolerant EPT taxa were collected for the first time at this location and included the mayflies Brachycercus,
Epeorus, Ephemera, Ephoron Leukon, Heterocloeon curiosum, Paraleptophlebia, Plauditus dubius group, Procloeon, and Pseudocloeon dardanum,
the stonefly Leuctra, and the caddisflies Glossosoma , Paranyctiophylax celta, Psychomyia flavida , and Setodes .

Data Analysis

This site is located approximately two miles upstream of its confluence with Patterson Creek. In 1996, this site missed an Excellent bioclassification
by two taxa (26 EPT taxa found). This site received an Excellent bioclassification in 2001 (39 EPT) and in 2006 (44 EPT).
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FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Rocky Cr SR 1890 07/26/04 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Iredell | 6 | 03040102 | 355545 [ 804850 | 12-108-11 | Northern Inner Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site

| c | 62.4 | - | 8 | 0.4 | No |

Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 60 | 0 [ 40 [ 0 |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

| None | -—- - |

Water Quality Parameters

Temperature (°C) 23.0
Dissolved Oxygen (mg/L) 7.3
Specific Conductance (uS/cm) 46
pH (s.u.) 5.8
Water Clarity Slightly turbid
Habitat Assessment Scores (max)
Channel Modification (5) 5
Instream Habitat (20) 14
Bottom Substrate (15) S
Pool Variety (10) 9
Riffle Habitat (16) 7
Left Bank Stability (7) 3
Right Bank Stability (7) 3
Light Penetration (10) 10
Left Riparian Score (5) 5
Right Riparian Score (5) 5
Total Habitat Score (100) 64 Substrate |Sand, boulder, gravel |
Sample Date Sample ID Species Total NCIBI Bioclassification
07/26/04 | 2004-135 | 19 54 Excellent |
Most Abundant Species Bluehead Chub Exotic Species Green Sunfish and Smallmouth Bass
Species Change Since Last Cycle N/A; new site in 2004.

Data Analysis

Watershed -- headwaters arise in the Brushy Mountains in southern Wilkes County, flows through northeastern Alexander and northwestern Iredell
County; rural, no municipalities in the watershed; tributary to Patterson Creek. Habitat -- sandy runs, gravel/boulder/bedrock/shelf riffles, two good
plunge pools; bank instability; very similar (habitats, substrate, clarity, and species) to Hunting and North Little Hunting creeks. 2004 -- pH reading
was correct and verified; relatively low specific conductance; percentage of tolerant fish was moderate (33 percent) and included the Satinfin Shiner,
White Sucker, Flat Bullhead, Redbreast Sunfish, and Green Sunfish; but five intolerant species were also present and included the Thicklip Chub,
Fieryblack Shiner, Highback Chub, Smallmouth Bass, and Piedmont Darter; sampled as part of a NCSU Urban Fish Study.
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Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
PATTERSON CR SR 1890 07/26/06 Excellent
County Subbasin 8 digit HUC Index Number Latitude Longitude
IREDELL 6 03040102 12-108-11-3 355527 804927
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont C 35.3 10 0.2
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 90 [ 0 [ 10 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
[None | | [
Water Quality Parameters Site Photograph
5 .
Temperature (°C) 25.5 i
Dissolved Oxygen (mg/L) 6
Specific Conductance (uS/cm) 61
pH (s.u.) 6.5
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 20

Bottom Substrate (15) 15

Pool Variety (10) 8

Riffle Habitat (16) 16

Left Bank Stability (7) 7

Right Bank Stability (7) 7

Light Penetration (10) 9

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 97 Substrate  |Boulder, Rubble, Silt, Bedrock, Gravel |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

07/26/06 9991 - 32 - 3.9 Excellent
07/23/01 8486 - 25 - 4.1 Good

Taxonomic Analysis

EPT taxa collected for the first time (at this site) in 2006 included the mayflies Caenis, Epeorus rubidus, Hexagenia, Leucrocuta, and Pseudocloeon
propinquum, the stonefly Leuctra, and the caddisflies Brachycentrus nigrosoma, Hydropsyche rossi, Neophylax oligius, Oecetis persimilis, and
Rhyacophila fuscula .

Data Analysis

Patterson Creek is a small tributary to Rocky Creek. It has been sampled on three prior occassions during winter and spring as part of Watershed
Assessment Team (WAT) training. This site was added to the basinwide schedule in 2001 and has only been sampled twice as a basinwide site. In
20086, it rated Excellent, up from the Good rating it received in 2001. EPT taxa richness increased from 25 in 2001 to 32 in 2006. Since 2001 was a
drought year, this may explain the increase in the number of EPT taxa collected.

11 of 27



FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Patterson Cr SR 1890 07/09/04 Good
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Iredell | 6 | 03040102 | 355525 [ 804924 | 12-108-11-3 | Northern Inner Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
[ c [ 35.4 | = | 7 | 0.4 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 75 | 0 [ 20 [ 5 (rural residential) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
| None | | |
Water Quality Parameters Site Photograph
Temperature (°C) 20.7 b e
Dissolved Oxygen (mg/L) 7.0 g :
Specific Conductance (uS/cm) 68
pH (s.u.) 5.8
Water Clarity Slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) &
Instream Habitat (20) 14
Bottom Substrate (15) &
Pool Variety (10) 10
Riffle Habitat (16) 0
Left Bank Stability (7) 5
Right Bank Stability (7) 5 = 3
Light Penetration (10) 5 e NS 2=V ;
. . - i T
Left Riparian Score (5) 5 g, 5 o
Right Riparian Score (5) o)
Total Habitat Score (100) 57 Substrate |Sand, bedrock |
Sample Date Sample ID Species Total NCIBI Bioclassification
07/09/04 | 2004-116 | 12 52 Good |
Most Abundant Species Notchlip Redhorse Exotic Species None
Species Change Since Last Cycle N/A; new site in 2004.

Data Analysis

Watershed -- drains rural north-central Iredell County; no municipalities in watershed; a tributary to Rocky Creek, site is ~ 0.5 mile above mouth.
Habitat -- channel filled with sediment; no riffles; long pools and sandy runs; open canopy. 2004 -- total species diversity and diversity of darters
lower than expected; only one species of darter collected (Tessellated Darter); lots of biomass with large suckers (White Sucker, Notchlip Redhorse,
and Brassy Jumprock); Rosyside Dace and Creek Chub represented only by young-of-year; sampled as part of a NCSU Urban Fish Study.
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FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Olin Cr SR 1892 06/05/06 Good-Fair
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Iredell | 6 | 03040102 | 355639 [ 805204 [  12-108-11-33 | Northern Inner Piedmont |
Drainage Area
Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| c | 9.4 | — | 4 | 0.3 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 25 | 0 [ 75 [ 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
| None | [ - |
Water Quality Parameters Site Photograph
[ ’ “ o o x R
Temperature (°C) 18.6 | LY
Dissolved Oxygen (mg/L) 7.8
Specific Conductance (uS/cm) 52
pH (s.u.) 6.2
Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 13

Bottom Substrate (15) 3

Pool Variety (10) 6

Riffle Habitat (16) 4

Left Bank Stability (7) 2

Right Bank Stability (7) 2

Light Penetration (10) 10

Left Riparian Score (5) 5

Right Riparian Score (5) 3

Total Habitat Score (100) 53 Substrate [Sand, gravel

Sample Date Sample ID Species Total NCIBI Bioclassification

06/05/06 2006-74 10 44 Good-Fair
05/14/96 96-44 9 36 Fair

Most Abundant Species Bluehead Chub Exotic Species Fathead Minnow

Species Change Since Last Cycle Losses -- Margined Madtom. Gains -- Highback Chub and Fathead Minnow.

Data Analysis

Watershed -- drains rural north-north central Iredell County; rural, no municipalities in watershed; small tributary to Patterson Creek. Habitat --
shallow sandy runs, stick and gravel riffles, snag pools; very turbid when walking in channel. 2006 -- low total species diversity; no suckers;
moderately high percentage of omnivores+herbivores. 1996 and 2006 -- slight improvement observed; increase in the total number of fish collected;
less dominance by the Bluehead Chub; consistently low total habitat scores and total species diversity; number of species known from site = 11;
NCIBI score increased and rating improved to Good-Fair.
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Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
HUNTING CR NC 115 07/25/06 Excellent
County Subbasin 8 digit HUC Index Number Latitude Longitude
WILKES 6 03040102 12-108-16-(0.5) 360444 805839

Stream Classification

WS-III

Level IV Ecoregion Drainage Area (mi2)

29.8

Stream Width (m)
16

Stream Depth (m)
0.3

Northern Inner Piedmont

Forested/Wetland

Urban

Agriculture

Other (describe)

Visible Landuse (%) |

25 [

0 |

75

0

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number

Volume (MGD)

None

Water Quality Parameters

Site Photograph

Temperature (°C) 22

Dissolved Oxygen (mg/L) 6.5

Specific Conductance (uS/cm) 50

pH (s.u.) 6.3

Water Clarity turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 14

Bottom Substrate (15) 10

Pool Variety (10) 5

Riffle Habitat (16) 14

Left Bank Stability (7) 6

Right Bank Stability (7) 6

Light Penetration (10) 6

Left Riparian Score (5) 8

Right Riparian Score (5) 3

Total Habitat Score (100) 72 Substrate [Gravel, Sand, Boulder, Rubble, Silt, Bedrock

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

07/25/06 9987 100 43 4.2 34 Excellent
07/30/01 8483 - 37 - 3.7 Excellent
06/16/92 5856 84 43 4.0 3.5 Excellent

Taxonomic Analysis

and Triaenodes ignitus .

Abundant taxa included Baetis intercalaris, Epeorus rubidus, Isonychia, Stenonema modestum, Serratella deficiens, Acroneuria abnormis, Leuctra,
Paragnetina immarginata, Perlesta, Brachycentrus nigrosoma, Cheumatopsyche, Chimarra, Dolophilodes, Neophylax oligius, Symphitopsyche sparna,

Data Analysis

This site is located in southeastern Wilkes County near the Iredell County line. It has been sampled three times since 1992 and has always rated
Excellent. A tributary with a heavy silt load is located just upstream of the bridge. During sampling in 2006, a plume of silt from this tributary was
observed (see photo) even though there was no prior rain. Consequently, this heavy silt load has the potential to impact benthic habitats by filling in
crevices where macroinvertebrates live and covering food supplies (i.e., algae on rocks).
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FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Hunting Cr NC 115 06/22/06 Good
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Wilkes | 6 | 03040102 | 360444 [ 805839 |  12-108-16-0.5) | Northern Inner Piedmont |

Drainage Area

Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
[ WS-lll [ 29.8 | - | 13 | 0.3 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 40 | 0 [ 60 [ 0 |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number

Volume (MGD)

| None | -—- - |
Water Quality Parameters
Temperature (°C) 22.3
Dissolved Oxygen (mg/L) 7.7
Specific Conductance (uS/cm) 54
pH (s.u.) 5.8
Water Clarity Slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 12

Bottom Substrate (15) S

Pool Variety (10) 6

Riffle Habitat (16) 2

Left Bank Stability (7) 5

Right Bank Stability (7) 5

Light Penetration (10) 9

Left Riparian Score (5) 5

Right Riparian Score (5) 4

Total Habitat Score (100) 56 Substrate |Sand, gravel |

Sample Date Sample ID Species Total NCIBI Bioclassification

06/22/06 2006-93 14 52 Good
05/03/01 2001-40 17 58 Excellent
05/15/96 96-48 16 56 Excellent
06/16/92 92-19 12 52 Good

Most Abundant Species Rosyside Dace Exotic Species Smallmouth Bass

Species Change Since Last Cycle

Data Analysis

Losses -- White Sucker, Notchlip Redhorse, V-lip Redhorse, Flat Bullhead, and Piedmont Darter. Gains -
Spottail Shiner (new record for creek) and Bluegill.

Watershed -- drains the rural southeast corner of Wilkes County; stream flows parallel to NC 115 upstream of the sampling site; rural, no
municipalities in watershed. Habitat -- eroding banks, shallow channel, seemed to have more silt in the creek than in 2001. 2006 -- number of fish
and species, especially suckers and darters, lower than in 2001. 1992 - 2006 -- total habitat scores have varied from 49 to 68; specific conductance
has gradually increased from 38 to 48 to 54 uS/cm since 1996; trophically no change; very stable metrics; total number of species known from site =
21; Bluehead Chub consistently the dominant species; NCIBI ratings fluctuate between high Good and high Excellent.
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Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
HUNTING CR SR 2115 09/11/06 Good
County Subbasin 8 digit HUC Index Number Latitude Longitude
IREDELL 6 03040102 12-108-16-(12) 360000 804444
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont WS-V 156.0 20 0.5
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 25 [ 0 [ 75 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
None | | |
Water Quality Parameters Site Photograph
Temperature (°C) 19.8
Dissolved Oxygen (mg/L) 9
Specific Conductance (uS/cm) 58
pH (s.u.) 6.2
Water Clarity turbid
Habitat Assessment Scores (max)

Channel Modification (5)

Instream Habitat (20) 12

Bottom Substrate (15) 10

Pool Variety (10) 4

Riffle Habitat (16) 3

Left Bank Stability (7) 5

Right Bank Stability (7) 5

Light Penetration (10) 7

Left Riparian Score (5) 8

Right Riparian Score (5) 4

Total Habitat Score (100) 57 Substrate |Sand, Silt, Rubble, Boulder I

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

09/11/06 9994 85 34 5.8 4.4 Good
07/23/01 8481 74 31 5.1 4.2 Excellent
07/07/96 7153 66 30 4.7 3.3 Excellent
07/27/88 4665 72 27 5.4 4.1 Good
07/30/85 3609 79 33 4.9 3.7 Excellent

Taxonomic Analysis

Abundant taxa included Pseudocloeon propinquum, Caenis, Hexagenia, Isonychia, Stenonema modestum, Brachycentrus nigrasoma, Nextopsyche
exquisita, Ancyronyx variegatus, Argia, Boyeria vinosa, Macromia, Corydalus cornutus, Ablabesmyia mallochi, Polypedilum flavum, and P. illino .

Data Analysis

This site is located about midway between the headwaters of Hunting Creek and its confluence with the South Yadkin River. The site has rated
Excellent or Good since 1985. Although the bioclassification was down in 2006, the EPT taxa richness and total taxa richness was the highest ever
recorded at this location. With the exception of 1996, the EPT Biotic Index has gradually increased since 1985 suggesting a slight decline in water
quality. However, no major changes in the biological community were observed.

16 of 27



Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
N L HUNTING CR SR 1829 07/26/06 Good
County Subbasin 8 digit HUC Index Number Latitude Longitude
IREDELL 6 03040102 12-108-16-6 360113 804601
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Northern Inner Piedmont WS-IlI 54.5 10 0.3
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 30 [ 10 [ 0 60 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
None | | [
Water Quality Parameters Site Photograph
Temperature (°C) 22 :

Dissolved Oxygen (mg/L) 6.1

Specific Conductance (uS/cm) 55

pH (s.u.) 6.4

Water Clarity turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 11

Bottom Substrate (15) 3

Pool Variety (10) 2

Riffle Habitat (16) 5

Left Bank Stability (7) 6

Right Bank Stability (7) 6

Light Penetration (10) 6

Left Riparian Score (5) 4

Right Riparian Score (5) 4

Total Habitat Score (100) 52 Substrate |Sand, Boulder, Rubble, Gravel I

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

07/26/06 9989 87 30 5.2 4.6 Good
07/23/01 8480 - 31 - 4.1 Excellent
08/05/96 7145 - 28 - 3.7 Excellent

Taxonomic Analysis

EPT taxa that were not collected in 2006 but were common or abundant in 2001 include Heptagenia marginalis, Serratella serratoides, Stenacron
pallidum, Polycentropus, and Pycnopsyche. Only one new taxon, Baetis flavistriga, a tolerant mayfly (TV=7.0), was collected in 2006.

Data Analysis

North Little Hunting Creek at SR 1829 is the most downstream bridge crossing before its confluence with Hunting Creek.The stream rated Excellent in
1996 and 2001. In 2006, EPT taxa richness decreased and the EPT Biotic Index increased resulting in a Good bioclassification rating.
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FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
N Little Hunting Cr SR 1829 06/06/06 Good-Fair
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Iredell | 6 | o3o40102 [ 360113 | 804601 | 12-108-16-6 | Northern Inner Piedmont |

Drainage Area

Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| WS-lll | 54.5 | - | 9 | 0.4 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 90 | 0 [ 10 [ 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
| None | -—- - |
Water Quality Parameters Site Photograph
Temperature (°C) 20.0 : ; - o '
Dissolved Oxygen (mg/L) 8.5
Specific Conductance (uS/cm) 66
pH (s.u.) 6.6
Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 10

Bottom Substrate (15) 3

Pool Variety (10) 8

Riffle Habitat (16) 2

Left Bank Stability (7) 2

Right Bank Stability (7) 2

Light Penetration (10) 4

Left Riparian Score (5) 3

Right Riparian Score (5) D)

Total Habitat Score (100) 44 Substrate |Sand, gravel

Sample Date Sample ID Species Total NCIBI Bioclassification

06/06/06 2006-77 16 44 Good-Fair
05/03/01 2001-41 21 50 Good
05/14/96 96-43 17 44 Good-Fair

Most Abundant Species Bluehead Chub Exotic Species Smallmouth Bass; no exotics in 1996 or 2001.

Losses -- Rosyside Dace, Whitefin Shiner, Highback Chub, Snail Bullhead, Tessellated Darter, and

Species Change Since Last Cycle Piedmont Darter. Gains -- Smallmouth Bass (first record for creek; 235 and 236 mm total length).

Data Analysis

Watershed -- includes the southeast corner of Wilkes and southwest corner of Yadkin counties south of US 421; bisected by I-77; part of the
catchment is in the Brushy Mountains of Wilkes County; lowermost crossing before confluence with Hunting Creek; rural, no municipalities in
watershed. Habitat -- shifting sandy runs, side snags, large deadfalls on the sides, bedrock outcrops on left; extreme fluctuations in flows. 2006 --
decline in number of fish and species, especially darters; high percentage of omnivores+herbivores and tolerant fish; large specimens of Notchlip
Redhorse, Smallmouth Bass, and Redbreast Sunfish. 1996 - 2006 -- consistently low total habitat scores (~40); specific conductance has gradually
increased from 37 to 56 to 66 pS/cm since 1996; total number of species known from the site = 22; trophically no change, very stable metrics;
Bluehead Chub consistently the dominant species (~50%); NCIBI ratings fluctuate between medium Good-Fair and medium Good.
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FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Bear Cr SR 1116 07/09/04 Fair
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Davie | 6 | 03040102 | 354932 [ 803507 [  12-108-18-(1) | Southern Outer Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
[ WS-IV [ 29.1 | = | 6 | 05 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 75 | 0 [ 0 [ 25 (rural residential) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
| None | | |
Water Quality Parameters Site Photograph
Temperature (°C) 23.4 y
Dissolved Oxygen (mg/L) 6.3
Specific Conductance (uS/cm) 150
pH (s.u.) 6.7
Water Clarity Slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 15

Bottom Substrate (15) 3

Pool Variety (10) 10

Riffle Habitat (16) 10

Left Bank Stability (7) 3

Right Bank Stability (7) 3

Light Penetration (10) 7

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 66 Substrate |Sand, silt |

Sample Date Sample ID Species Total NCIBI Bioclassification
07/09/04 | 2004-117 | 15 40 Fair |
Most Abundant Species Redbreast Sunfish Exotic Species Green Sunfish
Species Change Since Last Cycle N/A; new site in 2004.

Data Analysis

Watershed -- drains west-central Davie County, including the western area of the Town of Mocksville; site is ~ 1 mile above confluence with the South
Yadkin River. Habitat -- sandy runs, snag and tree pools; bank instability. 2004 -- total species diversity and diversity of darters lower than expected;
only one species of darter was collected (Tessellated Darter); intolerant species were absent; percentage of tolerant fish was greater than expected
(56 percent) and included the Satinfin Shiner, White Sucker, Brown Bullhead, Redbreast Sunfish, and Green Sunfish; lots of biomass with large
suckers (White Sucker, Creek Chubsucker; Notchlip Redhorse, and Brassy Jumprock); sampled as part of a NCSU Urban Fish Study.
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Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
FOURTH CR SR 1003 07/26/06 Excellent
County Subbasin 8 digit HUC Index Number Latitude Longitude
ROWAN 6 03040102 12-108-20 354716 803848
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont C 74.3 22 0.4
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 100 [ 0 [ 0 | 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Fourth Creek WWTP | NC0031836 | 6.0 |
Water Quality Parameters Site Photograph
Temperature (°C) 25 .
Dissolved Oxygen (mg/L) 6.2
Specific Conductance (uS/cm) 163
pH (s.u.) 71
Water Clarity turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4
Instream Habitat (20) 12
Bottom Substrate (15) 8
Pool Variety (10) 5
Riffle Habitat (16) 14

Left Bank Stability (7) 6
Right Bank Stability (7) 7
Light Penetration (10) 5
4
5

Left Riparian Score (5)

Right Riparian Score (5)

Total Habitat Score (100) 70 Substrate |Boulder, Silt, Rubble I
Sample Date Sample ID ST EPT Bl EPT Bl Bioclassification
07/26/06 9992 - 28 - 4.8 Excellent
09/11/01 8614 - 21 -- 53 Good
07/24/01 8484 - 20 - 5.3 Good-Fair
08/06/96 7151 - 23 -- 52 Good

Taxonomic Analysis

Abundant taxa included Acentrella, Baetis flavistriga, Baetis intercalaris, Stenonema modestum, Cheumatopsyche, Hydropsyche betteini, Leucotrichia
pictipes, Nectopsyche exquisita, Psychomyia flavida, Symphitopsyche sparna, and Triaenodes ignitus. New taxa that had not been previously
collected at this site include the mayflies Baetis pluto and Procloeon, the stoneflies Neoperla and Paragnetina immarginata, and the caddisflies
Hydropsyche venularis, Hydroptila, Oecetis persimilis, and Psychomyia flavida .

Data Analysis

This site is located approximately 10 miles downstream of the Fourth Creek WWTP. EPT taxa richness and EPT Biotic Index were similar for the
1996 sample and the two 2001 samples suggesting stable water quality. Although the July 2001 sample rated Good-Fair, it was one taxa away from
receiving a Good rating and the Biotic Index was identical to the September 2001 sample. In 2006, a significant increase in the number of EPT taxa
and a decrease in the EPT Biotic Index occurred suggesting an improvement in water quality. According to the Mooresville Regional Office,
Statesville lost some of their industrial wastewater contributors, which may have played a part in the improvement of the creek's overall water quality.
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FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Fourth Cr SR 1985 07/29/03 Poor
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Rowan | 6 | 03040102 | 354751 [ 803610 | 12-108-20 | Southern Outer Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
[ c [ 80 | ~ | 14 | 0.4 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 25 | 0 [ 50 [ 25 (rural residential) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
[City of Statesville's Fourth Creek WWTP | NC0031836 | 4 |
Water Quality Parameters ) Site Photog_;?.phy
Temperature (°C) 23.3 . 5 O 5.8
Dissolved Oxygen (mg/L) 7.4 g Z
Specific Conductance (uS/cm) 136
pH (s.u.) 7.3
Water Clarity Turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4

Instream Habitat (20) 11

Bottom Substrate (15) 8

Pool Variety (10) 2

Riffle Habitat (16) 0

Left Bank Stability (7) 2

Right Bank Stability (7) 2

Light Penetration (10) 10

Left Riparian Score (5) 5

Right Riparian Score (5) 4

Total Habitat Score (100) 43 Substrate [Sand

Sample Date Sample ID Species Total NCIBI Bioclassification
07/29/03 2003-42 11 34 Poor
06/03/03 2003-19 8 26 Poor
05/02/01 2001-38 12 28 Poor
04/26/96 96-39 9 32 Poor
Most Abundant Species Bluehead Chub Exotic Species ::: Ssgcl)rt]tzrd ';‘?:::ad ATER, (GAEGIE CERiE T,

Gains -- Fathead Minnow, White Perch, and Spotted Bass. Losses -- Eastern Silvery Minnow, Creek

Species Change Since Last Cycle Chubsucker, Brown Bullhead, and Largemouth Bass.

Data Analysis

Watershed -- drains central Iredell and northwestern Rowan counties; City of Statesville is in the upper portion of the watershed; 12% of watershed is
developed; 41% is cultivated; and 46% is forested. Habitat -- no riffles; side snags; good riparian zones and canopy, but eroding and "blown-out"
banks; entrenched. 2003 -- few fish and species present, intolerant species absent; poor evidence of recruitment; Eastern Silvery Minnow and
Common Carp represented only by young-of-year. 1996 - 2003 -- for a watershed of its size, the fauna is depauperate in the number of species and
of individuals; intolerant specie absent; only 19 species are known from the site; of which 10 are tolerant species and 5 are nonindigenous; data were
summarized in Biological Assessment Unit Memorandum F-20031006.
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Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
THIRD CR SR 1970 07/27/06 Good
County Subbasin 8 digit HUC Index Number Latitude Longitude
ROWAN 6 03040102 12-108-20-4 354603 803733

Level IV Ecoregion

Stream Classification

Drainage Area (mi2)

Stream Width (m)

Stream Depth (m)

Southern Outer Piedmont

C

96.6

15 0.3

Forested/Wetland

Urban

Agriculture

Other (describe)

Visible Landuse (%) |

100

[ 0

I 0 I

0

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number

Volume (MGD)

[Third Creek WWTP

| NC0020591

| 4.0

Water Quality Parameters

Temperature (°C)

Dissolved Oxygen (mg/L)
Specific Conductance (uS/cm)
pH (s.u.)

23

6.8

154

6.7

Water Clarity

slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5)
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)
Right Riparian Score (5)
Total Habitat Score (100)

Sample Date

H

N
N

Wlwlw|o|w

N
o

I

Substrate

[6,]
a0

Sample ID

ST

[Sand, Detritus

EPT Bl

EPT BI Bioclassification

07/27/06

9993

70

24 5.5

4.4 Good

07/24/01

8490

52

22 5.2

4.4 Good

08/06/96

7149

56

23 4.9

4.4 Good

07/09/90

5369

62

23 5.6

4.2 Good

Taxonomic Analysis

Pseudocloeon dardanum .

EPT taxa richness has been nearly identical at this location since sampling commenced in 1990. Although total EPT taxa richness has not changed,
there were a few intolerant EPT taxa collected at this location for the first time and included the mayflies Acentrella parvula, Cercobrachys, and

Data Analysis

the Third Creek watershed.

This site is located in the lower reach of the watershed approximately ten miles below Third Creek WWTP and five miles above the creek's confluence
with Fourth Creek. EPT taxa richness and EPT Biotic Index have been nearly identical since 1990. Overall, these data suggest stable conditions in

22 of 27




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Third Cr SR 1970 05/11/06 Poor
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Rowan | 6 | 03040102 | 354603 | 803733 | 12-108-20-4 | Southern Outer Piedmont |

Drainage Area

Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
[ c [ 96.6 | = | 12 | 05 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 100 | 0 [ 0 [ 0 |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

[City of Statesville's Third Creek WWTP | NC0020591 | 4

Water Quality Parameters

Temperature (°C) 17.5

Dissolved Oxygen (mg/L) 7.9

Specific Conductance (uS/cm) 149

pH (s.u.) 6.2

Water Clarity Turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4

Instream Habitat (20) 11

Bottom Substrate (15) S

Pool Variety (10) 9

Riffle Habitat (16) 1

Left Bank Stability (7) 4

Right Bank Stability (7) 4

Light Penetration (10) 10

Left Riparian Score (5) )

Right Riparian Score (5) 5

Total Habitat Score (100) 56 Substrate [Sand, coarse woody debris

Sample Date Sample ID Species Total NCIBI Bioclassification

05/11/06 2006-44 10 32 Poor
05/02/01 2001-37 11 34 Poor
04/25/96 96-38 13 40 Fair

Most Abundant Species Bluehead Chub Exotic Species Channel catfish, Green Sunfish, Yellow Perch

Species Change Since Last Cycle

Losses -- Common Carp, Satinfin Shiner; Whitefin Shiner; Fieryblack Shiner; Gizzard Shad; Largemouth
Bass, and Tessellated Darter. Gains -- White Sucker, Notchlip Redhorse, Eastern Mosquitofish, Green

Sunfish, Pumpkinseed, Bluegill, and Yellow Perch.

Data Analysis

Watershed -- drains southeast Alexander, central Iredell, including the southern edge of the City of Statesville, and northwest Rowan counties.
WWTP with rare violations for dissolved oxygen, cadmium, and total suspended solids from June 2001 to June 2006 (BIMS query 12/14/2006).
Habitat -- no riffles, logs in the current, side snags, fast flow; water still turbid three days after rains. 2006 -- fewest fish of any Piedmont/Mountain
site; low diversity; no intolerant species; 1 of 3 Piedmont/Mountain sites with no darters; Redlip Shiner has never been collected at the site. 1996 -
2006 -- consistently low total habitat scores (~50); specific conductance variable (144 - 262 uS/cm); consistently very few fish and species, < 130
specimens have been collected in 3 attempts; consistently poor reproduction; total number of species known from site = 21, but none consistently
collected except for Bluehead Chub, Channel Catfish, and Redbreast Sunfish.
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Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
N SECOND CR SR 1526 07/24/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
ROWAN 6 03040102 12-108-21 354149 803642
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont C 63.3 7 0.2
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 50 [ 0 [ 50 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
None | | |
Water Quality Parameters Site Photograph

- = .—_'rr_:._i;_.- a PR

Temperature (°C) 24

Dissolved Oxygen (mg/L) 71

Specific Conductance (uS/cm) 117

pH (s.u.) 6.6

Water Clarity turbid

Habitat Assessment Scores (max)

Channel Modification (5)

Instream Habitat (20) 13

Bottom Substrate (15) 3

Pool Variety (10) 4

Riffle Habitat (16) 10

Left Bank Stability (7) 5

Right Bank Stability (7) 5

Light Penetration (10) 10

Left Riparian Score (5) 8

Right Riparian Score (5) 3

Total Habitat Score (100) 58 Substrate |Sand I

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

07/24/06 9984 - 18 - 5.0 Good-Fair
07/02/02 8856 61 17 6.7 5.4 Fair
07/24/01 8487 - 10 - 6.0 Fair
08/06/96 7152 - 16 - 4.8 Good-Fair

Taxonomic Analysis

The biological community collected in 2006 was almost identical to what was collected in 1996. Three new EPT taxa were collected in 2006: the
mayfly, Pseudocloeon frondale and the caddisflies, Lype diversa and Oecetis persimilis .

Data Analysis

This is the most upstream site on North Second Creek. A sand mininig operation was located downstream of the bridge. In 1996, this site rated Good
Fair, it fell to Fair in 2001 and 2002, and increased back to Good-Fair in 2006. The lowest EPT taxa richness and highest EPT Biotic Index scores for

this site were recorded in 2001 during the drought. In 2002, EPT richness increased from 10 to 17 and the EPT Biotic Index decreased from 6.0 to 5.4
indicating some improvement in water quality. In 2006, the site rated Good-Fair and had EPT richness and Biotic Index scores similar to that recored

in 1996 suggesting that the stream had recovered from the drought.
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FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
N Second Cr SR 1526 05/11/06 Good-Fair
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Rowan | 6 | 03040102 | 354149 [ 803642 | 12-108-21 | Southern Outer Piedmont |

Drainage Area

Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| c | 63.3 | — | 9 | 0.4 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 50 | 0 [ 45 [ 5 - powerline corridor |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
| None | - - |
Water Quality Parameters
Temperature (°C) 17.7
Dissolved Oxygen (mg/L) 8.7
Specific Conductance (uS/cm) 123
pH (s.u.) 6.4

Water Clarity

Slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5)
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)
Right Riparian Score (5)
Total Habitat Score (100)

Sample Date

Wlw|lo NN |~ |

Sand

Substrate

w
~

Sample ID Species Total NCIBI Bioclassification

05/11/06

2006-43 12 46 Good-Fair

05/02/01

2001-36 9 42 Good-Fair

04/25/96

96-37 13 40 Fair

Most Abundant Species

Bluehead Chub Exotic Species Green Sunfish and Redear Sunfish

Species Change Since Last Cycle

Data Analysis

Losses -- Striped Jumprock. Gains -- Eastern Mosquitofish, Green Sunfish, Bluegill, Largemouth Bass.

bridge. 2006 -- two-thirds fewer fish

Watershed -- drains rural eastern Iredell and western Rowan counties; includes northeast part of the Town of Mooresville. Habitat -- lowest habitat
score of any fish site in 2006; one long sandy run with poor instream habitats; good canopy, but deeply entrenched; sand dipping operation below the

than in 2001 but slight increases in the diversity of sunfish and percentage of insectivores; no species of suckers.

1996 - 2006 -- consistently low total habitat scores (22 - 50); specific conductance ~ 100 pS/cm; consistently very few species, total number of
species known from site = 16; Redlip Shiner has never been collected at the site; Bluehead Chub has been the dominant species in 2001 and 2006;
NCIBI ratings have ranged from high Fair to high Good-Fair.
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Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
N SECOND CR UsS 70 07/24/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
ROWAN 6 03040102 12-108-21 354305 803544
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont C 117.4 11 0.5
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%) | 80 [ 0 0 [ 20 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Second Creek WWTP NC0078361 0.03
Arteva Specialties NC0004944 2.3
Water Quality Parameters Site Photograph
Temperature (°C) 23.3
Dissolved Oxygen (mg/L) 71
Specific Conductance (uS/cm) 129
pH (s.u.) 6.6
Water Clarity slightly turbid
Habitat Assessment Scores (max)

Channel Modification (5) 3

Instream Habitat (20) 12

Bottom Substrate (15) 2

Pool Variety (10) 4

Riffle Habitat (16) 5

Left Bank Stability (7) 6

Right Bank Stability (7) 6

Light Penetration (10) 7

Left Riparian Score (5) 4

Right Riparian Score (5) 3

Total Habitat Score (100) 52 Substrate |Sand, Silt, Rubble, Boulder I

Sample Date Sample ID ST EPT Bl EPT Bl Bioclassification

07/24/06 9983 75 18 6.3 5.6 Good-Fair
07/02/02 8855 65 14 6.8 6.0 Fair
07/24/01 8492 66 16 6.8 6.1 Fair
08/07/96 7154 54 17 6.2 5.8 Good-Fair

Taxonomic Analysis

No major changes in the benthic community were observed. Abundant taxa included Pseudocloeon propinquum, Stenonema modestum,
Tricorythodes, Cheumatopsyche, Hydropsyche betteni, Hydroptila, Nextopsyche exquisita, Triaenodes ignitus, Ancyronyx variegatus, Macronychus
glabratus, Boyeria vinosa, Gomphus, Ophiogomphus, Conchapelopia group, Polypedilum illinoense, P. scalaenum, Anopholes, Antocha, and
Corbicula fluminea .

Data Analysis

This is the most downstream site on North Second Creek approximately one half mile downstream of the confluence with Withrow Creek. It is also an
ambient chemistry monitoring site. The outfall from Second Creek WWTP is located approximately 150 meters upstream of the bridge. This site
rated Good-Fair in 1996, fell to Fair in 2001 and 2002, and increased back to Good-Fair in 2006. The lowest EPT taxa richness and highest Biotic
Index scores for this site were recorded in 2001 and 2002 during the drought. Since the WWTP has not incurred any limit violations in the past five
years, these low ratings appear to be more drought related than from WWTP effluent impacts. The Good-Fair rating in 2006 indicates some recovery
since the drought.
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Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
WITHROW CR SR 1547 07/24/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
ROWAN 6 03040102 12-108-21-3 354109 804152
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont C 29.0 7 0.1
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 40 [ 0 [ 60 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

|None | | |

Water Quality Parameters

Temperature (°C) 25

Dissolved Oxygen (mg/L) 7.5

Specific Conductance (uS/cm) 92

pH (s.u.) 6.5

Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 2

Instream Habitat (20) 11

Bottom Substrate (15) 3

Pool Variety (10) 4

Riffle Habitat (16) 10

Left Bank Stability (7) 5

Right Bank Stability (7) 5

Light Penetration (10) 10

Left Riparian Score (5) 3

Right Riparian Score (5) 2

Total Habitat Score (100) 55 Substrate |Sand, Gravel, Silt, Detritus |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

07/24/06 9985 - 19 - 4.7 Good-Fair
07/25/01 8491 - 18 - 4.8 Good-Fair
08/07/96 7155 - 14 - 4.8 Good-Fair

Taxonomic Analysis

Abundant taxa included Baetis intercalaris, Isonychia, Stenonema modestum, Serratella deficiens, Tricorythodes, Cheumatopsyche, and Triaenodes
ignitus .

Data Analysis
Withrow Creek, a tributary to North Second Creek, was sampled at this location to assess the overall water quality of this portion of the North Second

Creek watershed. This site has rate Good-Fair since 1996. Thus, no changes in water quality were observed. EPT taxa richness and EPT Biotic
Index have been nearly identical since 1996.
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YADKIN RIVER

Subbasin HUC: 03040103
Includes High Rock Lake, Tucker Town Reservoir, Badin Lake and tributaries

WaTer QuALITY OVERVIEW

Of the monitored streams, 59 percent are supporting aquatic life, while 37
percent do not meet the standards and are rated as impaired. Of the monitored
lakes, 37 percent are also impaired. These impairments closely follow population
and land development patterns. Habitat degradation is the stressor that accounts
for the largest percentage of stream impairments, while nutrient enrichment is
negatively impacting the lakes. A major study is underway to develop a total
maximum daily load for High Rock Lake to identify possible nutrient reduction
actions.

GENERAL DESCRIPTION

The Yadkin River Watershed is roughly bounded on the north by High Point,
Thomasville, Lexington and Salisbury. The drainage contains High Rock Lake,
Tuckertown Reservoir, and Badin Lake. Major tributaries include Abbotts Creek
and the Uwharrie River. Much of the eastern portion drains the relatively
undeveloped area forming the Uwharrie National Forest. Most of the streams in
this watershed are located in the Carolina Slate Belt portion of the piedmont
ecoregion. These streams usually have a rocky substrate and may experience very
low flow during drought conditions. Agricultural land use affects most streams
outside of the urban areas.

The Abbotts Creek watershed starts just south of Kernersville and flows south
through Lexington and empties into High Rock Lake. Smaller streams in the
watershed are Rich and Hunts Forks and Swearing and Hamby Creeks, which drain
High Point, Thomasville, and the west side of Lexington. This watershed is located
primarily in Davidson County and is bisected by the industrial and commercial US
64 and 1-85 corridors. This area has easily eroded soils. Consequently, streams in
areas of urban or agricultural land use are affected by sediment inputs, and have
large amounts of coarse sand.

The largest municipalities in the subbasin are Lexington, Thomasville, and
Highpoint. The largest discharger is the City of High Point’s WWTP with a
permitted flow of 6.2 MGD into Rich Fork. Other large municipal WWTP dischargers
are Thomasville (4 MGD to Hamby Creek) and Lexington (5.5 MGD to Abbotts
Creek).

The upper Uwharrie River watershed, primarily in Randolph County, includes
portions of the municipalities of High Point, Thomasville, Archdale, Randleman,
and Asheboro. The lower portion of the watershed, in southern Randolph and

northwestern Montgomery counties, is within the Uwharrie National Forest. Most of the subbasin is forested or used for
agriculture. The Uwharrie River is within the piedmont Carolina Slate Belt ecoregion, but some tributaries draining the

WATERSHED AT A GLANCE

COUNTIES

Davidson, Forsyth, Guilford,
Montgomery, Rowan, Randolph,
Stanly

MUNICIPALITIES

High Point, Thomasville,
Randleman, Lexington, Spencer,
East Spencer, Salisbury, Granite
Quarry, China Grove, Rockwell,
Denton, Asheboro

PerMITTED FACILITIES

NPDES WWTP:
Major 10
Minor 39
NPDES Nondischarge: 22
NPDES Stormwater:
General 184
Individual 11
Phase I 6
Animal Operations: 42

STREAM SUMMARY

Total Streams:.............. 787mi
........................... 31,523 ac
Total Monitored:.......... 328 mi
........................... 30,975 ac
Total Supporting:.......... 192 mi
......................... 12,783.3 ac
Total Impaired........... 119.8 mi
......................... 11,344.6 ac
Total Not Rated: ......... 16.1 mi
............................ 6,847 ac
Total No Data:........... 458.4 mi
............................ 548.3 ac

Uwharrie Mountains have montane characteristics. Certain geological subdivisions of the Carolina Slate Belt appear to
have ecological significance. The sandiest streams were observed in the northern portion of the subbasin. More rocky

streams were observed in the southern portion of the watershed.
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Ficure 3-1. YapkiN River HUC 03040103
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How to Read this Document

This document was written to correspond with our new Online Geographic Document Distribution tool using Google
Earth™. If you are unable to use Google Earth™, this document provides maps and associated water quality information
and a discussion of water quality trends occurring in the subbasin. Google Earth™ is an independent software program
which can be downloaded to a personal, business, and most local and state government computers; the program allows
you to view satellite imagery of the earth’s surface along with location identifiers. DWQ’s Basinwide Planning Unit
created a “transparency” add on layer to Google Earth™ with basinwide water quality data, which allows a user to locate
their watershed, pinpoint a waterbody and use support ratings, find a location of a permit and provides links to PDF
subbasin reports. After installing Google Earth™, add http://web.ceo.ncsu.edu/basinplans/dwqg.kml to your internet
browser. Please contact Heather Patt for more information at heather.patt@ncmail.net or 919-807-6448.

Impaired streams are those streams not meeting their associated water quality standards in more than 10 percent of the
samples taken within the assessment period (January 1, 2002 through December 31, 2006) and impacted streams are
those not meeting water quality standards in 7 to 9 percent of the samples. The Use Support report provides information
on how and why water quality ratings are determined and DWQ’s “Redbook” describes in detail water quality standards
for each waterbody classification. For a general discussion of water quality parameters, potential issues, and rules
please see “Supplemental Guide to North Carolina’s Basinwide Planning: Support Document for Basinwide Water Quality
Plans”

Figure 3-1. shows monitoring station locations and impaired streams for the Yadkin River subbasin.
Appendix A. provides descriptions of all monitored waterbodies in the subbasin.

Appendix B. provides a summary of each ambient data monitoring station.

Appendix C. provides summaries of biological and fish assessment monitoring sites.

CURRENT STATUS AND SIGNIFICANT ISSUES

General Biological Health
Fourteen sites were sampled for benthic macroinvertebrates in this HUC in 2006 (Figure 3-1).

Among these, four sites (Grants Creek, Swearing Creek, Little Uwharrie River, and Uwharrie River at SR 1406) showed
improved bioclassifications compared with 2001 sampling, seven sites retained the same bioclassification as 2001, and
two sites (Lick Creek and Uwharrie River at SR 1143) showed degraded bioclassifications compared to 2001. Dutchmans
Creek, not rated in 2001 was rated Excellent in 2006. None of the sites improved or degraded more than one level of
bioclassification.

Eleven sites were sampled to evaluate fish populations. No site showed an improved bioclassification, three sites
retained their 2001 classification, and three sites (Cabin Creek, Rich Fork, Abbotts Creek) showed degraded
classification compared to 2001. Five additional fish sites were sampled for the first time in 2006.

Leonards Creek (Davidson County), previously sampled as a basinwide site was not sampled in 2006 due to low flow

conditions. Similarly, Rich Fork at Davidson County SR 2005 was not sampled for benthos during 2006 due to excessive
depth caused by operations of sand-dipping operations. It is likely that the latter site will therefore be discontinued.

Ficure 3-2. BioLogicaAL HEALTH SUMMARY

Biological Community 2001 Biological Community Ratings 2006 Biological Community Ratings
Population Shifts: 2001 - 2006 n =21 n=21
23% 18% 76% 24% 70%

30%

Improved

59% :go ?ha(r;ge M Impaired B Supporting H Impaired B Supporting
ecline
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NC DWQ YADKIN - PEE DEE RIVER BASIN PLAN Yadkin River HUC 03040103 2008

Overall, the basinwide sampling effort in the HUC 03040103 increased by 23 percent. The percentage of Impaired
streams increased by 6 percent.

Fourteen sites were sampled for benthic macroinvertebrates in this HUC in 2006. Among these, four sites (Grants
Creek, Swearing Creek, Little Uwharrie River, and Uwharrie River at SR 1406) showed improved bioclassifications
compared with 2001 sampling, seven sites retained the same bioclassification as 2001, and two sites (Lick Creek and
Uwharrie River at SR 1143) showed degraded bioclassifications compared to 2001. Dutchmans Creek, not rated in 2001
was rated Excellent in 2006.

Eleven sites were sampled to evaluate fish populations. No site showed an improved bioclassification, three sites
retained their 2001 classification, and three sites (Cabin Creek, Rich Fork, Abbotts Creek) showed degraded
classification compared to 2001. Five additional fish sites were sampled for the first time in 2006.

The Yadkin River basin was experiencing moderate to severe drought conditions in 2001, which had the potential

to reduce the impacts from nonpoint sources and magnify the impacts from point source discharges. This below
average flow regime in the basin should be considered when looking at changes in the 2006 monitoring cycle. In these
conditions, nonpoint source pollution impacts are generally reduced while point source pollution has a more significant
impact.

Special Studies

UT Seconp CReek

This stream (near Dutch Creek Rd) in Rowan County was sampled in January 2002 for possible removal from the 303(d)
list of impaired water. This creek was the former site of the Town of Rockwell’s WWTP. The WWTP ceased discharging
into UT second creek in 1996. Both upstream and downstream segments were rated Not Impaired. (BAU memo
B-020328)

Town Creek

A TMDL study was done on Town Creek in June 2004 to characterize the possible stressors impacting the stream. Urban
impacts from upstream were characterized as a major cause of degraded water quality. (BAU memo B-040916) The
stream was sampled again in September 2006 for possible removal from the impaired streams list. Located below an
inactive WWTP outfall in Spencer, NC, it was determined the stream remains impacted. (BAU memo B-070129a)

Second Creek

Second Creek in Rowan County was sampled in September 2006 to document and characterize the water quality before
animal operations are expanded in its watershed. The stream was found to be relatively unimpacted at SR 2370. (BAU
memo B-070129a)

Little Creek

Little Creek in Rowan County was sampled in September 2006 for possible removal from the impaired streams list. It
was discovered that the stream was erroneously put on the 303(d) list. Little Creek has never been sampled for fish;
and benthic sampling in 1990 resulted in a Not Impaired rating. The stream was assighed a Good-Fair bioclassification
as a result of the 2006 benthic collections and is categorized as impacted because of habitat degradation, but it is not
impaired.

Fish Community Urbanization Study

Grants Creek at SR 1506 and at SR 1910, and Second Creek at SR 2338 in Rowan County, as well as Swearing Creek at
SR 1104 (Davidson County), were sampled by DWQ in 2004 as part of a North Carolina State University fish community
urbanization study (unpublished data).

Swearing Creek, NC 47, Davidson County

This site was resampled in 2002 to determine whether the stream should be placed on North Carolina’s 303(d) list.
This site received a Fair rating, which verified the Fair rating it received in 2001. (BAU Memo B-021001) The stream is
rated as impaired with habitat degradation and low dissolved oxygen as the stressors to its aquatic life.

Hamby Creek TMDL Stressor Study
A TMDL stressor study was conducted at seven sites in the Hamby Creek watershed in Davidson County in May 2003.
Results of this study suggest that the cause of impairment in Hamby Creek appears to be chemical and/or physical
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pollutants in the form of toxic chemicals from urban runoff and nutrient inputs. (BAU Memo B-031016)

Planning Section Requests

Three additional benthic sites were requested by the Planning Section for sampling in 2006. Samples from these
streams were needed to see if impairment is still warranted. Hunts Fork at SR 1787 and Rich Fork at SR 1755 are on
North Carolina’s 303d impaired streams list. In 2006, Hunts Fork received a Fair rating, Rich Fork was rated Good-Fair
and Hamby Creek at SR 2025 received a Poor bioclassification. (BAU Memorandum B-061114)

Abbotts Creek, SR 1735, Davidson County

At the request of Winston-Salem Regional Office, Abbotts Creek was sampled near the Davidson/Wilkes County line to
provide baseline data prior to construction of a Dell computer plant. This site was borderline Good-Fair/Good. (BAU
Memo B-061114)

Yadkin TMDL Stressor Study

A TMDL stressor study was conducted at eight sites in Subbasin 03-07-07 (Davidson County) in May and September 2006.
Overall, five of the sites received Good-Fair ratings, two received Fair ratings (Abbotts Creek at SR 1243, Hamby Creek
at SR 2017) and one received a Poor rating (Hamby Creek at SR 2025). (BAU Memo B-060108)

Lick Creek TMDL

Two benthic sites were sampled in 2003 because Lick Creek was considered impaired from its source to a point one mile
upstream of Davidson County SR 2501, not far above the confluence with the Yadkin River. Both sites received a Good-
Fair rating. (BAU MemoB-040212)

Uwharrie River
A site on the Uwharrie River at NC 109 was sampled in March 2005 by both DWQ and Duke Energy biologists as a quality
assurance measure comparing methods of both groups.

Uwharrie River EEP Study

Per a request received by the Biological Assessment Unit (BAU) from Ecosystems Enhancement Program (EEP) staff,
seven benthos sites were sampled in May 2006. The reference site, Barnes Creek received a bioclassification of
Excellent; five study sites earned bioclassifications of Good (Uwharrie River at SR 1406 and SR 1564, Little Uwharrie
River at SR 1405, Brier Creek at SR 1402, and Caraway Creek at SR 1524 and one site, Caraway Creek at Randolph SR
1331), earned a bioclassification of Good-Fair.

Habitat Degradation

Many streams in this subbasin are impaired or impacted by habitat degradation. In most cases habitat is degraded by
the cumulative effect of several stressors acting in concert. These stressors often originate in the upland portions of
the watershed and may include impervious surfaces, sedimentation and erosion from construction, general agriculture,
and other land disturbing activities. Naturally erodible soils in this region make streams highly vulnerable to these
stressors.

Many tools are available to address habitat degradation including; urban stormwater BMPs, agricultural BMPs,
ordinance/rule changes at the local, state, and federal levels, volunteer activism, and education programs. Figure 3-3
illustrates a general process for developing watershed restoration plans. This process can and should be applied to
streams suffering from habitat degradation. DWQ has begun such a process in Grants Creek. Interested parties should
contact the Basinwide Planning Program to discuss opportunities to begin the planning and restoration process in
their chosen watershed.

FiGure 3-3
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TABLE 3-2. MoONITORED STREAMS IMPAIRED AND IMPACTED BY HABITAT DEGRADATION

AssesSMENT UNIT NAME SuBBASIN | CLAss. | IMPAIRED | IMPACTED POTENTIAL SOURCE MILES
12-119-(1) Abbotts Creek | 03-07-07 | WS-l X Stormwater Runoff 18.8
12-119-(6) Abbotts Creek | 03-07-07 C X Stormwater Runoff 8.0
12-119-5-(1) Brushy Fork 03-07-07 | WS-lI X Stormwater Runoff 9.5
12-127-(2) Cabin Creek 03-07-08 | WS-IV X Impoundment 5.8
Natural Conditions
12-110a Grants Creek 03-07-04 C X Stormwater Runoff 19.7
X General Agriculture/Pasture
12-110b Grants Creek | 03-07-04 C X Stormwater Runoff 1.2
X
12-119-7-4 Hamby Creek | 03-07-07 C X Impoundment 11.1
Impervious Surface
12-110-3 Little Creek 03-07-04 C X General Agriculture/Pasture 6.5
12-119-7a Rich Fork 03-07-07 C X Impervious Surface 8.5
X General Agriculture/Pasture
12-119-7b Rich Fork 03-07-07 C X Stormwater Runoff 12.1
12-117-2 Second Creek | 03-07-04 C X Industrial Site 13.5
12-113 Swearing Creek | 03-07-07 C X Stormwater Runoff 14.4
12-115-3 Town Creek 03-07-04 C X Impervious Surface 15.4
13-2-(0.5) Uwharrie River | 03-07-09 | WS-III X Stormwater Runoff 18.3
Total 162.8

Ambient Water Quality

Turbidity
Turbidity violations are common throughout hydrologic unit 03040103
(Figure 3-4). Turbidity is a measure of cloudiness in water and is often

X . . . s FiGURE 3-4. TURBIDITY VIOLATIONS
accompanied with excessive sediment deposits in the streambed.

Excessive sediments deposited on stream and lake bottoms can il el
choke spawning beds (reducing fish survival and growth rates), harm Standard

fish food sources, fill in pools (reducing cover from prey and high e 0%-5%
temperature refuges), and reduce habitat complexity in stream O 5% - 10%
channels. Excessive suspended sediments can make it more difficult @ 11%-15% [
for fish to find prey and at high levels can cause direct physical harm, @ 16%-20%
such as clogged gills. Sediments can cause taste and odor problems, . e sos
block water supply intakes, foul water treatment systems, and fill .

reservoirs. (USEPA, 1999 and Waters, 1995). Sand and silt were noted
in the stream substrate at many of the biological sample sites in this
hydrologic unit. Turbidity concentrations have trended downward over the last assessment cycle. The exact cause of
this decline cannot be determined, but it is likely a combination of reduced runoff due to drought and implementation
of agriculture BMPs.

Soil erosion is the most common source of turbidity and sedimentation and while some erosion is a natural
phenomenon, human land use practices accelerate the process to unhealthy levels. Construction sites, mining
operations, agricultural operations, logging operations, excessive stormwater flow off impervious surfaces are all
potential sources. Impervious surfaces and stormwater runoff appear to be driving the turbidity problems in this
hydrologic unit. This trend is seen by comparing turbidity violations (Figure 3-4) to human population concentrations
(Figure 3-6). Soils in this area are highly erodible and the increased volume and intensity of stormwater runoff from
urbanizing watersheds cause significant streambank erosion. As stream velocity slows, the eroded soils are deposited
on the streambed. As a result, huge sediment deposits are developing in the backwaters of High Rock Lake. The
deposits restrict boat navigation, threaten water supply intakes, and may increase the damage caused by flooding.
This trend demonstrates the importance of protecting and conserving stream buffers and natural areas.

To appropriately address turbidity and sediment problems in the Yadkin River hydrologic unit, an assessment to
determine the contribution of human accelerated erosion sources relative to natural processes should be undertaken.
Much of this assessment will be addressed through the development of a High Rock Lake TMDL. In the meantime, all
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reasonable efforts to reduce or eliminate human sources of erosion should be implemented immediately. These efforts
can be organized by developing watershed restoration plans based on the process outlined in Figure 3-3. Plans are
needed for each watershed listed below.

TABLE 3-3. MONITORED STREAMS IMPAIRED AND IMPACTED BY TURBIDITY

Assfjssx_ENT NAME SuBBASIN| CLASS |IMPAIRED |IMPACTED SOURCE LENZ:: UNITs
12-119-(6)  |Abbotts Creek 03-07-07 C X Stormwater Runoff 8.0 Miles
/Agriculture/Pasture
12-118.5b IAbbotts Creek Arm of High Rock Lake 03-07-07 [WS-V;B X Stormwater Runoff 5.9 Miles
12-110a Grants Creek 03-07-04 C X Construction 19.7| Miles
MS4 NPDES
WWTP NPDES
12-110b Grants Creek 03-07-04 C X IAgriculture/Pasture 1.2 Miles
MS4 NPDES
WWTP NPDES
'YADKIN RIVER (including upper portion of
12-(108.5)b |High Rock Lake below normal operating|03-07-04 | WS-V X Stormwater Runoff 5,569 Acres
level)
Total 34.8| Miles
Total 5,569 Acres

Fecal Coliform Bacteria
Fecal Coliform concentrations often exceeded 400 colonies/100ml

in the Yadkin River Watershed (Figure 3-5). The presence of fecal Ficure 3-5. FecAL CoLIFORM
coliform bacteria in aquatic environments indicates that the water BACTERIA VIOLATIONS

has been contaminated with the fecal material of humans or other Percentage of Samples

warm-blooded animals. At the time this occurred, the source water e

might have been contaminated by pathogens or disease producing s

bacteria or viruses that can also exist in fecal material. Some @ 0%-5%

waterborne pathogenic diseases include typhoid fever, viral and O 5%-10%

bacterial gastroenteritis and hepatitis A. The presence of fecal D 11%-20%

contamination is an indicator that a potential health risk exists @ 20%- 30%

for individuals exposed to this water. Fecal coliform bacteria may @ 1520

occur in ambient water as a result of the overflow of domestic
sewage or nonpoint sources of human and animal waste. Fecal
coliform concentrations trended downward over the last assessment cycle. The exact cause of this decline cannot be
determined, but it is likely a combination of reduced runoff due to drought, implementation of agricultural BMPs, and
sewer infrastructure improvements. However, concentrations remain elevated and further work remains to be done.
Additional funds will be necessary to continue implementing these improvements.

TABLE 3-4. MoONITORED STREAMS IMPAIRED AND IMPACTED BY FECAL COLIFORM
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ASSES:xENT NAME SUBBASIN CLAss. IMPAIRED IMPACTED SOURCE MILES
12-119-(6) Abbotts Creek 03-07-07 C X Stormwater Runoff 8.0
Agriculture/Pasture
12-110b Grants Creek 03-07-04 C X Stormwater Runoff 1.2
12-119-7-4 Hamby Creek 03-07-07 C X Failing Septic Systems 11.1
MS4 NPDES
WWTP NPDES
12-119-7a Rich Fork 03-07-07 C X Failing Septic Systems 8.5
Natural Conditions
Agriculture/Pasture
MS4 NPDES
WWTP NPDES
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ASSES:I':ENT NAME SUBBASIN CLaAss. IMPAIRED IMPACTED SOURCE MILES
12-119-7b Rich Fork 03-07-07 C X MS4 NPDES 12.1
WWTP NPDES
Agriculture/Pasture
Failing Septic Systems
Total 41.0

NUTRIENT ENRICHMENT
Compounds of nitrogen and phosphorus are major components of living organisms and thus are essential to maintain
life. These compounds are collectively referred to as “nutrients.” Nitrogen compounds include ammonia-nitrogen
(NH3-N), total Kjeldahl nitrogen (TKN) and nitrite+nitrate nitrogen (NO2+NO3-N). Phosphorus is measured as total
phosphorus. When nutrients are introduced to an aquatic ecosystem from municipal and industrial treatment
processes, or runoff from urban or agricultural land, the excessive growth of algae (algal blooms) and other plants may
be accelerated. In addition to the possibility of causing algal blooms, ammonia-nitrogen may combine with high pH
water to form NH40H, a form toxic to fish and other aquatic organisms.

High Rock Lake is impaired by nutrient related stressors. The majority of the lake is demonstrating the symptoms
described above. DWQ and many local stakeholders are involved in the development of a TMDL that will address these
impacts. Implementation of this TMDL will be difficult and costly. Local governments and citizens at large should begin
implementing measures to reduce nutrient loads to High Rock Lake immediately.

TABLE 3-5. IMPAIRED OR IMPACTED WATERS BY STRESSORS INDICATING NUTRIENT ENRICHMENT

[ESERIE NAME SuBBASIN | CLASS. |IMPAIRED | IMPACTED| STRESSOR SOURCE SAlanY UnNiTs
UNiT AREA
IAbbotts Creek Arm . .
12-118.5 of High Rock Lake 03-07-07 | WS-V;B X Chlorophyll a  [Stormwater Runoff 9.6 Miles
High pH
13-2-3-3-Back Creek (Back i .
(0.7) Creek Lake) 03-07-09 | WS-II; X Chlorophyll a  [Stormwater Runoff 0.6 Miles
Nutrient Impacts
12-119-7-4  |Hamby Creek 03-07-07 C X Nutrient ImpactsWWTP NPDES 11.1] Miles
12-126-(3)  |Lick Creek 03-07-08 | WS-IV X Nutrient ImpactsWWTP NPDES 7.1 Miles
12-126-(3)  |Lick Creek 03-07-08 | Ws-Iv | X (")OW Dissolved
xygen
12-119-7b  [Rich Fork 03-07-07 | C x  [owDissolved g\ vater Runoff 12.1] Miles
Oxygen
Second Creek Arm . .
12-117-(3) of High Rock Lake 03-07-04 | WS-1V; B X High pH Stormwater Runoff 894.9| Acres
Chlorophyll a
12-113 Swearing Creek | 03-07-07 C X (L)‘;‘;ng:f”lved Stormwater Runoff 14.4 Miles
12-115-3 Town Creek 03-07-04 C X Nutrient ImpactsiMS4 NPDES 15.4 Miles
WWTP NPDES
Unnamed
13-2-3-3-2-2-{Tributary to Cedar . .
) Fork Creek (Lake 03-07-09 | WS-II; X Chlorophylla  [Unknown 0.6 Miles
Bunch)
'YADKIN RIVER
12-(114) (mclydmg lo_wer 03-07-04 | WS-IV; B X Chlorophyll a  [Stormwater Runoff 4,870.1| Acres
portion of High
Rock Lake)
X High pH Stormwater Runoff
'YADKIN RIVER
i (including lower 7. WS-1V;
12-(124.5)a portion of High 03-07-04 B,CA X Chlorophyll a  [Stormwater Runoff 10.8| Acres
Rock Lake)
X High pH Stormwater Runoff




'YADKIN RIVER
12-(124.5)p |Uncluding upper | 3 7 4 | WSIV; x  [owDissolved |, indment 3.5 Miles
portion of B,CA Oxygen
Tucktertown Lake)
IYADKIN River
(including upper
12-(108.5)p [Portion of High 15 7 64 | ws-y X Chlorophyll a  [Stormwater Runoff |  5,568.8 Acres
Rock Lake below
normal operating
level
Total 74.4 Miles
Total 11,344.6| Acres
TABLE 3-6. MONITORED STREAMS IMPAIRED AND IMPACTED BY OTHER STRESSORS
(- SEFRE NAME SuBBASIN |CLASS.| IMPAIRED [IMPACTED| STRESSOR SOURCE (T UNiTs
UNIT AREA
12-119-7-4  Hamby Creek 03-07-07 C X [Toxic Impacts [Stormwater Runoff| 11.1] Miles
12-119-7-4-1 North Hamby Creek 03-07-07 C X [Toxic Impacts [Stormwater Runoff] 5.8 Miles
12-117-3)  pecond Creek Arm of High | 3 17 4 |WS-IV; X  [Temperature |Natural Conditions|  894.9 Acres
Rock Lake B
Impoundment
12-115-3 Town Creek 03-07-04 C X [Toxic Impacts [Stormwater Runoff] 15.4 Miles
IYADKIN RIVER (including
12-(114) lower portion of High Rock | 03-07-04 | WS- X Temperature |Impoundment 4,870.1| Acres
Lake) IV; B
Total 32.3 Miles
5,765.0, Acres

See: Yadkin Ambient Monitoring System Report and Yadkin Basinwide Assessments for more information regarding
specific monitoring sites.

Population and Land Use

Population distribution and land use patterns are highly

variable in this hydrologic unit. Land use varies from
generally undisturbed in the southeastern portion to
decidedly urban in the northern portion of the watershed
around the -85 corridor. The population distribution closely
follows this pattern. The highest population densities are
located around Thomasville, Lexington, and Salisbury. The
agricultural and forested regions in the southeastern part of
the watershed have much lower population densities.

Stream impacts closely follow the population density

and land use patterns. They are more common in
agriculture areas than in the forested headwaters and

most concentrated in the urban centers (Figure 3-6 &

3-7). Development pressure is increasing around the

lake shoreline and urban centers. Research suggests that
streams begin to degrade when watershed imperviousness
reaches 10 percent of the total land area. DWQ’s own data
indicates degradation may begin at even lower levels of

imperviousness. These trends demonstrate the importance
of protecting and conserving stream buffers and natural areas.

Ficure 3-6. PopruLATION DENsITY IN 2000

Impacted

—— Impaired

[ -]1Dot=100
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Ficure 3-7. Lanp Use IN 03040103

TMDLs

A TMDL or Total Maximum Daily Load is a calculation of the maximum amount of a pollutant that a waterbody can
receive and still meet water quality standards, and an allocation of that amount to the pollutant’s sources.

A TMDL provides a detailed water quality assessment that provides the scientific foundation for an implementation
plan. An implementation plan outlines the steps necessary to reduce pollutant loads in a certain body of water to
restore and maintain human uses or aquatic life. Plan implementation is usually voluntary. The development of TMDL
implementation plans is often the best method to improve water quality. The following TMDLs have been completed
in the Yadkin River hydrologic unit and should be adopted by all residents and local governments within the watershed.
Allocations defined in these TMDLs will be incorporated into water quality permits as appropriate.

TaBLE 3-7. FiNALizED TMDLs IN THE YADKIN RIVER WATERSHED

WATERBODY PoOLLUTANT LiNk FinaL TMDL DaTe

Grants Creek Fecal Coliform Final TMDL Sept. 27, 2002

Fourth Creek Fecal Coliform Final TMDL Dec. 19, 2001
Rich F°E'?:é‘|fs Hamby Fecal Coliform Final TMDL Apr. 28 , 2004

High Rock Lake TMDL

High Rock Lake is impaired due to violations of the turbidity and chlorophyll a standards. Therefore, DWQ has initiated
a TMDL development process for the lake. As discussed above, turbidity and sedimentation are a significant water
quality issue in this hydrologic unit. Much of the sediment and nutrient inputs arrive from upstream via the Yadkin

and South Yakin hydrologic units. The sediment generated in these hydrologic units contributes directly to the water
quality impairment observed in High Rock Lake. In addition to sediment, runoff from these hydrologic units delivers
substantial nutrients to High Rock Lake that lead to chlorophyll a violations. Residents and government agencies in the
Yadkin River Headwaters should be active in the TMDL development process for the lake and continue implementing
nonpoint source pollution reduction strategies.

LocAL INITIATIVES

Cooperative Conservation Partner Initiative

The Cooperative Conservation Partnership Initiative (CCP/) is a voluntary program established to foster conservation
partnerships that focus technical and financial resources on conservation priorities in watersheds of special
significance. See the Rapid Watershed Assessment completed for the Yadkin River subbasin for more information.
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http://h2o.enr.state.nc.us/tmdl/Docs_TMDL/Grants TMDL final.pdf
http://h2o.enr.state.nc.us/tmdl/Docs_TMDL/4th Creek Coliform TMDL.pdf
http://h2o.enr.state.nc.us/tmdl/documents/RichForkCreekandHambyCreekFecalColiformTMDLsApprovedFinalReport.pdf
http://www.nrcs.usda.gov/programs/ccpi/
http://h2o.enr.state.nc.us/basinwide/Neuse/2008/documents/CCPI_03040103.pdf

Clean Water Management Trust Fund FIGURE 3-8. CWMTF PROJECTS

Created in 1996, the Clean Water Management Trust
Fund (CWMTF) makes grants to local governments,

state agencies and conservation non-profits to help
finance projects that specifically address water pollution
problems. The fund has made some investments in

the Yadkin River Hydrologic Unit. Figure 3-8 shows the
distribution of projects to date in the watershed and
Table 3-9, at the end of this document, includes a list

of projects and their cost. These projects include land
acquisitions and capital improvements to wastewater and
stormwater infrastructure.

§ Other Projects

TaBLE 3-9. CWMTF Funpep ProJects (9/1/2001-8/31/2006)

PROJECT AMOUNT
APPLICATION NAME ProPOSED PROJECT DESCRIPTION
NUMBER F uNDED
Purchase a permanent conservation easement of 142 acres on Badin
001A-010 Environmental Impact RC&D- Camp [Lake. Proceeds from the sale of the easement will be used to $708,000
Barnhardt BSA/Badin Lk Land Acq [replace a failing septic tank system at the existing Boy Scouts Camp. ’
Includes an additonal 142 acres in donated CE.
LandTrust for Central North . . .
i L . IAcquire 235 acres through fee simple purchase along Poison Creek
2002A-012 g:;sgg%rAcq/ Poison Fork & and its tributaries. CWMTF would fund purchase of 64% of the tract. 3200,000
LandTrust for Central North Protect through a permanent conservation easement 120 ac of
004B-019 Carolina- Acq/ Uwharrie Farms farmland along the Uwharrie River. CWMTF funds to purchase a $150,000
Conservation Project, Uwharrie working forest easement on the riparian 26 acres and upland 94 ac to ’
River be managed under federal Farm & Ranchland Preservation Program.
Design, permit & construct a 0.3 MGD wastewater treatment facility
004B-511 Lexington, City of - WW/ Reclaimedjto “scalp” wastewater from an existing outfall, treat to reuse $1,206,000
Wastewater, Abbotts Creek standards, & irrigate a golf course on a seasonal basis. Project will T
reduce total discharge to Abbotts Ck & High Rock Lake.
Handy Sanitary District - Septic/ Install a low pressure wastewater collection system (~50 mi. of
2005B-601 Failing On-Site Systems and line) along shores of Badin Lake to serve 2,100 residences (including $3.,000,000
Decommissioning of WWTPs, Badin |many failing septic systems). Decommission two land application TR
Lake treatment facilities and pump waste to Troy’s WWTP.
IThis list does not include: regional or statewide projects that were in multiple river basins, or projects that were funded and subsequently
withdrawn.

Section 319-Grant Program

The Section 319 Grant Program was established to provide funding for efforts to reduce nonpoint source (NPS)
pollution, including that which occurs though stormwater runoff. The U.S. Environmental Protection Agency provides
funds to state and tribal agencies, which are then allocated via a competitive grant process to organizations to address
current or potential NPS concerns. Each fiscal year North Carolina is awarded nearly 5 million dollars to address
nonpoint source pollution through its 319 Grant Program. Thirty percent of the funding supports ongoing state nonpoint
source programs. The remaining seventy percent is made available through a competitive grants process.

319 grant funds have been allocated to support the High Rock Lake TMDL. No other 319 projects have been awarded
in this watershed. Any of the impaired streams listed above are candidates for 319 funding. Interested parties should
contact the Basinwide Planning Program to discuss potential projects.

11
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North Carolina Agriculture Cost Share Program

Nonpoint source pollution is a significant source of stream degradation in the Yadkin River Hydrologic Unit. The
approach taken in North Carolina for addressing agriculture’s contribution to the nonpoint source water pollution
problem is to primarily encourage voluntary participation by the agricultural community. This approach is supported by
financial incentives, technical and educational assistance, research, and regulatory programs.

Financial incentives are provided through North Carolina’s Agriculture Cost Share Program. The Division of Soil
and Water Conservation in the Department of Environment and Natural Resources administers this program. It has
been applauded by the U.S. Environmental Protection Agency and has received wide support from the general public
as well as the state’s agricultural community. Table 3-7 shows the number of projects implemented and in the Yadkin
River Hydrologic Unit and the dollar amount invested. Table 3-8 shows the water quality benefits realized from that
investment.

TaBLE 3-7. ACSP ProJect ExPENDITURES IN THE YADKIN HYDROLOGIC UNIT

ErosioNn ReDucTION/ SEDIMENT/NUTRIENT
STREAM PROTECTION PROPER ANIMAL WASTE
NuTRIENT Loss DELIVERY REDUCTION
FROM ANIMALS MANAGEMENT
RepucTiON IN FIELDS FROM FIELDS
.. Total Total Total Total
e i Implemented Cloie Implemented Cleki Implemented ot Implemented Cloii
131.5 9,760 .
030401030100 98.1 ac. $14,444 units LF $88,597 1 unit $10,000
030401030200 372.1 ac. $31,316 663.9 ac. $11,950 .16 9,585 $32,613 2 units $11,546
units LF
030401030300 202.39 ac. $24,688 .26 14,265 $67,440 1 unit $2,967
units LF
030401030400 101.1 ac. $9,595 1 unit $6,906 3 units $62,276
030401030500 136.7 ac. $17,039 7 units $144,536
030401030501
Total $97,082 $11,950 $195,556 $231,325
TaBLE 3-8. NC ASCP WATER QuALITY BENEFITS
WATER QUALITY BENEFITS
SoiL SAVED | NITROGEN SAVED PHosPHORUS  [WASTE-N MANAGED
WasTE-P MANAGED (LBS)
(Tons) (LBS) SAVED (LBS) (LBS)
030401020100 633 9,745 1,988 5,580 1,980
030401020101 3,368 48,815 54,288 15,016 12,994
030401020200 1,968 6,690 3,148 648 548
030401020300 2,167 9,560 5,577 80,840 102,160
030401020400 253 12,566 12,566 146,973 177,941
030401020500
Total 8,389 87,376 77,567 249,057 295,623
REFERENCES

U.S. Environmental Protection Agency (USEPA) 1999. Protocol for Developing Sediment
TMDLs. First Edition. EPA 841-B-99-044. U.S. EPA, Office of Water, Washington D.C.

Waters, T.F. 1995. Sediment in streams—Sources, biological effects, and control. American Fisheries Society Monograph
7. American Fisheries Society, Bethesda, MD.
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Appendix A

Use Support Ratings for All Monitored

Waterbodies In

Yadkin River Subbasin
HUC-03040103

Integrated Reporting Categories for individual Assessment Unit/Use Support

CatIeRgory Category/Parameter Agsessments. A §i_ng|e AU can have multiple assessments

depending on data available and classified uses.

1 Supporting the assessed use no criteria exceeded (NCE) for a parameter of interest
(PQI) in a Use Support Category (USC).

1t Supporting the assessed use no criteria exceeded (NCE) for a parameter of interest
(PQI) in a Use Support Category and there is an approved TMDL for the POL.

2 Supporting or not Impaired for all monitored uses

3a Instream/monitoring data are inconclusive (DI)

3c No Data available for assessment

3t No Data available for assessment —AU is in a watershed with an approved TMDL

42 Impaired for the assessed USC/POI; There is a standards violation (SV) and an
approved TMDL for the POI.

4b Impaired for the assessed USC/POI; Other program expected to address POI

4c Impaired for the assessed USC/POI loss of use (LOU) and POI is a non pollutant

Acr Impaired for LOU Recreation use and there is no data for TMDL (swimming
advisories posted)

Act Impaired for the assessed USC/POI and the AU is in a watershed that is part of
TMDL study area for the POI.

4s Impaired Biological integrity with an identified Aquatic Life Standards Violation
listed in Category 5

5 Impaired for the assessed USC/POI in need of TMDL for POI

5s Impaired Biological integrity and stressor study does not indicate aquatic life

standard violations.




Yadkin-Peedee River Basin Yadkin River 8-Digit Subbasin 03040103
Assessment Unit Number Name . Use Use
Description Potential Stressors zulsport Support Eegson for f];atrametzter of Collection  Listing ga
. ; t eres t
Classification DWO Subbasin____Miles/Acres Potential Sources ateeory Rating atmg Year Year ategory
12-119-(1) Abbotts Creek Habitat Degradation Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity ~ 2006 2008 5
From source to a point 0.5 mile upstream of Davidson County Stormwater Runoff Exceeded FishCom
SR 1810 Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
WS-III 03-07-07 18.8 FW Miles Benthos
12-119-(6)a Abbotts Creek Aquatic Life ~ Impaired  Standard Violation Turbidity 2006 2008 5
From upstream side of culvert at U.S. Hwys. 29 & 70 to Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity 2006 2004 4s
SR1243 Exceeded Benthos
C 03-07-07 6.4 FW Miles Recreation Not Rated  Potential Standards Fecal Coliform (recreation) 2006 3a
Violation
12-119-(6)b Abbotts Creek Aquatic Life ~ Impaired  Biological Criteria Ecological/biological Integrity ~ 2006 2004 5
From SR1243 tol85 Exceeded Benthos
Ie 03-07-07 1.6 FW Miles Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
12-119-(4.5) Abbotts Creek (including Aquatic Life ~ Not Rated Data Inconclusive Chlorophyll a 2006 3a
Lexington-Thomasville Water
Supply Reservoir at normal
reservoir elevation, Tom-A-Lex
Lake)
From a point 0.5 mile upstream of Davidson County SR 1810
to the upstream side of culvert at U.S. Hwys. 29 & 70
WS-III;CA 03-07-07 2.3 FW Miles
12-118.5a Abbotts Creek Arm of High Rock Aquatic Life  Impaired  Standard Violation Chlorophyll a 2006 2008 5
Lake Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
From source at I-85 to NC 47
WS-V.B 03-07-07 3.7 FW Miles
12-118.5b Abbotts Creek Arm of High Rock Aquatic Life ~ Impaired  Standard Violation Turbidity 2006 2004 5
Lake Aquatic Life = Impaired  Standard Violation High pH 2006 2008 5
From NC 47 to Davidson County SR 2294 Lo . L
Aquatic Life  Impaired  Standard Violation Chlorophyll a 2006 2008 5
WS-V,B 03-07-07 5.9 FW Miles
13-2-3-3-(0.7) Back Creek (Back Creek Lake) Chlorophyll a Aquatic Life ~ Not Rated Data Inconclusive Chlorophyll a 2006 3a
From a point 1.0 mile downstream of Randolph County SR Water Supply ~ Supporting No Criteria Exceeded Water Quality Standards Water 2006 1

1504 to dam at Back Creek Lake (City of Asheboro water Nutrient Impacts

supply intake)
WS-ILHQW,CA

03-07-09 0.6 FW Miles

Supply

"Draft Stressors, Sources and Watershed Information" Friday, September 12, 2008
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Yadkin-Peedee River Basin Yadkin River 8-Digit Subbasin 03040103
Assessment Unit Number Name Use Use
Description Potential Stressors Support Support Regson for f];arameter of Collection  Listing R
Classification DWO Subbasin____Miles/Acres Potential Sources Category Rating Rating terest Year Year Category
13-2-18-(2.5) Barnes Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From a point 0.2 mile upstream of Montgomery County SR FishCom
1303 to Uwharrie River Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
WS-IV;ORW 03-07-09 0.8 FW Miles Benthos
13-2-5 Betty McGees Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to Uwharrie River FishCom
Ie 03-07-09 9.4 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity =~ 2005 1
’ Benthos
13-2-1-1 Brier Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to Little Uwharrie River Benthos
WS-1IT 03-07-09 5.8 FW Miles
12-119-5-(1) Brushy Fork Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to Buck Branch Stormwater Runoff Benthos
WS-IIT 03-07-07 9.5 FW Miles
12-127-(2) Cabin Creek Habitat Degradation Aquatic Life ~ Not Rated Data Inconclusive Ecological/biological Integrity ~ 2006 3a
From N.C. Hwy. 109 to a point 0.1 mile downstream of imp oundment' . FishCom
Davidson County SR 2536 Natural Conditions
WS-1v 03-07-08 5.8 FW Miles
13-2-3 Caraway Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
From source to Uwharrie River FishCom
C 03-07-09 264 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
’ Benthos
13-2-24 Dutchmans Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
From source to Uwharrie River Benthos
WS-V 03-07-09 4.9 FW Miles
12-110a Grants Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2004 1
From source to SR 1910 FishCom
. Turbidity
C 03-07-04 19.7 FW Miles .
Construction
MS4 NPDES
WWTP NPDES

"Draft Stressors, Sources and Watershed Information"
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Yadkin-Peedee River Basin

Yadkin River

8-Digit Subbasin 03040103

Assessment Unit Number Name Use Use
Description Potential Stressors Support Support Reason for Parameter of Collection  Listing R
. Catego i Rati Interest Cat
Classification DWQ Subbasin Miles/Acres Potential Sources 8o Rating e Year Year Areeory
12-110b Grants Creek Fecal Coliform Bacteria Aquatic Life  Impaired  Standard Violation Turbidity 2006 1998  4a
From SR 1910 to Yadkin River . . Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2004 1
Habitat Degradation FishC
C 03-07-04 1.2 FW Miles 1sht-om
- Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
Turbidity Benthos
General Agriculture/Pasture . . L . .
Recreation Impaired Standard Violation Fecal Coliform (recreation) 2006 1998 4a
MS4 NPDES
WWTP NPDES
12-119-7-4 Hamby Creek Fecal Coliform Bacteria Aquatic Life =~ Not Rated  Potential Standards Copper-Historic Listing 1998 1998 3a
From source to Rich Fork Failing Septic Systems Violation
c 03-07-07 111 FW Miles MS4 NPDES Aquatic Life =~ Not Rated Data Inconclusive Nutrients-Historic Listing 1998 1998 3a
’ WWTP NPDES
X K Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
Habitat Degradation FishCom
I ious Surfz
fmpervious Surtace Aquatic Life ~ Impaired  Biological Criteria Ecological/biological Integrity 2006 1998 5
Impoundment Exceeded Benthos
Nutrient I t:
utrient tmpacts Recreation Not Rated  Potential Standards Fecal Coliform (recreation) 2006 3a
WWTP NPDES Violation
Toxic Impacts
Stormwater Runoff
12-119-7-3 Hunts Fork Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity 2006 1998 5
From source to Rich Fork Exceeded Benthos
C 03-07-07 7.1 FW Miles
12-119-7-4-2 J immys Creek Aquatic Life =~ Not Rated Data Inconclusive Ecological/biological Integrity ~ 2003 3a
From source to Hamby Creek Benthos
C 03-07-07 6.8 FW Miles
12-119-8-(3) Leonard Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2001 1
From dam at City Lake Lexington to Abbotts Creek Benthos
C 03-07-07 2.6 FW Miles
12-126-(3) Lick Creek Low Dissolved Oxygen Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
WWTP NPDE ic Li
From East Branch Lick Creek to a point 1.0 mile upstream of . S Aquatic Life
Davidson County SR 2501 Nutrient Impacts Aquatic Life  Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
WS-IV 03-07-08 7.1 FW Miles WWTP NPDES FishCom
Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity 2006 2008 5
Exceeded Benthos
Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1

"Draft Stressors, Sources and Watershed Information"
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Yadkin-Peedee River Basin Yadkin River 8-Digit Subbasin 03040103
Assessment Unit Number Name Use Use
Description Potential Stressors Support Support Regson for Parameter of Collection  Listing R
Classification DWO Subbasin____Miles/Acres Potential Sources Category Rating Rating Interest Year Year Category
12-126-(4) Lick Creek Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From a point 1.0 mile upstream of Davidson County SR 2501 Aquatic Life
to Tuckertown Lake, Yadkin River Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
WS-IV;CA 03-07-08 0.7 FW Miles FishCom
Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity 2006 2008 5
Exceeded Benthos
Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
12-110-3 Little Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to Grants Creek General Agriculture/Pasture Benthos
C 03-07-04 6.5 FW Miles
13-2-1 Little Uwharrie River (Wheatmore Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
Pond) FishCom
From source to Uwharrie River Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
WS-1I 03-07-09 11.9 FW Miles Benthos
13-2-20-(0.7) McLeans Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity =~ 2005 1
From a point 0.8 mile upstream of Montgomery County SR Benthos
1154 to Uwharrie River
WS-IV 03-07-09 4.0 FW Miles
13-2-20-1-1 Moccasin Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2005 1
From source to West Branch Benthos
WS-IV 03-07-09 2.1 FW Miles
12-119-7-4-1 North Hamby Creek Toxic Impacts Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity 2003 1998 5
From source to Hamby Creek Exceeded Benthos
C 03-07-07 5.8 FW Miles
13-(1) PEE DEE RIVER (including Lake Aquatic Life Supporting No Criteria Exceeded Water Quality Standards 2006 1
Tillery below normal operating Aquatic Life
levels) Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
From mouth of Uwharrie River to Norwood Dam Water Supply  Supporting No Criteria Exceeded Water Quality Standards Water 2006 1
WS-1V,B;CA 03-07-08 4,845.5 FW Acres Supply
13-2-18-1 Poison Fork Aquatic Life  Supporting No Criteria Exceeded Ecological/biological Integrity 2005 1
From source to Barnes Creek Benthos
C;ORW 03-07-09 4.5 FW Miles
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Yadkin-Peedee River Basin Yadkin River 8-Digit Subbasin 03040103
Assessment Unit Number Name ) Use Use
Description Potential Stressors Support Support Reason for Parameter of Collection  Listing R
Classification DWO Subbasin____Miles/Acres Potential Sources Category Rating Rating Interest Year Year Category
12-119-7a Rich Fork Fecal Coliform Bacteria Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From source to Payne Creek Failing Septic Systems Aquatic Life
c 03-07-07 35 FW Miles General Agriculture/Pasture Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
’ MS4 NPDES Benthos
Natural Conditions Recreation Impaired  Standard Violation Fecal Coliform (recreation) 2006 1998 4a
WWTP NPDES
Habitat Degradation
General Agriculture/Pasture
Impervious Surface
12-119-7b Rich Fork Fecal Coliform Bacteria Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From Payne Creek to Abbotts Creek Failing Septic Systems Aquatic Life
c 03-07-07 121 FW Miles General Agriculture/Pasture Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity ~ 2006 1998 5
’ MS4 NPDES Exceeded FishCom
WWTP NPDES Recreation Not Rated  Potential Standards Fecal Coliform (recreation) 2006 1998 4a
Habitat Degradation Violation
Low Dissolved Oxygen
12-117-2 Second Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2004 1
. Industrial Sit i
From source to Second Creek Arm of of High Rock Lake, ndustriat stte FishCom
Yadkin River Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
c 03-07-04 13.5 FW Miles Benthos
12-117-(3) Second Creek Arm of High Rock Chlorophyll a Aquatic Life ~ Not Rated Data Inconclusive High Water Temperature 2006 2008 3a
Lake Stormwater Runoff o . o .
. Aquatic Life = Impaired  Standard Violation High pH 2006 2008 5
From a point 1.7 miles downstream of Rowan County SR 1004 High pH L . L
to High Rock Lake Stormwater Runoff Aquatic Life =~ Impaired  Standard Violation Chlorophyll a 2006 2008 5
WS-IV,.B 03-07-04 894.9 FW Acres Temperature
Impoundment
Natural Conditions
12-113 Swearing Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From source to High Rock Lake, Yadkin River . Aquatic Life
c 03-07-07 144 FW Miles Low Dissolved Oxygen Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity ~ 2004 2004 5
' Exceeded FishCom
Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
Benthos
Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
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Yadkin-Peedee River Basin Yadkin River 8-Digit Subbasin 03040103
Assessment Unit Number Name Use Use
Description Potential Stressors Support Support Reason for Parameter of Collection  Listing R
. Cat i Rati Interest Cat
Classification DWOQ Subbasin __ Miles/Acres Potential Sources o Rating e Year Year ey
12-115-3 Town Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
I ious Surfz ic Li
From source to Crane Creek .mp crvious surtace Aquatic Life
c 03-07-04 154 FW Miles Nutrient Impacts Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity ~ 2006 1998 5
’ MS4 NPDES Exceeded FishCom
WWTP NPDES Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity 2006 1998 5
Toxic Impacts Exceeded Benthos
Stormwater Runoff Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
13-2-3-3-2-2-(2) Unnamed Tributary to Cedar Fork Chlorophyll a Aquatic Life ~ Not Rated Data Inconclusive Chlorophyll a 2006 3a
Creek (Lake Bunch)
From a point 1.1 miles upstream of mouth to Cedar Fork Creek
(City of Asheboro water supply intake)
WS-I;HQW,CA 03-07-09 0.6 FW Miles
13-2-(0.5) Uwharrie River Habitat Degradation Aquatic Life  Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to a point 0.4 mile downstream of Little Uwharrie FishCom
River Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
WS-III 03-07-09 18.3 FW Miles Benthos
13-2-(1.3) Uwharrie River Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From a point 0.4 mile downstream of Little Uwharrie River to Aquatic Life
Randolph County SR 1314 (including Lake Reese) Water Supply  Supporting No Criteria Exceeded Water Quality Standards Water 2006 1
WS-III;CA 03-07-09 7.4 FW Miles Supply
13-2-(1.5) Uwharrie River Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From Randolph County SR 1314 to to Randolph County SR Aquatic Life
1174 Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
WS-II;CA 03-07-09 9.8 FW Miles Benthos
Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
Water Supply  Supporting No Criteria Exceeded Water Quality Standards Water 2006 1
Supply
13-2-(17.5) Uwharrie River Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From a point 1.3 miles upstream of the mouth of Barnes Creek Aquatic Life
to mouth of Dutchmans Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
WS-IV,B 03-07-09 9.3 FW Miles Benthos
Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
Water Supply  Supporting No Criteria Exceeded Water Quality Standards Water 2006 1

Supply
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Yadkin-Peedee River Basin

Assessment Unit Number

8-Digit Subbasin 03040103

Name . Use Use
Description Potential Stressors Support Support Reason for Parameter of Collection  Listing R
. Cat i Rati Interest Cat
Classification DWO Subbasin____Miles/Acres Potential Sources ateeory Rating atmg Year Year ategory
13-2-(4.5) Uwharrie River Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From Randolph County SR 1174 to a point 1.3 miles upstream Aquatic Life
of mouth of Barnes Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
B 03-07-09 18.8 FW Miles Benthos
Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
13-2-20-1 West Branch Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity =~ 2005 1
From source to McLeans Creek Benthos
WS-V 03-07-09 3.8 FW Miles
12-(114) YADKIN RIVER (including lower Chlorophylla Aquatic Life ~ Not Rated Data Inconclusive High Water Temperature 2006 3a
3 3 Stormwater Runoff
portion of High Rock Lake) . Aquatic Life =~ Impaired  Standard Violation High pH 2006 2008 5
From a line across High Rock lake from the downstream side of High pH A i Lif ired dard Violati ul vl 2006 2008
mouth of Crane Creek to the downstream side of mouth of Stormwater Runoff quatic Life  Tmpaire Standard Violation Chlorophyll a 5
Swearing Creek to a point 0.6 mile upstream of dam of High Temperature Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
Rock Lake, except for the Abbotts Creek Arm of High Rock Impoundment
Lake upstream of Davi P
WS-1V,B 03-07-04 4,870.1 FW Acres
12-(124.5)a YADKIN RIVER (including lower Chlorophylla Aquatic Life  Impaired  Standard Violation High pH 2006 2008 5
3 i Stormwater Runoff
portion of High Rock Lake) . W B Aquatic Life = Impaired  Standard Violation Chlorophyll a 2006 2008 5
From a point 0.6 mile upstream of dam of High Rock Lake to High pH . X L . .
High Rock Dam Stormwater Runoff Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
WS-1V,B;CA 03-07-04 10.8 FW Acres
12-(124.5)c YADKIN RIVER (including Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
Tuckertown Lake, Badin Lake) Aquatic Life
From the mouth of Cabin Creek to Badin Lake Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
WS-IV,B;CA 03-07-04 7,937.8 FW Acres Water Supply ~ Supporting No Criteria Exceeded Water Quality Standards Water 2006 1
Supply
12-(124.5)d YADKIN RIVER (including Aquatic Life ~ Not Rated Data Inconclusive Water Quality Standards 2006 3a
Tuckertown Lake, Badin Lake) Aquatic Life
Badin Lake
WS-IV,B;CA 03-07-04 6,847.0 FW Acres
12-(108.5)b YADKIN RIVER (including upper Chlorophylla Aquatic Life  Impaired  Standard Violation High pH 2006 2008 5
i i St ter Runoff
portion of High Rock Lake below ~  >ormwater Tino Aquatic Life  Impaired  Standard Violation Turbidity 2006 2004 5
normal operating level) Hieh P Aquatic Lift Impaired ~ Standard Violati Chlorophyll 2006 2004 5
From mouth of Grants Creek to a line across High Rock Lake Stormwater Runoff quatic Liie - fmpaire andard Viotation oropiytia
from the downstream side of mouth of Crane Creek to the Turbidity Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
downstream side of mouth of Swearing Creek Stormwater Runoff Water Supply  Supporting No Criteria Exceeded Water Quality Standards Water 2006 1

WS-V 03-07-04 5,568.8 FW Acres

Supply
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Yadkin-Peedee River Basin Yadkin River 8-Digit Subbasin 03040103

Assessment Unit Number Name Use Use

Description Potential Stressors Support Support Reason for Parameter of Collection  Listing R

. Cat i Rati Interest Cat

Classification DWQ Subbasin __ Miles/Acres Potential Sources resery Rating e Year Year degory

12-(124.5)b YADKIN RIVER (including upper Low Dissolved Oxygen Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
portion of Tucktertown Lake) Impoundment Aquatic Life
From High Rock Dam to mouth of Cabin Creek Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
WS-IV,B;CA 03-07-04 3.5 FW Miles Water Supply ~ Supporting No Criteria Exceeded Water Quality Standards Water 2006 1
Supply
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YADKIN RIVER HUC 03040103 - YADKIN RIVER
Description

HUC 03040103 is roughly bounded on the north by High Point, Thomasville, Lexington and South
Salisbury. The drainage contains the Yadkin chain lakes High Rock, Tuckertown Reservoir, Badin and the
major tributaries of Abbotts Creek and the Uwharrie River (Figure 4). Much of the eastern portion of the
HUC drains the relatively undeveloped area forming the Uwharrie National Forest. This HUC contains
Yadkin River subbasins 4 (in part), 7, 8 (in part) and 9. The streams in this HUC are mostly located in the
Carolina Slate Belt portion of the piedmont ecoregion. These streams usually have a rocky substrate, but
may have very low flow during drought conditions.

O Macroinvertebrate Station
1‘}( Fish Com munity Station
| B
Good
Good-F air
B Fair
. Poor

Figure 4. Sampling sites in HUC 03040103 in the Yadkin River basin. Monitoring sites are
listed in Table ---.

The lower portion of Yadkin subbasin 4, bisected north/south approximately by NC 150, contains High
Rock Lake and the lower portions of Swearing Creek and Abbotts Creek, southwest of Lexington.
Agricultural land use affects most streams outside of the urban areas. This area has easily eroded soils.
Consequently, streams in areas of urban or agricultural land use are affected by sediment inputs, and
have large amounts of coarse sand.

NCDENR, Division of Water Quality
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The Abbotts Creek watershed (subbasin 07), starts just south of Kernersville and flows south through
Lexington and empties into High Rock Lake. Smaller streams in the watershed are Rich and Hunts Forks
and Swearing and Hamby Creeks, which drain High Point, Thomasville, and the west side of Lexington.
This watershed is located primarily in Davidson County and is bisected by the industrial and commercial
US 64 and I-85 corridors. The largest municipalities in the subbasin are the cities of Lexington,
Thomasville, and Highpoint. The largest discharger is the City of High Point's WWTP with a permitted flow
of 6.2 MGD into Rich Fork. Other large municipal WWTP dischargers are Thomasville (4 MGD to Hamby
Creek) and Lexington (5.5 MGD to Abbotts Creek). Land use is primarily forest and pasture though this
watershed contain a high percentage of urban area.

The upper portion of Yadkin subbasin 8 in this HUC contains Tuckertown Reservoir and Badin Lake.
Much of the land in this area is used for agriculture and undeveloped gamelands.

Subbasin 9 encompasses the entire Uwharrie River watershed. The upper watershed, primarily in
Randolph County, includes portions of the municipalities of High Point, Thomasville, Archdale,
Randleman, and Asheboro. The lower portion of the watershed in southern Randolph and northwestern
Montgomery counties is within the Uwharrie National Forest. Most of the subbasin is forested. The
Uwharrie River is within the piedmont Carolina Slate Belt ecoregion, but some tributaries draining the
Uwharrie Mountains have montane characteristics. Certain geological subdivisions of the Carolina Slate
Belt appear to have ecological significance. The sandiest streams were observed in the northern portion
of the subbasin, where the underlying rocks are metamudstone and metaargillite. More rocky streams
were observed in the southern portion of the subbasin where the underlying rocks are metavolcanic.

Overview of Water Quality

Fourteen sites were sampled for benthic macroinvertebrates in this HUC in 2006 (Table 3). Among these,
four sites (Grants Creek, Swearing Creek, Little Uwharrie River, and Uwharrie River at SR 1406) showed
improved bioclassifications compared with 2001 sampling, seven sites retained the same bioclassification
as 2001, and two sites (Lick Creek and Uwharrie River at SR 1143) showed degraded bioclassifications
compared to 2001. Dutchmans Creek, not rated in 2001 was rated Excellent in 2006. None of the sites
improved or degraded more than one level of bioclassification.

Eleven sites were sampled to evaluate fish populations. No site showed an improved bioclassification,
three sites retained their 2001 classification, and three sites (Cabin Creek, Rich Fork, Abbotts Creek)
showed degraded classification compared to 2001. Five additional fish sites were sampled for the first
time in 2006.

NCDENR, Division of Water Quality
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Table 3. Waterbodies monitored in HUC 03040103 in the Yadkin River basin for basinwide
assessment, 2001 and 2006.

Map #' Waterbody County Location 2001 2006
B-1 Grants Cr Rowan SR 1912 Fair Good-Fair
B-2 Swearing Cr Davidson NC 47 Fair Good-Fair
B-3 Abbotts Cr Davidson SR 1755 Good-Fair Good-Fair
B-4 Abbotts Cr Davidson SR 1243 Fair Fair
B-5 Brushy Fk Davidson SR 1810 Good-Fair Good-Fair
B-6 Hamby Cr Davidson SR 2017 Fair Fair
B-7 Lick Cr Davidson NC 8 Good-Fair Fair
B-8 Uwharrie R Randolph SR 1406 Good-Fair Good
B-9 Uwharrie R Randolph SR 1143 Good Good-Fair
B-10 Uwharrie R Montgomery NC 109 Excellent Excellent
B-11 L Uwharrie R Randolph SR 1405 Good-Fair Good
B-12 Caraway Cr Randolph SR 1331 Good-Fair Good-Fair
B-13 Barnes Cr Montgomery SR 1303 Excellent Excellent
B-14 Dutchmans Cr Montgomery SR 1150 Not Rated Excellent
F-1 Grants Cr Rowan SR 2200 (SR 1910) Good-Fair Good (200422
F-2 Swearing Cr Davidson SR 1104 - Fair (2004)
F-3 Town Cr Rowan SR 2118 --- Fair
F-4 Abbotts Cr Davidson SR 1800 Good-Fair Fair
F-5 Rich Fk Davidson NC 109 Fair Poor
F-6 Hamby Cr Davidson SR 2017 - Good
F-7 Lick Cr Davidson NC 8 Good-Fair Good-Fair
F-8 Cabin Cr Davidson SR 2536 Good Fair
F-9 Uwharrie R Randolph SR 1406 Excellent (1999) Excellent
F-10 L Uwharrie R Randolph SR 1405 - Excellent
F-11 Caraway Cr Randolph SR 1331 -—- Excellent
F-12 Betty McGees Cr Randolph SR 1107 Good Good
F-13 Barnes Cr Montgomery SR 1303 Excellent Excellent

"B = benthic macroinvertebrate monitoring sites; F = fish community monitoring sites.
%special study site that has become a basinwide site.

River and Stream Assessment

Leonards Creek (Davidson County), previously sampled as a basinwide site in subbasin 07 was not
sampled in 2006 due to low flow conditions. Similarly, Rich Fork at Davidson County SR 2005 was not
sampled for benthos during 2006 due to excessive depth caused by operations of sand-dipping
operations. It is likely that the latter site will therefore be discontinued.

Specific site summaries of the 14 benthic macroinvertebrate and 13 fish community samples may be
found at this link: 03040103.

SPECIAL STUDIES

UT Second Creek

This stream (near Dutch Creek Rd) in Rowan County was sampled in January 2002 for possible removal
from the 303(d) list. This creek was the former site of the Town of Rockwell's WWTP. The WWTP ceased
discharging into UT second creek in 1996. Both upstream and downstream segments were rated Not
Impaired. (BAU memo B-020328)

Town Creek

A TMDL study was done on Town Creek in June 2004 to characterize the possible stressors impacting
the stream. Urban impacts from upstream were characterized as a major cause of degraded water
quality. (BAU memo B-040916) The stream was sampled again in September 2006 for possible removal
from the impaired streams list. Located below an inactive WWTP outfall in Spencer, NC, it was
determined that the stream remains impacted. (BAU memo B-070129a
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Second Creek

Second Creek in Rowan County was sampled in September 2006 to document and characterize the
water quality before animal operations are expanded in its watershed. The stream was found to be
relatively unimpacted at SR 2370. (BAU memo B-070129a)

Little Creek

Little Creek in Rowan County was sampled in September 2006 for possible removal from the impaired
streams list. It was discovered that the stream was erroneously put on the 303(d) list. It has never been
sampled for fish and benthic sampling in 1990 resulted in a Not Impaired rating. The stream was
assigned a Good-Fair bioclassification as a result of the 2006 benthic collections.

Fish Community Urbanization Study

Grants Creek at SR 1506 and at SR 1910, and Second Creek at SR 2338 in Rowan County, as well as
Swearing Creek at SR 1104 (Davidson County), were sampled by DWQ in 2004 as part of a North
Carolina State University fish community urbanization study (unpublished data).

Swearing Creek, NC 47, Davidson County

This site was resampled in 2002 to determine whether the stream should be placed on North Carolina's
303(d) list. This site received a Fair rating, which verified the Fair rating it received in 2001. (BAU Memo
B-021001)

Hamby Creek TMDL Stressor Study

A TMDL stressor study was conducted at seven sites in the Hamby Creek watershed in Davidson County
in May 2003. Results of this study suggest that the cause of impairment in Hamby Creek appears to be
chemical and/or physical pollutants in the form of toxic chemicals from urban runoff and nutrient inputs.
(BAU Memo B-031016)

Planning Section Requests

Three additional benthic sites were requested by the Planning Section for sampling in 2006. Hunts Fork
at SR 1787 and Rich Fork at SR 1755 are on North Carolina’s 303d impaired streams list. Samples from
these streams were needed to see if impairment is still warranted. In 2006 Hunts Fork received a Fair
rating. Rich Fork rated Good-Fair. Hamby Creek at SR 2025 received a Poor bioclassification. (BAU
Memorandum B-061114)

Abbotts Creek, SR 1735, Davidson County

At the request of Winston-Salem Regional Office, Abbotts Creek was sampled near the Davidson/Wilkes
County line to provide baseline data prior to construction of a Dell computer plant. This site was
borderline Good-Fair/Good. (BAU Memo B-061114)

Yadkin Subbasin 07 TMDL Stressor Study

A TMDL stressor study was conducted at eight sites in Subbasin 07 (Davidson County) in May and
September 2006. Overall, five of the sites received Good-Fair ratings, two received Fair ratings (Abbotts
Creek at SR 1243, Hamby Creek at SR 2017) and one received a Poor rating (Hamby Creek at SR
2025). (BAU Memo B-060108)

Lick Creek TMDL

Two benthic sites were sampled in 2003 because Lick Creek was considered impaired from its source to
a point one mile upstream of Davidson County SR 2501, not far above the confluence with the Yadkin
River. Both sites received a Good-Fair rating. (BAU MemoB-040212)

Uwharrie River
A site on the Uwharrie River at NC 109 was sampled in March 2005 by both DWQ and Duke Energy
biologists as a quality assurance measure comparing methods of both groups.

Uwharrie River EEP Study
Per a request received by the Biological Assessment Unit (BAU) from Ecosystems Enhancement
Program (EEP) staff, seven benthos sites were sampled in May 2006. The reference site, Barnes Creek
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received a bioclassification of Excellent ; five study sites earned bioclassifications of Good (Uwharrie
River at SR 1406 and SR 1564, Little Uwharrie River at SR 1405, Brier Creek at SR 1402, and Caraway
Creek at SR 1524 and one site, Caraway Creek at Randolph SR 1331, earned a bioclassification of
Good-Fair.
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FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Grants Cr SR 1910 07/08/04 Good
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Rowan | 4 | 03040103 [ 354134 | 802813 | 12-110 | Southern Outer Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
[ c [ 56.9 | = | 9 | 03 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 50 | 25 [ 0 [ 25 (golf course) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
| None | | - |
Water Quality Parameters Site Photograph
| et =3 R T
Temperature (°C) 23.3 ; e ot ok
Dissolved Oxygen (mg/L) 6.4
Specific Conductance (uS/cm) 133
pH (s.u.) 6.6
Water Clarity Slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 15

Bottom Substrate (15) 4

Pool Variety (10) 9

Riffle Habitat (16) 7

Left Bank Stability (7) 3

Right Bank Stability (7) 3

Light Penetration (10) 7

Left Riparian Score (5) 2

Right Riparian Score (5) 5

Total Habitat Score (100) 60 Substrate [Sand, cobble

Sample Date Sample ID Species Total NCIBI Bioclassification
07/08/04 2004-114 19 48 Good
05/02/01 2001-35 12 42 Good-Fair
Most Abundant Species Bluegill and Bluehead Chub Exotic Species Celleln CElh e Sl e S
and Spotted Bass

Gains -- Common Carp, Red Shiner, Eastern Silvery Minnow, Golden Shiner, Creek Chubsucker, Spotted
Sucker, Flat Bullhead, White Catfish, Pumpkinseed, Bluegill, sunfish hybrid, Black Crappie, Spotted
Bass, and Largemouth Bass. Losses -- Redlip Shiner, Rosyside Dace, Creek Chub, Brown Bullhead,
Eastern Mosquitofish, and Warmouth.

Species Change Since Last Cycle

Data Analysis

Watershed -- drains central and northeastern Rowan County, including the towns of Spencer, Salisbury, China Grove, and Landis; site is ~3.5 miles
upstream from the backwaters of the Yadkin River and High Rock Lake and 1.3 miles downstream of 2001 site at SR 2200, difference in drainage
area is 1.8 square miles. Habitat -- sandy runs, snag pools, one riffle; golf course along southern shoreline. 2004 -- diverse, but the proximity to
reservoir and river influenced the fish community; intolerant species were absent; slightly greater than expected percentage of omnivores+herbivores;
8 of 19 species represented by only 1 or 2 fish per species; loss of the Redlip Shiner - second most abundant species in 2001. 2001 and 2004 -- 25
species are known from the site, but only 6 collected in both years (Bluehead Chub, Redbreast Sunfish, Green Sunfish, Tessellated Darter, and
Fantail Darter); dominant species both years was the Bluehead Chub; sampled in 2004 as part of a NCSU Urban Fish Study.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
GRANTS CR SR 1910 08/09/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
ROWAN 4 03040103 12-110 354151 802649
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont C 61.8 8 0.3
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 25 25 | 0 50 (fallow) |
Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile) NPDES Number Volume (MGD)

[None: The Salisbury WWTP was erroneously reported to be upstream in 2003 report | = | [

Water Quality Parameters

Temperature (°C) 24.9
Dissolved Oxygen (mg/L) 5.9
Specific Conductance (uS/cm) 159
pH (s.u.) 6.9

Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 3
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)

-
£
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Right Riparian Score (5)
Total Habitat Score (100)

(6)]
'

Substrate mostly sand with some cobble (rip-rap) I

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
08/09/06 10047 87 18 6.4 6.0 Good-Fair
08/07/01 8463 72 13 6.6 6.3 Fair
08/06/96 7126 74 20 6.4 5.5 Good-Fair
07/13/89 4981 67 20 6.2 5.5 Good-Fair

Taxonomic Analysis

EPT taxa in 2006 increased modestly to 18 from the 13 collected in 2001. This increase was comprised of one mayfly and 4 caddisfly taxa. Two
caddisflies not previously collected at this site, the intolerant Neophylax oligius and Chimarra, occurred though were rare in abundance. The
abundant mayfly, Procloeon, was also collected for the first time in 2006. The decrease of the Biotic index to 6.4 indicates a return to the marginally
better water quality seen prior to 2001.

Data Analysis

Located aprroximatley 2.5 miles from the confluence with the Yadkin River, this site predominately receives urban runoff from Salisbury and Spencer.
Grants Creek also suffers from poor habitat with a mostly homogenoeous substrate (sand), poor riffles and lack of pools. Additionally, the riparian
areas are minimal with moderate erosion. Results form the 2006 benthic survey indicate a return to the Good-Fair conditions seen prior to 2001.
Grants Creek was rated a Fair in 2001, a low flow year, suggesting that a higher than normal concentration of pollutants was affecting the benthic
community for that year.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Swearing Cr SR 1104 07/08/04 Fair
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Davidson | 7 | 03040103 [ 354612 | 801803 | 12-113 | Southern Outer Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| c | 31.8 | — | 12 | 0.4 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 40 | 0 [ 35 [ 25 (suburban residential) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
| None | | - |
Water Quality Parameters Site Photograph

Jﬁ:ep:"_f:?, = J\‘ﬁ

Temperature (°C) 254
Dissolved Oxygen (mg/L) 6.3
Specific Conductance (uS/cm) 110
pH (s.u.) 6.7
Water Clarity Slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5
Instream Habitat (20) 17
Bottom Substrate (15) 5
Pool Variety (10) 10
Riffle Habitat (16) 7

Left Bank Stability (7) 3
Right Bank Stability (7) 3
Light Penetration (10) 7
4
5

Left Riparian Score (5)
Right Riparian Score (5)

Total Habitat Score (100) 66 Substrate  [Sand, cobble |
Sample Date Sample ID Species Total NCIBI Bioclassification
07/08/04 | 2004-113 | 12 40 Fair |

Fantail Darter, Redbreast Sunfish,

Eastern Silvery Minnow Exotic Species Red Shiner and Green Sunfish

Most Abundant Species

Species Change Since Last Cycle N/A; new site in 2004.

Data Analysis

Watershed -- drains the western portion of the City of Lexington; tributary to High Rock Lake. Habitat -- sandy runs, snag pools, and bedrock riffles;
bank instability. 2004 -- total number of fish, total species diversity, and diversity of darters lower than expected; intolerant species and species of
suckers were absent; percentage of tolerant fish (Satinfin Shiner, Red Shiner, Golden Shiner, Flat Bullhead, Redbreast Sunfish, and Green Sunfish)
moderately high; sampled as part of a NCSU Urban Fish Study.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
SWEARING CR NC 47 09/11/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
DAVIDSON 7 03040103 12-113 354520 801820
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont C 34.8 6 0.2
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 50 [ 25 [ 25 0 |
Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile) NPDES Number Volume (MGD)

[None | | [

Water Quality Parameters

Temperature (°C) 2(.4
Dissolved Oxygen (mg/L) 7.7
Specific Conductance (uS/cm) 131
pH (s.u.) 6.4

Water Clarity clear

Habitat Assessment Scores (max)

Channel Modification (5)
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)

[6)]

N
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Right Riparian Score (5)
Total Habitat Score (100)

[$)]
a0

substrate  [Sand, Detritus, Silt |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
09/11/06 9996 57 17 6.4 55 Good-Fair
07/03/02 8858 63 12 6.6 5.7 Fair
07/25/01 8493 - 13 - 5.8 Fair
08/07/96 7156 - 16 - 5.2 Good-Fair

Taxonomic Analysis

Abundant taxa included Baetis intercalaris, Stenonema modestum, Cheumatopsyche , Ancyronyx variegatus, Macronychus glabratus, Argia,
Boyeria vinosa, Calopteryx, Macromia, Progomphus obscurus, and Corbicula fluminea. Taxa collected in 2006 that had not been previously
collected at this site included Baetis pluto, Baetisca, Pteronarycs, Chimarra, Nectopsyche exquisita, and Oecetis persimilis .

Data Analysis

This tributary to the Yadkin River has been sampled four times since 1996. It received a Good-Fair rating in 1996, decreased to Fair in 2001 and
2002, and was back to Good-Fair in 2006. The 2001 and 2002 samples were borderline Fair/Good-Fair with each needing one more taxon to receive
a Good-Fair rating. Based on the benthic data no major changes in water quality have been observed.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Town Cr off SR 2118 05/11/06 Fair
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
| Rowan | 4 | 03040103 | 354110 [ 802424 | 12-115-3 | Southern Outer Piedmont |
Stream Classification Drainage Area (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
[ C [ 16.5 | | 8 | 04 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 50 | -— [ -— [ 50 (Salisbury Spencer WWTP) |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
Water Quality Parameters Site Photograph

Temperature (°C) 17.0 # %_ i
Dissolved Oxygen (mg/L) 7.7 1
Specific Conductance (uS/cm) 262 9

pH (s.u.) 6.8

Water Clarity Slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 4

Instream Habitat (20) 14

Bottom Substrate (15) 8

Pool Variety (10) 9

Riffle Habitat (16) 5

Left Bank Stability (7) 5

Right Bank Stability (7) 5

Light Penetration (10) 10

Left Riparian Score (5) 5

Right Riparian Score (5) 3

Total Habitat Score (100) 68 Substrate | cobble, gravel, boulder |

Sample Date Sample ID Species Total NCIBI Bioclassification

05/11/06 | 2006-42 | 14 38 Fair |

Most Abundant Species | Green Sunfish | Exotic Species Green Sunfish, Redear Sunfish, Red Shiner |

Species Change Since Last Cycle | N/A, new site in 2006 |

Data Analysis

Watershed -- drains East Spencer and south Salisbury in central Rowan County; a tributary to High Rock Lake. Habitats -- side snags, boulders,
runs, short riffles; good riparian on left; WWTP on right, but it no longer discharges to Town Creek. 2006 -- new fish community monitoring site; the
trophic structure of this fish community was skewed towards a high percentage of Insectivores (93%), many of which were tolerant species (73% of
total, Green Sunfish = 36% of sample); six sunfish species collected, all having large individuals; no intolerant species collected; high conductivity due
to urban runoff.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
ABBOTTS CR SR 1755 09/13/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
DAVIDSON 7 03040103 12-119-(1) 355730 800643
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont WS-IlI 22.3 8 0.2
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 75 [ 0 [ 25 0 |
Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile) NPDES Number Volume (MGD)
[None | | [
Water Quality Parameters Site Photograph
_ _ _ RS
Temperature (°C) 18.5
Dissolved Oxygen (mg/L) 8.1
Specific Conductance (uS/cm) 133
pH (s.u.) 7.5
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 12

Bottom Substrate (15) 6

Pool Variety (10) 4

Riffle Habitat (16) 12

Left Bank Stability (7) 5

Right Bank Stability (7) 5

Light Penetration (10) 10

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 69 Substrate [Gravel, Sand, Silt, Rubble, Boulder |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

09/13/06 10000 65 17 5.8 5.1 Good-Fair
09/28/01 8640 - 15 - 5.4 Good-Fair
08/08/96 7158 - 16 - 5.2 Good-Fair

Taxonomic Analysis

Abundant taxa included Acentrella, Hexagenia, Stenonema modestum, Tricorythodes, Cheumatopsyche, Leucotrichia pictipes, and Nectopsyche
exquisita .

Data Analysis
This site is located north of NC 109 and is the most upstream benthic sampling site on Abbotts Creek. It has been sampled three times since 1996

and has always rated Good-Fair. EPT taxa richness and EPT Biotic Index scores were nearly identical for all three samples which suggests no major
changes in water quality.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Abbotts Cr SR 1800 05/10/06 Fair
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Davidson | 7 | 03040103 [ 3585619 | 800853 | 12-119-4.5) | Southern Outer Piedmont |
Drainage Area
Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
[ WS-IIl; CA [ 37.1 | = | 8 | 03 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 75 | 0 [ 25 [ 0 |
Upstream NPDES Dischargers (>1MGD or <IMGD and within 1 mile) NPDES Number Volume (MGD)
| None | [ _ |
Water Quality Parameters Site Photograph
B o B E
Temperature (°C) 15.0 . ﬁ
Dissolved Oxygen (mg/L) 8.9 ]
Specific Conductance (uS/cm) 138
pH (s.u.) 6.2
Water Clarity Turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 12

Bottom Substrate (15) 3

Pool Variety (10) 8

Riffle Habitat (16) 3

Left Bank Stability (7) 2

Right Bank Stability (7) 2

Light Penetration (10) 9

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 54 Substrate [Sand |

Sample Date Sample ID Species Total NCIBI Bioclassification

05/10/06 2006-37 14 40 Fair
05/01/01 2001-32 15 46 Good-Fair
04/24/96 96-34 15 44 Good-Fair

Most Abundant Species Bluehead Chub (2006) Exotic Species Green Sunfish

Losses -- Gizzard Shad, Rosyside Dace, White Sucker, Notchlip Redhorse, and Pumpkinseed. Gains --

Species Change Since Last Cycle Creek Chub, Flat Bullhead, and Green Sunfish (first time collected at the site).

Data Analysis

Watershed -- drains the extreme southeastern corner of Forsyth and the northeastern corner of Davidson counties, including the southern portion of
the City of Kernersville; semi-rural/suburban; upstream of Lake Tom-a-Lex. Habitat -- coarse woody debris; large deadfalls; snags; eroded vertical
banks. 2006 -- decline in the number of species of suckers and increase in the percentage of tolerant fish (primarily Satinfin Shiner and Redbreast
Sunfish). 1996 - 2006 -- total habitat scores have averaged ~ 50; specific conductance has gradually increased from 104 to 121 to 138 uS/cm since
1996; an abundant, but not diverse community; total number of species known from site = 19; no intolerant species are known from the site; the
percentage of tolerant fish has increased from 10 to 17 to 37% since 1996; trophically no change, very stable metrics; Bluehead Chub has
consistently been the dominant species (~40%); NCIBI ratings range between 40 and 46, NCIBI ratings from high Fair to high Good-Fair. 2006 data
were summarized in BAU Memorandum 20061120.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
ABBOTTS CR SR 1243 09/12/06 Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
DAVIDSON 7 03040103 12-119-(6) 354824 801407
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont C 175.0 12 0.3
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 70 [ 0 [ 30 0 |
Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile) NPDES Number Volume (MGD)
[None | | [
Water Quality Parameters Site Photograph
Temperature (°C) 21.2 .
Dissolved Oxygen (mg/L) 5.3
Specific Conductance (uS/cm) 153
pH (s.u.) 6.6
Water Clarity turbid

Habitat Assessment Scores (max)
Channel Modification (5)

Instream Habitat (20) 13
Bottom Substrate (15) 8
Pool Variety (10)

Riffle Habitat (16) 14

Left Bank Stability (7) 6
Right Bank Stability (7) 6
Light Penetration (10) 7
5
5

Left Riparian Score (5)

Right Riparian Score (5)

Total Habitat Score (100) 74 Substrate |Rubble, Gravel, Boulder, Sand, Silt, Bedrock I
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
09/12/06 9997 63 11 6.7 6.2 Fair
07/25/01 8494 61 15 6.8 6.2 Fair
08/09/96 7161 62 17 6.5 6.2 Fair
11/13/85 1612 49 12 7.4 6.2 Fair

Taxonomic Analysis

Several taxa typically found in urban streams (l.e., Cheumatopsyche , Hydropsyche betteni, Argia, Ablabesmyia mallochi, Conchapelopia group,
Polypedilum illinoense group, and Rheocricotopus robacki) were found in abundance.

Data Analysis

This site is located within Lexington city limits and is the most downstream sampling location for benthos on Abbotts Creek. It has consistently
received a Fair rating since 1985. Abbotts Creek receives urban runoff from the city of Lexington. In addition, the city of Lexington WWTP is
permitted to discharge 5.5 MGD to Abbotts Creek Arm of High Rock Lake, which is located approximately 2.5 miles downstream.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Rich Fk NC 109 05/10/06 Poor
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Davidson | 7 | 03040103 [ 355615 | 800652 | 12-119-7 | Southern Outer Piedmont |

Drainage Area

Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| c | 25.6 | — | 6 | 0.3 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 100 | 0 [ 0 [ 0 |
Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile) NPDES Number Volume (MGD)
|City of High Point's Westside WWTP; Instream Waste Concentration = 93% | NC0024228 6.2 |

Water Quality Parameters Site Photograph

Temperature (°C) 16.4
Dissolved Oxygen (mg/L) 8.4
Specific Conductance (uS/cm) 372
pH (s.u.) 6.2
Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 12

Bottom Substrate (15) 3

Pool Variety (10) 9

Riffle Habitat (16) 2

Left Bank Stability (7) 2

Right Bank Stability (7) 2

Light Penetration (10) 7

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 52 Substrate [Soft, sinking sand

Sample Date Sample ID Species Total NCIBI Bioclassification

05/10/06 2006-38 16 34 Poor
05/01/01 2001-33 13 40 Fair
04/25/96 96-35 10 34 Poor

Most Abundant Species Redbreast Sunfish and Bluegill Exotic Species g\l:v:flilgr\:vtall ST, (NS VRIS, Sle) RER 22T

Losses -- Gizzard Shad, Rosyside Dace, and Spottail Shiner. Gains -- Creek Chub, White Catffish,

Species Change Since Last Cycle Eastern Mosquitofish, Warmouth, and Tessellated Darter (first time ever at site).

Data Analysis

Watershed -- drains the west-southwest areas of the City of High Point and northeast corner of Davidson County. Habitat -- runs, snags, coarse,
woody debris; sand dipping operation downstream and WWTP upstream. WWTP with frequent violations in 2003 and 2004 for biochemical oxygen
demand and fecal coliform bacteria, proceeded to enforcement; occasional other violations for pH, total phosphorus, and total ammonia; no reported
violations in 2006 (BIMS query 12/14/2006). 2006 -- decline in the number of fish, increase in total diversity; no intolerant species; high percentage of
tolerant fish; 92% of all fish were insectivores. 1996 - 2006 -- specific conductance consistently greater than 325 uS/cm; total habitat scores range
from 39 to 66; total species at site = 21; has steadily increased to 16; no intolerant species known from site; percentage of tolerant fish consistently
high; Redbreast Sunfish typically one of the dominant species; percentage of species with multiple ages increased from 30 to 46 to 50% since 1996.
2006 data were summarized in BAU Memorandum 20061120.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
BRUSHY FK SR 1810 09/12/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
DAVIDSON 7 03040103 12-119-5-(1) 355528 801049
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont WS-III 20.8 7 0.3
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 25 [ 50 [ 25 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

[None | | [

Water Quality Parameters

Temperature (°C) 19.5
Dissolved Oxygen (mg/L) 71

Specific Conductance (uS/cm) 116
pH (s.u.) 6.4

Water Clarity clear

Habitat Assessment Scores (max)

Channel Modification (5)
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)

[6)]

N
N
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Right Riparian Score (5)
Total Habitat Score (100)

[$)]
a

Substrate  |Sand, Silt |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
09/12/06 9999 61 15 5.9 5.0 Good-Fair
07/30/01 8498 53 20 5.4 4.4 Good
08/08/96 7159 - 13 - 4.7 Fair

Taxonomic Analysis

Abundant taxa included Hexagenia, Isonychia, Stenonema modestum, Tricorythodes, Paragnetina fumosa, Cheumatopsyche, Triaenodes ignitus,
Macronychus glabratus, Macromia, Calopteryx, Conchapelopia group, Polypedilum convictum, and Corbicula fluminea.

Data Analysis

Brushy Fork, located north of Lexington, is a tributary to Tom-a-Lex Lake (the water supply for the cities of Lexington and Thomasville). In 1996, the
site received a Fair rating and in 2001, it increased to Good. The rating dropped to Good-Fair in 2003 and 2006. According to Historic Palmer
Drought Indices (http:\\www.ncdc.noaa.gov/oa/climate/research/drought/palmer-maps/), 1996 was a normal year for rainfall whereas, in 2001, the area
was in a moderate drought. The increased rating in 2001 may be due to the low flow limiting impacts from nonpoint sources. In addition, a slight
increase in available habitat and an increase in abundance of intolerant taxa were also noted in 2001. Although the 1996 sample was an EPT sample,
when a correction factor is applied to compare with a Full Scale sample, the 1996 sample is comparable to the 2006 sample in terms of EPT taxa
richness, indicating no real change in water quality even though the bioclass changed. Both samples were borderline Fair/Good-Fair.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
HAMBY CR SR 2017 09/12/06 Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
DAVIDSON 7 03040103 12-119-7-4 354953 800948
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Southern Outer Piedmont C 21.0 10 0.2
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 50 [ 50 [ 0 | 0
Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile) NPDES Number Volume (MGD)
[Thomasville WWTP | NC0024112 | 4.0
Water Quality Parameters Site Photograph
Temperature (°C) 20
Dissolved Oxygen (mg/L) 71
Specific Conductance (uS/cm) 379
pH (s.u.) 6.8
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 15

Bottom Substrate (15) 8

Pool Variety (10) 9

Riffle Habitat (16) 14

Left Bank Stability (7) 3

Right Bank Stability (7) 6

Light Penetration (10) 10

Left Riparian Score (5) 2

Right Riparian Score (5) 5

Total Habitat Score (100) 77 Substrate |Rubble, Sand, Boulder, Gravel

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

09/12/06 9998 51 11 6.9 6.4 Fair
05/12/03 9128 60 9 7.2 6.3 Fair
07/30/01 8499 58 12 6.5 6.1 Fair

Taxonomic Analysis

Although dissolved oxygen was not low at the time of sampling, Argia and Calopteryx were very abundant. Species indicative of nutrient enrichment,
toxicity, and urbanization were also abundant (l.e., Cheumatopsyche , Hydropsyche betteni, Conchapelopia group, Polypedilum scalaenum, and
Natarsia).

Data Analysis

This site is located approximately four and one half miles downstream of Thomasville WWTP and has been sampled three times since 2001. All three
samples received Fair bioclassifications and the benthic community has remained relatively unchanged: EPT taxa richness has been 12, 9, and 11
and the EPT Biotic Index ranged from 6.1 to 6.4.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Hamby Cr SR 2017 05/10/06 Good
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[  Davidson | 7 | 03040103 | 354954 [ 800947 | 12-119-7-4 | Southern Outer Piedmont |

Drainage Area

Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| c | 20.4 | — | 10 | 0.3 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 75 | 0 [ 0 [ 25 - residential |
Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile) NPDES Number Volume (MGD)
|City of Thomasville's Hamby Creek WWTP; Instream Waste Concentration = 94% |NC00241 12 6 |
Water Quality Parameters ~ Site Photograph
Temperature (°C) 15.6 : i %
Dissolved Oxygen (mg/L) 6.4
Specific Conductance (uS/cm) 305
pH (s.u.) 6.8
Water Clarity Very slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 16

Bottom Substrate (15) 8

Pool Variety (10) 9

Riffle Habitat (16) 7

Left Bank Stability (7) 6

Right Bank Stability (7) 7

Light Penetration (10) 9

Left Riparian Score (5) 3

Right Riparian Score (5) 5

Total Habitat Score (100) 75 Substrate |Cobble, boulder |

Sample Date Sample ID Species Total NCIBI Bioclassification

05/10/06 | 2006-39 | 15 48 Good |

Redbreast Sunfish and Bluehead

Most Abundant Species Chub

Exotic Species Green Sunfish and Redear Sunfish

Species Change Since Last Cycle N/A; new site in 2006.

Data Analysis

Watershed -- drains northeast Davidson County, including the |-85 corridor and the City of Thomasville; headwaters in Thomasville; borders the
Carolina Slate Belt. WWTP -- many violations during the period June 2001 to June 2006 for biochemical oxygen demand, fecal coliform bacteria, total
residual chlorine, metals (nickel, cadmium, and chromium), cyanide, pH, nutrients, and total suspended solids; proceeded to enforcement for many of
the repeated violations (BIMS query 12/14/2006). Habitat --a Carolina Slate Belt type stream; bedrock, sand, and silts in the pools; shallow riffles;
good riparian on right. 2006 -- large biomass of White Sucker, Creek Chubsucker, Brassy Jumprock, Flat Bullhead, Bluegill, Redbreast Sunfish, and
Largemouth Bass; no Redlip Shiner or intolerant species; discharge from WWTP augments stream flow and nutrients stimulate fish production; data
were summarized in BAU Memorandum 20061120.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
LICK CR NC 8 08/11/06 Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
DAVIDSON 8 03040103 12-126-(3) 353647 801026
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Carolina Slate Belt WS-IV 28.7 8 0.2
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 30 0 | 0 70 (50 fallow, 20 disturbed)
Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile) NPDES Number Volume (MGD)
[ none | — [ .

Water Quality Parameters

Temperature (°C) 24.9
Dissolved Oxygen (mg/L) 4.2
Specific Conductance (uS/cm) 179
pH (s.u.) 6.5
Water Clarity turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 12

Bottom Substrate (15) 15

Pool Variety (10) 6

Riffle Habitat (16) 10

Left Bank Stability (7) 4

Right Bank Stability (7) 4

Light Penetration (10) 8

Left Riparian Score (5) 1

Right Riparian Score (5) 5

Total Habitat Score (100) 70 Substrate Boulder, cobble and gravel

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

08/11/06 10053 81 13 6.7 6.6 Fair
09/03/03 9287 79 17 6.5 5.7 Good-Fair
08/07/01 8504 11 - 6.5 Fair
08/06/96 7128 12 - 5.6 Fair

Taxonomic Analysis

A loss of four EPT and an increase in the biotic index occurred since a special study was conducted on Lick Creek in 2003. No intolerant species were
abundant while the cosmopolitan tolerant mayflies Maccaffertium modestum and Stenacron interpunctatum as well as the hydropsychid caddisflies
Cheumatopsyche and Hydropsyche betteni were abundant. The silt loving mayfly,Caenis, was abundant as well. An indicator of slate belt streams
and their low flow conditions, Stenonema femoratum was collected though it was only common. Chironomids indicative of organic enrichment
(Dicrotendipes neomodestus ) and of low dissolved oxygen (P. illinoense gr) were abundant while the low DO indicator Physa (a snail) made its first
appearance in this stream.

Data Analysis

Lick creek drains a portion of southeastern Davidson county including the municipality of Denton. Aside from the urban impacts of Denton, the most
probable reason for the Fair bioclass is the influence of the Denton WWTP and low flow. The plant, a minor discharger, is located about 2.5 miles
upstream of NC 8 and is the most likely source of organic enrichment in the stream. The specific conductance in 2006 was higher than in 2003 (100)
though much lower than in the drought year of 2001 (382). High amounts of silt and flocculent sediments were observed covering the hard substrate
and the bottom of the pools. Low dissolved oxygen was probable in restricting the macroinvertebrate fauna and may have resulted from high organic
enrichment and low flows inherent in slate belt streams.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Lick Cr NC 8 05/10/06 Good-Fair
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Davidson | 8 | 03040103 [ 353647 | 801024 | 12-126-3 | Carolina Slate Belt |

Drainage Area

Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| WS-IV | 28 | - | 10 | 0.4 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 80 | 0 [ 0 [ 20 -- dirt bike track on left |
Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile) NPDES Number Volume (MGD)
|Town of Denton's WWTP; Instream Waste Concentration = 100% | NC0026689 | 0.8 |
Water Quality Parameters S_ite Photograph

= B e
e

Temperature (°C) 15.8
Dissolved Oxygen (mg/L) 8.7
Specific Conductance (uS/cm) 123
pH (s.u.) 6.5
Water Clarity Very slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 18

Bottom Substrate (15) 10

Pool Variety (10) 9

Riffle Habitat (16) 4

Left Bank Stability (7) 6

Right Bank Stability (7) 7

Light Penetration (10) 10

Left Riparian Score (5) 4

Right Riparian Score (5) 5

Total Habitat Score (100) 78 Substrate |Cobble, boulder, bedrock

Sample Date Sample ID Species Total NCIBI Bioclassification

05/10/06 2006-40 14 44 Good-Fair
04/19/01 2001-27 16 44 Good-Fair
04/23/96 96-31 14 44 Good-Fair

Most Abundant Species Redbreast Sunfish Exotic Species Green Sunfish

Losses -- Golden Shiner, Eastern Mosquitofish, Pumpkinseed, and Fantail Darter. Gains -- Highfin

Species Change Since Last Cycle Shiner and Largemouth Bass.

Data Analysis

Watershed -- drains the Town of Denton and the southeastern corner of Davidson County; site is ~ 3 mi. below the WWTP outfall. WWTP provides
constant flows during droughts; WWTP with rare violations for biochemical oxygen demand, fecal coliform bacteria, and nickel from June 2001 to June|
2006 (BIMS query 12/14/2006). Habitat -- a typical Carolina Slate Belt type stream; pools; runs; short and shallow riffles (a function of low flow); good
riparian on right with bluff. 2006 -- slight decrease in the total species diversity and darter diversity; slight improvements in the percentages of
omnivores and piscivores; continued high percentage of tolerant fish, primarily Redbreast Sunfish. 1996 - 2006 -- total habitat scores average ~ 75;
specific conductance averages ~ 75 pS/cm; gradual improvements in the trophic metrics; dominant species are Redbreast Sunfish and Bluehead
Chub; 20 species known from site, but no intolerants; NCIBI score and rating consistent at 44 and Good-Fair, respectively.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Cabin Cr SR 2536 05/11/06 Fair
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Davidson | 8 | 03040103 | 353406 | 801046 | 12-127-(2) | Carolina Slate Belt |
Drainage Area
Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
[ WS-IV [ 18.7 | = | 8 | 03 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 65 | 0 [ 35 [ 0 |
Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile) NPDES Number Volume (MGD)
| None | | |

Water Quality Parameters

Temperature (°C) 16.0
Dissolved Oxygen (mg/L) 8.0
Specific Conductance (uS/cm) 102
pH (s.u.) 6.3
Water Clarity Clear, tannin stained

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 16

Bottom Substrate (15) 10

Pool Variety (10) 9

Riffle Habitat (16) 4

Left Bank Stability (7)

Right Bank Stability (7) S

Light Penetration (10) 10

Left Riparian Score (5) 5

Right Riparian Score (5) 4

Total Habitat Score (100) 69 Substrate [Cobble, boulder, gravel

Sample Date Sample ID Species Total NCIBI Bioclassification

05/11/06 2006-41 16 38 Fair
05/01/01 2001-34 15 48 Good
04/24/96 96-32 12 52 Good

Most Abundant Species Bluegill Exotic Species gf;l:sﬁ?!:zagéI(Iirvse;:cuhnﬁsh, et

Losses -- Spotted Sucker, Margined Madtom, and Largemouth Bass. Gains -- Notchlip Redhorse, Black

Species Change Since Last Cycle Bullhead, Chain Pickerel, and Pumpkinseed.

Data Analysis

Watershed -- small drainage area in the southeastern corner of Davidson County, south of the Town of Denton; ~ 0.8 mi. above Tuckertown
Reservoir. Habitat -- a typical Carolina Slate Belt type stream; short, but rare riffles (a function of low flow); pools; good riparian on left (bordered by
NCWRC Gamelands). 2006 -- decrease in the number of fish; skewed trophic metrics (91% of all fish were insectivores); increase in the percentage
of disease (popeye in Bluegill). 1996 - 2006 -- consistently elevated specific conductance, > 100 uS/cm; total habitat scores ~ 70; number of fish has
declined from 252 to 142 to 116 since 1996; total species at site = 22, including 7 species of sunfish, but only 1 species of minnow, never any Redlip
Shiner or intolerant species; Bluegill usually the dominant species; Fantail Darter not collected since 1996; proximity to reservoir influences species
assemblage and is also a barrier to recolonization after prolonged droughts.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
UWHARRIE R SR 1406 05/16/06 GOOD
County Subbasin 8 digit HUC Index Number Latitude Longitude
RANDOLPH 9 3040103 13-2-(0.5) 354556 795933
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Carolina Slate Belt WS-III 40.7 10 0.2
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 100 [
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
[None | |
Water Quality Parameters Site Photograph
Temperature (°C) 15.6 1 o
Dissolved Oxygen (mg/L) 10.5
Specific Conductance (uS/cm) 142
pH (s.u.) 6.8
Water Clarity Slightly Turbid

Habitat Assessment Scores (max)

Channel Modification (5)
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)
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Right Riparian Score (5)
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Substrate  |Gravel with some sand and rubble

Total Habitat Score (100)

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

05/16/06 9902 72 24 5.8 4.5 Good

08/09/01 8556 NA 18 NA 5.3 Good-Fair

Taxonomic Analysis

Increases in mayfly, stonefly and caddisfly taxa, along with the presence of sensitive taxa like Paraleptophlebia, Dolophilodes and Chimarra helped
improve the 2001 bioclassification of Good-Fair to the current Good rating. Mayfly richness led this improvement, with a net gain of 4 taxa.

Data Analysis

The upper Uwharrie River drains the southern portions of High Point and Archdale then passes through a mostly agricultural/rural section above this
site. The upper portion of the drainage falls outside of the Carolina Slate Belt and has more sediment entering the system that in this lower section.
Some of this transition is apparent at this site with the substrate consisting of relatively large proportion of fine gravel and course sand. Some bank
erosion if evident though the riparian area remains mostly intact. Benthic macroinvertebrate results suggest a slight improvement in water quality
conditions since prior sampling in 2001.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Uwharrie R SR 1406 05/02/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Randolph | 9 | 03040103 [ 354556 | 795933 | 13-2-(0.5) | Carolina Slate Belt |

Drainage Area

Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| WS-lll | 41.3 | - | 10 | 0.4 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 100 | 0 [ 0 [ 0 |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)

| None | | - |
Water Quality Parameters Site Photograph

Temperature (°C) 14.4 hr'"

Dissolved Oxygen (mg/L) 9.7

Specific Conductance (uS/cm) 131

pH (s.u.) 7.2

Water Clarity

Slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 16

Bottom Substrate (15) 8

Pool Variety (10) 9

Riffle Habitat (16) 3

Left Bank Stability (7) 4

Right Bank Stability (7) 4

Light Penetration (10) 9

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 68 Substrate [Sand, bedrock, slate, boulder

Sample Date Sample ID Species Total NCIBI Bioclassification

05/02/06 2006-30 22 58 Excellent
10/26/99 99-71 15 52 Good
06/15/99 99-49 20 56 Excellent
04/14/99 99-13 18 58 Excellent
04/24/96 96-33 24 54 Excellent

Most Abundant Species

Species Change Since Last Cycle

Data Analysis

Bluegill

Exotic Species

Swallowtail Shiner, Green Sunfish, and Redear
Sunfish

Losses -- Rosyside Dace, Whitefin Shiner, Warmouth, and Piedmont Darter. Gains -- Creek Chub,
White Sucker; Pumpkinseed (all collected for the first time at the site), and Redear Sunfish.

Watershed -- drains northwestern Randolph County, including the Town of Archdale, the southwest portion of the City of High Point, and the 1-85 and

US 29/70 corridors; upstream from Lake Reese; borders the Southern Outer Piedmont. Habitat -- shallow sandy runs, boulder runs/chutes; side
pools and snags; bluffs on left; forested riparian zones. 2006 -- 1 of 3 sites with 4 species of suckers; only 2 species of darters (Tessellated Darter
and Fantail Darter), Piedmont Darter is rare at the site. 1996 - 2006 -- an abundant and species-rich site, 28 species known from the site; dominant

species include Bluehead Chub, Swallowtail Shiner, Brassy Jumprock, Bluegill, and Redbreast Sunfish; data were summarized in BAU Memorandum
20061121; the fish community qualifies as High Quality Waters, if so petitioned; although the river did not qualify as Outstanding Resource Waters as
detailed in BAU Memorandum 20021028.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
UWHARRIE R SR 1143 09/27/06 Good-Fair
County Subbasin 8 digit HUC Index Number Latitude Longitude
RANDOLPH 9 03040103 13-2-(1.5) 353348 795832
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Carolina Slate Belt C 291.5 14 0.6
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 50 0 [ 50 0 |
Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile) NPDES Number Volume (MGD)
| | | |
Water Quality Parameters Site Photograph
Temperature (°C) 20.4 . \ 3
Dissolved Oxygen (mg/L) 8.1
Specific Conductance (uS/cm) 104
pH (s.u.) 6.3
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5
Instream Habitat (20) 16
Bottom Substrate (15) 14

Pool Variety (10) 6
Riffle Habitat (16) 7
Left Bank Stability (7) 6
Right Bank Stability (7) 4
7
3
1

Light Penetration (10)
Left Riparian Score (5)

Right Riparian Score (5)

Total Habitat Score (100) 69 Substrate Boulder with cobble and gravel |
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
09/27/06 10055 92 19 5.9 4.2 Good-Fair
08/09/01 8553 84 27 5.7 4.9 Good
08/08/96 7136 72 19 5.2 4.7 Good

Taxonomic Analysis

A significant drop in EPT taxa richness occurred from 2001 to 2006 and consisted of 4 less mayflies, one less stonefly, and 3 less caddisflies. Also
EPT abundance was significantly less in 2006 (EPT N = 73) than in either subsequent sampling years (118 in 1996 and 111 in 2001). Sensitive
species such as the stonefly Neoperla and the caddisfly Ceraclea ancylus were abundant while only two tolerant EPT taxa were abundant, the
caddisfly Cheumatopsyche and the mayfly Maccaffertium modestum. A high diversity of beetles and snails (including the intolerant Elimia ) existed
within the stream. A higher number of oligochaete and chironomid taxa than in previous years served to increase the biotic index slightly and included
organic enrichment indicators Polypedilum illinoense gr and P. flavum (abundant in 2006 though they were also abundant or common in 1996 and
2001). The first state record of the dragonfly Dythemis occured at this site in 2006. Other notable taxa included the caddisfies Ceraclea neffi (15th
state record) and Triaenodes perna.

Data Analysis

The Uwharrie River at SR 1143 drains adjacent agricultural lands and has no major NPDES dischargers. Initial sampling of this site was postponed
45 days due to high turbidity. This may have served to allow the emergence of more than a few EPT taxa thus, in effect, reducing the
bioclassification from Good to Good-Fair. Support for this assertion may be seen in the low EPT biotic index (lower than in 1996 and 2001). However,
water degradation may also be occuring as evidenced by the year to year increase in the biotic index. Overall, no major water quality problems were
observed at this site.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
UWHARRIE R NC 109 08/11/06 Excellent
County Subbasin 8 digit HUC Index Number Latitude Longitude
MONTGOMERY 9 03040103 13-2-(17.5) 352551 800105
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Carolina Slate Belt WS-1v, B 361 31 0.3
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 80 0 | 20 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
| | | |
Water Quality Parameters Site Photograph
Temperature (°C) 26.3 ' .
Dissolved Oxygen (mg/L) 5.3
Specific Conductance (uS/cm) 101
pH (s.u.) 6.6
Water Clarity slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5
Instream Habitat (20) 18
Bottom Substrate (15) 15
Pool Variety (10) 6
Riffle Habitat (16) 12

Left Bank Stability (7) 6
Right Bank Stability (7) 6
Light Penetration (10) 6
5
4

Left Riparian Score (5)

Right Riparian Score (5)

Total Habitat Score (100) 83 Substrate boulder, cobble and gravel |
Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
08/11/06 10051 118 35 5.2 3.8 Excellent
08/08/01 8551 89 33 5.0 3.9 Excellent
08/08/96 7135 80 27 5.3 4.1 Good
07/23/90 5389 81 30 5.2 4.2 Good
07/15/88 4612 101 30 5.3 3.9 Good

Taxonomic Analysis

EPT taxa richness has increased slightly over the last few sampling cycles ensuring an Excellent bioclassification rating. The biotic index, however,
did increase slightly reflecting the higher number of chironomid and oligochaete taxa (27 and 16 in 2006, respectively and 17 and 1 in 2001).
However, overall there were many intolerant taxa that were abundant such as the mayfly Leucrocuta, the stonefly Neoperla, and the caddisflies
Ceraclea ancylus, Paranyctiophylax celta, Lepidostoma and Polycentropus . Many infrequently collected taxa were also collected at this site such as
the caddisflies Ceraclea maculata (rare), Hydropsyche mississippiensis (abundant), Helicopsyche borealis (common), Triaenodes injustus
(common), Oecetis sp A (rare) and Mystacides (rare).

Data Analysis

The Uwharrie river at NC 109 is surrounded mostly by forest with some agricultural land use. Of note was the extreme abundance of periphyton,
filamentous algae and podostemum and the associated mollusc fauna on the substrate indicating probable nutrient enrichment from upstream.
Overall, the Uwharrie River demonstrates stable conditions and excellent water quality.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
L UWHARRIE R SR 1405 05/16/06 GOOD
County Subbasin 8 digit HUC Index Number Latitude Longitude
RANDOLPH 9 3040103 13-2-1 354552 800015
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Carolina Slate Belt WS-III 48.4 12 0.2
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 100 [
Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile) NPDES Number Volume (MGD)
[None | |
Water Quality Parameters Site Photograph
g : T T T :
Temperature (°C) 14.7 - Al
Dissolved Oxygen (mg/L) 9
Specific Conductance (uS/cm) 133
pH (s.u.) 6.4
Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 4

Instream Habitat (20) 16

Bottom Substrate (15) 15

Pool Variety (10) 6

Riffle Habitat (16) 16

Left Bank Stability (7) 6

Right Bank Stability (7) 6

Light Penetration (10) 7

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 86 Substrate |Mix of gravel, rubble, boulder

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

05/16/06 9904 75 18 5.6 4.4 Good
08/09/01 8555 NA 18 NA 4.7 Good-Fair
08/08/96 7141 NA 14 NA 4.3 Good-Fair

Taxonomic Analysis

EPT taxa richness in 2006 was identical to that of 2001 though EPT biotic index reflected a shift toward less tolerant species; improving the site's
bioclassification from Good-Fair to Good. Mayfly abundance notably decreased between the sampling events with several taxa decreasing from
abundant to common even though number of mayfly taxa increased from 8 to 11. caddisfly taxa decreased from 7 in 2001 to 3 in 2006.

Data Analysis

The Little Uwharrie River drains a relatively undisturbed forested watershed. The rocky substrate of the site is slightly embedded with silt. The riffle
sampled is somewhat uncharacteristic of the more sandy nature of other sections of the river. Results of this sampling event indicate that water quality
has remained consistent or possibly improved during the previous ten years.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Little Uwharrie R SR 1405 05/02/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Randolph | 9 | 03040103 [ 354552 | 8ooot0 | 13-2-1 | Carolina Slate Belt |

Drainage Area

Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| WS-Ill | 42.9 | - | 13 | 0.4 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 75 | 0 [ 25 [ 0 |

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number Volume (MGD)

| None | |
Water Quality Parameters Site Photograph

Temperature (°C) 13.5 : , b

Dissolved Oxygen (mg/L) 9.9

Specific Conductance (uS/cm) 106

pH (s.u.) 6.5

Water Clarity

Slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 18

Bottom Substrate (15) 12

Pool Variety (10) 9

Riffle Habitat (16) 10

Left Bank Stability (7) 6

Right Bank Stability (7) 6

Light Penetration (10) 7

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 87 Substrate  |Gravel, cobble, boulder outcrops |

Sample Date Sample ID Species Total NCIBI Bioclassification

05/02/06 | 2006-29 | 23 56 Excellent |

Most Abundant Species

Species Change Since Last Cycle

Data Analysis

Redlip Shiner and Bluehead Chub Exotic Species Swallowtail Shiner and Green Sunfish.

N/A; new site in 2006.

in BAU Memorandum 20061121.

Watershed -- drains northwestern Randolph County, a small portion of eastern Davidson County, including the area south of the City of Thomasville,
and the US 64 corridor. Habitat -- pools; two good riffles; snags; large dead trees across channel; good riparian zones. 2006 -- high abundance and
species diversity including 3 species of darters, 4 species of sunfish and bass, 3 species of suckers, and 2 intolerant species; data were summarized




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
CARAWAY CR SR 1331 05/15/06 GOOD-FAIR
County Subbasin 8 digit HUC Index Number Latitude Longitude
RANDOLPH 9 3040103 13-2-3 354257 795546
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Carolina Slate Belt C 42.9 12 0.1
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 80 10 [ 10 |
Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile) NPDES Number Volume (MGD)
[None | | [
Water Quality Parameters Site Photograph
= 7 g -r"- ";.‘ "";"._.-
Temperature (°C) 16.2 2 T8
Dissolved Oxygen (mg/L) 8.1
Specific Conductance (uS/cm) 128
pH (s.u.) 6.5
Water Clarity Slightly Turbid

Habitat Assessment Scores (max)

Channel Modification (5)
Instream Habitat (20)
Bottom Substrate (15)
Pool Variety (10)

Riffle Habitat (16)

Left Bank Stability (7)
Right Bank Stability (7)
Light Penetration (10)
Left Riparian Score (5)

ajloa|N|[H|©]|| >

=N
o

ST
i
-

T Y

Al

Right Riparian Score (5)
Total Habitat Score (100)
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©

substrate  [Gravel with some sand and rubble |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification
05/15/06 9906 74 17 5.8 4.9 Good-Fair
08/09/01 8554 NA 18 NA 4.3 Good-Fair
08/08/96 7139 NA 17 NA 4.7 Good-Fair

Taxonomic Analysis

Taxa observed in 2006 sampling indicated a slight increase in mayfly taxa including the sensitive Paraleptophlebia though previously abundant or
common taxa including Isonychia and Leucrocuta were absent. Caddisfly taxa declined in abundance and stonefly taxa remained fairly stable. The
sensitive stonefly genus Neoperla was collected in 2006. EPT biotic index increased slightly between 2002 and 2006 indicating a slightly more
tolerant community.

Data Analysis

This site on Caraway Creek lies south of US 64 in an area of the creek with a fairly broad floodplain and is bounded in many cases by agricultural
fields. Upstream, the creek drains a mostly forested watershed between Shepherd and Caraway Mountains after passing the town of Hillsville. As
previously recorded, some stream bank erosion was evident. With limited substrate, canopy, and pools, the site's habitat rating of 59 ranked fairly low
among other sites sampled in the subbasin. The benthic community observed appears fairly consistent for the previous ten years




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Caraway Cr SR 1331 05/08/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Randolph | 9 | 03040103 [ 354257 | 795549 | 13-2-3 | Carolina Slate Belt |
Drainage Area
Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| c | 43.9 | — | 12 | 0.4 | No |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 75 | 0 [ 25 [ 0 |
Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile) NPDES Number Volume (MGD)
| None [ |
Water Quality Parameters Site Photograph
Temperature (°C) 15.4
Dissolved Oxygen (mg/L) 8.1
Specific Conductance (uS/cm) 117
pH (s.u.) 6.3
Water Clarity Turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 16

Bottom Substrate (15) 10

Pool Variety (10) 9

Riffle Habitat (16) 12

Left Bank Stability (7) 4

Right Bank Stability (7) 4

Light Penetration (10) 9

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 79 Substrate |Gravel, sand, cobble, bedrock boulders |

Sample Date Sample ID Species Total NCIBI Bioclassification

05/08/06 | 2006-31 | 19 54 Excellent |

Redbreast Sunfish and Bluehead

Most Abundant Species Chub

Exotic Species Redear Sunfish

Species Change Since Last Cycle N/A; new site in 2006.

Data Analysis

Watershed -- drains west-central Randolph County; the US 311 corridor traverses its headwaters northwest of the City of Asheboro, and the US 64
corridor dissects the lower one-third of the watershed west of Asheboro. Habitat -- two good riffles, runs; side snags and pools; good riparian zones.

2006 -- good species diversity including 3 species of darters, 4 species of sunfish and bass, 2 species of suckers, and 2 intolerant species; data were

summarized in BAU Memorandum 20061121.




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Betty McGees Cr SR 1107 05/08/06 Good
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Randolph | 9 | 03040103 | 353638 | 795724 | 13-2-5 | Carolina Slate Belt |
Drainage Area
Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| c | 8 | = | 5 | 03 | Yes |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 100 | 0 [ 0 [ 0 |
Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile) NPDES Number Volume (MGD)
| None [ |
Water Quality Parameters Site Photograph
Temperature (°C) 14.0 ¢
Dissolved Oxygen (mg/L) 9.0
Specific Conductance (uS/cm) 90
pH (s.u.) 6.3
Water Clarity Very slightly turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5
Instream Habitat (20) 16
Bottom Substrate (15) 10
Pool Variety (10) 10

Riffle Habitat (16)

Left Bank Stability (7) 3

Right Bank Stability (7) S

Light Penetration (10) 9
5
5

Left Riparian Score (5)
Right Riparian Score (5)

Total Habitat Score (100) 73 Substrate |Cobble, gravel, sand
Sample Date Sample ID Species Total NCIBI Bioclassification
05/08/06 2006-32 18 52 Good
04/16/01 2001-15 15 52 Good
04/18/96 96-24 14 54 Excellent
Most Abundant Species Bluehead Chub Exotic Species Green Sunfish and Redear Sunfish

Losses -- Largemouth Bass. Gains -- Eastern Mosquitofish (first time collected at the site), Margined

Species Change Since Last Cycle Madtom, Bluegill, and Redear Sunfish (first time collected at the site).

Data Analysis

Watershed -- drains a small rural area in southwestern Randolph County including the northern portion of the Birkhead Wilderness Area in the USFS
Uwharrie National Forest. Habitat -- a typical Carolina Slate Belt stream; short and shallow riffles; side snags; a few pools; poor quality (Chinese
privet), but wide riparian zones; water withdrawal structure within reach may affect stream during low flow periods. 2006 -- increase in the number of
species from 15 to 18; increase in the percentage of species with multiple age groups; data were summarized in BAU Memorandum 20061120. 1996
2006 -- specific conductance has averaged ~ 95 uS/cm; total species at site = 19; number of species has increased from 14 to 15 to 18 since 1996;
Bluehead Chub and Redbreast sunfish dominant species; NCIBI scores and ratings range from a high Good to a low Excellent.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
BARNES CR SR 1303 05/16/06 EXCELLENT
County Subbasin 8 digit HUC Index Number Latitude Longitude
MONTGOMERY 9 3040103 13-2-18-(0.5) 352619 795956
Level IV Ecoregion Stream Classification Drainage Area (mi2) Stream Width (m) Stream Depth (m)
Carolina Slate Belt WS-IV, ORW 23.3 12 0.5
Forested/Wetland Urban Agriculture Other (describe)

Visible Landuse (%)

[ 100

Upstream NPDES Dischargers (>1MGD or <1MGD and within 1 mile)

NPDES Number

Volume (MGD)

[None

Water Quality Parameters

Temperature (°C)
Dissolved Oxygen (mg/L)

Specific Conductance (uS/cm)

pH (s.u.)

Water Clarity

15.3

9.8

55

6.4

Slightly Turbid

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 16

Bottom Substrate (15) 11

Pool Variety (10) 8

Riffle Habitat (16) 16

Left Bank Stability (7) 7

Right Bank Stability (7) 7

Light Penetration (10) 10

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) ) substrate  [Bedrock with boulder and rubble |

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

05/15/06 9908 95 37 5 4.2 Excellent
09/28/01 8637 79 38 4.1 3 Excellent
08/09/01 8552 108 40 4.2 3.5 Excellent
08/07/86 7134 99 36 4.4 34 Excellent
08/01/85 3573 87 29 4.8 4 Excellent

Taxonomic Analysis

recorded at the site.

Total and EPT taxa abundunce remained fairly consisitent at this site in 2006 relative to previous years. An increase in overall biotic index and EPT
biotic index may indicate a shift toward slightly more tolerant taxa in since 2001 sampling. A decline on trichopeteran txa may reflect low flow
encountered during sampling and minimized stream-edge root mats. Midge taxa increased from 15 in 2001 to 32 in 2006, the greatest number yet

Data Analysis

decades of sampling.

Barnes Creek drains from the Uwharrie Nationl Forest, a mostly undisturbed , and relatively mountianous terrain. The rocky, slate-belt substrate of the
stream, mostly bedrock, provides quite good habitat for a variety of species; many of which are found more often in more western/northern North
Carolina mountain regions. This site has an ORW designation and has maintained Excellent water quality (as measured by benthic community for two




FISH COMMUNITY SAMPLE

Waterbody Location Date Bioclassification
Barnes Cr SR 1303 05/09/06 Excellent
County Subbasin 8 digit HUC Latitude Longitude Index Number Level IV Ecoregion
[ Montgomery | 9 | 03040103 [ 352617 | 795956 | 13-2-18-(0.5) | Carolina Slate Belt |

Drainage Area

Stream Classification (mi2) Elevation (ft) Stream Width (m) Average Depth (m) Reference Site
| C,ORW | 22.4 | — | 8 | 0.4 | Yes |
Forested/Wetland Urban Agriculture Other (describe)
Visible Landuse (%) | 100 | 0 [ 0 [ 0 |

Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile)

NPDES Number

Volume (MGD)

| None | = |

Water Quality Parameters Site Phoraph

Temperature (°C) 14.2 : : ;

Dissolved Oxygen (mg/L) 10.2

Specific Conductance (uS/cm) 51

pH (s.u.) 6.4

Water Clarity Clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 19

Bottom Substrate (15) 15

Pool Variety (10) 9

Riffle Habitat (16) 16

Left Bank Stability (7) 7

Right Bank Stability (7) 7

Light Penetration (10) 8

Left Riparian Score (5) 5

Right Riparian Score (5) 5

Total Habitat Score (100) 96 Substrate |Cobble, boulder

Sample Date Sample ID Species Total NCIBI Bioclassification

05/09/06 2006-35 17 58 Excellent
04/16/01 2001-16 16 54 Excellent
10/17/97 97-86 12 44 Good-Fair
04/22/96 96-25 10 48 Good

Most Abundant Species

Bluehead Chub and Redlip Shiner

Species Change Since Last Cycle

Data Analysis

Exotic Species

Smallmouth Bass

Losses -- Rosyside Dace and Creek Chub. Gains -- Flat Bullhead and Chain Pickerel.

Watershed -- drains rural northwestern Montgomery and southwestern Randolph counties; no municipalities in watershed. Habitat -- second greatest

habitat score of any fish site in 2006; good riffles and pools; angular bedrock and boulders; Podostemum; water slightly stained. Lowest specific

conductance of any fish community site in the Piedmont in 2006. 2006 -- lower than expected percentage of species with multiple age groups. 1996 -
2006 -- consistently high total habitat scores; specific conductance ~ 45 uS/cm; total species at site = 23, including 3 species of darters and 3 species
of suckers; dominant species are Bluehead Chub, Redbreast Sunfish, and Redlip Shiner; 1996 sample collected near bridge, 1997 data collected after

very high flows in 1996 followed by low flows in 1997; 1996 - 2006 data were summarized in BAU Memorandum 20061121.




Benthic Macroinvertebrate Sample

Waterbody Location Date Bioclassification
DUTCHMANS CR SR 1150 08/10/06 Excellent
County Subbasin 8 digit HUC Index Number Latitude Longitude
MONTGOMERY 9 03040103 13-2-24 352247 800149

Level IV Ecoregion

Stream Classification

Drainage Area (mi2)

Stream Width (m)

Stream Depth (m)

Carolina Slate Belt WS-V 3.5 3 0.1

Forested/Wetland Urban

Agriculture

Other (describe)

Visible Landuse (%) |

100

0

0

0

Upstream NPDES Dischargers (>1MGD or <1IMGD and within 1 mile)

NPDES Number

Volume (MGD)

[ none | = |

Water Quality Parameters

Temperature (°C) 26.6

Dissolved Oxygen (mg/L) 5.9

Specific Conductance (uS/cm) 62

pH (s.u.) 6.5

Water Clarity clear

Habitat Assessment Scores (max)

Channel Modification (5) 5

Instream Habitat (20) 16

Bottom Substrate (15) 15

Pool Variety (10) 9

Riffle Habitat (16) 16

Left Bank Stability (7) 6

Right Bank Stability (7) 6

Light Penetration (10) 10

Left Riparian Score (5) 5

Right Riparian Score (5) 4

Total Habitat Score (100) 92 Substrate boulder, cobble with some gravel and bedrock

Sample Date Sample ID ST EPT Bl EPT BI Bioclassification

08/10/06 10050 30 - 3.6 Excellent
08/08/01 8550 26 - 3.0 Not Rated
08/07/96 7133 63 29 3.8 3.1 Excellent

Taxonomic Analysis

moestus.

The 2006 sample garnered more EPT than any other sampling year. Abundant intolerant taxa dominated the fauna by two to one (to tolerant taxa) and
included the mayflies Leucrocuta and Paraleptophlebia, the stonefly Acroneuria abnormis, and the caddisfly Chimarra. Other notable intolerant taxa
include the mayfly Diphetor hageni and Epeorus rubidus as well as the caddisflies Anisocentropus pyraloides, Rhyacophila, and Paranyctiophylax

Data Analysis

A small streams reference site, Dutchmans Creek's watershed lies entirely in an undeveloped portion of the Uwharrie Mountains. This stream contains
an intolerant faunal assemblage that is typical of streams with excellent water quality. Though not rated in 2001 because of low flows, the 2006
sampling occured during flow typical of a small stream and thus was assigned an Excellent rating. Of note was an extremely high wrack line and a
reworked upstream segment from extreme highflows that in all probability occured during a spate of hurricanes in 2004.




LAKE TiLLERY/ PEe Dee RIVER

Subbasin HUC: 03040104

WaTerR QuALITY OVERVIEW

Of the monitored streams in the Lake Tillery / Pee Dee River subbasin 74 percent are
supporting aquatic life and 22 percent do not meet the standards required to support
aquatic life. Water quality is generally good compared to other subbasins within the
greater Yadkin- Pee Dee River Basin. Issues to be noted include the inability of low
flow streams to assimilate waste, impoundments resulting in low dissolved oxygen
levels, runoff from agriculture operations and areas of excellent water quality

that have the potential to be reclassified as High Quality Water (HQW) to facilitate
protecting the water quality in the future.

GENERAL DESCRIPTION

The boundaries of this subbasin are oddly defined. The northeast portion of the
subbasin includes the Little River watershed. The western portion includes the
Mountain and Brown Creek watersheds. The central portion includes the Pee Dee
River from the confluence of the Yadkin and Uwharrie Rivers to the dam at Blewett
Falls Reservoir. The Rocky and Uwharrie Rivers are large tributaries, and constitute
major 8-digit hydrologic units (HUC) in their own right and are discussed in separate
documents.

The Mountain Creek watershed flows south of Morrow Mountain and enters the Pee
Dee River from the west. This area includes portions of Albemarle and Norwood. A
large portion of the Little River is located within the Uwharrie National Forest. The
land is mostly forested, but with some areas utilized for agriculture and silviculture.
Streams throughout this area have low base flows and tend to stop flowing in summer
months.

Troy is the largest urban areas in the northeastern part of this subbasin. Polkton,
Ansonville, Mt. Gilead, and portions of Wadesboro are larger communities in the
southwestern and central portions of the subbasin.

The Pee Dee River has several minor dischargers. Many of these are located within
watersheds where biological samples were collected for this report. These include
Greater Badin WWTP (NC 0074756), discharging up to 0.55 MGD to Little Mountain
Creek; Mount Gilead Town WWTP (NC 0021105), 0.85 MGD to Clarks Creek; and

WATERSHED AT A GLANCE

COUNTIES

Randolph, Montgomery,
Stanly, Anson, Richmond

MUNICIPALITIES

Arlington, Bethania, Blowing
Badin, Albemarle, Norwood,
Mt. Gilead, Star, Troy, Biscoe,
Candor, Ansonville, Polkton,
Wadesboro

PermiTTED FACILITIES

NPDES WWTP:

Major 0

Minor 10
NPDES Nondischarge: 4
NPDES Stormwater:

General 40

Individual 2

Phase I 0
Animal Operations: 20
WATERBODY SUMMARY
Total Streams:........ 782.1 mi
....................... 2,177.3 ac
Total Monitored:....... 243 mi
Total Supporting:....179.9 mi
Total Impaired:........ 52.3 mi
Total Not Rated:....... 10.7 mi
Total No Data:........ 539.2 mi
....................... 2,177.3 ac

Montgomery County WTP (0080322), 0.47 MGD to UT Clarks Creek. Three facilities are located within the Little River
Watershed. These are Biscoe Town WWTP (NC 0021504) discharging up to 0.6 MGD to Hickory Branch; Carolina Trace
Utilities Inc. (NC 0038831), 0.325 MGD to the Upper Little River; and Troy Town WWTP (NC 0028916), 0.84 MGD to

Densons Creek.

One discharger, Ansonville Town WWTP (NC 008125), discharges up to 0.12 MGD directly to the Pee Dee River. Another
facility, Stony Gap Fish House (NC 0040801) has ceased discharging up to 0.004 MGD to UT Jacobs Creek prior to

January 2007.
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Ficure 4-1. Pee Dee River HUC 03040104
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How to Read this Document

This document was written to correspond with our new Online Geographic Document Distribution tool using Google
Earth™. If you are unable to use Google Earth™, this document provides maps and associated water quality information
and a discussion of water quality trends occurring in the subbasin. Google Earth™ is an independent software program
which can be downloaded to a personal, business, and most local and state government computers; the program allows
you to view satellite imagery of the earth’s surface along with location identifiers. DWQ’s Basinwide Planning Unit
created a “transparency” add on layer to Google Earth™ with basinwide water quality data, which allows a user to locate
their watershed, pinpoint a waterbody and use support ratings, find a location of a permit and provides links to PDF
subbasin reports. After installing Google Earth™, add http://web.ceo.ncsu.edu/basinplans/dwqg.kml to your internet
browser. Please contact Heather Patt for more information at heather.patt@ncmail.net or 919-807-6448.

Impaired streams are those streams not meeting their associated water quality standards in more than 10 percent of the
samples taken within the assessment period (January 1, 2002 through December 31, 2006) and impacted streams are
those not meeting water quality standards in 7 to 9 percent of the samples. The Use Support report provides information
on how and why water quality ratings are determined and DWQ’s “Redbook” describes in detail water quality standards
for each waterbody classification. For a general discussion of water quality parameters, potential issues, and rules
please see “Supplemental Guide to North Carolina’s Basinwide Planning: Support Document for Basinwide Water Quality
Plans”

Figure 4-1. shows monitoring station locations and impaired streams for the Lake Tillery/ Pee Dee River subbasin.
Appendix A. provides descriptions of all monitored waterbodies in the subbasin.

Appendix B. provides a summary of each ambient data monitoring station.

Appendix C. provides summaries of biological and fish assessment monitoring sites.

CURRENT STATUS AND SIGNIFICANT ISSUES

General Biological Health

A total of 18 biological monitoring sites were sampled within HUC 03040104 for basinwide assessment of water quality.
Of those sites, nine rated Excellent, five Good and two Good-Fair. Two sites were Fair. No sites rated Poor in either
2004 or 2006. The two Fair streams, Little Mountain Creek and Cedar Creek are both affected by naturally low flows
typically seen in the area. Flows in Little Mountain Creek appear unable to dilute effluent from the upstream Badin
WWTP. No anthropogenic influences could be detected that contributed to the naturally low flows at Cedar Creek to
cause it to be in a biologically degraded condition.

Of the six benthic sites sampled in 2006, three improved in bioclassification (Little River at NC 731, Mountain Creek at
SR 1150 and Clarks Creek at SR 1110); one site declined (West Fork Little River at SR 1311); and two sites remained the
same (Little River at SR 1340 and Little Mountain Creek at SR 1720). Mountain Creek (at SR 1720) and Cheek Creek (at
SR 1541), benthic sites that were sampled in 2001, were not sampled in 2006. Both streams lacked sufficient flows to
enable sampling. In 2001, Mountain Creek rated Good-Fair and Cheek Creek rated Fair.

There were 12 fish sites sampled in 2006 (or in 2004 as special studies). Compared with the 2001 basinwide sampling
effort: four improved in bioclassification (Little River at SR 1127, Bridges Creek at SR 1519, Mountain Creek at SR 1720
and Mountain Creek at SR 1150); three declined (Brown Creek at SR 1230, Cedar Creek at SR 1709 and Cheek Creek at
SR 1541); and four remained the same (West Fork Little River at SR 1311, Rocky Creek at SR 1549, Clarks Creek at SR
1110 and Cheek Creek at SR 1563). One site, Densons Creek at SR 1323 was only sampled once (in 2004). Fish sites that
were not sampled in 2006 (or 2004) that were sampled in 2001 included Dumas Creek (at SR 1310) and Hamer Creek (SR
1159). Hamer Creek is within an area of Triassic geology and was not flowing during spring 2006. This site has since
been discontinued as a basin sampling location. Time restrictions did not permit the sampling of Dumas Creek in 2006.

The Yadkin River basin was experiencing moderate to severe drought conditions in 2001, which had the potential to
reduce the impacts from nonpoint sources and magnify the impacts from point source discharges. This below average
flow regime in the basin should be considered when looking at changes in the 2006 monitoring cycle.

SPECIAL STUDIES

Mountain Creek, Little Mountain Creek and Jacobs Creek, Ecosystem Enhancement Program Study
Three sites were sampled for benthic macroinvertebrates in January 2004 as part of the Memorandum of Agreement
between the Division of Water Quality and the North Carolina Ecosystem Enhancement Program in the creation of a
Local Watershed Plan for the Mountain Creek planning area. Bioclassifications ranged from Poor to Good-Fair. The
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benthic communities at all three sites indicate the low flow conditions naturally present in the Slate Belt ecoregion.
See memorandum B-040831 for more information.

Lick Creek TMDL

Two benthic sites were sampled in 2003 because Lick Creek was considered impaired from its source to a point one
mile upstream of Davidson County SR 2501, not far above the confluence with the Yadkin River. Both sites received a
Good-Fair rating.

Small Streams Study
One benthic site, Wood Run at SR 1150, was sampled twice in 2005 as part of the Small Streams Study. It rated Not
Impaired on both occasions. No memorandum is available for this site.

Fish Community Ecosystem Enhancement Program Study

The instream and riparian habitats, physical and chemical characteristics, and fish communities of Mountain, Little
Mountain, and Jacobs Creeks in Stanly County were evaluated by DWQ in 2004. These streams are downstream from
the Towns of Badin and Albemarle and near Morrow Mountain State Park. Nonpoint nutrient runoff from pastures and
livestock which have access to the streams contributed to slightly elevated conductivities, abundant periphyton, and
an abundance of nutrient indicator species and tolerant fish.

Fish Community Urbanization Study

Clarks Creek at SR 1110 and Densons Creek at SR 1323 in Montgomery County were sampled by DWQ in 2004 as part of
a North Carolina State University fish community urbanization study (unpublished data). The fish communities were
rated Excellent and Good-Fair, respectively.

Habitat Degradation

Many streams in this hydrologic unit are impaired or impacted by habitat degradation. In most cases habitat is
degraded by the cumulative effect of several stressors acting in concert. These stressors often originate in the upland
portions of the watershed and may include impervious surfaces, sedimentation and erosion from construction, general
agriculture, and other land disturbing activities. Naturally erodible soils in the area make streams highly vulnerable to
these stressors.

TABLE 4-1. STREAM IMPAIRED AND IMPACTED BY HABITAT DEGRADATION IN HUC 03040104

ASSESSMENT UNIT NAME SOURCE SuBBASIN | CLAsSs. | IMPAIRED IMPACTED MILES
13-20a Brown Creek General Agriculture/Pasture 03-07-10 C X 16.5
Natural Conditions X
13-20b Brown Creek General Agriculture/Pasture 03-07-10 C X 28.5
Impervious Surface
13-21 Cedar Creek Natural Conditions 03-07-10 C X 10.7
Stormwater Runoff
13-25-20-(9) Densons Creek | Impoundment 03-07-15 C X 2.8
Natural Conditions
Total 58.5

Many tools are available to address habitat degradation including; urban FiGurRe 4-2
stormwater BMPs, agricultural BMPs, ordinance/rule changes at the
local, state, and federal levels, volunteer activism, and education
programs. In this watershed, agricultural BMP’s are needed
most. Figure 4-2 illustrates a general process for developing

watershed restoration plans. This process can and should be
applied to streams suffering from habitat degradation. Efforts
on all streams listed in Table 4-1 are necessary. Interested

parties should contact the Basinwide Planning Program to discuss
opportunities to begin the planning and restoration process in their chosen watershed.

Implementation
Program

Improve
Plan


http://www.nceep.net/services/lwps/Mountain_Creek/Mountain_Creek_Preliminary_Findings_Rec.pdf
http://h2o.enr.state.nc.us/su/Manuals_Factsheets.htm
http://h2o.enr.state.nc.us/su/Manuals_Factsheets.htm
http://www.enr.state.nc.us/dswc/
http://www.epa.gov/owow/nps/watershed_handbook/
http://www.epa.gov/owow/nps/watershed_handbook/
http://h2o.enr.state.nc.us/basinwide/

Ambient Water Quality

Turbidity

There were several ambient sites with turbidity

violations in this subbasin (Figure 4-3). Turbidity FIGURE 4-3. TURBIDITY VIOLATIONS

is a measure of cloudiness in water and is often Percentage of Samples

accompanied with excessive sediment deposits in the Silstingd bl uehid = 8
. . . Standard

streambed. Excessive sediments deposited on stream

and lake bottoms can choke spawning beds (reducing e 0% -5%

fish survival and growth rates), harm fish food sources,

s . . O B% -10%

fill in pools (reducing cover from prey and high

temperature refuges), and reduce habitat complexity @ 11%-15%

in stream channels. Excessive suspended sediments can @ 16%-20%

make it more difficult for fish to find prey and at high

levels can cause direct physical harm, such as clogged . 22% - 25%

gills. Sediments can cause taste and odor problems,

block water supply intakes, foul water treatment
systems, and fill reservoirs. (USEPA, 1999 and Waters,
1995). Sand and silt were noted in the stream substrate at many of the biological sample sites.

Soil erosion is the most common source of turbidity and sedimentation and while some erosion is a natural
phenomenon, human land use practices accelerate the process to unhealthy levels. Construction sites, mining
operations, agricultural operations, logging operations, excessive stormwater flow off impervious surfaces are all
potential sources. It appears violations are highest in the agricultural areas in the Brown Creek watershed. Violations
are lowest where land use is predominantly forest. This trend demonstrates the importance of protecting and
conserving stream buffers and natural areas.

TaABLE 4-2. STREAMS IMPAIRED BY TURBIDITY VIOLATION IN HYDROLOGIC UNIT 03040104

AssessSMENT UNIT NAME SOURCE SUBBASIN CLass. IMPAIRED MILES

13-(15.5)b Pee Dee River Stormwater Runoff 03-07-10 WS-V;B X 10.4

General Agriculture/Pasture

Natural Conditions

Fecal Coliform Bacteria
Fecal coliform bacteria concentrations did exceed

400 colonies/100ml. in this subbasin (Figure 4-4). FiGURE 4-4. FEcAL VIOLATIONS
The presence of fecal coliform bacteria in aquatic Percentage of Samples

environments indicates that the water has been Fxceeding

contaminated with the fecal material of humans Fecal Co liform

or other warm-blooded animals. At the time this it

occurred, the source water might have been ¢ 0%-5%

contaminated by pathogens or disease producing o 5% - 10%

bacteria or viruses that can also exist in fecal material.

Some waterborne pathogenic diseases include typhoid S 1% - 20%

fever, viral and bacterial gastroenteritis and hepatitis . 20% - 30%
A. The presence of fecal contamination is an indicator . WL
that a potential health risk exists for individuals )

exposed to this water. Fecal coliform bacteria may
occur in ambient water as a result of the overflow of
domestic sewage or nonpoint sources of human and animal waste.

An analysis of all ambient water quality stations in the Lake Tillery - Pee Dee River subbasin shows a downward trend
in fecal coliform bacteria concentrations from 2002-2006. Rainfall, which influences bacteria concentrations, did
not appear to be driving this trend. Therefore, the decrease is likely due to implementation of agricultural BMPs and
sewer infrastructure improvements. However, concentrations remain elevated and further work remains to be done.
Additional funds will be necessary to continue implementing these improvements.
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TABLE 4-3. STREAMS IMPACTED AND IMPAIRED BY FECAL COLIFORM BACTERIA CONCENTRATIONS

AsSESSMENT UNIT NAME SOURCE SUBBASIN CLAss. IMPACTED | MILES
13-(15.5)b Pee Dee River Stormwater Runoff 03-07-10 WS-V; B X 10.4
General Agriculture/Pasture
Natural Conditions

13-20b Brown Creek General Agriculture/Pasture 03-07-10 C X 28.5
Total 38.9

Other Stressors

Low dissolved oxygen is a problem throughout this subbasin. In many cases, naturally low flow in the summer
depresses oxygen levels. In the case of Little Mountain Creek, the low flows are not able to dilute the Badin WWTP
discharge, further degrading the stream. A CWMTF grant, used to rehabilitate the sewer system feeding the Badin
WWTP, may also help improve conditions by reducing raw sewage overflows. New discharges with significant biological
oxygen demands should not be permitted in low flow streams. These and existing discharges should be directed to the
Pee Dee main stem or streams with consistent flows, suitable for waste assimilation. Water reuse options, such as the
one implemented by Troy should be explored.

The Lake Tillery dam causes the low dissolved oxygen impact on the Pee Dee River. Water with low dissolved oxygen
is drawn from the bottom of Lake Tillery to produce electricity and the discharged into the river. This dam was part
of a major FERC Relicensing effort for all the dams owned by Progress Energy and the Aluminum Company of America
(ALCOA). Physical upgrades and operational changes negotiated as part of this effort are expected to improve
dissolved oxygen conditions in the river.

TABLE 4-4. OTHER STRESSORS IMPACTING STREAMS IN HYDROLOGIC UNIT 03040104

ASSESSMENT LENGTH
NAME STRESSOR SOURCE SuBBASIN | CLASS. IMPAIRED | IMPACTED
UnNiT MILES
13-(15.5)a | Pee Dee River (L)°W Dissolved Impoundment 03-07-10 | Ws-V; B X 4.9
Xygen
13-(15.5)b | Pee Dee River g‘)’(‘;’g’g:”l"ed Natural Conditions | 03-07-10 | WS-V; B X 10.4

Stormwater Runoff

Low Dissolved

13-20b Brown Creek Natural Conditions | 03-07-10 C X 28.5
Oxygen
Little Low Dissolved
13-5-1-(2) | Mountain 0 Natural Conditions | 03-07-08 c X 5.7
Xygen
Creek
WWTP NPDES
Impoundment
Nutrient Impacts | WWTP NPDES
13-9-(2) Jacobs Creek Nutrient Impacts | Stormwater Runoff | 03-07-08 | WS-IV; CA X 0.5
Low Dissolved

Stormwater Runoff
Oxygen

Total 50.1

See Yadkin Ambient Monitoring System Report and Yadkin Basinwide Assessments for more information regarding
specific monitoring sites.

Population and Land Use

This is a rural area with a few small towns. A large part of the northeast portion of HUC is located within the Uwharrie
National Forest. The land is mostly forested, but with some areas utilized for agriculture and silviculture. The town of
Troy is the largest urban area. Land use in the southwestern part of the watershed is primarily a combination of forest
and agriculture with smaller towns like Polkton and Ansonville. The town of Wadesboro is partially contained within
this area.


http://h2o.enr.state.nc.us/esb/Basinwide/Yadkin07AMSRFinalJune26.pdf
http://h2o.enr.state.nc.us/esb/Basinwide/YADBasinwide2007.pdf

DWQ biological and ambient data suggest the urban areas are having a minimal impact on water quality. Most impacts
are coming from agricultural impacts in the southwestern part of the watershed, around Brown and Cedar Creeks.
Agricultural BMPs are needed in these watersheds. The remainder of the watershed offers many opportunities for
protecting and conserving stream buffers and natural areas that will prevent stream degradation in the long term.
Many of the streams in this area are rated Excellent. Residents and local governments should consider requesting a
stream reclassification to High Quality Waters to help preserve excellent water quality.

Ficure 4-5. 2000 PopruLATION DENSITY FicURe 4-6.LAND COVER
Impacted M Water
; M Developed
— d p
mpaire M Forest
£#11 Dot = 100 O Agriculture

OWetland

LocAL INITIATIVES

Section 319-Grant Program

The Section 319 Grant Program was established to provide funding for efforts to reduce nonpoint source (NPS)
pollution, including that which occurs though stormwater runoff. The U.S. Environmental Protection Agency provides
funds to state and tribal agencies, which are then allocated via a competitive grant process to organizations to address
current or potential NPS concerns. Each fiscal year North Carolina is awarded nearly 5 million dollars to address
nonpoint source pollution through its 319 Grant Program. Thirty percent of the funding supports ongoing state nonpoint
source programs. The remaining seventy percent is made available through a competitive grants process.

319 projects have not been awarded in this watershed. Any of the impaired streams listed above are candidates for
319 funding. Interested parties should contact the Basinwide Planning Program to discuss potential projects.

FiGcure 4-7. CWMTF PRroJecTs

Clean Water Management Trust Fund

Created in 1996, the Clean Water Management Trust Fund
(CWMTF) makes grants to local governments, state agencies and
conservation non-profits to help finance projects that specifically
address water pollution problems. The fund has made significant
investment in this hydrologic unit. Figure 4-7 shows the distribution
of projects to date in the watershed and Table 4-5, at the end of this
document, includes a list of projects and their cost. These projects
include land acquisitions, capital improvements to wastewater and
stormwater infrastructure, and creative water reuse systems.

Land Pratection
§  Other Projects
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TasLE 4-5. CWMTF Funbpep ProuecTts IN 03040104 (9/1/2001 - 8/31/2006)

I AppLICATION NAME PRrRoPOSED PROJECT DESCRIPTION CLEEUE
NUMBER FuUNDED
Troy, Town of - Acquisition/ Protect 58 acres through fee simple purchase and
2001B-049 Densons Creek & Little conservation easements along Densons Creek and Little $372,000
River (Phase IlI) River.
i Troy, Town of - Acq./ Protect through permanent conservation easements 37
20028-021 Denson's Cr. Phase IV riparian acres along Densons Creek and Little River. 3236,800
Greater Badin Water & Rehabilitate sewer collection system by replacing
Sewer District - Sewer 18,400 LF of sewer collection lines and 83 manholes,
2002B-501 System Rehabilitation/Little and installing 208 service connections. Reduce 31,677,000
Mt. Cr. overflow of raw sewage to Little Mountain Creek.
Acquire through fee simple purchase 5.9 acres and
Trov. Town of - Acd./ purchase a permanent conservation easement on
2003A-041 Der?/;ons Creek Phqz;se v 64 acres along the Little River and Smitherman $287,000
’ Creek. This tract adds to the south end of an existing
protected corridor of 640 acres along 6 miles of stream.
) Design and permit a wastewater system to seasonally
2003A-513 Troy, Town of - Wastewater/ divert 87% of Troy's average daily discharge from $55,000
Densons Creek Reuse . e
Denson's Creek to a nearby golf course for irrigation.
Evaluate possible wastewater treatment and disposal
Biscoe, Town of- Plan./ alternatives, including the feasibility of wastewater
2003A-801 Regional Wastewater regionalization, in the Hickory Branch and Cotton Creek $36,000
Feasability, Cedar Cr. drainages. Wastewater treatment for the towns of
Biscoe and Star will be a focus.
Design, permit and construct a sand filtration and UV
i disinfection system as an additional treatment step to
2004B-506 El'le':rbe, '!'own of - WW/ UV the Town's existing lagoon treatment process. Project $365,000
Disinfection, Toms Creek . . . e
will reduce fecal coliform and chlorine contamination
of Toms Creek.
Reduce fecal coliform and chlorine delivery to Cedar
Biscoe, Town of - WW/ Creek by repairing the Town's WWTP. Includes closing
2005A-502 Treatment Plant Upgrade, an unused lagoon, replacing a pump station, and $480,000
Cedar Creek installing dechlorination equipment at the WWTP and
telemetry equipment at 9 pump stations.
Protect through fee simple purchase 373 ac along
NC Wildlife Resources Mountain Creek. CWMTF funds to purchase 157 riparian
2006A-034 Commission - Acq./ ac. Tract aids protection of rare aq spp & will be part $277,000
Mountain Creek Tracts of NC Game Lands Program and is adjacent to existing
WRC public boat ramp on Blewett Falls Lake.
Conduct a feasibility study to investigate the cost-
Mount Gilead, Town of- effectiveness and advantages of a low pressure
2006A-521 WW/ &l Rehabilitation, Pee system to minimize future upgrade and operation and $55,000
Dee River maintenance costs. The sewer system runs along Clarks
Creek, a 303(d)-listed stream.
Purchase 151 acres in fee for land application of
Troy, Town of- WW/Acq/ wastewater. Reestablish buffers where needed and
2006A-533 Land Application Site and a greenway trail. Compliments Town's extensive $1,455,000
Greenway, Dumas Creek efforts to improve water quality in the Denson's Creek
watershed.
Fund GIS mapping of the Town's stormwater and sewer
Mount Gilead, Town of- systems by locating lines, manholes and catch basins.
2006A-813 Plan/WW/Storm/ GIS The Town will use this information to develop programs $29,000
Mapping, Harner Creek to eliminate sources of pollution to both surface and
groundwaters.
This list does not include: regional or statewide projects that were in multiple river basins or projects that were funded and
subsequently withdrawn.




North Carolina Agriculture Cost Share Program

Nonpoint source pollution is a significant source of stream degradation in the Pee Dee River watershed. The approach
taken in North Carolina for addressing agriculture’s contribution to the nonpoint source water pollution problem is to
primarily encourage voluntary participation by the agricultural community. This approach is supported by financial
incentives, technical and educational assistance, research, and regulatory programs.

Financial incentives are provided through North Carolina’s Agriculture Cost Share Program. The Division of Soil and
Water Conservation in the Department of Environment and Natural Resources administers this program. It has been
applauded by the U.S. Environmental Protection Agency and has received wide support from the general public as well
as the state’s agricultural community. Table 4-6 shows the number of projects implemented and in this watershed and
the dollar amount invested. Table 4-7 shows the water quality benefits realized from that investment.

TaBLE 4-6. ACSP ProJect ExPENDITURES IN THE YADKIN HYDROLOGIC UNIT

Erli)sion Redugtioq / thrient %Z?ii\?;?té: duutcri?c:]r: Stream Prqtection from Proper Animal Waste
oss Reduction in Fields from Fields Animals Management
12-digit HU Implz?;zlnte d Cost Impl-le-?r‘;ilnte d Cost Total Implemented Cost ImplZ?rtwae;te d Cost
030401040100 38.82 ac. $4,407 2 units 710 LF $5,163 1 unit $22,194
030401040200 109.1 ac. $19,105 6 units $89,381
030401040300 0.2 ac. $3,469 5 units $82,837
030401040400 0.1 ac. $292 1 unit $306 1 unit $4,985 6 units $89,166
030401040500 1 unit $6,607
030401040600 4 units $23,478
030401040700 0.8 ac. $766 1 unit $1,901
030401040800 86.8 ac. $8,587 9 units 1 ton $137,552
Total $36,626 $306 $10,148 $453,116
TaBLE 4-7. NC ASCP WAaTeER QuALITY BENEFITS
WATER QUALITY BENEFITS
SoiL SAvED NITROGEN PHosPHORUS WasTeE-N WasTe-P
(Tons) SAVED (LBS) SAVED (LBS) | MANAGED (LBs) | MANAGED (LBS)
030401040100 274 742 22 36,720 56,160
030401040200 639 26,428 37,318 77,073 120,735
030401040300 23,328 35,910 113,253 178,249
030401040400 26 33,722 40,028 96,856 144,030
030401040500 10,920 17,976
030401040600 145,189 158,554
030401040700 8 8 1
030401040800 488 2,409 325 133,986 170,948
Total 1,435 86,637 113,604 613,997 846,652
References

U.S. Environmental Protection Agency (USEPA) 1999. Protocol for Developing Sediment
TMDLs. First Edition. EPA 841-B-99-044. U.S. EPA, Office of Water, Washington D.C.
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Appendix A

Use Support Ratings for All Monitored

Waterbodies In

LLake Tillery / Pee Dee River Subbasin

HUC- 03040104

Integrated Reporting Categories for individual Assessment Unit/Use Support

CatIeRgory Category/Parameter Agsessments. A §i_ng|e AU can have multiple assessments

depending on data available and classified uses.

1 Supporting the assessed use no criteria exceeded (NCE) for a parameter of interest
(PQI) in a Use Support Category (USC).

1t Supporting the assessed use no criteria exceeded (NCE) for a parameter of interest
(PQI) in a Use Support Category and there is an approved TMDL for the POL.

2 Supporting or not Impaired for all monitored uses

3a Instream/monitoring data are inconclusive (DI)

3c No Data available for assessment

3t No Data available for assessment —AU is in a watershed with an approved TMDL

42 Impaired for the assessed USC/POI; There is a standards violation (SV) and an
approved TMDL for the POI.

4b Impaired for the assessed USC/POI; Other program expected to address POI

4c Impaired for the assessed USC/POI loss of use (LOU) and POI is a non pollutant

Acr Impaired for LOU Recreation use and there is no data for TMDL (swimming
advisories posted)

Act Impaired for the assessed USC/POI and the AU is in a watershed that is part of
TMDL study area for the POI.

4s Impaired Biological integrity with an identified Aquatic Life Standards Violation
listed in Category 5

5 Impaired for the assessed USC/POI in need of TMDL for POI

5s Impaired Biological integrity and stressor study does not indicate aquatic life

standard violations.




Yadkin-Peedee River Basin

Assessment Unit Number

Lake Tillery-Pee Dee River 8-Digit Subbasin 03040104

Name . Use Use
Description Potential Stressors Support Support Regson for f];arameter of Collection  Listing R
Classification DWO Subbasin____Miles/Acres Potential Sources Category Rating Rating terest Year Year Category
13-25-24 Bridgers Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From source to Little River FishCom
C;HQW 03-07-15 9.2 FW Miles
13-20a Brown Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
. . G 1 Agriculture/Past i
From N.C.-S.C. State Line to mouth of Lick Creek enera grlc'u' urertasture FishCom
Natural Conditions
C 03-07-10 16.5 FW Miles
13-20b Brown Creek Habitat Degradation Aquatic Life = Impaired  Standard Violation Low Dissolved Oxygen 2006 1998 5
. . General Agriculture/Pasture
From mouth of Lick Creek to Pee Dee River . grieutu ! Aquatic Life  Impaired  Biological Criteria Ecological/biological Integrity 1996 1998 4s
c 03-07-10 585 FW Miles Impervious Surface Exceeded Benthos
’ Low Dissolved Oxygen . . . . .
- Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
Natural Conditions
13-21 Cedar Creek Habitat Degradation Aquatic Life ~ Not Rated Data Inconclusive Ecological/biological Integrity ~ 2006 3a
From source to Pee Dee River Natural Conditions FishCom
Stormwater Runoff
C 03-07-10 10.7 FW Miles
13-25-36a Cheek Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
From source to NC 731 FishCom
C 03-07-15 9.3 FW Miles
13-25-36b Cheek Creek Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2006 1
From NC 731 to Little River FishCom
C 03-07-15 8.1 FW Miles
13-16 Clarks Creek Aquatic Life ~ Supporting No Criteria Exceeded Water Quality Standards 2006 1
From source to Pee Dee River Aquatic Life
c 03-07-10 12.6 FW Miles Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity ~ 2004 1
’ FishCom
Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2006 1
Benthos
Recreation Supporting No Criteria Exceeded Fecal Coliform (recreation) 2006 1
13-25-20-(9) Densons Creek Habitat Degradation Aquatic Life ~ Supporting No Criteria Exceeded Ecological/biological Integrity 2004 1
. . . I dment i
From dam at Troy Reservoir to Little River mpoutt men' ) FishCom
c 03-07-15 58 F