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October 2008.
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EXECUTIVE SUMMARY

The NC Division of Water QualittNCDWQ) evaluatedvater qualitywithin the Indian Creek
and Howarés Creek watersheda109mi® arealocated west of LincolntgriNorth Carolina
between April 2008 and March 200%pecific tasks included:

1) providing a reviewof existingwaterquality data;

2) conducting avatershed reconnaissarmfewater quality aB7 sites

3) assessinpenthic macroinvertebrate communitad3 sites

4) summarizing aquatic habitat conditionslatsites

5) physical/chemicalvaterquality monitoring a® sites; and

6) conductingawetlandfunctional assessmeat 28 sites

These tasks were conductedupport the development oLacal WatershedPlan (LWP) by the
NC Ecosystem Enhancement ProgidMCEEP. This report summarizes the results of the first
four tasks, and integrates thedagta with the results associated with tagiwater quality
monitoring to provide an interpretatioof likely stressorgontributing to the degradation of
water quality, habitat and hydrology functions throughout the planning Ressults fromhe
wetlandsfunctionalassessmerftask 6)arediscussed in a separate regdf€DWQ 2008e).

Existing water quality data collected from 1980 through 2007 were reviewed and summarized
Data included results from ambient monitoring, biologasdessmentéigh and benthos),
precipitation/stream flow records and discharge monitoring data from regulated facilities.
Significant amounts obésting data vereavailable only for the downstream reach of Indian
Creek and one | oc aOvealhheoseviewbbrigting dita did nGtrregealk .
majorwaterchemistryissues within this watershed. Problems were noted for portidosef

Indian Creek for biological integrity (based on benthic macroinvertebrates and fish data). The
lower portion of IndiarCreek was included on ti2906 North Carolina 303(d) list of impaired
streams. Droughwas presenin 2002 2007, and2008 andthe effects of the drought on water
quality were noted.

A watershed reconnaissarmfevater quality was conducted April and Jun€008 at37
locations in the watershed he goal was to identify locations for more intensive monitoring
based on a comparative analysis of parameter concentrations between lpsistehgstoric
water quality data were limited to only a fewesi During this reconnaissandeeld
measurements (dissolved oxygen, pH, temperature, specific conductancakeerencet all
locations,and water samples (turbidjtsesidue fecal coliform bacteria, nutrientanionsand
metalg were collected fsm 20 locations.Results of the reconnaissance and additisaahpling
in July, August and Septemb&008indicated no major water quality concerns, although
elevated nutrients and fecal coliform bacteria were noted.

Benthic macroinvertebrataegeresamplel at 11 sitesin June2008 by theNCDWQ Watershed
Assessment Tea(VAT) and atsevensites in October 2008 by tiMCDWQ Biological
Assessment Un{BAU). Five sites were sampled by both groups; a tot#idieensites were

! The Middle South Fork (5 nf), which is part of the NCEEP LWP area, was nottided in monitoring and
assessment activities because itbdés drainage area (i
the limited time and budget of this study.

. e.



sampled at least onc&@he June 2008amplingwas conducted, in part, to determine the severity
of the drought experienced in 208i@d 2008&and whether additional sampling by BAtbuld

provide information useful for the development of a LWRRsults indicated that drought effgec
were present, particularly in small watershietihere were no taxapecific indicators of

stressors among any of the taxonomic d#a abundance of tolerant filter feeders at the Mill
Creek site (Poor bioclassification) wasemband attributed to ganic inputs from the dairy

operation there. The main problems throughout the LWP watersheds were too much sediment,
too little habitat and low stream flow.

Habitat assessments were condudigédN\CDWQ at a total ofL9 sites, some of which were
completed as part of the benthic macroinvertebrate sam@Ng.RIX, the consultant for
NCEEPR conductednd additional 51 habitat assessmehtabitat assessments condudbed
NCDWQin association with benthic sampling indiedtthat conditions varied widely amongst
thesites,ranging from 32 to 93 (out of 10nd were noalwaysa good predictor of benthic
bioclassification For example, there were locations with degraded habitatadaigher
bioclassificationghan locgéions with apparently more favorable hahitatdvice versa The
combinedNCDWQ andENTRIX habitat assessment data showed differences among the
subwatersheds withinthe Indignr . and Howar d &resdor eachvotithie dabitath e d s .
metricsweremumer i cal ly greater in the Indian Creek
watershedbutthe only two metrics that had significant statistical differences between these
watersheds were bottom substrate and riparian vegetation zone width.

Water chemistrgamplingwas initiated for a subset ninesites in October 2008nd continued
through March 2009This sampling effort includedhonthly baseflonsampling forresidue,
nutrients,copperand fecal coliform bacteriat four locations and the same paramsesampled
guarterly at five additional location§Stormflow samplesvere collected in December 2008 at

two sites The mainwater quality concerns reveale@reelevatecconductancenutrients and

fecal coliform bacteria counts at several locatiohe Cherryville Wastewater Treatment Plant
(WWTP) discharge had notable impacts on some chemistry parameters in lower Indian Creek,
while nonpoint sources associated with agricultural and urban runoff had impacts in other
portions of | ndieakandGeietgblitariesHowar ddés Cr

Overall, waer quality across the LWP aréaith noted exceptions} in relatively good
condition, compared with other streams in the negigffects of the drought in 20@hd 2008
may havehada major confounding factor mssessing the effects arfiy otherstressorsIn
general, rural subwatersheds outside of urban influences had more favorable water quality.
Recommendations included the implementatiort@swater and agriculturéest

Management Practicesd stream igoration projectat strategic locationsas thesavould

likely improve water quality conditions in thosebwatershesd Subwatershesiwhere
preservation opportunitieouldbe investigateadlsoarenotedin the Recommendations



INTRODUCTION

This report summarizes the results of several water quality assessments conducted by the NC
Division of Water Quality {CDWQ) in thelndianCreekandH o w a Cikékwatershedin
North Carolina, within th€atawba RiveCataloging Unii# 03050102 baweenApril 2008 and
March2009 These assessmeriie conductetb support the development of a Local
Watershed Pla(LWP) being coordinated by the NC Ecosystem Enhancement Program
(NCEEP. The intenbf these assessmeii to identify potentialstressorgontributing to the
degradation ofvater quality, habitat and hydrology functions throughout the planningraseal
on the collected data and best professional judgmEmse and other data collected by
NCEERS s percansultanselectedor the projecprovide comprehensive watershed
information and maps that identify streams and subwatersheds that could benefit from
restoration, enhancement and preservateasures ordst management practices (BMPs).
Recommendatns for further data collection and assessment are also providptementing
appropriate management strategies preserve, protect and improve water quality, and
restoreother localecosystenfunctions

Several tasks completed during 20dBaddition to stakeholder inpdgrmed the basis for water
quality monitoring described and presented in this docuniémyincluded the following.

1. A summary of existing water quality data for thelianCreekandH o w a Cie&kIsWP
area reviewedwailable water quality data betwe&880through 200(NCDWQ
2008a) This task helped to identify water quality problems and datg géyese
additional monitoring should occur.

2. A water qualityreconnaissancgamplingwas conducted iApril and Jun€008
(NCDWQ 200®). Thispreliminary samplingonsisted of a oréme collection of field
measurements (dissolved oxygen, water temperaturgmatspecific conductanca) 37
sitesand water samples fro80 sites. Water samples were analyzed for nutrjents
metals turbidity and fecal coliform bacteria. Results were used to deveiuprea
focusedwater quality monitoring planBenthic macroinvertebrates were collected from
11 of thesesitesin June 2008and limitedwaterchemistry sampling was done inlyiu
August and Septemher

3. A plan to monite water qualityfrom October2008through Marci20® wasdeveloped
by WAT (NCDWQ, 200&). Goals of the monitoring plan are describethin
Monitoring Overview section belowThe types of monitoring conductedcluded
physical and chemical sampling and analyses, benthic macroinvertebrate and habitat
surveys. Additional details reladto each type omonitoring are provided in the
Methodssectbn of this report.



Overview of LWP Area

ThelIndianCreekandH o w a rCikéklsWP (Figure 1)encompassekl4 square miles within the
South Fork Catawba Riv&asinCataloging Uni{CU 03050102)includingthree #-digit
Hydrologic UnitsHU)o r Al o c a|. Mest of theL WWPaeediswithin Lincoln County,
with smaller areas in Catawba and Gaston Countié® Tiown of Cherryvillen GastonCounty
is the largest municipaitin the project areaLand cover is primarilyagricultural and forested
lands(Figure 2and Appendix A. Eight permitted animal facilities are present in the Indian
Creekand Howar doés QNCBW@G2008a)and twe gerenittesd wastewater
treatment facilities discharge into Indian Creek

Indian Creek and its major tributary, Little Indian Creek, oatgnin Catawba County about ene
half mile north of the Lincoln/Catawba county line. Indian Creek flows southward across
Lincoln County just into the northern edge of Gaston County north of Cherryville, and then
eastward about one mile and back into LindBbunty, where it continues eastward to its
confluence with the South Fork Catawba River south of Lincolnton. Four other named creeks,
including Little Creek, Mill Creek, and Leonard Fork in Lincoln County, and Lick Fork in
Gaston County and several-named tributaries (UTs) to these creeks flow into Indian Creek.
The entire Indian Creek watershed is 75 square miles.

Howar dodos Creek and its headwater UTs originat
Lincoln/Catawbacounty line and flow southeasi its confluence with the South Fork Catawba

River about one mile northwest of Lincolnton. Rockdam Cré&akyard Creek, anseveral

UTs flow into Howardods Creek. The Howardés C

The Middle South ForkMSF) Catawba Rier also is part of the LWP planning area, but is part

of the mainstem South Fork Catawba River and is only five square miles in extent. Water
guality in the South Fork Catawba River is influenced primarily from upstezaas outside of

the LWP area.The MSF watershed and areas upstream are not addressed by this data summary.

A number of different Use Classifications apply to waters within the LWP diteaheadwaters

of Indian Creek, along with the entirety of Little Indian Creek, Little Creek and@sdek are

classified WSII; HQW. Additionally, 0.5 miles of both Indian Creek and Mill Creek,

immediately upstream from the Cherryville water supply intake, are classified; WQW, CA

(critical area).Immediately downstream from the water supplakea, to a point 0.3 mi.

upstream of SR 1169, Indian Creek is classified C; Lick Fork is alsth€ final downstream

reach of Indian Creek to its mouth at South Fork Catawba River is classifidd WS Howar do:c
Creek is classified for aquatic life protiect/propagation and secondary recreation (Enr

more information on NCDWQ stream classifications, go to

http://h20.enr.state.nc.us/csu/swc.fjtml

TheNC 303(d) list (NCDWQO006a)classifies Indian @&ek as impaired from a point 0.3 mile
upstream of Lincoln County SR 1169 to the South Fork Catawba River. The creek is impaired
based upon the biological monitoring (both fish and benthos) conducted ith@d@6specific
stressorsvereidentifiedas the cause for the impaired rating.
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Summary of Existing Water Quality Data

This section briefly describes the types of existing taawere reviewed at the beginning of
the LWP process. See thiResults and Discussi@ection of this report for a comparison of
historical results with those of the current study.

Chemical and physicalater qualitymonitoringdatacollected bythe NCDWQ Ambient
Monitoring System (AMS) prograiinom 1980through 20@ from onelocationin Indian Creek
were reviewed and summarized (NCDWADO0&). Results revealefibw wate quality
problems, however elevated pH and specific conductance were ptesgstream of
Cherryvilled $WWTP discharge ito Indian Creek These impacts were markedly reduced
starting in 2004when industrial facities in Cherryvillereduced or terminated operation

Comparisos were madef AMS data for Indian Creek at SR1252 with AMS datadtbrer
regionalstreamgTablel), including data fodissolved oxygen conceation, pH, nutrients
fecal coliform bacteriand metals.The locations of these streams are shown in Figure 3.

TheUnited Stées Geological SurveyJSG9col | ected | imited field dat
points upstream of the AMS monitoring site on Indian Creek, but dissolved oxygen

concentrations were the only data collected regularly. Dissolved oxygen fell within tee sam

range as the AMS data collected just downstream on Indian Creek at SR1252, and were above

water quality standards.

Benthic macroinvertebrate sampling was conducted bN@2WQ Biological Assessment Unit
(BAU) on | ndi eeekséln da Hkak svasanpled at SR1200 on four

occasions from 1992 to 2006, and Indian Creek was sampled at SR1252 on eight occasions from
1983 througt2006and upstream at SR1177 on four occasions from 2002 to 2006.

The BAU assessed the fish community on Indizeek on three dates (1997, 2002, and 2006) at

SR1252 and once (2006) onHoward Cr ek k8 @t SHRowardbds Creek rec
bioclassification of Good, based on the single fish community evaluation in 2006. Indian Creek,
however, has received ratingsk#ir on all three dates on which it was evaluated.

A segment of Indian Creek fromnpoint 0.3 mile upstream of Lincoln County SR 1169 to the
South Fork Catawba RivéFigure 1) was placed on the NC 303 (d) list resulting from a Fair
rating at one locatiom 2006 for benthos.

Daily stream flow data for Indian Creek near Laboratory (1951 through 2008) from the United
States Geologic Survey (USGS, gage number 02143500) real time website interface were
reviewed. Drought or low flow conditions were ideietif during 2000 through 2002 and in

2007and 2008 Decreased flow can impact benthic communities by reducing available habitat
such as root mats and undercut banks that may not be in contact with water and can also impact
stream water chemistry (e.tpwered dissolved oxygen levels, higher concentrations of
contaminants below dischargers).
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Summary of Reconnaissance Sampling

Reconnaissance sampling was conducted in ApdlJun€008 to gairgreater spatial coverage
of water quality conditions than was available frexistingdata Field parameters were
measured at@locations (Figurel) and water samples collected for lab analysis at 10 of these.
There were20 locations identified for preliminary chemistry sampling in June and August, of
which 12 were identified for benthic sampling by WAT in Ju(iEhe total of 12 represents 11
sites within the LWP planning area, andialogical referencsite outside the phning areaone

of thesitesin the LWP area was not sampled due to lack of suitable habitat

Reasons why sites were selected for reconnaissance sampling include: 1) availability of existing
data for comparison purposes; 2) stream classification ajoit laad use to ensure all types

were assessed; 3) stakeholdersd knowledge of
conducted by WAT staff that identified potential problem areas; and 5) accessibility.

Water chemical analyses fraime reconnaissce samplingndicated that metals were not an

issue anywhere in the LWP watersheds. The primary water chemistry issues appeared to be
nutrients at some | oc atdreeksandin certaindribukaries.fSdmea n an
of these elevated vads were downstream of the Cherryville WWTP, while others appeared to

be due largely to the presence of livestock in or near the streams. Fecal coliform bacteria were

also elevated at several locations downstream of livestock operations.

Distinguishingpaterns among thsites represented some challenges since the range of results
observe fromall 20 sites for certain pameters was small atide maximum resutfor most
parametersverenotindicative of any water quality problems. However, results dlg reduce

the number of possible monitoring locations for follapr investigation to a more manageable
size.
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Tablel. Types of dta availablgrior to Spring 2008or the LWP areaexcerpted from NCDWQ 2008a)

Type of Data'

Field
Water Meter Stream
Station Location Latitude Longitude Quality Data Benthos Habitat Fish Flow

Il ndian and Howardés Creeks LWP Area
Indian Creek at SR 1252 near

Indian Cr.AMS (C5170000) 35.4227 81.259: X X X X X -
Laboratory

Indian Cr.Benthos Station Indian Creek at SR 1177 35.4281 81.303¢ - X X X - -
Howard's Cr. Benthos Station Howard's Cr. at SR 1200 35.498: 81.340¢ - X X X - -
Howard's Cr. Fish Monitoring .o rd's Cr. at SR 1185 354961  81.320( - X ; X X ;
Station

City of Cherryville Indian Cr. below confluence with . .

Water Intake Mill Cr. 85.421: 81.368: X ) ) ) ) )

USGS Gage & Water Quality Indian Cr. about 1/2 mi. above S

Monitoring StationUSGS 1252 near Laboratory 35.421( 81.265( X X - - - X

02143500)
Other RegionaStreams
Jacob ForlAMS (C4370000) 92¢0P Fork at SR 1924 near 35.590¢ 815671 X - - ; ; ;
Ramsey
TS CANS Dueaie LSRN0 s g x - - - .
Long Cr.AMS (C4040000) é‘?ggkcr' atSR2042nearPaw 5550 gogo9e X : : : : :

Long Cr. at SR 1456 near

Bessemer City 35.3052 81.232¢ X - - - - -

Long Cr.AMS (C5900000)
Twelve Mile Cr.AMS Twelve Mile Cr. at NC16 near

(C9819500) Waxhaw 34.952: 80.755¢ X - - - - -

AN i denotes tame absence of



Overview of Water Quality Monitoring

Approach to Monitoring Site Selection

Monitoring sitessummarized imable2 and depicted in Figuréwere chosen to mette goals
listed below as describaa the monitoring plamleveloped by WATNCDWQ 200&). Leepers
Creek waselectedasthereference site for this study because it was the reginolalgical
referencesiteused by BAUfor benthicmacroinvertebrate assessments for Southern Outer
Piedmontstreams

Monitoring Goals

The objectives of the continuing monitoring activitwesreto:

e Address the biological impairment of lower Indian Creek, with the goal of identifying
specific stressors that may be causing the impairment and determining their sources;

e Characterize and agpare water quality conditions among the Indiaerekand
Howar ddos Cr e e kbiologitaleafesehceteam; and a

¢ |dentify sources of pollution and determine their impacts on water quality;

Compare water quality in the urbanized subwatersheds vasie tim rural watersheds;

e Determine whether or not water quality standards/action levels are being violated in the
|l ndi an and Howardds Creek watersheds, part
City of Cherryville;

e Find potential locations for inpmentation of Best Management Practices (BMPs),
streamand wetland restoration/enhancement projects, and preservation opportunities

Table2 shows for 37 locatiors, thevarious types of data collection that were conducted during

the entire LWP monitoringlt includes benthic sampling, habitat assessments and water
chemistry sampling, including both baseflow and stormflow.
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Table2. Sitesevaluated during reconnaissance and monthly moniteongucted between April 2008 aktarch 2009.
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1 Indian Cr at SR1252 (Laboratory Road) 35.4228 -81.2593 W,B W,B R,M R’ M Q
4 Indian Cr at SR1177 (Pleasant Grove Ch Rd ) 35.4285 -81.3030 B W,B R,M R M
5 LeonardFork at SR1180 (George Brown Rd) 35.4339 -81.3296 W w R R’
6 Indian Cr at SR1169 (Crouse Road) 35.4248 -81.3281 w R R’
7 Indian Cr SR1002 (Bud Black Rd) 35.4130 -81.3445 . R : :
8 UT to Indian Cr at SR1636 (Robert Road) 35.4062 -81.3494 . w R, Q R’ Q
9 Lick Fork at SR1637 (Tot Dellinger Rd) 35.4145 -81.3706 W w R R’
10  Mill Cr at SR1168 (Johnstown Road) 35.4248 -81.3830 W w R R’
11 Indian Cr at SR1168 (Johnstown Road) 35.4271 -81.3716 W,B W,B R,M R’ M
12 Mill Cr at SR1158 (Fish Pond Road) 35.4271 -81.3987 w R R’
13  UT to Mill Cr SR1158 (Fish Pond Rd) 35.4224 -81.4011 R
14 Mill Cr at NC182 35.4364 -81.4118 . R :
15 Mill Cr at SR1150 (Bess Chapel Ch Rd) 35.4455 -81.4190 . w R R’
18 Little Cr at SR1150 (Bess Chapel Ch Rd) 35.4764 -81.4128 W W R R’
19 Indian Cr at NC27 35.4903 -81.4010 W W R R’ :
20 Indian Cr at SR1129 (Beam Lumber Rd) 35.5099 -81.4091 . W R, Q R’ Q
21  Little Indian Cr at SR1129 (Beam Lumber Rd) 35.5093 -81.4130 W,B W,B R,Q R’ Q
22 Indian CratSR1113 (Reeps Grove Church Rd) 35.5381 -81.4152 R
23 Indian CratSR1124 (Palm Tree Church Rd) 35.5628 -81.4368 . R
24  Rockdam Cr at NC27 35.4711 -81.3038 . w R : :
27 Tanyard Cr at SR111Rgepsville Road) 35.5135 -81.3372 W W R, Q R’ Q
28 UT to Tanyard CatSR1113 (Reepsville Rd) 35.5127 -81.3400 R
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Table2. Sitesevaluated during reconnaissance and monthly moniteongucted between April 2008 aktarch 2009.
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29 Howardé6és Cr at SR1200 ( A 354983 -81.3406 W,B W,B R,M R’ M Q
30 Howards Cat SR1198 (Bill Sain Rd) 35.5202 -81.3878 . . R :
31 Howarddéds Cr at SR1113 ( R 355406 -81.3996 W w R R’ :
none Leeper 6s Cr at SRI1Bobef ( A 354988 -81.1465 B W,B R,Q R’ Q
33  UT to Howards Cr SR1200 (Alf Hoover Rd) 35.4913 -81.3386 R R’
34  Mill Cr SR1166 (Ishmael Beam Rd) 35.4247 -81.3899 R
35 UTN to Mill Cr at NC274 35.4180 -81.4102 R
36 UTS to Mill Cr at NC274 35.4177 -81.4101 R
37 UTN to Mill Cr atSR1647 (Fisher Rd) 35.4182 -81.4254 R
38 Lick ForkatSR1642 (Requa Rd) 35.4073 -81.3820 R
39 Leonard Forlkat SR1190 (Guy Heavner Rd) 35.4669 -81.3545 R
40 Rockdam CatSR1186 (Howards Cr School Rd) 35.4720 -81.3257 R
41  Indian CrLandfill W UT (nea Tot Dellinger Rd) 35.4164 -81.3609 R
44  Lick Fork canfl. Indian Cr (neaTot Dellinger Rd) 35.4173 -81.3625 . . R
46 Indian Cr above WW discharge (ndat Dellinger Rd)  35.4173 -81.3625 R

TMap pointi refers to a numbered point on the maplssing map points ( 2, 3, 16, 17, 25, 26, 32, 42 43, and 45) represent Iocatlons that were V|S|ted but for
which no data were collected.

2 Abbreviations: W = WAT assessments; B= BAU assessments; R = reconnai$dano®onthly; Q = quarterly.

% Field measurements includessbolved oxygen, % oxygen saturation, pH, specific conductance, and water temperature.

* Nutrients (NH, NO, + NO,, TKN, total P), TSS, fecal coliform bacteria, turbidity, and Cu.

® Total P,(NHs, NO, + NO;, fecal coliform bacteria, and Cu.

® Nutrients(NHz, NO, + NO,, TKN, total P), TSS, fecal coliform bacteria, turbidity, and selected metals (Cu, Mn, Ni, Pb, and Zn)

" Reconnaissance (preliminary) chemistry included nutrients,(NB, + NO,, TKN, total P), TSS, fecal coliform bacteria, turbidity, and ten metals (Al, As, Cd,
Cu, Fe, Pb, Mn, Hg\li, and Zn), minerals (Ca, Mg, Na, and K), and anionsd@i SO%).
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Description of Monitoring Sites

A brief description of the monitoringtations and the reasoning behind each seleistion
provided in Table8. Thistableincludes all20 sitesat whichwater samples were collected for
laboratory analysiduring either the reconnaissance or regular LWP monitofiieg of the
reconnaissancates (5, 6, 9, 10, 12, 15, 18, 19, 31, and 33) were dropped after the initial
reconnaissance (i.e. preliminary) monitoring was completed. Atéancluded in this table are
17 additional sites (shown on Figudg at which onlyonesetof field measuremnts was taken.

Table3. Description of monitoring locationseasons for sampling, and sampling activities.

Map

Point Classification Description, reasons for sampling and sampling activities

Indian Creelat SR1252 (Laboratory Road). This location had the m
existing chemistry and biological data at the beginning of the LWP
process, and is the site of a USGS gageNDidWQ Ambient
Monitoring Station.Chemistry, benthic macroinvertebrates and habi
sampéd during LWPmonitoring

Indian Creelat SR1177 (Pleasant Grove Church Road). This locatit
had existing data for benthic macroinvertebrates and habitat; land t
primarily agriculture and forest. Chemistry and habitat sanghleitg
LWP monitoring and benthic invertebrates sampling attempted but
abandoned due to unsuitable habitat.

Leonard Forkat SR1180 (George Brown Road). Tributary to lower
Indian Creekjand use primarily agriculture and fore®o existing
data. Preliminary chemistry, habitat and benthic macroinvertebrate
sampling done as part of LWRonitoring

Indian Creelat SR1169 (Crouse RoadImmediately downstream of
Cherryville WWTP discharge; no existing data; land use primarily
agriculture and forestPreliminary chemistry, habitat and benthic
macroinvertebrate sampling done as part of LW&hitoring

UT to Indian Creelat SR163% (Robert Road). Tributary drains portic
of Cherryville and a dairy farm. No existing data. Chemistry, habit:
and benthic macroinvertebrates sampled during lti@Ritoring

Lick Forkat SR1637 (Tot Dellinger Road). Tributary to Indian Creel
that drains a portion of Cherryville. No existing data. Preliminary
chemistry and habitat done during LWH®nitoring

WS- IV
1 .
Impaired
WS-IV
4 .
Impaired.
5 C
WS-IV
6 .
Impaired
8 C
9 C
WSHI
10 HQW

Mill Creek at SR1168 (Johnstown Road). Tributary to Indian Creek
upstream from Cherryville Water Intake; drainaggudes large dairy
farm. No existing data. Preliminary chemistry, habitat and benthic
macroinvertebratesampled during LWnonitoring
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Table3. Description of monitoring locationseasons for sampling, and sampling activities.

Map
Point Classification Description, reasons for sampling and sampling activities
Indian Creelkat SR1168 (Johnstown Road). Location just upstream
11 WSHI from Cherryville Water Intake; sarttedging immediately upstream;
HQW land use primarily agriculture and forest. No existing data. Chemis
and habitat done during LWonitoring
Mill Creek at SR1158 (Fish Pond Road). Location upstream from d
WSHI ] ; . . -
12 HOW farm; land use primarilggriculture and forest. No existing data.
Preliminary chemistry and habitat done during LW@nitoring
Mill Creek at SR1150 (Bess Chapel Church Road). Most upstream
15 WSHI location on Mill Creekland use primarily agriculture and forest. No
HQW existing data. Preliminary chemistry and habitat done during LWP
monitoring
WS11 Little Creekat SR1150 (Bess Chapel Church Road). Tributary to In
18 HWQ Creek; land use primarily agriculture amatdst. No existing data.
Preliminary chemistry and habitat done during LW@nitoring
Indian CreelatNC27. Upstream of West Lincoln High School WWT
19 WSHI discharge plus nepoint inputs; land use primarily agriculture and
HQW forest. No existing data. Preliminary chemistry sampled during LW
monitoring
Indian Creelat SR1129 (Beam Lumber Roadlpstream of confluenc
20 WSHI with Little Indian Creek; land use primarily agriculture and forest. N
HQW existing data. Chemistry, habitat and benthic macroinvertebrate
sampling done during LWRonitoring
Little Indian Creekat SR 1129 (Beam Lmber Road). Tributary to
21 WSHI upper Indian Creek; land use primarily agriculture and forest. No
HQW existing data. Chemistry, habitat and benthic macroinvertebrate
sampling done during LWPRonitoring
Rockdam CreetNC27. Tr i but ar y t oCréek; laredmuse
24 C mostly low density residential and agriculture. No existing data.
Chemistry and habitat done during LW®nitoring
Tanyard Creelat SR1113 (Reepsville Road). Tributary to upper
27 C Howarddés Creek; | and {forest Np existimp
data. Chemistry and habitat done during Lv&hitoring
Howar d 06 aSRI20@ (AlkHoover Road). Existing data on
benthic macroinvertebrates, fish and habitat. Land use primarily
29 C agriculture and forest, with sand dredgimgmediately upstream.

Chemistry, habitat and benthic macroinvertebrates done during LW
monitoring
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Table3. Description of monitoring locationseasons for sampling, and sampling activities.

Map
Point Classification Description, reasons for sampling and sampling activities

Howar doaSR1Y1e (Rdeps Grove Church Road). Most
upstream |l ocation on Howar doés
and forest. Ne@xisting data. Preliminary chemisthabitatand
benthic macroinvertebrates sampteding LWPmonitoring

31 C

L e e p er GasSRIBB4€dAsbury Church Road)Biplogical
Reference Locatiofor the Southern Outer Piedmont ecoregidtot
within the LWP area oonthemaps]. Was chosen becauseiging
data on benthic macroinvertebrates indicating very good water qua
but no water chemistry datgere available Land use primarily
agriculture and forest, but early stages of residedéaélopment.
Chemistry, habitat and benthic macroinvertebrates sampled during
monitoring

none C

UT to Howardos Creek at SR1200
33 C apparently cleatributary; land use primarily agriculture and forest. |
existing data. Reconnaissance chemistry only during bWgRitoring

METHODS

Chemical and Physical Monitoring and Analysis

Field measurements includectertemperature (°C), dissolved oxygen (mg/L and % saturation),
specific conductance (uS/cm at 25°C), and pH (S.U.). All measurements weremgada a
representative point of the channel that was-weXed and flowing, generally at or near the
thalweg. Meter calibratios and measurements were performed in accordance with tB&\NIC
Standard Opating Procedure§SOP;NCDWQ, 20060).

Samjpes for chemical analysis included nutriefrgrite + nitrate nitrogen, ammonia nitrogen,

total Kjeldahl nitrogen ashtotal phosphorus) total suspendesidue, turbidity, metals

(aluminum, arsenic, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel,
potassium, sodium and zinsulfate and chloridesSamples were collected for fécaliform
bacteriaaswell. A detailed listof parameterseporting limits water quality standards and

action levelss providedin AppendixB. All samplesverecollected in accordanceith the

NCDWQ SOP(NCDWQ, 2006b)and were handled, preserved, and analyzed in accordance with
NCDWQ Laboratory Section requirements outlined in their Sample Submission Guidance and
Quality Assurance Maral (NCDWQ, 2005). Allsamples were collected as grab samples by
direct fill of samplebottles by immersion. Samples were taken duribgseflow conditions
(defined as >48 hours since the last measurable rain)@rehiring storm events.

Base flow chemistry sampling began in October 2008 and contaruathonthlybasis through
March 2009at four locationsand quarterly dfive locations(Table2). Onestorm event \&s
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Indian and Howards Creek LWP Water
Quality Monitoring Locations
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Figure4. Locations of water chemistry
Creek LWP Area.

Numbers on map correspotalthe map points in Table 2.
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sampled, in Decemb@008at Laboratory Road on Indian Creek and Alf Hoover Road on
Howar d 0 Resdts of &l kaboratory analyses for each location are provided in Appéndix

North Carolinahas a set of regulations that specify the minimum standards for the waters of the
state (NC Environmental Management Commission 2007). These water quality standards may
be narrative, but more commonly are numerical criteria (e.g., maximum allowadtleam
concentrations). For certain constituents (such as copper, iron, silver, and zinc), firm numerical
standards are not in place as actual toxicity to aquatic organisms can vary dependent on
additional factors, such as water hardness. In these casasntierical criteria are referred to as
action levels.

The NC water quality standards and action levels vary in accordance with the specified use of the
water body in questioAppendix B). Certain uses, such as primary recreation or water

supplies, require more stringent standards than others, such as aquatic life support. The uses of a
water body are designated by a stream classification assigried BgDWQ [see
http://h20.enr.state.nc.us/csu/swc.ljtmThe state has inventoried the waters of the state,
assigned a unique identifier (Aindex number o)
classification. Data shown and discussethis summary will be compared with NC water

guality standards and action levels for all parametera/fiicch standards aaction levelsexist.

Biological Monitoring

Sampling, identification, and interpretation of results for benthic macroinvertebrataunities
wereperformed byNCDWQ Biological Assessment Unit (BAU) biologists with support from
WAT staff members in accordance with BAtandard Operating Procedures Berthic
Macroinvertebrates (NCDWQ 2006c¢Sites were sampled by either Full @¢glualdor
Ephemeroptera (mayflies), Plecoptera (stoneflies) and Trichoptera (caddisfi#3) onethods
The methods are based on the number and type of benthic habitats sampled.

Forbiological communities, NDWQ has developed systems for rating stredased on the
community structure foundWaterquality ratings or bioclassifications are based bo#c
index (NCBI). TheNCBI for a sample is a summary measure of the tolerance values of
organisms found in the sample, relative to their abundance.

Sites for this project which are within te&®uthern OutePiedmont ecoregion were assigned
bioclassifications usinBiedmontcriteria. The more tolerantie macroinvertebrate community
is to pollutantsthe higheithe tolerance score will be. This score is combined witlEBiE taxa
richness (number of different species) scores to produce a final bioclassifidatiah.
bioclassificatios d streams includ@oor, Fair, Goodrair, Good, and Excellerthoughsmal
watershed$<3 sg. mi.)may berated Not Impaired or Not RatedThe EPT Biotic Index (EPT
Bl) is calculated fromthetolerance values uden the NCBI but is only determined for EPT
species. It is determined to assist with water quality interpresadiod is not used to determine
the final bioclassification ratingThe details of these biotic indices are descritudly in the

BAU SOP (NCDWQ 2006).

2C


http://h2o.enr.state.nc.us/csu/swc.html

Benthic macroinvertebrate communities and habitat assessments were condixtgiteatin
Octobe 2008 bythe NCDWQ Biological Assessment Unit (BAU)WAT biologists also
sampled 11 locations for benthic macroinvertebrates in 2008

Habitat Assessments

Habitat assessments wgrerformedusing the standard BAU forfor the Piedmont/Muntains
included in the bnthicmacroinvertebrate SOP (NCDWQO0&). Assessments were made
concurrently with benthos sampling by BAU stafhd by WAT staff at other locations and times
that did not coincide with BAU sampling’hese assessments usually are duitieinput from a
team of two to three field biologists after completing sampling. Additional habitat assessments
were done b¥ENTRIX, Inc., anNCEEPconsultant to the LWP, at locations across the LWP
area.

In addition to the habitat assessments cetepby NCDWQ at 18 sites within the LWP

watershed are&NTRIX (a consultant) completed assessments at an additional 51 sites

(ENTRIX 2009) These sites were chosen primarily as potential restoration sites, thus some of

the scores were extremely low. Although some scores were loNGB&V/Q andENTRIX

data were compared to determine if there were any statistical differences between the mean
There were none, thus thlCDWQ andENTRIX data were combined, resulting in a robust

dat aset representing 66 sites thr oHBNJRIKut t he
assessed habitat at three sites in the Middle South Fork watershed, dulatfaesere not used

in any summaries.

Quality Assurance/Quality Control

In addition to field meter calibration procedures and sample collection protocols described above
in the chemical and physical monitoring sectidnplicate samples were collectedat location

in base flow and storm cditions and analyzed for the same parameters listed alyaicate
samples are those that are collected along with stream samples at a monitoringdodaiidn
identicalsamples are collected at the same time @ace. Theyare handled and treated as

actual stream samples and analyzed for the same parameters as Dsipgate samples test
laboratory precision.

Quiality control and aurance practices followed BAU biologists are described Btandard
Operating Procedurdsr Berthic Macroinvertebrates (NCDW,.QO00&).

RESULTS AND DISCUSSION

Chemical and Physical Water Quality

This section discusse®tablechemical and physical data collected from each monitoring
location. These data will hesed tocompare water quality conditions between subwatersheds
and to identify sources of contaminanifbese datavill also be used asdicators of potential
stressors twvater quality functions and the benthic commungyesented in the section that
follows. AppendixC providesa graphical representation of all laboratory and field results.
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Base FlowMonitoring

Field Measurements

Field readings of water temperature, pH, dissolved oxygen and specific conductameatiiar
acceptable values (unless otherwise noted) and met NCDWQ water quality standards where
applicable. These data are providedAppendixC.

Specific conductance North Carolinavater quality standasddo not existor specific
conductance. However, it is useful as a general measure of stream water lgoatity.
streans tendto have relatively constant rarggef conducancethat, once established, can be
used as baseliséor comparison purposesubsequentignificant changes in condaeice
within a stream then can be used asdicator of anewdischarge or other source of
pollution or chemical stressorgthin that stream

Specific conductance data presented in Figsieow the median valuder each lgaion
sampled in 2008 and 20@%ludingwatershedeconnaissance and monthly/quarterly
sampling The most apparent spatial pattern is that most locations in the headwater and
upper reaches of these streams had lower specific conductanceditesadownstraa
locations. Lower Indian Creek, downstream of the Cherryville WWTP, had consistently
higher values than headwater areas, but even these values were not remarkaidigihigh
comparedvith those observenh five otherregionalPiedmont stream@nedian value 95
pS/cm NCDWQ 2008a) Vdues were highest in lower Indian Creek during Au@@i8
whenstream flowwas lowestprovidingminimal dilution of the wastewater discharge.

As mentioned above, review existing AMS data from lower India@reek from1980

through 2007 revealed few water quality problems, however specific conduatahpél
werehigherdownstreanfromtheCher r yvi | | eds WWTP dihanc har ge i
further upstream These impacts were markedly reduced starting id,208en industrial

facilities in Cherryville reduced or terminated operation. Data ffoslocation in2008 and

2009 were similar to the pe2004 AMS data.

Other streamwithin the LWP areanot impacted by any known wastewater discharges, that
also had specific conductandevels above the grand meg# uS/cm for theLWP area

were Rockdam Creek, Leonard Forkl t Indian Creek at SR163bkick Fork Creek and

one location on Mill CreekThese streams (except Mill Creek) are in the lowergfatte
watershed where residential and commercial development is becoming more (iRigunse

2). This type of development is generally accompanied by increases-pomdrsource
pollution.

Specific conductance at thélogicalreference location on LeepéeZseek(median = 69
puS/cm wasvery close to thgrandmean(64 uS/cm) of all theotherLWP locations These
data and those for the regional streams inditetespecific conductance observed within the
LWP area is well within the rang@mmonly found irother streams within the region
(median = 95uS/cm). Other field measurements taken at Leepers Creek similarly were in
the midrange of those in the LWP area (Appendix C).
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Baseflow Specific Conductance in the Indian
and Howards Creek Watersheds

Median Specific
Conductance (uS/cm)
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Figure5. Secific conductance during basefleanditions.

Median specific conductance for 5 regional cre@&guS/cm) andLeepers Creeko
puS/cm). Numbers on map correspotaithe map points in Table 2.
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Figure6. Baseflow pH, including median values andividual values lower than 6.0 SU.
Median pH for 5 regional creek®.0 SU and Leepers Creek.0 SU. Numbers on map
correspondo the map points in Table 2.
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