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 includes  includes   

Why Black Creek?Why Black Creek?WhyWhy BlackBlack Creek?Creek? 
 
�� ListedListed��  oonn NNorthorth CarolinaCarolina 303(d)303(d) ImpairedImpairedListedListed onon NorthNorth CarolinaCarolina 303(d)303(d) ImpairedImpaired 

Waters List for Impaired BiologicalWaters List for Impaired Biological IntegrityIntegrity
(based(based onon macroinvertebrates)macroinvertebrates)(based(based macroinvertebrates)macroinvertebrates) 
��  Watershed Monitoring as a 319 Project, withWatershed Monitoring as a 319 Project, with


cooperationcooperation fromfrom thethe TTownown ooff CCary,ary, WECO,WECO, 
cooperationcooperation Cary,Cary, WECO,WECO, 
and DFERand DFER 
��  ProjectProject includesincludes geodatabasegeodatabase development,development,
ProjectProject geodatabasegeodatabase development,development, 

as well as collecting a broad range of Wateras well as collecting a broad range of Water
Quality dataQuality data 
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ObjectivesObjectivesObjectivesObjectives 
 

�� GISGIS��  AAnalysisnalysis ssoo ffararGISGIS AnalysisAnalysis soso farfar…… 
–– Comparison of Town of Cary and NHDPlusComparison of Town of Cary and NHDPlus 

sstrtreaeam lm leennggththgg ss tt oo thth oseose obobttaainineded in Arin Ar ccHHydydrrooydyd 
using GPS data as a guide.using GPS data as a guide. 

–– Began Calculations for TR55 model.Began Calculations for TR55 model. 
 

��  Physical, Chemical, and BiologicalPhysical, Chemical, and Biological


MonitoringMonitoring
 

–– Began collecting water quality andBegan collecting water quality and 


macroinvertebratemacroinvertebrate datadata 
 

–– Possible preliminary interpretations of variP ousossible preliminary interpretations of various 
data.data. 
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Stream LengthsStream LengthsStream LengthsStream Lengths 

��  UsedUsed UmsteadUmstead Numbers f steam initiationNumbers f steam initiation��  UsedUsed UmsteadUmstead Numbers for steam initiation,Numbers for steam initiation, 
as they most closely matched available GPSas they most closely matched available GPS 
stream origins (1440 0 0360)stream origins (1440 0 0360)stream origins. (1440, 0.0360)stream origins. (1440, 0.0360) 
��  NHD: 7.22 km,NHD: 7.22 km, DD = 0.882 km/kmDD = 0.882 km/km22 

��  ArcHydro: 25.50 km,ArcHydro: 25.50 km, DD = 3.115 km/kmDD = 3.115 km/km22 

��  ToCToC: 45.81 km,: 45.81 km, DD = 5.597 km/kmDD = 5.597 km/km22 



  Stream LengthsStream LengthsStream LengthsStream Lengths 
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TR55 CalculationsTR55 CalculationsTR55TR55 CalculationsCalculations 
 
��  UsedUsed byby mainlymainly EngineersEngineers tt determinedetermine��  UsedUsed byby mainlymainly EngineersEngineers toto determinedetermine
 

peak flowpeak flow
 

��  QQuuitite compe complilicacatteedd 
��  Can be limited in scopeCan be limited in scope and sometimesand sometimes 

inaccurate, but widely acceptedinaccurate, but widely accepted 









    

        

TR55 Calculations (con’t)TR55 Calculations (con’t)TR55TR55 CalculationsCalculations (con(con t)t) 
 
�� DidDid��  WWeightedeighted AverageAverage inin ExcelExcelDidDid WeightedWeighted AverageAverage inin ExcelExcel 
 
��  CN = 68.50 for Black Creek WatershedCN = 68.50 for Black Creek Watershed
 

��  Use with stream and flow calculations toUse with stream and flow calculations to 


estimate peak flow during events.estimate peak flow during events. 
��  Will test with “Stream Gauge”Will test with “Stream Gauge” 
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Water Quality MonitoringWater Quality MonitoringWaterWater QualityQuality MonitoringMonitoring 
 
��  OneOne iteite MMainain StemStem (aka(aka ““StreamStreamStreamStream��  OneOne sitesite onon MainMain StemStem (aka(aka 

Gauge” site)Gauge” site) 
��  

the d tream sites)the ownsdownstream sites) 

just South of Maynard (these are thejust South of Maynard (these are the 

EEasastt FFororkk 22 && WWesestt FFororkk 22 are care c lloseose ttoo ththeeiirr 
confluence into the Main Stem (these areconfluence into the Main Stem (these are 

�� East Fork 1 & West Fork 1 are on the forksEast Fork 1 & West Fork 1 are on the forks 

upstream sites)upstream sites) 
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Water Quality ParametersWater Quality ParametersWaterWater QualityQuality ParametersParameters 
 
��  Physical:Physical: pHpH dissolveddissolved��  Physical:Physical: pHpH,, dissolveddissolved oxygenoxygen,, 


temperature, conductivity, turbidity
temperature, conductivity, turbidity 
��  NNuuttrriienentts:s: NitNitrogen,rogen, PhPhosposphhorousorous 
�� Bacteria: Fecal coliformBacteria: Fecal coliform

��  Organic compounds: pesticides,
Organic compounds: pesticides, 

industrial solventshhyydrocarbonsdrocarbons ((fuelsfuels),), industrial solvents
��  Aquatic MacroinvertebratesAquatic Macroinvertebrates 
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Water Quality StandardsWater Quality StandardsWaterWater QualityQuality StandardsStandards 
 
TheThe NNCC DDENRENR DivisionDivision ofof WaterWater QQualityualityTheThe 

quality parameters.quality parameters.

second tion (wading, fishing)secon

–– Human health standardsHuman health standards 

ary recreadary recreation (wading, fishing)

NCNC DENRDENR-- DivisionDivision ofof WaterWater QualityQuality 
“Redbook” gives standards for some water“Redbook” gives standards for some water 
qualityquality parametersparameters
��  Standards for Class C waters protect forStandards for Class C waters protect for 

wildlife, fish and aquatic life, agriculturewildlife, fish and aquatic life, agriculture 

–– Freshwater aquatic life standardsFreshwater aquatic life standards 
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Physical ParametersPhysical ParametersPhysical ParametersPhysical Parameters 

•• TurbidityTurbidity•• TurbidityTurbidity 
•• Measure of light transmissionMeasure of light transmission All Sites NTU 

Standard 50/25•• Water Quality Standards forWater Quality Standards for 
aquatic life are < 50/25 NTUaquatic life are < 50/25 NTU 

Standard < 50/25 
Overall 
Mean 

22.25 

•• Erosion (natural & manmade),Erosion (natural & manmade), 
detritus, phytoplanktondetritus, phytoplankton 

Baseflow 7.53 
Stormflow 90.03 

�� pHpH 
•• Standards for aquatic life are 6Standards for aquatic life are 6 -- 99 
•• Black Creek mean isBlack Creek mean is 6.96.9 
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Physical ParametersPhysical ParametersPhysicalPhysical ParametersParameters 
 
�� DissolvedDissolved��  OxygenOxygenDissolvedDissolved OxygenOxygen 

•• Standards are not less than 5 mg/L for aquatic 
Standards are not less than 5 mg/L for aquatic 
lifelifelifelife 

•• Black CreekBlack Creek averageaverage isis 10.12 mg/L10.12 mg/L 
DODO mainmain 6/19/20076/19/2007 4 3 m4 3 mgg//LL•• DODO atat mainmain stemstem onon 6/19/20076/19/2007 waswas 44..33 mg/Lmg/L 
 

•• DO decreases with increasingDO decreases with increasing waterwater 


temperaturetemperature 
temperaturetemperature 
•• CrittersCritters can withstand minimal DO (4 mg/L) forcan withstand minimal DO (4 mg/L) for 

onlyonly sshorthort periodsperiods ofof timetimeonly short periods of timeonly short periods of time 
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NutrientsNutrientsNutrientsNutrients 
 

��  NitroNitroggenen 
–– Organic nitrogen found in animal waste, leaves, litter 
Organic nitrogen found in animal waste, leaves, litter 

and soil organicand soil organic mattermatter 
–– AAmmonmmoniia ana andd NiNitrates are typtrates are typiicacallllyy ffrom commercrom commerciiaall
 

fertilizers result in conversion of organic nitrogen toorganic nitrogen to 
fertilizers-- result in conversion of 

ammoniaammonia
 

–– Ammonia levels above 100ug/L may indicate sewage
Ammonia-- levels above 100ug/L may indicate sewage 
43 ug/L)oror industrial contamination (BC:industrial contamination (BC: 43 ug/L) 

–– SumSum ofof organic nitrogen and ammonia isorganic nitrogen and ammonia is TKN.TKN. 
�� 	 Contribute to aquatic plant growth and algalContribute to aquatic plant growth and algal 


bloomsblooms 
bloomsblooms 
–– Excessive amounts result inExcessive amounts result in eutrophicationeutrophication 
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NutrientsNutrientsNutrientsNutrients 
 

PhosphorousPhosphorousPhosphorousPhosphorous
 

��  Sources similar to Nitrogen 
Sources similar to Nitrogen
��  FFrequenrequentltlyy bbounoundd tto soo soilil parpar titicclles,es, PP popo lllluutitionon 


associated with sediment loadingassociated with sediment loading 
 

��  MuchMuch lowerlower llevelsevels hanhan NN degradationdegradation��  Much lower levels than N can causeMuch lower levels than N can cause degradationdegradation,, 
on the order of 100ug/L (BC: 24.6 ug/L)on the order of 100ug/L (BC: 24.6 ug/L)
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NutrientsNutrientsNutrientsNutrients 

�� Nitrogen & PhosphorusNitrogen & Phosphorus��  Nitrogen & PhosphorusNitrogen & Phosphorus 
–– Buffers?Buffers? 

Baseflow Nitrogen & Phosphorusoge sp 
TP SRP TKN NO3 / 

NO2 

NH4 

/L /L /L /L /Lµg/L µg/L µg/L µg/L µg/L 
27 9 314 128 67 
29 9 231 120 32 
21 9 171 73 31 
20 8 171 77 33 
26 8 250 64 5226 8 250 64 52 

24.6 8.6 227.4 92.4 43Mean 



    

  

NutrientsNutrientsNutrientsNutrients 

�� Nitrogen & PhosphorusNitrogen & Phosphorus��  Nitrogen & PhosphorusNitrogen & Phosphorus 

Stormflow Nitrogen & PhosphorusStormflow Nitrogen & Phosphorus 
TP SRP TKN NO3 / 

NO2 

NH4 

µg/L µg/L µg/L µg/L µg/L 
172 27 678 263 132 
194 35 1303 352 291 
163 33 796.5 277 127 
137 42 736 168 112 
128 42 1025 296 347128 42 1025 296 347 
159 36 908 271 202Mean 



          

BacteriaBacteriaBacteriaBacteria
 

��  CurrentlyCurrently measuredmeasured byby totaltotal ffecalecal coliformcoliform��  CurrentlyCurrently measuredmeasured byby totaltotal fecalfecal coliformcoliform
 

��  E. coliE. coli comprisescomprises 8585--95% of fecal coliform
95% of fecal coliform 
��  The vast majority ofThe vast majority of E. coliE. coli bacteria are notbacteria are not 

human pathogens and in most cases arehuman pathogens and in most cases are 
beneficial to humans by aiding in digestion.beneficial to humans by aiding in digestion.
�� 

fecalfecal--borneborne pathogenspathogens 
Fecal coliform is used as an indicator forFecal coliform is used as an indicator for 



  

      

i t h t i t ti li t h t i t ti l di tdi t    

gg

Bacteria StandardsBacteria StandardsBacteriaBacteria StandardsStandards 
 
�� RecreationalRecreational��  StandardsStandards (not(not Drinking)Drinking)RecreationalRecreational StandardsStandards (not(not Drinking)Drinking)
 

��  Standards were developed to protect
Standards were developed to protect 
agaagaiinsnstt hhuman gasuman gasttroroiinnttesestitinanall didissttressress 

for 24 48 hours)(Stomach illness(Stomach illness for 24--48 hours)
��  AAssumes incidentalssumes incidental ingestion of wateringestion of water 


during recreationduring recreation
 
��  Does not assume full bodyDoes not assume full body 


contact/swimmincontact/swimmingg 
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BacteriaBacteriaBacteriaBacteria 

��  The human health tandard f fecalThe human health tandard f fecal��  The human health standard for fecalThe human health standard for fecal 
coliformcoliform is ais a geomeangeomean of 200of 200 cfucfu/100 ml/100 ml.. 
(14(14 ff /100 l l )/100 l l )(14(14 c fucfu/100ml salt water)/100ml salt water) 
CFU = Colony Forming UnitsCFU = Colony Forming Units 

��  A mean is used due to erratic spikes andA mean is used due to erratic spikes and 
drops in the data. 4 to 5 samples need to bedrops in the data. 4 to 5 samples need to be 
collected per monthcollected per month 
�� We only have preliminary samplesWe only have preliminary samples 



2006

BacteriaBacteriaBacteriaBacteria 
Black Creek Fecal Coliform 

Ellerbe Creek 
Fecal Coliform 
2006 

Site CFU/100ml CFU/100ml 

6/5/2007 6/19/2007 

304 
255 

6/5/2007 6/19/2007 

EF1 590 

365 

152 
140 
330 

WF1 365 

EF2 295 140 
1691* 
2393* 
501 

WF2 280 570 

MS1 235 117 

501 
4309* 
1309* 
304 
255*Ellerbe Creek “Parameters of Concern” 
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Aquatic MacroinvertebratesAquatic MacroinvertebratesAquatic MacroinvertebratesAquatic Macroinvertebrates 
Data 

DWQ & BC 
Total 
Taxa 

Total 
EPT EPT N 

EPT 
Biotic EPT Biotic 

Biotic 
Index 

Tech Team Date (# species) (# species) (abundance) Index score Index Score Classification 
Assumed 

Main Stem 1994 11 53 5.79 2 fair 
Assumed 

Main Stem 2000 8 50 6.34 1.6 fair 

EF2 4/20/2006 27 adj. 5 adj. 14 5.9 1 7.38 2 1 poor 

WF2 4/20/2006 19 3 12 7 1 7.62 1 1 poor 

MS1 4/20/2006 24 4 26 7 1 7 27  2 1 poorMS1 4/20/2006 24 4 26 7 1 7.27 2 1 poor 

EF2 10/19/2006 10 2 6 6.6 1 7.5 1.4 1 poor 

WF2 10/19/2006 10 4 4 5.48 1 7 2 1 poor 

MS1 10/19/2006 18 5 43 5.7 1 6.55 2 2 fair 

EF2 `5/15/2007 17 3 21 in progress 
(poor by old 

method) 

WF2 `5/15/2007 16 3 14 in progress 
(poor by old 

method)WF2 5/15/2007 16 3 14 in progress method) 

MS1 `5/15/2007 27 5 43 in progress 
(poor by old 

method) 



  

        ––   

flfl

, p, p

Synoptic SamplingSynoptic SamplingSynopticSynoptic SamplingSampling 
 
��

flowflow 

to synchronize sampling at the beginning ofto synchronize sampling at the beginning of 

ForFor��  initialinitial stormstorm fflowlowForFor initialinitial stormstorm ““flowflow firstfirst fflushlush””firstfirst flushflush
 
��  Current monitoring of stormwater is peakCurrent monitoring of stormwater is peak 


�� Requires multipleRequires multiple volunteers with equipmentvolunteers with equipment 


a storm before a known / “planned” storma storm before a known / “planned” storm
 

��  Brief training may be required, openBrief training may be required, open 


scheduleschedule,, cellcell pphone minutes…hone minutes…
 



Questions?Questions? 
Questions?Questions? 
 


