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MEMORANDUM
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Jimmie Overton

Through: 
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From:
Eric Fleek

Subject:
Biological Monitoring of Potts Creek (BRD Subbasin 05). Cinderella Mills Tetrachloroethylene Release Study, July 2005 (BAU Memo B-060208).

Background

Staff of the Mooresville Regional Office requested that a macroinvertebrate sample be conducted on Potts Creek. Potts Creek at SR 1001 is downstream of the former Cinderella Mills (Figure 1) site where a recent release of Tetrachloroethylene (also know as PERC, PCE, Perchloroethylene, and Tetrachloroethene; ATSDR 1997) was detected. Tetrachloroethylene evaporates readily into the air and microorganisms also break down some portions of this chemical upon contact with soil or groundwater (ATSDR 1997). The Tetrachloroethylene was released into several tributaries of Potts Creek and this sample was conducted in order to determine if there were any deleterious effects on Potts Creek. There have been no previous biological samples on Potts Creek.
Site Description
Potts Creek, SR 1001. Cleveland County.
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This reach of Potts Creek is approximately six meters in width and has a drainage area of 9.3 square miles. Most of this catchment is comprised of scattered residential and light commercial areas. This catchment also drains portions of the western edge of the town of Kings Mountain and the US 74 corridor. Substrate along this reach was a fairly unembedded mix of boulder (10%), rubble (30%), gravel (20%), sand (30%), and bedrock (10%). The most notable habitat problem observed was the lack of well-developed pool habitat. Conductivity was 70.3 (mhos/cm and the habitat received a score of 78.
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Methods 

Benthic macroinvertebrates for this study were collected using the Division of Water Quality’s EPT Method.  This collection method is comprised of one leaf-pack sample, one kick net sample, and one sweep net sample. In addition, each member of the three-person team conducts visual collections. All organisms are picked in the field.  
The purpose of these collections is to inventory the aquatic EPT fauna and produce an indication of the relative abundance for each taxon.  Organisms are classified as Rare (1-2 specimens, denoted by “R” on taxa tables), Common (3-9 specimens, “C”), or Abundant (>10 specimens, “A”). 

Several data-analysis summaries (metrics) can be produced from benthos samples to detect water quality problems.  These metrics are based on the fact that unstressed streams and rivers have many invertebrate taxa and are dominated by intolerant species.  Conversely, polluted streams have fewer numbers of invertebrate taxa and are dominated by tolerant species.  The diversity of the invertebrate fauna is evaluated using EPT taxa richness counts; the tolerance of the stream community is evaluated using a biotic index.

Bioclassifications for EPT samples are based on the total diversity of EPT present in a sample. EPT abundance (EPT N) calculations also are used to help examine between-site differences in water quality. Criteria for the Piedmont ecoregion were used.  

An assessment of the stream habitat and of the landuse within the catchment is also completed at each stream sampled.  More specifically, these habitat evaluations assess the quality and quantity of instream habitat, the quality and quantity of the stream’s riparian zone, and also evaluate detrimental impacts on stream habitat such as bank erosion and substrate embeddedness.  Habitat evaluations result in a score between 1 and 100.

Field measurements were taken at the time of sampling such as water temperature, dissolved oxygen, specific conductance, and pH using an YSI 85 meter and an Accumet pH meter.

Results and Discussion

Table 1 presents the summaries of the biological, physical, and chemical data for the Potts Creek study site.  These data summaries are not used in assigning the bioclassifications, only EPT taxa richness.    

	Table 1. PottsCreek (BRD 05) Study Site: Taxa richness (by group), summary parameters and station description, July 2005.  

	Method
	EPT

	Site
	Potts Creek, SR 1001

	BIOLOGY

	Parameter:

	Ephemeroptera
	11

	Plecoptera
	3

	Trichoptera
	12

	EPT Richness
	26

	EPT Biotic Index
	4.4

	EPT Abundance
	121

	HABITAT

	Width (m)
	6

	Depth:
	

	Average (m)
	0.3

	Maximum (m)
	0.6

	
	

	Canopy %
	90

	Aufwuchs
	No

	Table 1. PottsCreek (BRD 05) Study Site: Taxa richness (by group), summary parameters and station description, July 2005—Continued.

	Bank Erosion
	Moderate

	Drainage Area (mi2)
	9.3

	Substrate %:
	

	Boulder
	10

	Rubble
	30

	Gravel
	20

	Sand
	30

	Silt
	10

	Bedrock
	0

	CHEMISTRY
	

	Field Chemistry:
	
	

	Temperature (C)
	21.2

	Specific Conductance (mhos/cm
	70

	pH
	6.6

	Habitat Score
	78

	Bioclassification
	Good


Discussion  

Potts Creek, SR 1001.  The July 14, 2005 EPT sample resulted in an EPT taxa richness of 26, an EPTBI of 4.4, and a Good bioclassification. Based on benthic data, there seem to be no adverse effects on Potts Creek as a result of the PCE release. Pollution intolerant EPT taxa present from this collection included the mayflies Acentrella, the stonefly Acroneuria abnormis, and the caddisflies Lepidostoma, Chimarra, Rhyacophila torva, and R. carolina. In addition, the long-lived, pollution intolerant stonefly Acroneuria abnormis was common at this location. This taxon requires between two and three years to complete larval development and its collection suggests generally favorable, long-term water quality at this location.
Conclusions
In 2005, the EPT sample resulted in a Good bioclassification with several pollution intolerant taxa present. In addition, one long-lived, pollution intolerant taxon (the stonefly Acroneuria abnormis) was common at this location.  Based on benthic data, there seem to be no measured adverse effects on Potts Creek as a result of the Tetrachloroethylene release from Cinderella Mills. This conclusion supports the environmental toxicity data of this chemical (ATSDR, 1997).    

Cc: Rex Gleason
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Appendix 1. BRD 05—Potts Creek; Cinderella Mills Tetrachloroethylene Release  Study. July, 2005.  A=Abundant, C=Common, R=Rare. All sites collected with EPT Methodology.

Taxon
POTTS CR


7/14/2005


SR 1001

EPHEMEROPTERA

ACENTRELLA SPP
C

PLAUDITUS DUBIUS GP
A

BAETIS FLAVISTRIGA
C

BAETIS INTERCALARIS
R

BAETIS PLUTO 
A

ISONYCHIA SPP
A

PROCLOEON  SPP
R

STENONEMA MODESTUM
A

SERRATELLA DEFICIENS
R

STENACRON PALLIDUM
C

TRICORYTHODES SPP
C

PLECOPTERA

ACRONEURIA ABNORMIS
C

LEUCTRA SPP
R

PERLESTA SPP
A

TRICHOPTERA

CHEUMATOPSYCHE SPP
A

CHIMARRA SPP
R

DOLOPHILODES SPP
A

HYDROPSYCHE BETTENI
A

LEPIDOSTOMA SPP
R

NEOPHYLAX OLIGIUS
C

POLYCENTROPUS SPP
R

RHYACOPHILA CAROLINA
R

RHYACOPHILA FUSCULA
R

RHYACOPHILA TORVA
R

SYMPHITOPSYCHE SPARNA
C

TRIAENODES IGNITUS
A
















Figure 1. Potts Creek, Cinderella Mills Tetrachloroethylene Release Study. Broad 05, Cleveland County.
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