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Executive summary 

 
 We measured the biological condition of streams in the South Fork Tenmile 

Creek watershed, Greene County, Pennsylvania to evaluate a petition to redesignate those 

streams from High Quality Warm Water Fishes to Warm Water Fishes.  We sampled 

benthic macroinvertebrate fauna at 6 sites within those streams using Pennsylvania 

Department of Environmental Protection (PA DEP) protocol and compared them to 2 

sites sampled concurrently in a nearby PA DEP Exceptional Value reference stream.  

Based on biological condition scores 5 of 6 sites achieved High Quality status.  In fact, 

half of the sites sampled achieved biological condition scores necessary to merit 

Exceptional Value status.  At one site that did not achieve biological condition scores 

necessary for High Quality status, we found evidence that restoration could quickly 

restore the stream to High Quality status, and that factors contributing to impairment 

were both temporary and reparable through simple implementation of PA DEP prescribed 

Best Management Practices.  Our results contrast with that of a previous study conducted 

for the petitioner, which did not find that any of the streams achieved High Quality status.  

We identify 3 specific methodological deficiencies in the petitionerôs study that may have 

contributed to the contrasting opinion.  Chief among the deficiencies was failure to 

sample concurrently a nearby Exceptional Value reference stream leading to lack of 

experimental control.   
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Introduction  
 

 On June 9, 2008, Foundation Mining, L.P. (Foundation Mining, 2008) submitted 

a rulemaking petition (Petition) to the Commonwealth of Pennsylvania Environmental 

Quality Board (EQB) seeking to redesignate certain tributaries of South Fork Tenmile 

Creek (including House Run, Hoge Run, and McCourtney Run in Greene County) from 

High Quality ï Warm Water Fishes (HQ-WWF) to Warm Water Fishes (WWF).  On 

August 19, 2008, the EQB accepted the rulemaking petition for study under 25 Pa. Code 

Chapter 23.  On November 1, 2008, the Commonwealth of Pennsylvania Department of 

Environmental Protection (PA DEP) gave notice of its intention to conduct an evaluation 

of the tributaries at issue in the Petition, described by PA DEP as ñMcCourtney Run ï 

Basin, source to confluence with Hargus Creek (excluding the Garner Run subbasin)ò 

(hereinafter referred to as the Petition Area) and invited persons who have technical data 

concerning the water quality, instream habitat or biological condition of the Petition Area 

to submit it to PA DEP for consideration in its assessment.  Citizens for Pennsylvaniaôs 

Future, Center for Coalfield Justice, and Mountain Watershed Association retained us to 

collect such data and to opine on whether the Petition has merit.  This report presents our 

assessment and findings. 

 

Methods 
 

 A Scientific Collection permit (#409) was obtained prior to sampling.  The 

Pennsylvania Fish & Boat Commission was notified within 24 hours of each sampling.  

Permission to access was obtained from each landowner prior to sampling.    

 

Experimental design 

 

 A total of 8 sites were sampled:  2 sites were in an Exceptional Value reference 

stream, and 6 sites were within 5 potential ñcandidateò streams, i.e.:  streams within the 

South Fork Tenmile Creek watershed being considered for redesignation to a less 

restrictive use in connection with the Petition.  Each candidate stream site was compared 

with each of the 2 reference sites in the Exceptional Value reference stream using 

standard Pennsylvania Department of Environmental Protection metrics and biological 

sampling methods.   Results of each comparison were standardized to determine 

Biological Condition Scores which were then used to calculate Percent Attainment of the 

reference condition (PA DEP, 2003; PA DEP, 2009). 

 

Physical and chemical conditions 

 

 A YSI 556 MPS water quality meter was used to measure pH, conductance, 

temperature, and dissolved oxygen at 8 Sites (Table 1).  Water quality at each site was 

logged 6 times over a 100 meter stream reach coinciding with the location of biological 

sampling, and median values were reported.  Median pH was calculated from antilog 

values.  The meter was calibrated with laboratory standards and periodically tested 
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against pH standards in the field.  The dissolved oxygen probe was recalibrated at each 

site to adjust for changes in temperature and pressure. 

 A Rhino 650 GPS unit was used to determine the position of sampling sites in the 

field.  Latitude and longitude at the upstream extent of each site was recorded in a field 

book and used to depict the location of each sampling site shown on Maps 1 & 2.  

MapTech software and USGS 1:24,000 scale data were used to measure the watershed 

area represented by each of the sampling sites in Table 1.  Table 1 also indicates the date 

and time of sampling at each sampling site.  Note that potential candidate Sites 1-4 and 

references Sites 5 & 6 were sampled within 24-hours of each other, but that Sites 7 & 8 

were added to the study 18 days later.  

 

Biological conditions 

 

 Standard Pennsylvania Department of Environmental Protection field and 

laboratory methods were used for assessing water quality status of streams at each site 

(PA DEP, 2003).  The method consisted of collecting 6, 1 meter-square benthic 

macroinvertebrate (500 micron mesh net) kick samples at 20 meter intervals along a 100 

meter transect.  The 6 samples were then composited into a single container, labeled with 

a site number, preserved with 95% ethanol, and returned to the laboratory for processing. 

 

 In the laboratory each sample was handled independently beginning with rinsing 

the sample contents into a #30 sieve to remove the preservative.  The contents of the 

sieve were then placed into a 20x35cm white enamel pan gridded into 28, 5x5cm cells.  A 

goldfish bowl with 28 pieces of paper numbered 1 through 28 was used to randomly 

select each grid for picking macroinvertebrates from the sample.  Between 4 and 8 grids 

were picked as needed to accomplish the 200+/- 20% number of the individuals required 

to complete the method.  A 5x5cm grid cutter was used to segregate the material in the 

randomly selected grid from the surrounding sample.  In one case, Site 4, not enough 

macroinvertebrates were obtained (N=157) in 12 grids and picking was discontinued 

prior to achieving the minimum sample size required (N=160) for accurately applying the 

PA DEP method.  However, metrics were calculated for Site 4 as a point of comparison 

with other samples and other reports. 

 

Aquatic macroinvertebrate taxa were identified using Merritt & Cummins (1996) 

as the primary taxonomic reference and to supplement the functional group assignments 

of those taxa not listed for Pennsylvania in Appendix D:  Pollution tolerance values and 

functional feeding group designations (PA DEP, 2009).  Appendix B of the US EPA 

Rapid Bioassessment Protocol (Barbour, et al., 1997) was used to determine pollution 

tolerance values for 6 uncommon taxa not listed in Appendix D (PA DEP, 2009).  

Stewart & Stark (1988) and Wiggins (1996) were used as supplemental taxonomic 

references. 

 

 The metrics 1) Taxa richness, 2) Modified EPT, 3) Modified Hilsenhoff Index, 4) 

Percent dominant, and 5) Percent modified mayflies were calculated for each Site 

(Appendix Table 1).  Metrics from each Site were compared to those of the Exceptional 
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Value Reference Stream both at the location defined by flagging in the field (Site 5) and 

at an upstream location in the EV stream (Site 6, see Map 1).   

 

Study sites 

 

 Eight sites in 6 different streams were sampled.  Six sites were sampled in late 

March and 2 additional sites were added in mid-April.  Sites 1 & 2 represented the upper 

and lower reaches of an unnamed tributary to Hoge Run, with uppermost Site 1 

representing a 35 acre watershed, and the lower Site 2 representing a 155 acre watershed 

within the same stream system (Map 2, Table 1).  Site 3, in a 41 acre watershed, 

represented the upper reach of an unnamed tributary to McCourtney Run.  Site 4, in the 

largest watershed at 968 acres, represented the mouth of Hoge Run.  Sites 7 & 8 

represented the lower reaches of a couple of unnamed tributaries to House Run, with Site 

7 representing a 92 acre watershed and Site 8 representing a 100 acre watershed.  We 

observed that Sites 1, 2, 3, 7, and 8 represented small forested watersheds with some 

pastureland but no intensive cattle feeding operations.  In contrast, we observed that Site 

4 represented a large watershed with several in-stream cattle feedlots.  While sampling at 

Site 4, we observed the smell of manure and a lack of best management practices in 

riparian corridors.  Moreover, in contrast to samples collected from the other sites, 

samples from Site 4 contained more hay and straw than leaves and sticks. 

 

Sites 5 & 6 represented upper and lower reaches of an Exceptional Value Reference 

Stream, an unnamed tributary to North Fork Dunkard Fork of Wheeling Creek in Ryerson 

Station State Park.  The lower site (Site 5) was sampled at the same location as flagged 

by PA DEP as being its reference section, approximately 400 meters upstream with its 

confluence with North Fork Dunkard Fork of Wheeling Creek in Greene County, PA.  

Site 5 represented an approximately 198 acre watershed.  The upper site (Site 6), 

representing a 41 acre watershed, was sampled for comparison with some of the smaller 

potential candidate streams that were sampled, such as Site 1 and Site 3. 
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Map 1.  Topographic map (1:24,000 scale) depicting reference study sites in Ryerson Station 
State Park (Sites 5 & 6) and potential High Quality candidate streams in the (approximately 
outlined) South Fork Tenmile Creek Petition Area.  The reference sites are approximately 8 miles 
from the center of the Petition Area.   
 

 
Map 2.  Detailed view of 1:24,000 scale topographic data showing sampling Sites in 

proximity to the (approximately outlined) Petition Area, approximately 3 miles across. 


