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I   EXECUTIVE SUMMARY 
 
This report provides the technical and regulatory justifications for PADEP to conduct 
immediately the necessary bioassessment surveys to document the existing “special 
protection” uses of certain streams within the 9,688-acre approved Enlow Fork Mine 
expansion area in Washington County, PA, and within the 3,175-acre proposed 
expansion area for the Bailey Mine in Greene County, PA.  Sections of these streams 
exhibit water quality conditions better than their currently-designated uses, and thus 
require a higher level of protection to comply with existing law.  The urgency of this 
matter is related to the fact that these streams and their associated wetlands are in 
imminent danger of being damaged by longwall coal mining and Marcellus Shale gas 
production, and their currently existing uses are at significant risk of degradation. 

 
II   INTRODUCTION 
 
In its review and approval of the 9,688-acre expansion of longwall mining at Consol’s 
Enlow Fork Mine (Bituminous Coal Mining Activity Permit # 3081317, Revision 70, 
issued 18 January 2008), the California District Mining Office failed to make the 
required existing use determinations of overlying waters.  Likewise, no existing use 
determinations have yet been made for the streams and wetlands at risk from Consol’s 
proposed Bailey Mine east expansion, which encompasses 3,175 acres (application 
for revision submitted April 2007, Bituminous Coal Mining Activity Permit # 3081317).  
Technical data collected for the permittee (Consol Pennsylvania Coal Company, in 
both cases), and submitted to DEP as part of the respective applications, provide 
ample evidence that some of the streams in the permit areas have existing uses better 
than their designated uses.  Yet, DEP has not made use of this readily available 
information, as required by Pa. Code 93.4c(a)(1). 
 
It is imperative that existing use determinations be made right away, for two important 
reasons: 
 

 1. The timeframe for making such determinations is nearing its end for the 
current field sampling season.  According to Tony Shaw (DEP Office of Water 
Management, personal communication with S. Kunz, 8 April 2010), the optimal 
sampling “window” for streambed organisms generally is November through May, 
although special care must be taken toward the end of that period (i.e., in May).  
Indeed, the Water Quality Antidegradation Implementation Guidance (TGD 391-0300-
002; PADEP 2003) reads as follows: 
 

The recommended months to sample are mid-October through April. …. The 
months of May and June are a special case because most important insect taxa 
emerge then.  The biologist must consider the effect emergent taxa might have 
on the results.  Because aquatic insects emerge with greater frequency in May 
and June, it is important that reference and candidate sites be sampled within 

Plans to protect air and water, wilderness and wildlife 
are in fact plans to protect man. 

Stewart Udall (1920-2010) 
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a day of each other during this period, to reflect similar phases of emergent 
activities on both waterbodies. 

 

 2.  Longwall mining is proceeding in the DEP-approved Enlow Fork Mine 
expansion area.  As of mid-April 2010, mining was occurring in the E19 and F18 
Panels.  It is possible that the “special protection” headwater streams of Buffalo 
Creek will be undermined later this year (2010), and there is a high likelihood that 
some or all of those streams may be damaged by mining-induced changes, including 
flow loss.  The reasons for these expected impacts are explained further below.  The 
Bailey Mine expansion has been under review by DEP for 3 years and could be 
approved at any time.  Additionally, the current frenzy surrounding natural gas 
exploration and drilling in the Marcellus Shale threatens streams and wetlands 
throughout southwestern Pennsylvania. 

 
III   LOCATION OF AREAS OF CONCERN 
 
There are two primary areas of concern addressed in this report (Figure 1).  The first 
is the Enlow Fork Mine expansion, an area covering 9,688 acres to the north of the 
existing Enlow Fork mine.  The approved expansion allows longwall mining in parts of 
three municipalities in Washington County:  East Finley Township, Morris Township, 
and South Franklin Township (Figure 2).  Streams to be undermined in this 
expansion area (and their Chapter 93 designated uses; Figure 3) are as follows: 
 

  Crafts Creek (TSF1)   Buffalo Creek (HQ-WWF) 
  Templeton Fork (TSF)   Sawhill Run (HQ-WWF) 
  Tenmile Creek (TSF) 
 

Sawhill Run flows into Buffalo Creek, which flows westward into West Virginia to the 
Ohio River.  Fully 40% of the proposed expansion area is in these watersheds 
currently designated HQ.  Thus, this represents the largest expansion ever of 
longwall mining into “special protection” waters.  The TSF streams within the Enlow 
Fork Mine expansion area are within the Tenmile Creek watershed, which is tributary 
to the Monongahela River.  The Monongahela River in turn joins the Allegheny River 
at Pittsburgh to form the Ohio River.   
 
The second primary area of concern is the Bailey Mine expansion, an area covering 
3,175 acres to the east of the existing Bailey mine (see Figure 2).  New longwall 
mining has not yet been approved by DEP for this proposed expansion area.  The 
proposed mine permit area is entirely within Richhill Township in Greene County.  
Streams proposed to be undermined in this expansion area include the following: 
 

  Kent Run (TSF)    Jacobs Run (HQ-WWF) 
  Polen Run (TSF)   North Fork Dunkard Fork (TSF) 
  Whitehorn Run (TSF)  

                                            
1
 TSF = trout stocking fishes, WWF = warm water fishes, HQ = high quality  
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The TSF streams within the Bailey Mine expansion area are within the Dunkard Fork 
watershed of the Enlow Fork Creek basin, which is tributary to Wheeling Creek.  
Wheeling Creek flows westward through West Virginia and discharges into the Ohio 
River.  Jacobs Run (HQ-WWF) is a tributary to South Fork Tenmile Creek, which is a 
tributary to the Monongahela River.   

 
IV   EXISTING USE REQUIREMENTS 
 
Under the federal Clean Water Act, States are required to adopt an antidegradation 
policy that meets minimum federal requirements.  Each State must include the 
antidegradation policy as an element of its surface water quality standards program 
in order to gain federal approval.  The basic concept of antidegradation is to promote 
the maintenance and protection of existing water quality for Exceptional Value (EV) 
and High Quality (HQ) waters, as well as to protect existing uses for all surface 
waters.  The Pennsylvania program, as reflected in 25 Pa. Code Chapter 93 (Water 
Quality Standards2), acknowledges that existing water quality and uses have inherent 
values worthy of protection and preservation.  Furthermore, it recognizes EV and HQ 
waters as “special protection” waters, and §93.4a provides additional levels of 
protection for such waters. 
 
An "existing use" is defined at §93.1 as  
 

Those uses actually attained in the water body on or after Nov. 28, 1975, whether 
or not they are included in the water quality standards.   

 
The same definition appears in the federal regulations at 40 CFR §131.3(e).  An 
"existing use" is different from a "designated use."  A "designated use" is defined in 
§93.1 as those uses specified in §§93.9a-93.9z for each waterbody or segment, 
whether or not the use is being attained.  As described in the Water Quality 
Antidegradation Implementation Guidance (PADEP 2003): 
 

….while a designated use is a regulation that is the product of a rulemaking 
process, an existing use is a DEP classification for a stream based on valid 
technical information for a surface water that DEP has reviewed.  Existing uses 
are generally the same as, but in some situations may be more or less 
protective than, designated uses.   [page 6] 

 
Existing use protection is required by regulation to be provided for a waterbody 
segment when DEP takes a final action on a permit application.  Anyone seeking a 
permit or approval from DEP to conduct an activity that may impact a surface water 
must demonstrate to DEP that its activity will protect and maintain the more 
protective of the designated use or the existing use for the waterway.  This typically is 
done in the context of NPDES permit reviews, but it applies equally to all other DEP 

                                            
2
 http://www.pacode.com/secure/data/025/chapter93/chap93toc.html  
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permits or approvals.  Public participation in the process of making an existing use 
determination is encouraged (PADEP 2003): 
 

Interested persons and applicants are encouraged to submit existing use 
information on other applications [other than NPDES] and requests for DEP 
approval that may impact a surface water.  In addition to NPDES discharges, 
these activities may include the sewage facilities planning (Act 537) process; 
resource extraction activities such as surface and underground mining 
and oil and gas extraction; landfills; requests for approval of water 
obstructions, encroachments, and dams; stormwater management planning 
(Act 167) activities; water withdrawal requests; and other activities which 
require a DEP permit or approval and may impact a surface water.  [emphasis 
added]      [page 12] 

 

Furthermore, 
 

Classification of existing uses is an on-going process driven by the sources of 
data listed above.  Individuals, agencies, or organizations outside DEP 
have the option of providing sufficient data to substantiate their position 
that the existing use differs from the designated use, or simply providing 
enough information to establish that the waterbody in question 
warrants an existing use evaluation.     [emphasis added]      [page 8] 

 
One of the primary objectives of this report is to provide the existing 
information that demonstrates that numerous waterbodies in the Enlow Fork 
Mine and Bailey Mine expansion areas warrant existing use evaluations. 
 
The standard for existing use protection is described in §93.4a(b): 
 

Existing instream water uses and the level of water quality necessary to protect the 

existing uses shall be maintained and protected. 
 

This directive is mandatory, not discretionary.  §93.4c(a)(1) further provides that: 
 

(i)  Existing use protection shall be provided when the Department’s evaluation of 

information (including data gathered at the Department’s own initiative, data 

contained in a petition to change a designated use submitted to the Environmental 

Quality Board pursuant to §93.4d(a), or data considered in the context of a 

Department permit or approval action) indicates that a surface water has attained 

an existing use. 

and 
(iv)  The Department will make a final determination of existing use protection for 

the surface water as part of the final approval action. 
 

Again, these provisions are mandatory, not discretionary.  In the context of coal 
mining, these provisions are repeated in DEP’s guidance “Surface Water Protection - 

Underground Bituminous Coal Mining Operations” (PADEP 2005).     
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The bituminous coal mining regulations in 25 Pa. Code Chapter 89 establish permit 
application requirements and performance standards for underground coal mining 
activities.  The operation plan for an underground mine requires both the evaluation and 
protection of overlying streams.  Chapter 89 also requires permit applicants to collect 
baseline hydrologic information on surface and ground waters above the mine area.   
 
Prior to the significant revisions of TGD 563-2000-655 which became effective in part on 
8 October 2005 (and fully effective on 8 October 2007), minimal information was being 
collected on the premining condition of streams.  In accordance with the current TGD, 
however, mine applicants now specifically are required to collect and monitor detailed 
information on wetlands and streams, including their physical characteristics, their water 
quality, and their existing uses.  The data collected for the two mine expansion areas 
discussed herein indicate that many of the streams are likely to have existing uses 
better than their designated uses, but no formal attempt has yet been made by DEP to 
recognize, disclose, and protect those existing uses. 

 
V   DATA REGARDING EXISTING WATER QUALITY AND USES  
 
Approximately 40% of the Enlow Fork Mine expansion area encompasses watersheds 
of streams that currently are designated HQ-WWF, including the Buffalo Creek 
watershed and the Sawhill Run watershed.  Existing data suggest that some of these 
waterbodies may have existing uses of “Exceptional Value” (EV).  The streams within 
the remaining 60% of this mine expansion area are designated TSF, but existing data 
collected as part of the mine application suggest that some of them also have existing 
uses of “EV” or “HQ”.  Likewise, in the Bailey Mine expansion area, most of the streams 
currently are designated TSF, but existing data suggest that some of them have existing 
uses of “EV” or “HQ”.  
 
The TGD requirements applicable to mine applications (including those for expansions) 
include: (1) baseline monitoring of stream flow for at least two years prior to mining, (2) 
baseline information on wetlands, fish, and macroinvertebrate communities, and (3) 
physical and chemical characterization of streams.  The data collected in accordance 
with these requirements are not by themselves sufficient to make an existing use 
determination.  To do that requires comparison of the macroinvertebrate data from a 
subject stream with contemporaneous data from an EV reference stream.   
 
The data collected in these two mine expansion areas, however, sufficiently 
characterize the macroinvertebrate community to identify streams which clearly are 
attaining uses higher than their designated uses at the present time.  As noted above, 
the information provided to DEP by outside individuals or organizations needs only to be 
adequate to establish that the waterbody in question warrants an existing use 
evaluation.  These premining inventory data already in DEP’s files clearly do that.    
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Specific data for eight streams are summarized here and presented in more detail in 
Appendix A and Appendix B.  These eight streams likely are not the only streams that 
potentially have attained existing uses better than their designated uses; they are 
merely a representative sampling of such streams in these two expansion areas.   Five 
streams within the Enlow Fork Mine expansion area (Figure 4) are highlighted here for 
their outstanding biological conditions.  Three streams in the Bailey Mine expansion 
area (Figure 5) are similarly highlighted.  Appendices A and B provide relevant excerpts 
from the mining consultant’s reports on their bioassessment procedures and the results 
of their evaluations with respect to these eight streams.  The DEP California District 
Mining Office has copies of the original reports in their entirety. 
 
The table below identifies the eight stream stations selected for discussion in this report.  
Listed in the table are the highest Habitat Assessment Score (HAS) and the highest 
Total Biological Score (TBS) identified at each station by CEC (Civil & Environmental 
Consultants, Inc.) on behalf of Consol.  These eight stream segments typically exhibited 
“optimal” (or high “suboptimal”) HASs, and among the highest TBSs of all the streams 
within the respective mine permit area.  Other streams in these areas, by comparison, 
scored lower on their HASs and TBSs during the same assessment period, although 
most were at least attaining their designated uses. 
 

                                      Highest        Highest    
         Habitat  Total          Mine 
        Assess’t     Biological     Panel    
              Latitude N.   Longitude W.   Score         Score      Location     
Enlow Fork Mine, 
North Expansion Area 
 

Crafts Creek  (designated TSF)  
 Station BSW 15 40

o
03’12.77”    80

o
20’42.86”    140   85.4      Panel E18   

 Station BSW 18 40
o
03’36.42”    80

o
21’24.70”    156   83.7        Panel E19 

 

UNT Templeton Fork  (designated TSF)  
 Station BSW 24 40

o
03’56.53”    80

o
22’17.65”    137   87.1        Panel F18 

 

Buffalo Creek  (designated HQ-WWF)   
 Station BSW 38 40

o
04’43.25”    80

o
23’15.41”    161   71.1      Panel F20 

 Station BSW 42 40
o
04’49.82”    80

o
22’46.76”    114   80.7      Panel F21 

 

Bailey Mine, 
East Expansion Area 
 

Kent Run  (designated TSF)   
 Station BSW 02 39

o
53’52.86”    80

o
25’30.26”    161   82.5        Panel A1 

 

UNT North Fork Dunkard Fork  (designated TSF)  
 Station BSW 16 39

o
52’35.78”    80

o
23’29.50”    141   83.7        Panel A4 

 

UNT North Fork Dunkard Fork  (designated TSF)  
 Station BSW 20 39

o
52’33.29”    80

o
24’09.18”    159   82.3        Panel A5 
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Summary of Enlow Fork Mine Expansion Area Bioassessment Data 
 
The premining bioassessment data compiled for streams in the Enlow Fork Mine 
expansion area were collected between 13 March and 7 May 2007 (CEC 2007a).   
During that period, CEC sampled 60 biomonitoring stations within the portion of the 
permit area expected to be mined within the first two years following approval, which 
included the E18-E23 and F18-F23 longwall panels.  CEC performed basic water 
quality measurements, evaluated physical habitat conditions, and performed habitat 
and stream assessments in accordance with the stream assessment protocols 
prescribed in the TGD (PADEP 2005).  Five of the 60 stream sections are 
summarized here and highlighted in Appendix A.   
 
Eight stations were evaluated on tributaries to Crafts Creek, including BSW 15 and 
BSW 18.  The highest TBSs (85.4 and 83.7) were found at BSW 15 and BSW 18, 
respectively.  The overall biological metrics for these two stations suggest excellent 
macroinvertebrate communities in these streams; they are very diverse (34 and 30 total 
taxa, respectively), have a very high number of intolerant benthic taxa (23 and 20, 
respectively), and have a high number of Trichopteran taxa (caddisflies): 7 at BSW 18 
and 5 at BSW 15. 
 
Six stations were evaluated on tributaries to Templeton Fork, including BSW 24.  The 
highest TBS (87.1) was recorded at station BSW 24.  In comparison, the lowest 
nearby TBS, recorded at BSW 26 (45.8), was only 53% of BSW 24.  The biological 
metrics for Station BSW 24 showed extremely high diversity within the benthic 
macroinvertebrate community; a total of 37 taxa, a total of 19 intolerant taxa, and a 
total of 9 Trichoptera.  The diversity and richness at this station were attributed to 
favorable habitats created by the multiple snags and the wide range in sizes of 
substrate.  
 
Four stations were evaluated on the Buffalo Creek mainstem, including BSW 38 and 
BSW 42.  Station BSW 38 had the highest Habitat Assessment Scores (161 for high 
gradient [riffle/run] habitats and 160 for low gradient [pool/glide] habitats), indicating 
optimal conditions for both types of instream habitats.  The highest Total Biological 
Score of 80.7 was found above the F21 Panel at Station BSW 42.  The biological 
metrics for Stations BSW 38 and BSW 42 showed high diversity within the benthic 
macroinvertebrate community, with 25 and 26 total taxa, respectively.  These two 
stations also exhibited a richness of intolerant taxa (17 and 16, respectively) and a 
high number of Trichoptera (4 and 6, respectively).  

 
Summary of Bailey Mine Expansion Area Bioassessment Data  
 
Data were collected and evaluated from 24 stations within the Bailey Mine expansion 
area between October 2006 and January 2007 (CEC 2007b).  The consultant for 
Consol performed basic water quality measurements, evaluated physical habitat 
conditions, and performed habitat and stream assessments in accordance with the 
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procedures detailed in the TGD (PADEP 2005).   Three of the 24 stream sections are 
summarized here and highlighted in Appendix B.   
 
Six stations were evaluated on Kent Run by CEC, including Station BSW 02.  All six 
stations had optimal Habitat Assessment Scores of 80% or higher for either their high 
or low gradient habitats, and in many cases for both.  Station BSW 02 had the 
highest TBS (82.5) of all six stations.  This station exhibited very high diversity within 
the benthic macroinvertebrate community, with 34 total taxa, including 19 intolerant 
taxa and 5 Trichoptera.   Stable cobble/gravel substrates and cover habitat were 
abundant and were believed to have contributed to the establishment and 
maintenance of a productive macroinvertebrate population at this station. 
 
Five stations on tributaries to North Fork Dunkard Fork were evaluated, including 
Station BSW 16 and Station BSW 20.  All 5 stations had optimal or high suboptimal 
Habitat Assessment Scores, with Station BSW 20 scoring 80% for high gradient 
habitat.  Gravel (48%) and cobble (35%) were the dominant substrates at Station 
BSW 20.  Station BSW 16 had the highest TBS (83.7) of all five stations on North 
Fork Dunkard Fork; indeed, that score was the highest of all 24 stations sampled for 
this mine expansion.  Station BSW 20 also had a very high TBS of 82.3.  Both Station 
BSW 16 and Station BSW 20 exhibited high diversity within the benthic 
macroinvertebrate community, with 26 and 28 total taxa (respectively) and intolerant 
taxa numbering 18 and 20.  Station BSW 16 had the highest number of Trichoptera 
(7) of all 24 biomonitoring stations.  Riffle-pool-riffle sequences reportedly provided 
varied niche habitats throughout the watercourses at these stations. 
 
The data for these eight streams clearly indicate excellent water quality and biological 
conditions.  Particularly in the streams which currently are designated TSF, these 
data suggest that EV or HQ conditions probably exist.  Some of the streams currently 
designated HQ-WWF likewise may deserve an even greater (EV) level of protection.  
At minimum, these data clearly establish that these waterbodies warrant existing use 
evaluation by DEP.  Other streams within the expansion area, not specifically 
highlighted herein, also may have existing uses better than their currently-designated 
uses.  As discussed below, there is a significant, credible risk that the flow and water 
quality of these streams will be damaged by prospective resource extraction.   

  
VI   LIKELIHOOD OF IMMINENT DAMAGE TO SPECIAL PROTECTION WATERS 
 
A severe loss of water attributed to longwall mining adversely impacted Crafts Creek 
beginning in November 2008, only months after the Enlow Fork expansion was 
approved by DEP.  Significantly, the loss of streamflow was not expected to occur 
when the permit application was prepared by Consol’s consultants and reviewed by 
DEP.  Using the same criteria and predictive models, no flow loss is expected by the 
permittee or by DEP in any of the streams in the adjacent Buffalo Creek watershed.   
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In Consol’s July 2005 application for the Enlow Fork Expansion, 38 sections of 
streams were predicted to experience stream pooling (and thus a need for stream 
restoration), but no adverse flow loss impacts were anticipated.  In Module 19 of the 
expansion application, bonding costs were listed for specific actions expected to be 
taken for stream remediation in each of the streams predicted to be affected.  For 
Crafts Creek and its tributaries, remediation costs totaling more than $69,000 were 
estimated for the 7 gate cuts predicted to be needed to correct mining-induced 
pooling.  No estimates were provided for grouting or other measures that might be 
needed to address water loss issues.   For Buffalo Creek and its tributaries the 
estimates totaled more than $236,000 for the 11 gate cuts that will be needed to 
repair expected pooling, but like Crafts Creek, nothing was proposed to address 
possible water loss because no such impact was anticipated.   
 
As discussed above, some of the streams in the Buffalo Creek watershed, once 
evaluated by DEP, are likely to be recognized as having “Exceptional Value” existing 
uses, whereas currently they are designated “only” as “HQ”.  Furthermore, any 
wetland located in or along the floodplain of any EV stream is itself an EV water per 
Chapter 93, as well as being an “exceptional value wetland” per Chapter 105. 
 
The Pennsylvania Environmental Hearing Board3 found that changes such as pooling 
and flow loss fit within the definition of “pollution” under the Clean Streams Law4, 
which includes physical alteration of surface waters such as a diminution or deviation 
in flow.  This raises an important policy question as to whether existing use protection 
is being provided to these “special protection” waterways (whether they are EV or 
“only” HQ) when an activity has been authorized which is expected to drop the 
streambed by several feet, resulting in pooling behind the unsubsided gate, which 
then will require, at minimum, excavation of the streambed through the gate area and 
other measures to restore flow to that waterway.  The proposed cost estimates for 
restoration mentioned above assume that everything goes as “predicted”; otherwise, 
sections of the same “special protection” waterways may become dewatered and 
require a year or more of additional physical disturbances as efforts are undertaken 
to try to restore premining hydrologic and biologic conditions.   
 
DEP completed a required CHIA (Cumulative Hydrologic Impact Assessment) for the 
proposed Enlow Fork Mine expansion.  In the section of the CHIA entitled 
“Underground Mining Effects on Surface Waters”, which directs DEP to  
 

Identify all perennial and intermittent streams that will have mining within 
their "zones of potential influence" and describe the conditions or measures 
that will serve to prevent their diminution   
 

the DEP response was that flow loss is  “NA  [not applicable] based on amount of 
cover present beneath all streams”;  i.e., only pooling was expected to occur.   

                                            
3
 Oley Township v. DEP, 1996 EHB 1098 
4
 35 P.S. §691.1 
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Despite these predictions and expectations, during November 2008 at least 1,400 
feet of a perennial section of Crafts Creek unexpectedly went dry as the result of 
longwall mining in the newly-authorized expansion of Enlow Fork Mine (Compliance 
Order #086004, dated 13 November 2008).  The documented loss of water above 
the E18 longwall panel also caused a fishkill.  One year later, as explained by DEP 
representatives to a meeting of residents in Morris Township, the stream still had not 
returned to its natural condition, despite numerous attempts by Consol to grout the 
streambed and to artificially provide flow using surface and groundwater sources.   
 
In Module 8 of its 2008 permit application for expansion of its Bailey Mine, Consol 
provided the following information regarding the greater potential it had observed for 
flow loss in headwater areas as a result of full-extraction (longwall) mining of coal: 
  

Percent of watershed mined is a primary factor in evaluating the potential for 
mining induced flow loss.  The increase in the percentage of watershed mined 
directly increases the influence of other primary parameters and incorporates 
the secondary supplemental variables of mining beneath headwaters/feeder 
springs and cumulative impacts.  The percent of watershed mined influences 
at least two elements of flow maintenance: contributory flow sources and 
surface flow dewatering.  As the percent of watershed mined increases, one or 
both of these elements may be affected leading to an impact or increased 
impact.  Streams that are supported by a number of contributory flow sources 
and multiple subwatersheds generally maintain a higher average baseflow and 
are less likely to experience long term or irreversible changes to flow 
conditions as a result of mine subsidence.  As more of the watershed is mined, 
the potential for a change in the hydrologic system is increased and the 
potential for a flow loss impact in a section of stream is increased.  
Particularly is this so under conditions where the contribution from 
flow sources is limited, as is the case with headwater  type streams that 
are supported by small feeder springs and surface runoff only, the 
potential for dewatering is significantly higher. 
 
Based on observations at some undermined streams, it appears the impacts to 
stream flow by longwall mining are influenced by the number of times the 
streambed is undermined.  In general, the more times the stream is 
undermined, the greater the potential overall cumulative impact will be to the 
stream.        [emphasis added] 

 
Consol’s Enlow Fork Mine was originally known as “Bailey No. 2 Mine” when it was 
first proposed in the early 1980s.  Consol’s Bailey (No. 1) Mine began mining near 
Enlow Fork Creek (which forms the boundary between Greene and Washington 
Counties) and proceeded generally southwestward.  Bailey No. 2 Mine (Enlow Fork 
Mine) began near Enlow Fork Creek at the edge of Bailey (No. 1) Mine and 
proceeded northeastward.  As illustrated in Figure 6, the general pattern of mining 
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has been to start near the mouth of streams and proceed upstream towards the 
headwaters.  The Enlow Fork Mine expansion, by contrast, began longwall 
operations beneath the headwaters of Crafts Creek and proceeded to undermine all 
of its headwater tributaries.  As Consol acknowledged in the quotation above (page 
10), when a stream’s source of water is limited, as it is in headwater areas, 
undermining of those sources is more likely to result in dewatering of the stream 
because a greater percentage of its watershed is affected.  Shortly after the 
headwaters of Crafts Creek were undermined, it suffered an adverse flow loss.  The 
imminent mining of Panels F20 and F21 will undermine the headwaters of Buffalo 
Creek (Figure 7), quite possibly with the same adverse results. 
 
A progression of total-extraction mining similar to that which occurred beneath Crafts 
Creek (i.e., longwall mining beginning in the headwaters area instead of near the 
mouth of a stream) occurred in 2004 under Maple Creek in Fallowfield Township, 
Washington County, where UMCO's High Quality Mine completely dried up the 
stream.  Restoration of flow in Maple Creek was unable to be accomplished, no 
matter what mitigation techniques were attempted.  PennFuture and DEP litigated 
and won a case against UMCO5, whereby it was not allowed to continue to use 
longwall mining in the subsequent panels planned under nearby streams.  DEP 
determined that additional longwall mining there would have similar adverse impacts 
on the streams, and so it authorized only room-and-pillar mining (which UMCO 
elected not to undertake).  One acknowledged means of avoiding damage to streams 
due to full-extraction (longwall) mining is to utilize a different method of underground 
mining (e.g., room-and-pillar). 
 
As noted above, the percent of watershed mined is a “primary” factor in the potential 
for mining-induced flow loss in streams.  The depth of cover (“overburden”) is another 
primary factor which affects whether a stream may experience flow loss, with the risk 
increasing as depth of cover decreases.  The minimum depths of cover under Buffalo 
Creek (500 feet) and Sawhill Run (510 feet) are similar to (indeed, slightly less than) 
the cover which existed under nearby Crafts Creek (540 feet).  Taken together, these 
factors portend the significant likelihood of a flow loss in the “special protection” 
waters of the Buffalo Creek watershed.   

 
VII   RECENT LOCAL EXPERIENCES WITH EV DESIGNATIONS   
 
It is not unheard of for streams with designated uses of HQ or lower actually to be 
attaining EV uses, especially in undisturbed forested headwater sections of those 
streams in the little-studied hollows of Greene and Washington Counties.  Indeed, the 
DEP maintains a publicly accessible list of surface water segments by county 
(http://www.portal.state.pa.us/portal/server.pt/community/existing_use/10557) where 
instream data have been evaluated which indicate an existing use of a waterbody 

                                            
5
 UMCO Energy, Inc. vs PADEP and PennFuture, EHB Docket No. 2004-245-L, 5 September 2006, 

aff’d, 938 A.2d 530 (Pa. Cmwlth. 2007)(en banc) 
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that is more protective than the designated use in §§ 93.9a – 93.9z. The list is 
maintained and updated by the Bureau of Water Supply and Wastewater 
Management.   
 
During 2008, in conjunction with routine stream assessment fieldwork, DEP aquatic 
biologists identified the very first Exceptional Value (EV) streams ever recognized in 
all of Greene and Washington Counties.  UNT North Fork Dunkard Fork (Stream 
Code 32599), which previously had been designated TSF, was found to be attaining 
EV uses.   UNT Owens Run (Stream Code 32704), which previously had been 
designated WWF, also was found to be attaining EV uses.   Both of those streams 
are in Richhill Township, Greene County.  Notably, UNT North Fork Dunkard Fork 
was found to be among the best of all EV streams, and thus qualifies as a “reference 
EV” stream.  
 
During June 2008, a formal petition was submitted to the Pennsylvania EQB 
(Environmental Quality Board) by Foundation Mining, L.P., to redesignate to WWF 
several streams that were designated HQ-WWF in the upper South Fork Tenmile 
Creek basin.  Foundation Mining planned to conduct longwall mining activities in the 
vicinity of the subject streams and knew it would have to comply with more stringent 
discharge requirements if the streams maintained their “special protection” 
designation as HQ than if they were redesignated WWF.  In conjunction with the 
petition, Foundation Mining submitted stream assessment data documenting 
relatively poor water quality conditions in the streams for which it was seeking a 
downgrade in designation.   
 
In response to the petition, and on behalf of PennFuture and local environmental 
protection groups, Dr. Ben Stout conducted independent bioassessment studies on 
the streams (Stout 2009; Schmid and Company, Inc. 2009).  Dr. Stout’s analyses 
demonstrated, and DEP’s own studies subsequently confirmed, that several of the 
subject streams actually were attaining EV uses.  Consequently, instead of reducing 
the regulatory protections afforded to them, five HQ-designated waterways6 were 
immediately reassigned in 2009 to the most protective classification of all - 
Exceptional Value - on the DEP statewide list.    
 
That the coal company consultants’ data on stream conditions and water quality 
differed so sharply from what Dr. Stout and DEP actually documented must be kept 
in mind in the current situation.  The premining bioassessment data provided in the 
Enlow Fork and Bailey mine expansion applications (which are discussed herein in 
part) suggest that some of the streams have very good water quality, but even those 
data must be viewed skeptically as minimum indicators of the aquatic uses and 
conditions of streams in the areas where coal extraction is intended.  

 
                                            
6
 UNT #40637 House Run, UNT #40638 House Run, UNT#40629 McCourtney Run, UNT #40634 
Hoge Run, and UNT #40633 Hoge Run. 
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VIII   SUMMARY AND CONCLUSIONS  
 
This report provides existing technical data which clearly establish that numerous 
waterbodies in Greene and Washington Counties warrant existing use evaluation by 
DEP.  In accordance with the requirements of Chapter 93, the DEP should conduct 
immediately the necessary bioassessment surveys to document the existing “special 
protection” uses of streams within the 9,688-acre DEP-approved Enlow Fork Mine 
expansion area and within the 3,175-acre proposed expansion area for the Bailey 
Mine.  The need for these specific evaluations is urgent in light of the imminent 
threats to these streams, to their existing uses, and to their associated wetlands 
posed by longwall coal mining and Marcellus Shale natural gas production.   
 
Looking forward, the DEP District Mining Offices should formalize an arrangement 
with the DEP Office of Water Management so that the latter’s aquatic biologists can 
perform routine reviews of premining inventory data, with followup in-field 
investigations as warranted, prior to approving any permits for surface or 
underground coal mining activities.  

 
IX   AUTHORSHIP 
 
This report was compiled by Stephen P. Kunz , with assistance from James A. 
Schmid, senior ecologists with Schmid & Company, Inc.  Mr. Kunz has been an 
environmental consultant since receiving a degree in human ecology from Rutgers 
University in 1977.  Dr. Schmid is a biogeographer with 40 years of experience in 
ecological consulting.  Both Mr. Kunz and Dr. Schmid are certified as Senior 
Ecologists by the Ecological Society of America and as Professional Wetland 
Scientists by the Society of Wetland Scientists.   
 
Mr. Kunz and Dr. Schmid offer outstanding credentials as experts in ecology, 
wetlands, environmental regulation, and impact assessment.  They have analyzed 
the environmental impacts of many kinds of proposed development activities in 10 
states, including coal mining facilities, industrial facilities, transportation facilities, 
commercial developments, and residential developments.  They have written 
Environmental Impact Statements under contract to the US Environmental Protection 
Agency, Army Corps of Engineers, Interstate Commerce Commission, various 
agencies of state and local governments, and a diverse array of private sector 
entities.  They have prepared comprehensive analyses of environmental regulations 
of nationwide scope.  

 
X   ACKNOWLEDGMENTS 
 

Much of the information and underlying mine permit documents presented herein 
were obtained by the authors from the files of the Pennsylvania DEP’s Bureau of 
Mining and Reclamation offices pursuant to the Pennsylvania Right to Know Law (Act 



 
 
 
 

 
14 

 

 

3 of 2008).  The authors sincerely appreciate the cooperation of the Department, and 
in particular the assistance of the staff of the California District Mining Office in Coal 
Center, PA.  The authors' review of those records, and the consequent discovery of 
the significant and serious issues regarding current and ongoing longwall coal mining 
operations and permitting as presented in this report, were made possible by grants 
from the Pennsylvania Chapter of the Sierra Club (Bernheim Fund) and the 
Allegheny Group of the Pennsylvania Chapter of the Sierra Club (Huplits Wildlife 
Fund). 

 
XI   REFERENCES CONSULTED 
 
Civil & Environmental Consultants, Inc. (CEC).  2007a.  Biological monitoring report, 

Enlow Fork Mine north expansion, EI8-E23 and F18-F23 panels, East Finley, 
Morris and South Franklin Townships, Washington County, Pennsylvania.   
Prepared for Consol Pennsylvania Coal Company.  Pittsburgh PA.  892 p. 

 
Civil & Environmental Consultants, Inc. (CEC).  2007b.  Biological monitoring report, 

Bailey East Mine expansion area, Richhill Township, Greene County, PA.   
Prepared for Consol Pennsylvania Coal Company.  Pittsburgh PA.  986 p. 

 
Meyer, Judy L., Louis A. Kaplan, Denis Newbold,  David L. Strayer, Christopher J. 

Woltemade, Joy B. Zedler, Richard Beilfuss, Quentin Carpenter, Ray 
Semlitsch, Mary C. Watzin, and Paul H. Zedler.  2003.  Where rivers are born: 
The scientific imperative for defending small streams and wetlands.  American 
Rivers and Sierra Club, sponsors.  24 p. 

 
PADEP (Pennsylvania Department of Environmental Protection).  2003.  Water 

quality antidegradation implementation guidance.  Technical Guidance 
Document (TGD) Number 391-0300-002.  Bureau of Water Supply and 
Wastewater Management.  Harrisburg PA. 137 p. 

 
PADEP.  2005.  Surface water protection - underground bituminous coal mining 

operations.  Technical Guidance Document (TGD) Number 563-2000-655   
Bureau of Mining and Reclamation.  Harrisburg PA. 43 p. 

 
PADEP.  2008.  Brief explanation of the stream redesignation process.  PADEP - 

Bureau of Water Standards and Facility Regulation.  Harrisburg PA.  
http://www.depweb.state.pa.us/portal/server.pt/community/water_quality_standards/1
0556/stream_redesignations/553982  

 
Schmid and Company, Inc.  2000.  Wetlands and longwall mining: regulatory failure 

in southwestern Pennsylvania.  Prepared for the Raymond Proffitt Foundation.  
Media PA.   83 p.   
http://www.schmidco.com/Wetlands%20and%20Longwall%20Mining%202000.pdf  



 
 
 
 

 
15 

 

 

Schmid and Company, Inc.  2008.  Review of a petition to redesignate Grinnage Run 
from HQ-WWF to WWF, South Fork Tenmile Creek Basin.  Media PA.   26 p. 

 
Schmid and Company, Inc.  2009.  Review of a petition to redesignate tributaries to 

South Fork Tenmile Creek from HQ-WWF to WWF.  Media PA.   37 p.  
http://www.schmidco.com/SchmidCo_Report.pdf  

 
Stout, Benjamin M. III.  2002.  Impact of longwall mining on headwater streams in 

northern West Virginia.  West Virginia Water Research Institute.  Morgantown 
WV.  35 p. 

 
Stout, B. M. III.  2004.  Do headwater streams recover from longwall mining impacts 

in northern West Virginia?  West Virginia Water Research Institute.  
Morgantown WV.  33 p. 

 
Stout, B. M. III.  2009.  Stream conditions in South Fork Tenmile Creek watershed, 

Greene County, Pennsylvania.   Wheeling Jesuit University.  Wheeling WV.   
17 p. 

 
Western Pennsylvania Conservancy.  2005a.  Greene County natural heritage 

inventory.  Prepared for the Greene County Department of Planning and 
Development.  Pittsburgh PA.  180 p. 

 
Western Pennsylvania Conservancy.  2005b.  Buffalo Creek watershed assessment 

and protection plan.  Prepared for the Buffalo Creek Watershed Association 
Blairsville PA.  (CD-ROM) 



 
 
 
 
 
 
 
 
 

APPENDIX A: 

 
 

Excerpts from 
 

CEC Bioassessment Report for the Enlow Fork 
Mine Expansion Area 

 
dated 12 November 2007 



BIOLOGICAL MONITORING REPORT
ENLOW FORK MINE NORTH EXPANSION

EI8-E23 AND F18-F23 PANELS
EAST FINLEY, MORRIS AND SOUTH FRANKLIN TOWNSHIPS

WASHINGTON COUNTY, PENNS\'LVANIA

Prepared for:

CONSOL PENNSYLVANIA COAL COMPANY
CLAYSVILE, PENNSYLVANIA

CEC Projects 070-338.0003

November 12,2007

Administrator
Text Box
    Appendix A

Administrator
Highlight

Administrator
Highlight

Administrator
Text Box
Selected excerpts provided herewith



8-'ls'll,
TABLE OFCONTENTS

Page

Tables

Table I - Stream water euality, Habitat characteristics, and Appendix B Scores - Buffalo
Creek Main Stem

T4!" ? - Stream water euality, Habitat characteristics, and Appendix B scores - Tributanes
32777(16),32777(23),329999, and 33000 to Buffalo Creek
Table 3 - stream water Quality, Habitat characteristics, and Appendix B scores - 32996,
32996(3) wtd 32996(6') to Buffalo Creek

T{1" 4 * Stream water Quality, Habitat characteristics, and Appendix B Scores Tributary
32998 to Buffalo Creek

I{b 5 - stream water Quality, Habitat characteristics, and Appendix B Scores - crafts crcek
Main Stem
Table 6 - Fish community sampling Results and Metric Calculations - crafts creek Main stem
Table 7 - Stream water Quality, Habitat characteristics, and Appendix B Scores - Tributanes
4O944 and 40944(1) to Crafts Creek
Table 8 - Fish Community Sampling Results and Metric Calculations - Tributaries 4o944 and
4O944(l) to Crafts Creek
Table 9 - streim water Quarity, Habitat characteristics, and Appendix B Scores - Tributaries
40942, 40943, and a0943(l ) to Crafts Creek
Table l0 Fish community sampling Results and Metric carcurations - rributariirp og+2, _ ,: ,40943, and 40943( l ) to Crafts Creek j "-'

I NOvr??

1.0

ln

3.0

4.0

5.0

idiOryz-,-,-' -J
I

i N0v12?007
I

Ij"'":'



1.1

r,O INTRODUCTION

BACKGROUNI)

Consol Pennsylvania Coal Company (CPCC) retained Civil & Environmental Consultants, [nc.

(CEC) to collect and interpret baseline ecological monitoring data for the two-year mining plan

of the proposed Enlow Fork Mine North Expansion area located in East Finley, Morris and South

Franklin Townships, Washington County, Pennsylvania. The study area includes the El8-E23

Panels and the F18-F23 Panels longwall mining panels, and the shared main, which exceeds the

two-year mining plan area (Figure I - Site location Map). Pike Environmental Consulting

(PEC) was a subconsultant to CEC and performed the biomonitoring for the Fl8-F23 Panels.

The ecological data collection involved sampling representative str€am reaches for water quality,

habitat characteristics, benthic macroinvertebrates, and fish. The biological sampling was

performed in accordance with the low gradient stream sampling protocol presented in Appendix

B of the Pennsylvania Department of Environmental Protection (PADEP) Technical Guidance

Document (TGD) 563-2000-655, Surface Water Protection - (Jnderground Bituminous Coal

Mining Operations (PADEP 2005). The Appendix B data collected include total biological

scores based on the low gradient benthic macroinvertebrate sampling, Wolman pebble counts,

and low gradient stream habitat assessment scores.

The data presented in this report were collected befween March 13 and May 7, 2007. These data

supplement the initial baseline data presented in Biological Monitoring Data Report, Enlow Fork

Mine North Expansion Area, Ilashington County, Pennsylvania dated June 24, ZO05 (CEC

2005).

PURPOSE

The purpose of this study was to collect ecological data that will be used by CPCC in prepanng

various permit applications, as well as fulfilling the biological monitoring reqg!

R-070-338-0003 -l-
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PADEP TGD 563-2000-655. The permit applications will address potential ecological impacts

to streams as well as the proposed stream restoration activities.

STUDY AREA CHARACTERISTICS

This study area encompasses approximately 7,865 acres including the proposed permit boundary

(Panels El8-E23 and Fl8-F23) and a shared main as shown on Figure I - site Location Map.

The study area is located within the waynesburg Hills physiographic province (pennsylvania

Department of conservation and Natural Resources, PA DCNR 2000) of the western Allegheny

Plateau Ecoregion (united stated Environmental Protection Agency, USEpA 1999) located

within the Monongahela River catchment area. The study area includes portions of the following

watersheds:

Stream Name and PADEP
Stream Code

Total Watershed
Area (Acres)

Watershed Area within
Studv Area (Acres)

Buffalo Creek (32777) 104,121 1qq7

Crafts Creek (40938) 2,405 1,652

Robinson Fork (32650) 14,343 235

Sawhill Run (32982) 1,806 1,t24

Templeton Fork (32708) 13,280 1,3 7l

Tenmile Creek (40285) 216,255 4,096

Crafts Creek is a tributary to Tenmile Creek which flows into the Monongahela River. Sawhill

Run is a tributary to Buffalo creek which discharges directly into the ohio River. Both

Ternpleton Fork and Robinson Fork flow into Enlow Fork which then flows into wheeling

Creek The following table provides the total acreage for each of these watersheds and the

acreage for that portion ofeach watershed located within the study area.

Predominant land-uses within the study area include primarily farmland on floodplains and

moderate slopes, and interspersed tracts of forest (second-growth, mixed mesophyic). The

watersheds within the study area display dendritic pattems of drainage withi )ir ee&hffent- =i *\rl-i / r.: tJ

No"|htVr l2kffiC7

r;rt , .r.-"tr!"rEcton
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areas. The streams for the most part are moderate-gradient (2 to 4% slope) (Rosgen 1996). The

sheam order (strahler 1964) for streams within the study area ranges from unmapped headwater

tributaries to second-order streams based on united states Geological survey (USGS)

topographic mapping.

1.4 PA CIIAPTER 93 AQUATIC LIFE PROTECTED USE

According to Pennsylvania's llater Quality standards (chapter 93, Titlc 25, pennsylvania code;

Pennsylvania code online 2006), Templeton Fork, crafts creek, Tenmile creek and their

unnamed tributaries, including the headwater stream reaches contained within the site

boundaries, all have a protected aquatic life use designation of rrout Stocking (TSF). The TSF

protected use is defined as "maintenance of stocked trout fiom February 15 to July 3l and

maintenance and propagation offish species and additional flora and fauna which are indigenous

to a warm water habitat.

Buffalo creek, sawhill Run, and their unnamed tributaries, including headwater streams

contained within the site boundaries have a protected aquatic life use designation of Warm Water

Fishes (wwF) and special protection use of High euality (He). The wwF protected use is

defined as "maintenance and propagation offish species and additional flora and fauna which are

indigenous to a warm water habitat".

i.,--..-';, u,--J

NOv l 2 2c07
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2.1

2.0 METIIODS

APPENDIX B STREAM BIOLOGICAL MONITORING

The Appendix A stream classification data presented in CEC's Stream Classification Report,

Enlow Fork Mine North Expar*ion EI8-E23 and FI8-F23 Panels, East Finley, Morris and

South Franklin Townships, lI/ashington County, Pennsylvania (CEC 2007) was examined to

determine the extent of biologically diverse streams within the study area. Sixty biomonitoring

stations were established on biologically diverse stream reaches within the study area for the

TGD Appendix B (PADEP 2005) benthic macroinvertebrate sampling. The stations were

located based on geogaphical distribution, stream order, gradient of the streams within the

panels, and potential for undermining effects (Figure 2). Photographs of each statron are

included in Appendix B of this report.

CEC performed basic water quality measurements, evaluated physical habitat conditions,

performed USEPA (1999) habitat assessments and modified Wolman pebble counts in

conjunction with the Appendix B benthic macroinvertebrate sampling. Field data forms for the

stream biomonitoring are in Appendix A. The methods used to collect this information are

presented in the following sections.

2.1.1 Stream Physical and Chemical Parameters

Field water quality parameters, including temperature, dissolved oxygen (DO), pH, and

conductivity were measured at the biomonitoring stations concurrent with benthic

maffoinvertebrate sampling. Tanperature, conductivity, and DO were measured in situ using a

handheld YSI Model 85 meter. The pH was measured in situ using a handheld Cole Parmer

Model 300 meter. Water velocity was measured across a representative slow riffle/run cross-

section with a uniform bottom and laminar flow (if possible) using a calibrated Marsh-McBimey

Model 2000 Flow-Mate stream velocity meter. These meters were maintained, operated, and

calibrated per the manufacturer's instructions. Stream flow rates were calculated using the U.S.

f;,.- ",.-, ".-J
R-070-338-0003 t2,2007
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Geological Survey midsection, current meter method (Nolan and Shields 2000, carter and

Davidian 1968, Buchanan and Somers 1968).

Water quality measurements were recorded on a modified U.S. Environmental Protection

Agency (USEPA 1999) Physical Habital,/water euality Field Data sheet. Stream velocity,

width, and depth measurements were recorded on a modified usEpA (1998) stream Discharge

Field Data Form.

2.1.2 StreamHabitatCharacteristics

Stream habitat characteristics were recorded at biomonitoring stations. Habitat characteristics

observed and recorded during the stream sampling included thc following physical habitat

descriptors and features; (l) visual appearance of water and sediment quality; (2) dimensrons

(length and width) of the wetted charurel; (3) minimum and maximum water depth; and (4)

degree of charurel canopy cover (e.g., open, partly open, shaded, or partly shaded). These data

were recorded on a modified USEPA (1999) Physical Habitat/lVater Quality Field Data Sheer

(Appendix A). Stream habitat was evaluated using the USEPA Habitat Assessment Field Data

Sheets (modified from USEPA 1999). The Habitat Assessment Field Data Sheet - Low Gradient

Streams was ussd to score reaches comprised predominantly of pool and glide habitats and the

Habitat Assessment Field Data sheet - High Gradient streams was used to score reaches

comprised predominantly of riffle and run habitats. A modified Wolman Pebble Count was also

performed at each station according to methods presented in Harrelson, ct al. (1994) to

characterize the particle size distribution of the stream substrate.

2.1.3 Stream Benthic Macroinvertebrate Community Data

The following sections describe the methods used to collect and analyze benthic

macroinvertebrate community data for the streams surveyed in this study.

ilr"l \/ 1 t
R-070-338-0003 12,2007
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2. 1. 3. I Benthic Macroinvertebrate Community Sampling

,4il'frff

Bentlic maoroinvertebrate samples were collected in accordance with the conditions of
Pennsylvania Fish and Boat Commission (PAFBC) 2007 Pennsylvania Scientific Collector Type

III, Permit No. 159. The benthic macroinvertebrate community sampling procedure employed by

CEC is described in detail in the following paragraphs.

The field sampling of benthic macroinvertebrates was performed in accordance with PADEP

TGD 563-2000-655, surface water Protection - Ilnderground Bituminous coal Mining

operations (PADEP 2005). cEc followed the specific procedures outlined in, "Appendix B -
PADEP l,ow Cradient Stream Assessment Protocol" presentcd on pages 30-41 of the TGD.

Stream biomonitoring stations were established in the field based on stream habitat

characteristics within the individual stream reaches initially identified for Appendix B sampling

(Figure 2 and Section 3.1). Each sampling station identified for assessment was 100 meters long.

After identifying and quantifoing the available habital types present within the stream reach (i.e.,

snag, submerged aquatic vegetation, cobble/gravel, sand,/fine sediment, and coarse particulate

organic matter (CPOM)), ten benthic sampling locations were selected that effectively

represented the observed habitats so that at least two jab samples were collected with a D-frame

net in each type of habitat present. Detailed descriptions of each habitat type (e.g., snag,

submerged aquatic vcgetation, etc.) are presented on PADEp Appendix B-Benthic

Macroinvertebrate Field Data Sheets located in Appendix A. when one or more of the specified

hab'itats was absent from the sampting reach, the D-framc jab samples allocated to these missing

habitats were re-assigncd to the available habitats, proportionatcly among the most extensive

habitat tlpc(s) in the stream reach.

After selecting the ten prospective jab locations, a D-fiame dip nct (12 inches wide x l0 inches

high x 18 inches decp) with nylon Nitex multifilament net (500 micron mesh size) was used to

perform onejab at each location. onejab consisted of sampling a 30-inch long path within the

habitat type using thc D-ffame net. The specific methods and mechanics used to physically

collect jabs in the five different habitat types are presd,niird in the TGD B document.

R-070-318-0003 12,2007
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The number of proposed jabs and actual jabs collected in each available habitat type were

recorded on a modified PADEP Appendix B-Low Gradient Stream Assessment Protocol Benthic

Macroinvertebrate Field Data Sheet (Appendix A).

Immediately after collecting an individual jab, the net was carefully inverted and the contents

emptied into a benthos bucket equipped with a 500 micron screen bottom. The net was

examined for clinging organisms, which were also transferrcd into the bucket. After the ten jabs

were collected, the organisms and material retained in the bucket were combined into one 2-

gallon sample bucket and preserved with ethanol (>70% final concentration). The station

number, stream name, station location, PADEP Appendix B sample and date were clearly

marked on each sample container. The container was sealed and returned to the CEC laboratory

for analysis.

A 200 +20o/o subsample of benthic macroinvertebrates wns processed in the laboratory from the

composite sample collected at each biomonitoring station, according to the methods presented in

the PADEP TGD (2005). Each composite macroinvertebrate sample was initially washcd in a

U.S. Standard No. 35 sieve. Large rocks and sticks were washed over the sieve, carefully

examined for organisms, then discarded. 'l"he sieve contents were then transfened into a shallow

pan with a numbered grid consisting of 28 squares (each square measured 2" x 2") with 4 rows

consisting of 7 squares per row. Approximately 1/z to 2 inches of water was then added to the

pan and the sample material was gently stirred to disperse the contents evenly throughout the

pan.

Grid cutters (stainless steel tubular pipe sections), each with an inside area of approximately 4

in2, were used as the subsampling devices. First, a random numbers table for the 28 grid squares

was created for the sample using Microsoft@ Excel. Starting with the first random number, the

grid cutter was centered over that selected grid number and gently "cut" into the sample material.

The material within the grid cutter was carefully removed and placed in a white enamel pan, then

dispersed with tap water and examined for identiliable benthic macroinvertebrates which were

removed, counted and temporarily placed in a Petri dish containing water. This process was

repeated for the next three grids, resulting in the first
J i*..-r-l v L-
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If the subsamplc count was within the targctcd 20Gt20% (160-240 range) organism count, then

subsampling was complcte and the organisms wcrc transferred into a 4-ounce glass jar that

contained 70% cthanol and was labeled with thc required sample information. lf thc samplc

count was below the minimum 160 organism count after sofiing four grids, then a grid cutter was

placed on the fiflh grid listed on the random numbers table and the material was rcmovcd and

sorted for macroinvertebrates. Additional grids wcrc sorted until the 200+,20% organism goal

was met, at which point thc organisms were transferred to labclcd sample jars containing 700%

ethanol. Oncc a square was chosen, it was cntircly sorted ior macroinvertebratcs. In thosc

instanccs where the 240 organism limit was exceeded by sorting the initial four ggids for the

sample, secondary subsampling rvas required to bring the organism total back under the specified

maximum limit. In these cases, tl.re organisms collcctcd from the first four grids were placed in a

second gridded pan containing a small amount ofcold water. Thc organisms were distributed as

cvcnly as possible within the pan. A new random numbers table was generated for the selection

of grid numbers. Crids werc sorted in order until the 200 +20To organism goal was reached.

Identification of benthic macroinvertebratcs was performed employing a variable magnification

(20 to 120X) stereomicroscopc, a tungsten halogen light with a bifurcated gooscncck cxtension,

and kcys by Peckarsky et al. (1990), Merritt and Cummins (1996), Smith (2001), Stewart and

Stark (2002), Wiggins (2000), and Thorp and Covich ( I 991 ). All sortcd macroinvertebrates

werc storcd in 707o ethanol solution and archivcd for fu1ure ref'erence. CL,C identificd niost

insect taxa to the genus level and other taxa to thc lowest practioal level, with the exception of
Annelids, which were identified to class level, and Curculionidac, Chironomidac,

Ceratopogonidae, 'Ialitridac, Decapoda, Gastropoda, and Pelecypoda, which were identifled kr

family level. Data rcports for the benthio macroinvertebrates are presented in Appendix C,

Collembola (spring-tails), Hemipterans and aquatic bcctles other than lawal Gyrinidae,

Hydroscaphidae, Haliplidae, Pscphenidae and Ptilodactylidae and larval and adult Elmidae were

excluded from the 200 organism subsample used to generate the benthic mctrics. Tolerance

values and Functional Fccding Group (l-F'G) designations uscd to calculate the lntolerant taxa

richness and Filtcrer-Collector + Predator taxa richness metrics were obtained fiom an expanded

taxa list provided to Michael Davison of cEC by Mr. charles McGanell of the I'ADBI, central

R-070 338 0001 Nor cmher 12, 2007
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Office via e-mail transmission dated November 23, 2005. The expanded taxa list includes

additional taxa not present in the original list in the PADEP TGD Appendix B section.

2. 1. 3. 2 Benthic Macroinvertebrate Community Metrics

organism subsample produced for each sampling station resulted in the generation of a taxa list

with the number of organisms present for each distinct taxon. These data were used to calculate

the values tbr the five biological metrics presented in PADEP TGD, Appendix B , Low Gradient

Stream Assessment Protocol. These five benthic metrics, which are all based on taxa richness

rather than percent abundance, are presented on the following table:

All five ofthese mefics generally show a decrease in values in response to degradation in water

quality or other environmental perturbation.

The observed values for the five biological metrics were calculated for each sampling statron. It

was then necessary to normalize each observed valuc obtained for the five metrics to a scale of0

to 100 based on the 95u percentile valuc from the PADEP's statewide low gradient stream

dataset using the following equation:

Normalized Metric score: (Observed Value / 95'n Percentile Value) x 100

The taxonomic identification of benthic macroinvertebrates prcsent within the 2O0 ,L20yo

Biological Metric Metric Category Description

Taxonomic Richness Richness Total Number of taxa

Trichoptera Taxa Richness Richness Total Number of caddisfly taxa

Percent EPT Taxa Composition

The total number of Ephemeroptera (mayfly),
Plecoptera (stonelly), and Trichoptera
(caddisfly) taxa divided by the total number of
taxa

Intolerant Taxa Richness Tolerance
The total number of taxa with a pollution
tolerance value <5

Filterer-Collector +
Predator Taxa Richness

Trophic
The total number of taxa in the filterer-
collector and predator functional feeding

Sloups
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The 95th percentile values from the Pennsylvania statewide, low gradient stream dataset are

presented in the following table, which provides an example ofthe metric calculations performed

for Station BSWI6 on Crafts Creek within the study area:

Biological Metric

Station BSW16
Crafts Creek

(Observed
Values)

95'n Percentile
Value of PA

Statewide
Dataset

Normalized Score
{Observed Value /

95th percentile value)
x 100

Taxonomic Richness 22 30.5 72.1

Trichoptera Taxa Richness I 10.5 9.5

Percent EPT Taxa 36.4 61.6 59.1

Intolerant Taxa Richness 6 16.0 50.0

Filterer-Collector + Predator
Taxa Richness

7 IJ-f 51.9

Total Biological Score (mean
of adjusted values)

48.5

The total biological score was calculated as the mean of the five normalized metric scores. In

those instances where the observed value is better than the 95t percentile value for a metric, the

normalized score is converted to a maximum of 100 before the total biological score is calculated

for the sampling station. The total biological score was calculated for the 45 Appendix B benthic

macroinvertebrate sampling stations in the El8-E23 and F18-F23 panel study area.

,,7 FISH COMMUNITY DATA

Fish community sampling procedures and the metrics used to analyze fish community data are

described in the following sections.

2.2.1 Fish Community Sampling

Electrofishing surveys were conducted by cEC at the 26 biomonitoring stations on the El8

through 823 panels. Fish sampling was not performed concurrently with the Appendix B

- t0-R-070-338-0003 t2,200'7
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3.0 STREAM BIOLOGICAL MONITORING RESULTS

STR.EAM BIOMONITORING STATIONS

During March through May 2007, CEC and PEC sampled 60 biomonitoring stations within the

projected two-year monitoring plan of the permit area, which includes the El8-E23 and F18-F23

Panels. The biomonitoring stations are listed in the table below and are shown in Figure 2. Field

data forms and photographs collected at the biomonitoring stations are provided in appendices A

and B, respectively. Stream water qualily, habitat, and biological data are presented in Tables I

19. The following sections present the biomonitoring results for each major watershed and the

streams sampled in the study area.

NOv I 2 200i

urC .t r^!G^r{ '1.rPd.ctb.

Stream Name Biomonitoring Stations
Buffalo Creek (main stem) 32777 -Enlow-F20 Panel-BSW3 8

327 7 7 -Enlow -F21 Panel-BSW4Z
327 77 -Enlow -F22 Panel-BSW46
32777 -Enlow -F23 Panel-BSW5 I

Buffalo Creek tributaries 327 7 7 (23)-Enlow-F20 Panel-BSW39
3277 7 (1 6')-Enlow-F2 I Panel-BSW4 I
33000-Enlow-F2 I Panel-BSW43
32996(6)-Enlow-F22 Panel-BSW44
32996-Enlow-F22 Panel-BSW45
32999-Enlow-F22 Panel-BSW47
32998-Enlow-F22 Panel-BSW48
32996(3)-Enlow-F23 Panel-BSW50
32998-Enlow-F23 Panel-BSW52
32998-Enlow-F23 Panel-BSW53

Crafts Creek (main stern) 40938-Enlow-El 8 Panel-BSW I 6
40938-Enlow-El 9 Panel-BSW20
4093 8-Enlow-E20 Panel-BSW26

R-070-338-0003 -15- t2,2007
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Stream Name Biomonitoring Stations

Craft s Creek tributaries 40944-Enlow-E1 8 Panel-BSW I 3

40944( I )-Enlow-E18 Panel-BSW14
40942-Enlow-E I 8 Panel-BSWI 5
40944-Enlow-E1 9 Panel-BSW I 8
40942-Enlow-E1 9 Panel-BSW I 9
40938(5)-Enlow-E1 9 Panel-BSW2 I
40942-Enlow-E20 Panel-BSW22
40943-Enlow-E20 Panel-BSW23
4094 I -Enlow-E20 Panel-BSW24
4093 8(6)-Enlow-E20 Pancl-BSW25
40943( I )-Enlow-82 I Panel-BSW28
40938(3IEnlow-E2l Panel-BSW29
40939-Enlow-E22 Panel-BSW32
40939-Enlow-E22 Panel-BSW33
40940-Enlow-E23 Panel-BSW38

Tributary 32682 to Robinson Run 3265O-Enlow-F22 Panel-BSW49
32682-Enlow-Fl 9 Panel-BSW35
32682-Enlow-F20 Panel-BSW40

Templeton Fork (main stern) 32708-Enlow-82 1 Panel-BSW27
32708-Enlow-E22 Panel-BSW3 1

32708-Enlow-E22 Panel-BSW34
32708-Enlow-F I 8 Panel-BSW23
32708-Enlow-F l 9 Panel-BSW30

Ternpleton Fork tributaries 32741 -Enlow-El 8 Panel BSW1 0
32708(50)-Enlow-E1 9 Panel-BSW1 I
32708(50)-Enlow-E20 Panel-BSW 1 2
32708(9)-Enlow-E22 Pancl-BSW3 0
327 44-Enlow-F 18 Panel-BSW24
32743-Enlow-F1 8 Panel-BSW25
327 42 -En\ow -F 1 8 Panel-B SW26
32738-Enlow-Fl 8 Panel-BSW27
32739-Enlow-F I 8 Panel-BSW28
327 39(2)-Enlow-F I 8 Panel-BSW29
32745-Enlow-F1 9 Panel-BSW3 I
32744-Enlow-F 1 9 Panel-BSW32
32743-Enlow-F1 9 Panel-BSW33
32739-Enlow-F I 9 Panel-BSW34
32'7 45 -Enlow -F20 Panel-BSW36
32"1 44-Enlow-F20 Panel-BSW37

Tenmile Creek tributaries 40937-Enlow-El 8 Panel-BSW I 7
40949(1 )-Enlow-E23 Panel-BSW35
40949-Enlow-E23 Panel-BSW36
4095 I -Enlow-E23 Panel-BSW37

I r*--' -t u -J
Nia\/ I t ,rr'rtrrvv t, ! //trul
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S@RE 7'
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g.bsfafe f8\,o.abls for
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EUb0oE€d log3, und€rqn
banks. 006610 or oo|gr
ElaDb habfrat ard d a
dag€ to allory tul
cobnhadoo pot€ndal 03.,
bg5r'€nags [|al ars !d.|6{
bfa'|d filtar|sir tl.

qr{0% lfitr d daD|6 mDfiaq
r.6F8uisd to. tul
Cobr|balo.l polonlht
rd€quals ha!ftat br
maliooanc€ oa poouldgnq
DrEoflca ot addHonal
Etadhab h tho bm ot
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hr coS.rlradoo {msy ade at
iigh €rd d 8cab)r

rGqt% mh o[ stablo
habitat tEbltrt a\,alabf|ty

l€ss t|an dasftEbl€r
substate llequejdy
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l.€ss than 10% staib
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otrldo{s; €|Jb€Lai. ursbHe
o.lacldng.

a Pool Sub3tde
Cna|{:b.tsalbtl

SOOFE 15

MmIg of subslialo
maladats, r,ft grswl and
Fm sand p€rialent rcot
malE Erd submaqEd
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DIBenI
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scofiE 10
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SOOBE 10
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Pa|amotor
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t Chanml Ansdon

SCORE 16

chsrndlla&n or or|'dgng Somg chdnnoEaton
Pr€8€||l usually In a|gas of
bddg€ €butmnts; evld€ncs
of past cfianngtrzalbo, i,e.,
dr€ddng, (gFat8r lhan pasl
zoyr) mayb€ pros€nt, but
rgcorn dannelizalbn ls not
Dtatsant

gl|anne||zamn mry oe Banl€ slro${t snn g6Dm
o. csmonq o\rai 80% of lft€
sUg€rn |€dr chamsfzod
u*, dbnptod. Instram
haHlal grsalt afiet€d or
r€fliov€d sdkoly.

aD60 ormn m[ glfgam

wl|l| nomal pat!8nl
BIANE|vE;
ihofig 6trrat|]8s pfg3gnl
cn bo$ banks; and 10 !o
Bof, o{ Elr€am rc€rlr
*ErE olzsd a'd disnrDtEd.

Z Channol slflrosny

sconE 14

Ihs bsrb h f|€ 8t€am
lrc|ga8e ih6 stra|n lsngfil
c lo 4 ||lnee long€r lhan It lt
r83 h asbatght Ine. (t'bl€
. ct|ann€l blaldhg b
coosHEl€d rcrmal h
c@{tal phh6 ard olher hM

Mng at€as. Thb
pala nst€r 18 rx)l saslly
ral€d h lh€s. a|Ea5.)

Itr€ b€n(b ln lhs ctltam
imr€qss fte Btsam lgngfi 1

b 2 Xmos hnq6r lhan fi lt
x,a8 ha€babt [n€,

Ihs bffds h ths rfsam
hq€as€ lh€ 8t'Edn bnglh
I to 2llnss longer [|an ll lt
,.as ln a stralglt lin6.

chamdsra&lrq wabflray
hss b€€n dannalzed to. a
bng dlstarEs,

8. 8an* Sfaunty (8coro
eaE r bonk)

sooRE (LB) 5
SCORE fRBI 5

Bank8 SbDl€; €lrldBDce of
Eroshn oa bank ftIuro
abeent cmlntml; fiae
ootsntlal for i.|t|!€

obloms. d% ql bank
all€cl€d,

llo('€tat€ly stablo;
hfEquorl Srnall arsss of
erosho mo€dy heal€d o/or.
n8O% d bank h ledr has
a€as of €ro€bo.

itoderal6v unsbblo; 3$,
60% of bank h r€ach has
BrBaE o[ €rosloq hlgh
Bmelon potmtial dudm
[oods.

Unsiablei many €rcftd
aEaa: 'raNi ar€ag ftBquont
along sfahht s€clbns and
bsnds; obvb|Ja b€nk
Bhugl*|g 6G1{X}% ol bank
has orclooal scars.

9. V€gst|0vg P.olecdon
(score 6aah bank)

l,lolat detBltrdng bn or
ighl slds by tadng
dqvnslrjsam

scoRE (LB) 6
SCORE (RBI 6

tuiors lian 9096 of tre
rU€€nbank Sutlaa$ Ittd
lftngdhfe p€thn zon€
co!,erod by naidw
v6getafo|l, hctudhq ts€s,
und€latory $rub6, o(
nonriody naa(oplttsg;
wg€tahrs dsn{don
Drrotlgh g[azbg or mqv|ing
mhlm€l or mt olrid€t :
drnoot rI plantr allowed b
glow mtura y.

7Gs(}96 o{ t}|e sboai$ank
Eudaffi cow€d by natvo
vog.latlon, but o||e dass qf
plans b not x.oF
rBp(6enbd; d6nptlon
rYld€nt butnol afi€adng full
phnt grorYh pot€ntal lo ary
g|Eat Brlsnt mors lhar gne-
hal of lhs pol€ntal plant
Et'bbl€ h€lght rsnslnlng.

5G70?6 of ih€ Gtbambs (
$rlac€6 corrgl€d by
vegetaidr[ dbnldoo
ob!,lousi padp8 o{ baru
Eoll or aloG€ly ctopp€d
v€g€ladon oom,nqu l€ss
lhan o0€+taff of tle
potenthl phm €trrbb|6
h€lght.g|mlnkEr

lo€s t|an gr% ot lh€
BtBanb€Irk sufac€G
corsr8d byt egetatoart
dbl|updoo ot sk€a|nbank
v€oeladon b vory hlgh;

'r€getaffon 
hag bogn

rsmovEd b 5 csntiinshrs
o. bss In awrago €f,rbDlo
h€bhr

10. nlpadrn VagEt dv!
Zon. WHth (8core €acfi
bank dpsdqn zofi€)

scoRE (LB) I
SCORE (RE' 8

W-rr[| of t$adan e||€ >rB
metsis: hunun acd\tlt€9
|| - dr!i$ hic haGdtc

Wmr ol dpadan zooo 12-18
m€t6.c hunan advt$eE
haw lrngactod zorie only
mlnlmly.

Wldur of dPaian zono &lZ
malors; lrman actividoa
hrr/b lnDacted 2dt|e a orEal

mfih ot rhadar zo.ro <6
mst96 linl€ ot no alpa.lan
v€getauon dle b l rnan
adfv €6.cl€arflts, hwns, {crc08}

haYg nor lnpac€d d|€"
doal.
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HABITAT ASSESSMENT FTEU' DATA SHEET - HIGH GRADIEI{T STREAMS (FR

Rapb Blioassassrn€,rl Proto€,ds For Use in &rcams aftl Wdaablg Rtvers: Petldryton, Ban ic Mar'mtnw/t€E/'at€s, anct Frs'r,
Secfird Edilidr - Form 2

to!g
0c
c
E30
.E
!o
6:
6
o
o..t
o
6
g
o
E6
o
o.

Habltat
Parameler

Condltlon Cateqorv
oDtlmal Suboptlmal ilarg|ml Poor

Eplfaund
Sub6b.ts/Av|llablt
ColFr

sconE 18

tllsatorman zu ol
8t.66trato favorable aof
Ep a|.r|al oolonlzado.r and
fist co\.€c mk of snsgB,
$bn6rg€d logs, rfit€|qd
banks, cobbls. orotEr
stabl€ haHial ard al a
Btago b allow lull
cobdzalilxr pobnftal (1.e.,

logEy'snags fiat ars lqll n6w
Iall drd E! ransbnq.

{GZ[D6 .nD( OI AlaI'Io
hablta$ $r€fi€ultsd lor tul
colonlzalin pot€ntat
sdeouale habtat tor
maffienanca ol
populadonq pr9€8ncs of
addftlo|tal srioLab In the
fom ol nervh4 hn not y€r

€par€d lor colonhatixl
(rnay r8tg af hl0n €nd ot
scab).

zIH{r mtxolslaDE
haHiat haHtal a\'allaHlity
l€€s lhan desiraHa:
sristrate lr€quently
dstuft€d tr r€mq/sd.

L]oss rnan z0t6 $aD|g
haHlat lacft d habtal b
obvbus; slMaie uElaH€
or lacldno.

Z Embeddedneeg

$coRE 15

Grawl, cobbl€, and boulds
oadtulss are (F25%

surourdsd by flno
s€dtnont

GraY6l, ootbls, and bor.rda
padiclG aro 2S0%
$rlo.rdsd by flno
s€dlndlt.

Gravsl, cobble, and boddq
pafthhs ar€ 5G76%
EuEound€d by fins
sodtnont

G€v61, coobb, aM bort(l€l
pa||iclgs alg nx|ft| than
75% surounded by flno
sadlm€a[

3. Volodtyfirspth R€glme

sconE 16

{l four wbclt}./deptl
€glmss presanl (slor$
dsop, sl_olrr-shalloiv, tasl-
deop, fast€llallorY.
lslolv ls <OJ nr/s, d€ep b >

D.5 m.)

only 3 ot t|g 4 i€glnes
p.qssnf fl fa5t6halaur b
mlsslng, €Eoro lowq than f
mlsslng oth€r r€glms8).

clr y2oftr€4habltat
|Eglrnss pr€s€. (if f.sl.
sharb!,Y o. 8lorv€halbx a|9
rdsdng,6corc lo ).

Dorr|lnated by 1

vslodt/dspth lggLns
(usualy 8lo$.S€p).

a. SGd||t|€r lteposluon

14

Llllb qf m gnlarggm€||| of
Ebnds or poht ba.s ard
bss b|an €% ol lt|6
boltom att€cted by
s€d|lr|Er d€posifion,

sorft, new hctBalx) ln baf
fo.rnatir\ nostly ftorn
gre!€|, €ard or fho
E€dlrFnq 5{0en ot t|e
bofi o.n atf ocr€di sllght
depGi6on ln pools,

Mderale d€poEson of nev{
gravsl, sand oaft|e
s€dlmontoo old ard nsw
baf€; 3&50% of lh€ botixn
6ff6c't€d; s€diment depo€iE
al ob6tu{dons,
conslrtcdoos, al|d b€ndsi
modrals d€posidon of poolr
0,sval€nt

Heavy depodlts d En€
mabrial, hcr€assd bar
dowbprnor|t more than
5096 of lie bouom
dranghg lrsqu€n{S pools
almost al8ent dle to
s|.$€tandal s€dlme.{
dopo€lton.

5. Cftannol Flow Status

sconE 't6

Walgr r€adros baa€ of boF
bv/€( banks, and mlnlmal
imqJnt of clEnnd
subshle ls e)S6ed.

Water tlb >75% of lhe
Evdabb {t|annet tr45%
ol d|annsl Eub6lrats b
9r9osed.

WaiEr flb e$75% of lh€
avalabl€ atlannsl, and/or
dm€ 8|$sbates a|€ moety
9XpOg9d.

Y€ry litlb water kr ofuvrel
and mostly pr€8€f{ a
Etandhq po*.
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HABTTAT ASSBSSITTENT FTELL DATA SHEET. HtcH GRAIIENT STREAilS (AACq

STREAM NAME BUIhIO c0go|( F2O PANAI LOCATION Butc{arf7-EFl&fiU} PansGBSW3S
AGENCY PlkeEnvlronnFfitalconruldn0 DArE Aprll3, AXtz

c(,
E
o
E
o'
Eoe
.E
tto
6
f
E
at
o
p
o
o
Eat

Habnaf
P6ramoter

Condl$on Catsoo|.
@lmal SuboFdmal arglnal Poor

6. Ch|nrxl Albrauon

SOORE 19

malur€flzaDon or or€dgru
sbsent c r{nlt|al sl|Earn
w|tn nomd paliam.

sotn6 .f|aml6l2gmfl
rc5qt, u8rEny h atr88 ol
bfi$ abutnods;6vldoncr
cf past {tEnnotrdlon, Le.,
drcdgturg, (gf€abr rh.n pas
m n nay b€ p(g8orl bur
r€c€{tl dtann€0zgton lg mt
or€a€nt

qlaln€nzaoon mayD€
ulen8tus; oo|banlsnenb ot
thortE 8tructrr6 pr€€onl
m bolh bsnk8; and 40 lo
m96 ol Gtroam r€actl
d|annefzed and disruDt€d.

tsanK6 Enorld w|m gadfi
or c€m€nq wsr 8t% ot tte
8tgam reach cf|annslts€d
ard dkm.pbd Insussn
habitat g€a{y altqsd or
ls |md o.fllEly.

7. FFquency ot R|ftbt
1or bends)

sconE 17

occunuicg oI ffles
|Ebtv8ly ftequs$ Iafb o{
fl€*arr b€hvgsl dfi€s
dtt id€d by rridth of O|9
st€{tt <7:l (genoraly 5 io
4; \,aruy of ha$rat b k6y.
In 8tEa|ns wh€|€.,ifr€a a|g
cotrfr Jous, pl@tngnl ol
bq.dd€|s or otEr brgB,
mtural obsbucdon b
llndodant

ocqrrg|rQs d rrnes
hftrql€ t dslrnce
bonffin ilfl€8 dtrld€d tt
h€ lrddh ot t|€ sllaam b
botis€ 7b ln

Occr.do.d n€ or b€nd;
botto|n cont0q6 ptwl&
$||re habifat dstsnco
botrYe€(r 

'Ifro8 
dtvldsd by

hs lridh of t|e steam b
botw€€n 15 b 25.

cioneraly all flal uldlgj of
Enalow dfresi Foor habltqt

dstanc. botws€n at[€8
dr,ld6d by lhe wldth of t|g

€ftBarn ls i rato of >25.

8, Bank SraHllty (rco|B
.t($ banlo

l,lob: d&nnlle ldt or rlglt
.fre by hrhg do |ghe6rl

8CORE (LB) 7
scoRE mBl 7

Bgatb 8t8bl€; €vldgI|ca ot
Brodon or bank faflua€
abc€|i of mhlnal; lid6
ooEdial loafutrro
robbns. 6% of bar*
ifroci€d

Mdg|ardy stsbNo;
ntlaqu€nt 6rnal anag d
orc€loar modv tEl€d over-

Modetatgryt{lslabb;30.
6096 of bank h rEadr h6
Ersas d g|odon; trlgh
Irodon pol€|||ial dt*ro
noods.

Uastabb; marry giod€d
aroa.6; 'ra!,,l a|9at i€qu€r{
aldnd cLebtn 

^6,r'erE 
rnd

FS0?6 of ban& h rHch hs
Nr€aa of €m6ioo.

b$&; ohrbus b6nk
Eloughhg 80.10096 d bar*
i|a6 gtldonal scafE.

9. Vcg€talhr€ mcdon
(score o€€h bar{o

scoRE (LB) 7
SOOBE (FB} 7

Mo|€ fian gof d Ois
ilrsambafik sxfacas ard
inr|€dato dpf,dan zo.ro
coveEd by natvg
lsqrotetb.\ LEluding Esos,
mdorgb|y 6hrub€, of
[oruEody rtaqophl€6;
,€q€{aws ds(ugton
fi|qlfi gra*E finrdiirg
mtimal or nol ovid€.t
almo€l a! phnb €notrsd lo
qrg{ mtu8[y.

70€qb ol rlq 8a€ambank
sufac€s covoEd Dy nad!€

'rgg€t8doq 
bul ono dass d

planb b not ur6F
r€9r€s€rtsd; dkryforl
et ld€nl b|.|t nol att€.dng tul
pla.{ grcwth potEr{ial b
atry gl€t odatrt rnors lhar
ons{Elf ol |h€ lol6||tal
pltrrt Bttbb h€l t
Etnak ng.

60-70% of th€ €ll€ambank
6uho€s cor/€r€d by
Ysgelaton; dbnptirn
sbvhrs; patclEs of ba|€
EoI or dossly crooped
veg€do.t cfiInoa{ lG
[|an onenal ol the
pol€ndal phr stubbh
hobln |g ml*tg.

LA6Stlan5(, ofte
drsanbank su ao€8
Fl/rt€d byn€gptadoq
flsn4don ol strgambank
,egebrioo 15 wry t&ft;
v€gol,ation has beon
f€||rov6d io 5 cadrnsteaa
x ls8s h arr€rago 8tfr0lo
hdghl

lo. HDadin V€g€trE
Zono lvklth ($o|! r.dl
barlt abl|lan zolFl

scoRE (La) I
BOOEE 

'NB} 
9

wlltl d rtsadan zooa >lE
msbrs; human aclivi!€3
0.a.. oaddno lots. ma66ds,

ffb|'| of O€nan zq|g t2-
I I m9lgrB; hrnan sdivii€g
haw krp€dEd ztr|€ ofilt
mk*nalV.

Wtltr of rhadan zone Sl2
mettrs: hrman aadyltl€e
have h|r|e.:ted ?.|.|e r .rrEdj

wrn d rpanan zc|e 6
meb(a' ttde oi nD dparbn
reg€laton du€ b hunan
acfvtli€€,clgar.q,*s, lasns, q qops)

haw mt tnpdogd zo0€-
dgal.

Total Scor€ 161

T'l;UEl-v-EU

Nov I 2 2007
Rapia Eioases€'l'€fttPfi1dd{/s Forusin $naosandWadeable RhE/rs: pedMot 8plftIfu
tu{tdfu'tim-fom2

oinvedeb,€,tgs, and F6'r,
F.t' dl €.vvdn,r.irrl P'lr.olon

.r" ,; r$ lhlr ct a,"io.
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HABITAT ASSESSIIENT FIELD DATA SHEET - HTGH GRADIENT STFEAMS (FRONT}

STREA NAME Bufialo Cra6k Fzl Panel €cAnor'r Butc-&u?.EFufilipan€t-Bswtz
$IATTON *-_3s!g!elEz _ RtvERMtLL IREAM CLA,ST;

Uppsr &dry LAT t||).ln905i|t6i6Pll LOIIG A,3el90{805'fy FrvEn BAstN ohlo Rlwr
Lo$,s. Btdry tAT_ltrO80cr6et6f _ toolo SO"s83Ftmb"Uv AGENCY Plk€E4ylronmontalConsulung
NVESNOATORS D. Plks lnd T. Boone

FOffII COMPI.ETED BY T. Boon€
OATE /|tto,uxr7 lHEAsoNFoRsuRvH

atg pJ||. lBasellne Srream BlomonltodngNME

Eo6
E
o
5
o.
Eq
ta

E
E
E

so
oll
oio
o
E1
clTI!.1

Hablt8l
ParamsGl

Condldorr Category
Opllmal eftoplftr|'l I Margtnal Poor

Eplf nrl
sutdb.leta!/clrble
Colgr

SOORE 15

('l€anff |na|r z0t5 0l
s|istrala taorable fol
edfa|I||al colqlzatixl and
fislt covsr; mh ol snags,
E|lbrqg€d log8, udhrc t
bs*8,6bblo, oroft€r
stabb haHbt arid al a
EtaSE b alb!fl tu[
olqrlsa$on potenlhl (1.o.,

logs/bnagB lhat are lcl now
b[ and 0C] t'€nsi€n0.

{t}./qr mq d abD€
habnaq u€kultod brtul
cob.{zalion potenlial;
a&quata tEHtat 

'o.mahionuca ol
poorl[af,ong prBafico oI
addttord sncfab h ft6
fom d rFr',h|, hX not Ft
pr€paEd ftf coloflhalbn
(may ral6 af hbh end o{
icalo).

au{,)5 mx d a&Db
habihq haHial avalabifty
l€68 than deslrabls;
s/bs|rars fi€qu€n{y
rfisirb€d or r€moy€d.

L€SS man 2U'r6 StaDb
habl'bt lack ol h€bltat ls
olwitt!6: sqbekale unsbtt€
or tad*E.

e Embcd.l€dno.!

SCOFE 1l

Lilarrd, coob|o, and bqidel
pa|tcl€d are G25!l6
s|lr|ol.nd€d by f.ra
E€dtnd{.

El]avEl, ao0ble, and boddsl
pa|trcbs are 25€O%
Burlqad€d byhe
godincnt

Gravsl, cob6ls, ard boulilq
padides g|s 6G75%
Bunoudod by fin€
l€dlnsnt

Gfavgl, CoBb, a.d bauldol
mfticb8 afg morq liafi
75% sunou|d€d by fino
s€dlm€nt

sconE 13

3. Vcloclty/Dlnth Rogf
AI hr rr€loaftdt|gp l
rEgln€s p@sstt (slow.
d9€p, sbrF€lElbrfl, hst-
d9€p, fast 6l|allow.
(Slw b dl3 dr, de€p b >
0.5 m.)

Orfy 3 ol lhe .l l€glm€s
pr€6€fit (lt last-8f|allow b
mb€hg, saorB lorvelthan lf
mlssing d|or r.€glmOs).

Only 2 ot t|g 4 h$ltat
r€lifirs p|Bsent (lt last-
Eiallr|Y or Glqr€hallot{ alB
mbsk|g, E@re lorv).

Don|lna|gd ry 1

vslocty/dsph rEgttle
(usually slowd€€f).

4. s€dln€d lrspostUor

SCOFE 12

fjHe q no 6.taEgme|rt d
bhndsorpol ba{B ard
l6s8 lhan <5% of lho
boltdr sthdod by
s€dlnqrt d€po€lton-

SfiE n€u ltc$a8o h bqr
fomadoG tnos[y fio.n
grawl ssrd orfkB
s€dmsrrq 5.3{r% of |,|e
boltorn attstsd; 6fght
dopclfion h pgols.

Modorate dopqstkr o[ n€|,
grarsl 6and or fioe
s€dh|enton old afd .rgw
be|ai godr% of lrrs botb.rl
Ef hctod; s€diment dEpostB
af obctudoos.
constictom, and bgtds;
modr8tg dopoenioo of poots
praralg|t

HeaW lbpodt8 of fins
matBr|al, tEnaE€d bar
d€r/€lopdrag mo€ hdl
5096 ol the botlom
dtandnq trcquentfi p@k
alno€i ab6€. d/e b
s{rb6{andal s€dimont
d€posfi{on-

5. Chrnnsl F|ou Statug

SC$RE 16

Wabf rsa.h6 b€so d bo8
lorvar bar*8. and o{nlmal
amou'|t ol rt|€aYd
subetats b e|9Gsd.

w€lgrfls>75 oftrto
avalhH€ dumd: 014596
ot cha'Id stdBbafe b
0rp6€d.

tvstsr f[3 297596 d tt€
ivallaHe dl€ffFl, andbr

de s|nctrales at€ aro€tt
,rpGod.

very lt{e wabf h cfiam€l
and mosty prs€€. a8
Bbndlng pools.

FocCilvI
Nov I 2 ?00i

F4prd eoassessnsart Pro/toe/s Fot llso itr Stnea/',s and Wadeahta mf|rs:
WndEdition-Fdm2

Petwytdt,turhie
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HABITAT ASSESSMENT FTELD DATA SHEET . HIGH GRADIENT STREAilS (BACQ

STFEAM NAr E Buffalo Cr€3k F21 Pand LCTCATTON Bu!C€277a+F[-F21 Pan€l€Sttll2
AGENCY Plks En llonmgntal Cantultlng DATE Aprll 10,2ll07

Tofal Scor? 114

Rarld Bicssessnqt W@ts For lJse h SIfdms aN Wadaada Riwrd PedMon, f1Utic Mrroinvqt&mtes, and FBh,

*@ndHnin-turm2

so
do
o
5
o.
E6og
E
EJ
G
B
oo
o
q
g
o
E
E6c

Habat
Parsm€tgr

Condftlon Catsgory
Optlmal S{|boptlmal Itarglnal Poot

B. Chann€l Aftr.rllon

BOOAE t6

draog[rg
ab66rt or minlmal s$sam
f,ih mnnal pattern.

So.||e chamellzafion
pres€ai, us{ally In a.eas of

onanndEalon rftry Ds
ndenshEi smbarkn€nts ol

B{ a 8rprcdw n g€D|on

orc€m t ovor8o oflt|o
ulroam r€adr cfiannolzod
a.d dsnpl€d lnst€am
haHral grsatv atbrcd ot
|9rno\t€d €ntksv.

ol past dEnnslizalion, L6.,
drEdgirg, kroalsr Olan pas
20 yr) may be p.sssnt, brd
r€cs cfian,|6llza{on Is nd
0r€9ent

oo both banks: and.O !o
0096 of srraam l€ach
d|afln€lhed and dbru@d.

7. FFqu€ncy ol Rlrlbs
(or bndr)

SCORE 16

Ooqmsncg of dff€a
lBhd\,qly ftBq^Enq la|io of
dldar|o€ b€lYie€.r dfl€s
dlvid€d bywidft ot$e
s[sam <7:1 (o€fE{aly 5 to
7I varbty ol habld ls k€y.
ln st€atns wftsr€ dfr€6 a]g
conthrFus, phoomg of
bouldo€ or 0l'16r hrgs,
nalural ob€uuclbn b

Occur€nce ol n'msg
htqu€oq ddanca
b€lurs€n dm6e dividBd by
h€ lrddlh of lt€ gtsam b
b€lur€€n 7 b 15,

Occashnal dfre or b€od;
bolbn codours porld€
gorns habftag dsfanco
belw€€n dfr€6 dwid€d by
hs ! Hth of tr|e str€em b
b€fifllo€n 15 io 25'

G€n€rally a[ fd walgf or
sl|allow dffles; Door habftaq

distarE bgtv9€|r dfrgg
dhdded by th8 r,{dth of [E
sbgam Ls a ralb d >25.

0t B.nk Strblflly {.c!18
E€ch banl)
Nob: d€tornh€ loft or dgln
Elite by fadng do||lrsfsarn

scoRE (LB) 3
scoaE {RB) 2

Bard€ staDl€; orrkt€nce ol
Br€lon qr bank aa ure
rbsent or mlnimat llltle
DotEntial for titrB
probbms. <5% of bank
atroci€d.

Mod€rat€ly 6labls;
hft€qu€nl s|nall .Ieas of
Ahri,$ |Mctlv lDrl.l .tEt

M@rat6v unstabb; qF
6ot6 ot bal* h rcactr has
areas ol srEkx): high
Broslon potential durhc
flood8.

Unstabb; malry €rcd€d
arsas; 'ra,rr,' arsas @ugart
alond slrrldrt Ediffls drd

5€0% ol bank In r€a€h ha€
sa ot ercsion,
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I.O INTRODUCTION
AP'l 0 6 l00i

Di:i aii -'.r il ':'ijirtei!*ri1.1 BACKGROUND

Consol Perursylvania Coal Company (CPCC) retained Civil & Environmental Consultants, Inc.

(CEC) to col'lect and interpret baseline biological monitoring data for the proposed Bailey Mine

East Expansion area located in Richhill Township, Greene County, Pennsylvania. The study

area includes the proposed A1 through A6 longwall mining panels, plus a 1000-foot buffer

sunounding the perimeter of the six panels (Figure I - Site Location Map). The biological data

collection included identifying and classifoing streams within the study area; sampling

representative stream reaches for water quality, habitat charactenstics, and benthic

macroinvertebrate and fish communities; identiSing and delineating wetlands; and sampling

representative ponds for water quality, habitat characteristics, and benthic macroinvertebrate and

fish communities. The data presented in this report was collected between October 2006 and

January 2007 and represents the initial baseline data for the Bailey Mine East Expansion study

PURPOSE

The purpose of this study was to collect ecological data that will be used by CPCC in preparing

various permit applications, as well as fulfilling the initial biologrcal monitoring requirements of

the Pennsylvania Department of Environmental Protection (PADEP), Techlical Guidance

Document (TGD) 563-2000-655, Surface Flater Protection - Underground Bituminous Coal

Mining Operations (PADEP 2005). The permit applications will address potential stream and

wetland impacts as well as the anticipated restoration activities.

I.3 STUDY AREA CHARACTERISTICS

This study area encompasses approximately 3,904 acres including the expansion area permit

boundary (Panels A1-,4.6) and a 1000-ft. buffer surrounding the permit area as shown on Figure I

- Site Location Map. The streams within the study area are warmwater streams located within

R-060-851 -l- March 28, 2007
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the Waynesburg Hills Section physiographic province of Pennsylvania (Pennsylvania

Department of Consen'ation and Natural Resources, PA DCNR 2000) of the Westem Allegheny

Plateau - Permian Hills ecoregion (United Stated Environmental Protection Agency, USEPA

1999) within the Ohio River and Monongahela River catchment areas. The study area includes

portions of the North Fork Dunkard Fork (PADEP Stream Code: 32594), Kent Run (PADEP

Stream Code: 32600), Polen Run (PADEP Stream Code: 32603), Whitethom Run (PADEP

Stream Code: 32616), Long Run (PADEP Stream Code: 32604), and Jacobs Run (PADEP

Stream Code: 40709) watersheds. The following table provides the total acreage for each of

these watersheds and the acreage for that portion ofeach watershed located within the study area.

Predominant land-uses within the study area include farmland on floodplains and moderate

slopes, and large tracts of forest (second-growth, mixed mesophytic) located on steep slopes'

The watersheds within the study area display dendritic patterns of drainage within their

catchment areas. The streams range fiom low-gradient (< 29to slope) to high-gradient (> 4%

slope) (Rosgen 1996). The stream order (Strahler 1964) for streams within the study area ranges

fiom unmapped headwater tributaries to second-order streams based on United States Ceological

Survey (USCS) topographic mapping.

Precipitation data was obtained liom a National Weather Service (I'JWS) station located in

Waynesburg, Pennsylvania for the six month period prior to the start of this study (April through

September 2006) and for the four month interval (October 2006 through January 2007) during

which this work was performed (AWIS 2006). Although, this NWS station is not located

Stream Name and Stream Code Size of Watershed
(Total Acres)

Size of Watershed within
Study Area (Acres)

Jacobs Run (40709) 1,389 250

Whitethom Run (32616) 1 lo? 536

Polen Run (32603) 885 ozJ

Kent Run (32600) 1,',703 663

Long Run (32604) ) 4n5 47

North Fork Dunkard Fork (32594) 17,9Q'7

t-:,:'-ilrVED
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directly within the study area (approximately 10 miles due east), it provides trends for

precipitation to aid in the interpretation of the data, particularly for the PADEP TGD Appendix

A stream classification task (Section 2.1) which involves investigating the headwaters of these

watersheds up to their points of origin.

1.4 PA CHAPTER 93 AQUATIC LIFE PROTECTED USE

According to Pennsylvania's l ater Qualiry, Standards (Title 25, Pennsylvania Code, Chapter 93;

Pennsylvania Code Online 2006), North Fork Dunkard Fork, Kent Run, Polen Run, Whitethorn

Run and their unnamed tributanes, including the headwater stream reaches contained within the

study area, have a protected aquatic life use designation of Trout Stocking (TSF). The TSF

protected use is defined as "maintenance of stocked trout fiom February 15 to July 3l and

maintenance and propagation of fish species and additional flora and fauna which are indigenous

to a walm water habitat."

Long Run and its unnamed tributaries have a protected aquatic life use designation of Warm

Water Fishes (WWF). The WWF protected use is defined as "maintenance and propagation of

fish species and additional flora and fauna which are indigenous to a warm water habitat." An

unnamed tributary to Long Run located in the 1000-ft. buffer south of the 4,-6 panel was

evaluated by CEC as part of the PADEP TGD Appendix A sampling task (Section 2.1).

Jacobs Run and its unnamed tributaries have a protected aquatic life use of High Quality-Warm

Water Fishes (HQ-WWF). This stream is a headwater tributary in the South Fork Tenmile Creek

rvatershed (Monongahela River basin) which carries the HQ-WWF classification from its source

downstream to the confluence with Browns Creek near Waynesburg, Pennsylvania. The HQ-

WWF protected use is defined as "high quality waters-maintenance and propagation of fish

species and additional flora and fauna which are indigenous to a warm water habitat."

The following table presents a summary of the study area stream reaches, sampling locations,

and their corresponding protected aquatic life use designation:

I '. -.;t riC.j-J
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NORTH FORKDUNKARD FORK
Stream Name Biomonitorins Station(s) Ch. 93 Desiqnation

North Fork
Dunkard Fork

32594

NoF-Bailey-A6 Parel-BSW22
NoF-Bailey-4'6 Panel-BSW23
NoF-Bailey-A6 Panel-BSW2+

TSF

3261&
3261 8-Bailey-A3 Panel-BSW1 1

326 1 8-Bailey-A5 Panel-BSW20
TSF

32620
32620-Bailey-A3 Panel-BSW 1 2
3262O-Bailey-A5 Panel-BSW2 I

TSF

32619 326 I 9-Bailey-A4 Panel-BSW I 6 TSF
KENT RUN

Stream Name Biomonitoring Station(s) Ch, 93 Designation

Kent Run
32600

KeR-Bailey-A I Panel-BSW02
KeR-Bailey-A2 Panel-BSW05
KeR-Bailey-A3 Panel-BSW08
KeR-Bailey-A4 Panel-BSW I 3

KeR-Bailey-A5 Panel-BSWi 7

TSF

32601 32601 -Bailey-Al Panel-BSWOl TSF
POLEN RUN

Stream Name Biomonitorins Station(s) Ch. 93 Designation

Polen Run
32603

PolR-Bailey-A2 Panel-BSW06
PolR-Bailey-A3 Panel-BSW09
PolR-Bailey-A4 Panel-BSW I 4
PolR-Bailey-A5 Panel-BSW 1 8

TSF

WHITETHORN RUN
Stream Name Biomonitoring Station Ch. 93 Designation

Whitethom Run
32616

WhiR-Bailey-Al Panel-BSW03
WhiR-Bailey-A2 Panel-BSW07
WhiR-Bailey-A3 Panel-BSW 1 0
WhiR-Bailey-A4 Panel-BSW 1 5

WhiR-Bailey-A5 Panel-BSW 1 9

TSF

JACOBS RUN

Stream Name Biomonitoring Station Ch. 93 Dcsignation
Jacobs Run

40709
JaR-Bailey-A1 Panel-BSW04 HQ-wwF

R-060-851 A March 28, 2007
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)', APPENDIX B STREAM BIOLOGICAL MONITORING

The Appendix A stream classification data was examined to determine the extent ofbiologically

diverse streams within the study area. The North Fork Dunkard Fork (second-order stream

within study area) and several first-order streams flowing into that stream were determined to be

biologically diverse based on a review of the Appendix A data. Twenty-four biomonitoring

stations were established on biologically diverse stream reaches within the study area for the

TGD Appendix B (PADEP 2005) benthic macroinvertebrate sampling based on being

representative of the geographical distribution, stream order, gradient of the streams within the

panels and potential for undermining effects (Figure 3). Three to five biomonitoring stations

were established within the footprint of each panel for the 4'l-46 panels. A biomonitoring

station was established on Jacobs Run before the Appendix A classification could be performed

for this stream. The Appendix A data indicated that this steam was biologically variable at the

location of biomonitoring station BSW04.

CEC performed basic water quality measurements, evaluated physical habitat conditions and

performed habitat assessments in conjunction with the Appendix B benthic macroinvertebrate

sampling. The methods used to collect this information are presented in the following sections.

2.2.1 Stream Physical and Chemical Parameters

Field water quality parameters, including temperature, dissolved oxygen (DO), pH, and

conductivity were measured at all biomonitoring stations concurrent with benthic

macroinvertebrate sampling. Temperature, conductivity, and DO were measured in situ using a

handheld YSI Model 85 meter. The pH was measured in situ using a handheld Cole Parmer

Model 59002 meter. Water velocity was measured across a representative slow riffle/run cross-

section with a uniform bottom and laminar flow (if possible) using a calibrated Marsh-McBimey

Model 2000 Flow-Mate stream velocity meter. These meters were maintained, operated, and

calibrated per the manufacturer's instructions. Stream flow ratcs were calculated using the U.S.

Geological Survey midsection, current meter method (Nolan and Shields 2000, Carter and

Davidian 1968, Buchanan and Somers 1968).

R-060-851 -9-
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Water quality measurements were recorded on a modified U.S. Environmental Protection

Agency (USEPA 1999) Physical HabitaLNater Quality Field Data Sheet. Sheam velocity,

width, and depth measurements were recorded on a modified USEPA (1998) Stream Discharge

Field Data Form (Appendix 2).

2.2.2 Stream Habitat Characteristics

Stream habitat characteristics were recorded at all biomonitoring stations. Habitat characteristics

observed and recorded during the stream sampling included the following physical habitat

descriptors and features: (i) visual appearance of water and sediment quality; (2) dimensions

(length and width) of the wetted chamel; (3) minimum and maximum water depth; and (4)

degree of channel canopy cover (e.g., open, partly open, shaded, or partly shaded). These data

were recorded on a modified USEPA (1999) Physical HabitatAVater Quality Field Data Sheet

(Appendix 2). Stream habitat was evaluated using the USEPA Habitat Assessment Field Data

Sheets (modified from USEPA 1999). The Habitat Assessment Field Data Sheet - Low Gradient

Streams was used to score reaches comprised predominantly of pool and glide habitats and the

Habitat Assessment Field Data Sheet - High Gradient Streams was used to score reaches

comprised predominantly of riffle and run habitats. A modified Wolman Pebble Count was also

performed at each station according to methods presented in Hanelson, et al. (1994) to

characterize the particle size distribution of the strcam substrate.

2.2.3 Stream Benthic Macroinvertebrate Community Data

The following sections describe the methods used to collect and analyze benthic

macroinvertebrate community data for the streams surveyed in this study.

2. 2. 3. 1 Benthic Macroinvertebrate Community Sampling

Benthic macroinvertebrate samples were collected in accordance with the conditions of

Pennsylvania Fish and Boat Commission (PAFBC) 2007 Pennsylvania Scientific Collector Type

r ,.,;r i' L- J
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III, Permits No. 043, No. 124, and No- 159. The benthic macroinvertebrate community sampling

procedure employed by CEC is described in detail in the following paragraphs.

The field sampling of benthic macroinvertebrates was performed in accordance with PADEP

TGD 563-2000-655, Surface Water Protection - Underground Bituminous Coal Mining

Operations (PADEP 2005). CEC followed the specific procedures outlined in, "Appendix B -
PADEP Low Gradient Stream Assessment Protocol" presented on pages 30-41 of the TCD.

First, individual stream reaches that were initially identified for Appendix B sampling (Section

2.2) were established in the field based on stream habitat characteristics. Each sampling station

identified for assessment was approximately 100 meters in length. After identifying the

available habitat types that were present within the stream reach, 10 sampling locations were

selected that effectively represented the observed habitats so that at least 2 jabs were collected in

each type of habitat present. Descriptions of each habitat type (e.g., snag, submerged aquatic

vegetation) are presented on PADEP Appendix B-Benthic Macroinvertebrate Field Data Sheets

located in Appendix 2. When, the total number of jabs (10) was not divisible by the number of

habitats present, the rernaining jab(s) were distributed proportionately among the most extensive

habitat type(s) in the stream reach.

After selecting the 10 prospective jab locations, a D-liame dip net (12 inches wide x 10 inches

high x l8 inches deep) with nylon Nitex multifilament net (500 micron mesh size) was used to

perform one jab at each location. One jab consisted of sampling a 3O-inch long path within the

habitat type using the D-fiame net. The specific methods and mechanics uscd to physically

collect jabs in the five different habitat tlpes are presented in the TGD Appendix B document,

The number of proposed jabs and actual jabs collected in each available habitat type were

recorded on a modified PADEP Appendix B-Low Gradient Stream Assessment Protocol Benthic

Macroinvefiebrate Field Data Sheet (Appendix 2).

Immediately after collecting an individual jab, the net u,as carefully inverled and the contents

emptied into a rinse bucket equipped with a 500 micron screen bottom. The net was examined

for clinging organisms, which were also transfered into the rinse bucket. After the ten jabs were

APR 0 6 2007
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collected, the organisms and material retained in the rinse bucket were composited into one 2-

gallon sample bucket and presen ed with ethanol (>70u/o final concentration). The station

number, stream name, station location, and date were clearly marked on each sample container.

The container was sealed and retumed to the CEC laboratorv for analysis.

A 200 +20oA subsample of benthic macroinvertebrates was processed in the laboratory fiom the

composite sample collected at each biomonitonng station according to methods presented in the

PADEP TGD (2005). Each composite macroinvertebrate sample was initially washed in a U.S.

Standard No. 35 sieve then transferred into a shallow pan with a numbered grid consisting of 28

squares (each square measured 2" x 2") with 4 rows consisting of 7 squares per row.

Approximately 1 % to 2 inches of water was then added to the pan and the sample material was

gently stined to disperse the contents evenly throughout the pan.

Grid cutters (stainless steel tubular pipe sections), each with an inside area of approximately 4

inz, were used as the subsampling devices. First, a random numbers table for the 28 grid squares

was created for the sample using Microsoft@ Excel. Starting with the first random number, the

grid cutter rvas centered over that selected grid number and gently "cut" into the sample matenal.

The material within the grid cutter was carefully removed and placed in a white enamel pan, then

dispersed with tap water and examined for identifiable benthic macroinvertebrates which were

removed, counted and temporarily placed in a Petri dish containing water. This process was

repeated for the next three grids resulting in the first four grid numbers being sorted.

If the subsample count was within the targeted 200*20% (160-240 range) organism count, then

subsampling was complete and the organisms were transfened into a 4-ounce glass jar that

contained 70% ethanol and was labeled with the required sample information. If the sample

count was below the targeted 160 organism count after sorting four grids, then a grid cutter was

placed on the fifth grid listed on the random numbers table and the material was removed and

sorted for macroinvertebrates. Additional squares were sorted until the 200+2Q% organism goal

was met, at which point the organisms were transferred to labeled sample jars containing 70%

ethanol. Once a square was chosen, it was

instances where the 240 organism limit was

R-060-851
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sample, secondary subsampling was required to bnng the organism total back under the specified

maximum limit. In these cases, the organisms collected liom the first four grids were placed in a

second gridded pan containing a small amount ofcold water. The organisms were distributed as

evenly as possible within the pan. A new random numbers table was generated for the selection

of grid numbers. Grids were sorted in order until the 200 +20To organism goal was reached.

Identifications were made emplolng a (20 to l20X) stereomicroscope, a tungsten halogen light

with a bifurcated gooseneck extension, and keys by Peckarsky et al. (1990), Merritt and

Cummins (1996), Smith (2001), Stewart and Stark (2002), Wiggins (2000), and Thorp and

Covich (1991). All sorted macroinvertebrates were stored in 70% ethanol solution and archived

for future reference. CEC identified most insect taxa to the genus level and other taxa to the

lowest practical level, with the exception of Annelids, which were identified to class level and

Curculionidae, Chironomidae, Ceratopogonidae, Talitridae, Decapoda, Gastropoda, and

Peleclpoda rvhich were identified to family level. Data reports for the benthic

macroinvertebrates are presented in Appendix 5.

Hemipterans and aquatic beetles other than larval Cl,rinidae, Hydroscaphidae, Haliplidae,

Psephenidae and Ptilodactylidae and larval and adult Elmidae were excluded from the 200

organism subsample used to generate the benthic metrics. Tolerance values and Functional

Feeding Group (FFG) designations used to calculate the Intolerant taxa richness and Filterer-

Collector + Predator ta.ra richness metrics were obtained fiom an expanded tara list provided to

CEC (Michael Davison) by Mr. Charles McGarrell (PADEP Central Office) via e-mail

transmission dated November 23,2005, which listed additional ta,\a not present in the original

list in the PADEP TGD Appendix B section.

2.2.3. 2 Benthic Macroinvertebrate Community Metrics

The taxonomic identification of benthic macroinvertebrates present within the 200 +20%

organism subsample produced for each sampling station resulted in the generation of a taxa list

with the number of organisms present for each distinct taxon. This data was used to calculate the

values for the five biological metrics that are presented in PADEP TGD, Appendix B - Low

I ; -.- *"u-t r'g J
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Gradient Stream Assessment Protocol. These five benthic metrics, which are all based on taxa

richness rather than percent abundance. are oresented below:

Biological I\{etric Metric Category Description

Taxonomic Richness Richness Total Number of taxa

Trichoptera Taxa Richness Richness Total Number of caddisfly taxa

Percent EPT Taxa Composition

The total number of Ephemeroptera
(may{ty), Plecoptera (stonefl y), and
Trichoptera (caddisfly) taxa divided by
the total number oftaxa

Intolerant Taxa Richness Tolerance
The total number of taxa with a pollution
tolerance value <5

Filterer-Collector * Predator
Taxa Richness

Trophic
The total number oftaxa in the filterer-
col'lector and predator functional feeding
FtrOUPS

All five of these metrics generally show a decrease in values in response to degradation in water

quality or other environmental perturbation.

The observed values for the five biological metrics were calculated for each sampling station. It

was then necessary to normalize each observed value obtained for the fir,e metncs to a scale of0

to 100 based on the 95th percentile value fiom the PADEP's statewide low gradient stream

dataset using the following equation:

Normalized Metric score : (Observed Value / 95'' Percentile Value) x 100

The 95th percentile values from the Pennsylvania statewide, low gradient stream dataset are

presented in the following table which provides an example of the metric calculations performed

for Station BSW05 on Kent Run within the studv area:

| "'i

APR O6

ii*i

2007R-060-851 -14- March 28,2007



Biological Metric

Station BSW05
Kent Run
(Observed

Values)

95'n Percentile
Value of PA

Statewide
Datasct

Normalized Score
(Observed Value /

9Sth percentile
value) x 100

Taxonomic Richness 27 30.5 88.5

Trichootera Taxa Richness 4 10.5 3 8.1

Percent EPT Taxa 55.6 6l,6 90.3

Intolerant Taxa Richness 17 16,0 r 00.0

Filterer-Collector + Predator
Taxa Richness

8 I J.) 59.3

Total Biological Score
(mean of adiusted values)

'7< ''

The total biological score was calculated as the mean ofthe five normaiized metric scores. In the

one instance where the observed value was better than the 95th percentile value for a metric

(lntolerant Tara Richness), the normalized score was converted to a maximum of 100 before the

total biological score was calculated for the sampling station. The total biological score \\,'as

calculated for the 24 benthic macroinvertebrate sampling stations in the A1-4'6 panel study area.

2.2,4 Stream Fish Community Data

Fish community sampling procedures and the metrics used to analyze fish comrnunity data are

described in the following sections.

2.2.4.1 Fish Community Sampling

Fish community sampling was conducted at all twenty-four biomonitoring stations using

combination of sampling protocols described in the following grridance documents:

. American Fisheries Society's Fisheries Techniques, Second Edition (AFS 1996) was

consulted for electrofishing operational and safety guidelines;

R-060-851 -15- March 28, 2007
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LOW GRADTENT STREAMS HABITAT ASSESSMENT FTELD DATA SHEET (page 1)

uuc

H2bilrt Condition C.tcgorji
ODtinul Subopsimrl Mrrgirrl Poor

c

l. Epifltrnrl
Sub!lrrtd
Avrll.blc Cor-c.

scoRE /3

C.catcr lhan 5Oy. of
substralc lbvorablc for
cpifaunal colonizarion
and tish covcr: mix of
snags, subrncrgcd logs.
undcrcut banks, cobblc
or o(hc.,l.blc habirat
lnd al sragc to allow full
coloniaa(ion polcolia I
(i-.., logs/snags th:r src
lgl ncrv fEll rnd !O!
lransicnt).

l0-J0"/6 mix ofsr.blc
hrbitat; wcll-suircd for
full colonizarion
potcntirl: adcquatc
hrbitat for fireintananc.
of populations; pr.scncc
of additional subslrrtc in
thc fofirlofncwfrll. but
nol ycl PrcF ercd for
cotontzrlton (may rrtc al
hi8h cnd ofscrlc).

| 0.300,/. mix ofst blc
habiur; habirrt
avlilabiliry lcss lhrn
dcsireblc: substratc
frcqucnrly dis(urbcd o.

I t.css thln I O9l..tabl;
I h.bibt; lrck ofhrbit ( is
obvio{rst subslnlc
unstzblc or lacking-

20 19 18 t7 16 15 t4 rl3') t2 rr t.lg.e8?'6. t.-:;f ;&;"? .t. . o

2. Pool Subrtrrtc
C'hrrrctcrizition

t tl
scoRE I Ll

Mirtur€ of sublmtc
rnatcrials. with srrvcl
and firm sand pAv.lcnt;
rctol mats tnd subancfgcd
vcgchtton cornfiron-

Miriurc ofsoft.and.
r d, or clay; rnud nray
oc oomrnenl; sonrc rc'ot
rdats rnd subrncrgcd
vcgctarton pl6cnl.

All rrxld orcby or sand
bottom: liulc o. no m6r
nraq no subr|crgcd
vcSclellon-

HErd-prn chyor
ocdnrck; no root rnat or
vcgctalaon-

20 t9 t8 17 16 15 trl4) t3 12 I .rp 9 8 x.d, :t ,r ?.}..1 o

3. Pool Vrrhbitity

scoRE l0

Evcn mix ofl.rEc-
shallow. largci-ccp,
arnrll-shrl low- smrll-
dccp poolt prcscot

MejoritJ' of pools hrEc-
dccp; vcry fcw sh.llol|ll.

Sh.llaw poolJ much
ltDrcsprcval.ot thrn dccp

Mrjoriry of Dooli rr|all-
th:llow or pools rbscit.

20 19 t8 l? 16 15 14 tf,t2u Ao) s q z,_crtr+."i:EHJII
{. Scdimcnr
Rcpasilion

scoRE 15

Liltlc or no cn lrrpcrirnt
ofishndi o. poini bars
:rnd lcss th:n 40.2 of
llrc bottom affccbd bv
scdiE*nl dcpositioo, '

SonE 
'rcw 

iqcrEarc in
b.r forrnrtion, moitly
from grevcl, sand or {inc
scdinrnq 20-50 ofdrc
boltom_.ffccrcd; slight
dcpoJtltofi in pools.

Modcfatc dcposition of
ncw Sravcl, Eind or tinc
!€dimcnt on old aod ncw
bars; 5o-E0'/6 ofttc
boltorn rrfcctcd:
t.dinrcnl dcpoEittrt
oDSlructrons.
constrictions, and bcnds:
nbdcrltc dcDosition of
poolr E.cvrl;nl

H.:vy dcposits of fidc
{utcriil, inc.cssad btt
dcv?kjDraE lt: rnorc thrtr
80"/6 of thc bodorn
ch.nBing far{ucotlyi
pooh llnrst rbrcn! du!
to $bsrantitl scdimint
dcposition.

20 t9 t8 t7 16 /y9) tt n n rr ro9E76.
5. Chrnncl Florv
Strtut

scoRF- I .---

Wrtcr rclchc's brsc of
both lowcr brn&.s, rnd
minimil .nro0nt of
chann l itrbrr.ic is
cxposcd.

Wrtcr tills >75% ofthc
.v.ilablc chlnncl: or
<25./. ofchanncl
rubslntc is ctposcd.

warcr fills 25-?5./. bf thc
rvrilablc chrnncl. end/o.
ri(llc substratcs rrc
rnoiily cxposcd.

vcry littlc vatcr in
channcl rnd rnostlv
prcrlnt ar standin;
poors.

20 t9'18 t7 t6 [s )t4 t3 t2 tl r0 9 8 7 6 5 432 | O
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rotat s"o.. 15I

Nar19 ve categories and 6cofing .anges: oplimat = 156-200; sub-optimal = 106-155; arginal = 56-105; Poor = 0-55

E

Hrblrll
Cbrdilion CrlcSorJ'

Ontlmrl Suboplimrl M.rginrl

6. Chrnrcl
Altcrralo|l

,.O*' JO

Channcliz.lion or
drcdgint.bs.nt or
minimrl: strctm wilh
normal p.ltcm.

Sornc ch|nn!liration
prcscnl, usurlly in arcls
ofbridSa abutrEnti:

channclizrtion. i.c-,
drcdginS, (gr.rtrr lhin
past 20 yr) n|!y bc
Drcscol, bul rcccnl
ahrnncliz.ation is not
Prcscnl.

Ch.nn€lizztion mry b.
crtcnsivci cmbrnkmcnts
or lhoring Staucluacs
nrcscnt on both banlit:
rnd 40 lo 809/. ofstrclnr
rclch chttn.lizcd .nd
dirruptcd.

Brnks sho..d with
s3bion or ccr|cnti ovct
Eoy. of thc sl.trrlr rrsch
chrnncliacd and
r.lisuplcd. lnstrc.m
hrbirrr Er..tly rltar.d or
rerlrovcd cnli.clv-

io) 19 18 17 t6 15 lrl l3 12 ll 1098 7 6 54J2lO

t. Frcqu!ncy of
Rimca (ot bcndr)

SCORE t

Occurrcncc of timcs
rclrtiv.ly frcqucnl; .alio
ofdittrncc bct*acn
.ifflc5 dividcd by widlh
of tha strcem <7:l
(scncr.lly 5 to 7);
varicty ofhabit.t it kcy-
ln st crms whcrE rifllat
arc contituou5,
Dhccnrnt ofbouldc6 or
bthcr lergc, neruol
obstruclion i5 inrgot!$l -

occuarcnc€ of n ma5
infrcqu.nt; distincc
bctwccn rifn.s dividcd
by thc width of ihc
ltrcam is bctwccn 7 to
t5.

Occr3iontl .imr ot
bc[d: bo(oln aonlourt
Drovidc som€ habihli
Airbncc bclrvccn rimcs
dividcd by (hc width of
lhc sttErm is bct$rccn l5
lo 25-

Crncrllly nll fl{twatcr
o. rhlll.ow.imcs: poor
h.bitarr distrnc. b€r\i.cn
rifllca dividcd by th.
width ofthc strcrm is !
rrlio of>25,

zo tg tt n /ie 15 14 t3t2|l 6t098 1 5,r32t0

8. Brnk Strbilltt
(rcor! arch brrk)
Norc: dctc.minc lcll
or right sidc by
frcing do)t+alr.5rY|.

scoRE 9, 
(LB)

scons 'f, (ne)

Brnk5 sbblci cvidancc
ofcrosion or bink
failurc.bscnt ol
minirnal: litltc potcnriol
for futura probla.is.
<57. ofb.ot rffccLd-

Modcrrtcly ttablc;
infrcqucnr. smrll ercrs oI
crosion mosllY h*l.d
ovcr. 5-3oo/ bfbank in
rcrch has aacat of

Modcr.tcly unstsblcl JO-
60'16 ofhonk in rcacb h.5
racai ofcrosioni high
crorion potcnlial durinE
fioods.

Unstrblci r|arry crodcd
|.Eai; "rrwf rrcrs
fi.qucnr rlo-ng.tni gh.
scctons tno oends:
obvior.rs bffi k sloughing;
60-lOOtA of b|nk hrl
crosional scars,

Irll B|nt l0 9 c 7 6 l5 0I

Ri8hr B.nk l0 9 8 7 6 5 0I

,.o*l9,r"r
,.o* I ,*,

Mor; tb.n 9O,a of thc
slrclinbrnk surfacct and
imrEdiric nD.rirn zona
corerad lry nitivc
vcSct tion, including
lfccs, undcrslorY shdb!,
or nonwoody
]rBcrophylasi vcgcuttvc
diarugdon rluoogh
gI. ingor nFwing-
mininEl or nol cvrdcnll
rlr|osa all pl||lB rllowcd
10 qrow nrtrrla/-

7G-9O7o oflhc
slrcrmbank rurfacca
covcrEd ty nrtivc
vcS.btion. bir oha claas
ofDlants i5 nol wcll-
rcpioscntcd; disruprion
cvidcnt but not affcctint
full plaot growlh
potcnlial to rny Itcrt
cxknt: rofa thrn onc-
hslfof lhc polanliul plant
rtubblc-h.i!hl

so-xPl ofthe
rtrcambank Sutficcs
covcrcd by vc8cbtioni
diiilrbliiti obvi6nl:
patclics ofbs]! soil or
cloacly .cloppcd
varctrt|on comrpni rcss
th!-n onc-hrlfof lhc
potcnlirl planl stubblc
hciS,ht r.marnmg.

Lcts Ol3n 50% oflhc
slrcrmbank 5urficis
covc.cd by vcgctrlion:
disruDlioii df iitcirntrnk
vcSctalion fu Ycry hith:
vcEatatFh nat Dcall
acmovcd lo
5 ccntinrlcrs or lcss in
rvaragc atubbl. hci ght.

r.aft B.nk (O/ I 8 7 6 I o

Risbr Bmk lo /9 I 6 4 3 2 o'I

lO. RlDrrlen
Vcgoeilvc Zooc
Wldth (sco.c clch
bdnk ripadan zonc).n
sL:oRE &1 (LB)

scoR€ q (RB)

Width of riparirn zonc
>l8 nEtcrs: human
.ctiviti.! (i.€.. pr.king
lots, r@dbcds. clcar-
cut!. la{ns, or crops)
hav€ not imprtted zotlc.

Widrft of rip.rirn zooc
l2-18 mctcrli. hurnan
activitias hrw imDrctad
zonc only minirmlly.

width of ripffian zonc
6-12 f||clc.s: hurYEn
lctiYitics h.vc i;psctcd
zonc r grcat dcil-

width of riprrirn ronc
<6 rnctcrt: litalc or no
riparir'l vcgct tion duc
to human aclivitics.

r.rfr Brnk (!,/ I 8 1 6 l I o

Riaht Brrk Io /9) 8 7 6 4 o
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