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Plans to protect air and water, wilderness and wildlife
are in fact plans to protect man.
Stewart Udall (1920-2010)

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.

I 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



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. Itis 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.

Il 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 (TSF') 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)

' 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 Standardsz), 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).



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.



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
Habitat
Assess’t
Latitude N. Longitude W. Score

Enlow Fork Mine,
North Expansion Area

Crafts Creek (designated TSF)

Station BSW 15 40°03'12.77" 80°20'42.86"
Station BSW 18 40°03'36.42" 80°21'24.70"

UNT Templeton Fork (designated TSF)

Station BSW 24 40°03'56.53" 80°22'17.65"

Buffalo Creek (designated HQ-WWF)

Station BSW 38 40°04'43.25" 80°23'15.41”
Station BSW 42 40°04'49.82" 80°22'46.76"

Bailey Mine,
East Expansion Area

Kent Run (designated TSF)

Station BSW 02 39°53'52.86" 80°25'30.26”

UNT North Fork Dunkard Fork (designated TSF)

Station BSW 16 39°52'35.78" 80°23'29.50”

UNT North Fork Dunkard Fork (designated TSF)

Station BSW 20 39°52'33.29" 80°24'09.18”

140
156

137

161
114

161

141

159

Highest
Total Mine
Biological Panel
Score Location
854 Panel E18
83.7 Panel E19
87.1 Panel F18
711 Panel F20
80.7 Panel F21
825 Panel A1
83.7 Panel A4
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



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.



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 Board?® 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.

N Oley Township v. DEP, 1996 EHB 1098
435 P.S. §691.1



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

10
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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 UMCOQO'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 UMCO?, 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 /ess 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.

VIl 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

® UMCO Energy, Inc. vs PADEP and PennFuture, EHB Docket No. 2004-245-L, 5 September 2006,
aff'd, 938 A.2d 530 (Pa. Cmwilth. 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 waterways® 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.

® 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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VIl 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.
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1.0 INTRODUCTION

1.1 BACKGROUND

Consol Pennsylvania Coal Company (CPCC) retained Civil & Environmental Consultants, Inc.
(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 E18-E23
Panels and the F18-F23 Panels longwall mining panels, and the shared main, which exceeds the
two-year mining plan area (Figure 1 — Site Location Map). Pike Environmental Consulting

(PEC) was a subconsultant to CEC and performed the biomonitoring for the F18-F23 Panels.

The ecological data collection involved sampling representative stream 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 — Underground 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 between 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, Washington County, Pennsylvania dated June 24, 2005 (CEC
2005).

1.2 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 biological monitoring requirements of the
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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.

13 STUDY AREA CHARACTERISTICS

This study area encompasses approximately 7,865 acres including the proposed permit boundary
(Panels E18-E23 and F18-F23) and a shared main as shown on Figure 1 — 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 Total Watershed Watershed Area within
Stream Code Area (Acres) Study Area (Acres)

Buffalo Creek (32777) 104,121 3,997
Crafts Creek (40938) 2,405 1,652
Robinson Fork (32650) 14,343 235
Sawhill Run (32982) 1,806 1,124
Templeton Fork (32708) 13,280 1,371
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
Templeton 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 of each 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 mesophytic). The

]

watersheds within the study area display dendritic patterns of drainage withif fgeir catchment= =—
! | — e e | e b

|

:
l
j
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areas. The streams for the most part are moderate-gradient (2 to 4% slope) (Rosgen 1996). The
stream 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 CHAPTER 93 AQUATIC LIFE PROTECTED USE

According to Pennsylvania’s Water Quality Standards (Chapter 93, Title 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 Trout Stocking (TSF). The TSF
protected use is defined as “maintenance of stocked trout from February 15 to July 31 and
maintenance and propagation of fish 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 Quality (HQ). 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”.
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2.0 METHODS

2.1 APPENDIX B STREAM BIOLOGICAL MONITORING

The Appendix A stream classification data presented in CEC’s Stream Classification Report,
Enlow Fork Mine North Expansion EI18-E23 and FI8-F23 Panels, East Finley, Morris and
" South Franklin Townships, Washington 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 geographical distribution, stream order, gradient of the streams within the
panels, and potential for undermining effects (Figure 2). Photographs of each station are

included in Appendix B of this report.

@C 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
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 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-McBirney
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.

R-070-338-0003 4- | _ November 12, 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 Habitat/Water Quality Field Data Sheet. Stream velocity,
width, and depth measurements were recorded on a modified USEPA (1998) Stream Discharge
Field Data Form.

2.1.2 Stream Habitat Characteristics

Stream habitat characteristics were recorded at biomonitoring stations. Habitat characteristics
observed and recorded during the stream sampling included the following physical habitat
descriptors and features: (1) visual appearance of water and sediment quality; (2) dimensions
(Iength and width) of the wetted channel; (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 Habitat/Water Quality Field Data Sheet
(Appendix A). Stream habitat was evaluated using the USEPA Habitat Assessment Field Data
Sheets (modified from USEPA 1999). The Habitat Assessment Ficld 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 Harrelson, et 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.
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2.1.3.1 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
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 — 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 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 quantifying the available habitat 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 vegetation, etc.) are presented on PADEP Appendix B-Benthic
Macroinvertebrate Field Data Sheets located in Appendix A. When one or more of the specified
habitats was absent from the sampling reach, the D-frame jab samples allocated to these missing
habitats were re-assigned to the available habitats, proportionately among the most extensive

habitat type(s) in the stream reach.

After selecting the ten prospective jab locations, a D-frame dip net (12 inches wide x 10 inches
high x 18 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 30-inch long path within the

habitat type using the D-frame net. The specific methods and mechanics used to physically

r

ot

collect jabs in the five different habitat types are presented in the TGD Appendix B document.
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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 transferred 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
fnarked on each sample container. The container was sealed and returned to the CEC laboratory

for analysis.

A 200 £20% subsample of benthic macroinvertebrates was 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 washed in a
U.S. Standard No. 35 sieve. Large rocks and sticks were washed over the sieve, carefully
examined for organisms, then discarded. The sieve contents were 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 stirred to disperse the contents evenly throughout the

pan.

Grid cutters (stainless steel tubular pipe sections), each with an inside area of approximately 4
in’, 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 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.
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If the subsample count was within the targeted 200+20% (160-240 range) organism count, then
subsampling was complete and the organisms were transferred 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 minimum 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 grids were sorted until the 2004+20% 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 entirely sorted for macroinvertebrates. In those
instances where the 240 organism limit was exceeded by sorting the initial four grids for the
sample, secondary subsampling was required to bring the organism total back under the specified
maximum limit. In these cases, the organisms collected from the first four grids were placed in a
second gridded pan containing a small amount of cold 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 +20% organism goal was reached.

Identification of benthic macroinvertebrates was performed employing a variable magnification
(20 to 120X) 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 Pelecypoda, which were identified to

family level. Data reports for the benthic macroinvertebrates are presented in Appendix C.

Collembola (spring-tails), Hemipterans and aquatic beetles other than larval Gyrinidae,
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 taxa richness metrics were obtained from an expanded
taxa list provided to Michael Davison of CEC by Mr. Charles McGarrell of the PADEP Central
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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

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. These data were used to calculate
the values for 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:

Biological Metric Metric Category Description
Taxonomic Richness Richness Total Number of taxa
Trichoptera Taxa Richness Richness Total Number of caddisfly taxa

The total number of Ephemeroptera (mayfly),
Plecoptera (stonefly), and Trichoptera

Pensnl SR R Lempoition (caddisfly) taxa divided by the total number of
taxa
Testlerant Tiops Richeess o - The total number of taxa with a pollution

tolerance value <5

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

groups

Filterer-Collector +
Predator Taxa Richness

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 five metrics to a scale of 0
to 100 based on the 95™ percentile value from the PADEP’s statewide low gradient stream

dataset using the following equation:

Normalized Metric score = (Observed Value / 95" Percentile Value) x 100

|
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The 95" 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 BSW16 on Crafts Creek within the study area:

Station BSW16 | 95" Percentile Normalized Score

Biological Metric Crafts Creek Value of PA (Observed Value /
& (Observed Statewide 95" percentile value)
Values) Dataset x 100

Taxonomic Richness 22 30.5 72.1
Trichoptera Taxa Richness 1 10.5 9.5
Percent EPT Taxa 36.4 61.6 59.1
Intolerant Taxa Richness 8 16.0 50.0
Filterer-Collector + Predator
Taxa Richness / ki e
Total Biological Score (mean 48.5
of adjusted values) ’

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 95 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 E18-E23 and F18-F23 panel study area.
2.2 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 E18

through E23 panels. Fish sampling was not performed concurrently with the Appendix B

i ; i
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3.0 STREAM BIOLOGICAL MONITORING RESULTS

8 | STREAM 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 E18-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 quality, habitat, and biological data are presented in Tables 1 —
19. The following sections present the biomonitoring results for each major watershed and the

streams sampled in the study area.

Stream Name Biomonitoring Stations

Buffalo Creek (main stem) 32777-Enlow-F20 Panel-BSW38
32777-Enlow-F21 Panel-BSW42
32777-Enlow-F22 Panel-BSW46
32777-Enlow-F23 Panel-BSW51

Buffalo Creek tributaries 32777(23)-Enlow-F20 Panel-BSW39
32777(16)-Enlow-F21 Panel-BSW41
33000-Enlow-F21 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-BSWS50
32998-Enlow-F23 Panel-BSW52
32998-Enlow-F23 Panel-BSW53

Crafts Creek (main stem) 40938-Enlow-E18 Panel-BSW16
40938-Enlow-E19 Panel-BSW20
40938-Enlow-E20 Panel-BSW26
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Stream Name

Biomonitoring Stations

Crafts Creek tributaries

40944-Enlow-E18 Panel-BSW13
40944(1)-Enlow-E18 Panel-BSW14
40942-Enlow-E18 Panel-BSW15
40944-Enlow-E19 Panel-BSW18
40942-Enlow-E19 Panel-BSW19
40938(5)-Enlow-E19 Panel-BSW21
40942-Enlow-E20 Panel-BSW22
40943-Enlow-E20 Panel-BSW23
40941-Enlow-E20 Panel-BSW24
40938(6)-Enlow-E20 Panel-BSW25
40943(1)-Enlow-E21 Panel-BSW28
40938(3)-Enlow-E21 Panel-BSW29
40939-Enlow-E22 Panel-BSW32
40939-Enlow-E22 Panel-BSW33
40940-Enlow-E23 Panel-BSW38

Tributary 32682 to Robinson Run

32650-Enlow-F22 Panel-BSW49
32682-Enlow-F19 Panel-BSW35
32682-Enlow-F20 Panel-BSW40

Templeton Fork (main stem)

32708-Enlow-E21 Panel-BSW27
32708-Enlow-E22 Panel-BSW31
32708-Enlow-E22 Panel-BSW34
32708-Enlow-F18 Panel-BSW23
32708-Enlow-F19 Panel-BSW30

Templeton Fork tributaries

32741-Enlow-E18 Panel BSW10
32708(50)-Enlow-E19 Panel-BSW11
32708(50)-Enlow-E20 Panel-BSW12
32708(9)-Enlow-E22 Panel-BSW30
32744-Enlow-F18 Panel-BSW24
32743-Enlow-F18 Panel-BSW25
32742-Enlow-F18 Panel-BSW26
32738-Enlow-F18 Panel-BSW27
32739-Enlow-F18 Panel-BSW28
32739(2)-Enlow-F18 Panel-BSW29
32745-Enlow-F19 Panel-BSW31
32744-Enlow-F19 Panel-BSW32
32743-Enlow-F19 Panel-BSW33
32739-Enlow-F19 Panel-BSW34
32745-Enlow-F20 Panel-BSW36
32744-Enlow-F20 Panel-BSW37

Tenmile Creek tributaries

40937-Enlow-E18 Panel-BSW17
40949(1)-Enlow-E23 Panel-BSW35
40949-Enlow-E23 Panel-BSW36
40951-Enlow-E23 Panel-BSW37
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PHYSICAL HABITATIWATER QUALITY" FIELD DATA SHEET (Page 1)

—Pswis lmmo 7305?} m'a,

o e

W

HABITAT LENGTHS IN SAMPLING REACH-

Weather Now Past 24 hrs Past 7 days Habitat Length (steps)

WEATHER Steady Rain
CONDITIONS i

Other:
v 3
ISdnymm. Perennial Intermitient Tidal ____
v
CHARACTER- |Type: Coldwater Warmwater
IZATION /
Origin Springfed _____~ Welland ___ Montane Glacial WiKTURE otEr—— o .
| o e |V e e
lgsunrrusrsnz 6 lCAIlERAUSED: A _ [Pno-rono._s: f.... & NGV—-3—3067 1
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'HIGH GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET (Pagé 1)
[seation: AT Cr £ Y0941 -~ EFEOW —E1$ {— G5l fproiectio: 330507 Y54

" lommeme {007 T3 AP thERL  fowerome .15 007
lRver oo 090 N EAHELS fvestomon:_NLS, TWE, MBE, bl

Condition Catcgory

Habitat — : e e
~ Parameter ) Optimal Suboptim at ) . Marginal " Poor
' Greatér than 70% of 40-70% rix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for habitat; wiell-suired for habitat; habital - ‘habitat; lack of habitat is |
Substrate/ . epifaunal colonization full eclonization availability less than obvious; substrate

‘Available Cover | and fish-cover; mix of Eétcntidl:;idcijuaﬁc desirable; substrite ‘unstable or lacking.
i snags, submerged logs, abitat for maintenance frequently disturbed or

L ; L undercut banks, cobble of populatiopst presence - removed.
or othér stable habitat of additional substrate in |-
and at stage to allow full the form of newfzll. but
colonizition potential _nat yet prepared for

I- {i.e., logs/shags that-are -colonization (may rate at

i potnew. fall. and pot high.end of scale).

| SCORE 14 20 19 fis) 17 16|15 14 13 _1Z 1L o 9 8. 7 6|5 4 3 2 1 0of
f ' | Gravel, cobble, and | Gravel, cobble, and ~ - - | Gravel, cobble, and | Gravel, cobble, and

2. Embeddedness | boulder particles-are 0- | boulder pasticles- are 25- boulder particles are 50- §boulder particles are
25% sufrounded by fine | 50% surrounded: by fine | 75% surrounded by fine: | miore than 75%
sediment. Layeringof sediment. - . -| sediment. -~ | surrounded by fine

cabble provides-diversity sediment.

% !
' | of miche space: . g S B R | IR S| T o i
i SCORE 15 12 1 s 1z tel(13)a 13 12 1LL10 0 L 7 6§5 4.3 32 10

‘F-AlN four velocity/depth - ['Only :_;‘ﬁr_t_lig:sct'__r_e‘%igr_r'_-es;- Only Z of the 4 habitat "Pominated by 1 - :
es present (slow- | present.(if fast shallow is. | regimes present (if fast-- velocity/ depth regime -
| Regime L'dg:p'.f;]bw;gm][w;ﬁs[. - missing, score lower. .- | shallow gn_srqw-shallbw-. (usually slow-deep). -
. 2 O deep, fast-shallow). than if missing other: are rhissing, score fow): - - - :
[ (Slow.is < 0.3 m/s, decp regimes).. o o dow ey S
(s> 0:5o) - o
'20°.19° . 18 172 16

3. Velocity/Depth - | regimes

0.9 8 7 .6):3 4&.F .2 1V 0|

A5 pa 13 iz 1t

scoRE. f‘?'

Y | Littic or no enlargement._ | Some niew increase in - | M . n of
4. Sediment - afislands or point bars: ‘bar formation; miostly. | new gravel, sandor fine
“-{-Deposition anid less than 5% of the . ‘from gravel; sand ot fine sediment on old @nd niew | development; more than | -
W, B .. | bottom affeéted by - |:sediment; 5-30%of the bars; 30-50% ol the” - 50% of the bottom -
‘pottom affected; slight bottomaffected; . | changing frequently; -
-V deposition-in pools.” - sediment. deposits at ‘pools.almostabsent.due
T | ebstruetions, -~ . - 1o substantial sediment
= * | constrictions, and bends; | deposition: - .
. raoderate deposition of 2, =
: : : . : e Y ; - | podls prevalent. : PR sl g
- | SCORE 1 30 19 18 17 16| 15 14 i3 1z n-jio 9 38 7Y 6|5 4:3°2 1 0
e T s ) Water reaches -base of AWiter:fills >75% of the ~ _Water fills 25-75% of “Very little waterin -
5. Channel Flow [ both lower banks; and . ‘gvailable chanrielor: - - lhg-nvan_!ab_lc_qh_aqni[,' ~|:channicl and mostly .
‘| Status . . - minimal amount of <25%of.chanivel . - | andlor riffic subsirates _ | ‘present as staiiding  °
§ e ‘channel substraie’is - subistrate isexposed. | are mosily exposed.. | pools. - - i

"Moderaté deposition of - | Heavy depositsiof fine | h

: "Pnr'g.:.net&# tobe evaluated in -ngi_;;l.lpg- reaéh

-sedimeént deposition.

. e Rt
e > e e ! Ll SR

Erin o T WA R N B RN M 3 21 0]
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HIGH GRADIENT STREAMS HABITAT ASSESSSMENT FIELD DATA SHEET (Page 2)

swtion: YNT 81 € — YOU0 1 — EIRIW —EI§ P BswlSTFoimetio: 200579, 1§52
sweambame: QY1 11 CffFTT YL  Pprorme:  9.13-07
|River Basin: M“MN ‘_ﬂ.ﬂv Ilnvesﬁgators: ﬂLg! @_/{," #M:_: N—f ]

Condition Category

Habitat’ ! = —
Parameter Optimal~ ) * Suboptiswmal Marginal Poor
- Channclization or Sofric channelization Channelization may be | Banks shored with: s
6. Channel ‘dredging absent or _preseni, usuallys in arcas | exienisive; embankments gabion or cement; over
Alteration minimal; stream with  of bridge abutrments; or shoring structures . 80% of the stream reach
normal pattern. evidence of past present on both banks; channelized'and -

. . channelization, - i.c., | and-40-10-80% of stream | disrupted: Instream
dredging, (grea ter than rcach.channelized and habitat greatly altéred or
past 20’ yr) may- be disrupted. remaved. entirely.
present, but rec’ént : :

' channelization is not
b : 1 N presenit: -
SCORE H Sf19) 18 17 16) 15 14. 13

s . - e . .
P | Occurrénce ofriffles ‘Occurrence of riffles Ou:asinnal riffle or Generally all flat' water
Lot 7. Frequency ot’ “relatively frequent; ratio infrequént; distance . | bend; bottony contours or shallow riffles; poor. |.
RifMés (or bends) - | of distance between betiveen riffles - divided . pmndc some habitat;’ “habitat; distance berween
riffles divided b 7y width | by the widthr of " the distance between riffles riffles divided by the
of the stream < ‘stfeam is. b:twecn 7 to divided by the width of | width of the strcam isa-
(genenn 5107); £S5 .,  the stream is between' 15 | ratio of >25:
_,: variety o¥l‘ﬂbint is key. ) : 1025 .
] In-strearms where nmes -
@ are continuous,
‘o placement of boulders or
S other large, hataral :
E- . . obstruction j mpomm E 2
& |score l-% - fa20 19 13 12 0L
= )
- ,-
© ‘Banks stable;. .-,maence ,Modmtelysta ble, - Modcmcly nnshhlc- 30- | Unstable:.many croded-. |
‘518 Bank Stability: | of erosion of "bank infrequent, small areas of .{60% of bank in reach has | areas; "raw” arcas
s | (score each bank) faflure absent or - | erosion-mostly healed" ‘areds of erosion; high  ~ . frequent along straight .
E “minimal; little:potenitial | over.-5:30% o I bank in ‘erosion po_tcnual during | séctions and.bends;
= | MNote: deu:rmlnc left - | for future ‘problems. reach hasareas of .~ |-floods. ’ | obvious bank sloughmg.
©2 |orrighisideby <5%\nf~hank=fi'eckd ) .mslon. ) R R '60-100% of bank has
{s é‘ - facing.c tream. . L i erosional m :
- 5 SCORE-_V (LB) 'u:ﬂBank IO'- o 9L B (6) S e TR e ‘-l—'. 0. |
o SCQRE___b_(RB) = R:glﬂBank 10 91 -8{, ; J' : 6y |.-.5 -4 .3 2 g o
pes ot | More than'50% of the 40-90% of the - . - |.50-70%of the = - Less than 50%.of the: -
8 [9. Vegetative. sn-eambank surfaces and | streambank surfaces » | sireambank surfaces streambank sirfaces
E | Protection, (score imimediate riparian zoné | covéred: by native: .- | covered by vegelation; . covered by vegetation;
£ [‘each bank) .. | covered by pative :vegetation, but-one ‘class | disruption.obvious; - - -} distuption of stréambank:
-~ Sl : ' vegetation, including - of planis is not’ wellz . .| paiches of bare soil or vegetation. is very hlgh
W trees, upderstory’ shrnbs. represénted; disruption | closely cropped . vegetation has been-
or nonwnbdy evident but not af ecllng  vegetation common; Iess removed to- :
: yhylgsi: vcsemwc fiill plant’ gromh ‘than.ong-half of the ° -5 centimeters or less in -
disrupuon throo, ) pﬁ[mha[lp any gmat 'K::.:nml plant’ stubblc awerage siubhle hmgm
- grazing ormo ng. | extént; more than gne- | ghr remmnmg .
minimat or ot evident; | hall'of thcrpotcml;l plant |

almost: Iptanls:llowcd: stubble: hf.'lghl e -' ) 1 ~.. g
‘to.grow naturally.. - | remai L S L ® e
LeftBank: 10 9 | -

TrightBank 10. 9 .

R

|- Widihiof’ nparianzonc '

e - ['\Widih oF riparian zone - Widthofnpmanme jan zone
.10 Rlparinn >3 méters; himan 12-18 meters: human’ 612 meters; human ,orggc"_‘
Vegefative Zone. - -| activitics (j.¢., parking {-activities have impacted | activitics-have impacted’ - riparian veg' ition due

4 Widik {scar: cach lots, madbpd;,ehnr-- - | 2one only min mﬁlly | 2cne a grem dcal. S 1o hurian activities. -

- { bank riparian Zone)- cuts, lawns; or crops) ) = " . _

’ havenotimpactedzone: | . . - - & 5 gl S
scq&Eing fienBink 10 9| 8 7. 6 | 5 £ (3) | 2 1
scone E;.(RB).  Right Bank. 0 ' |/ 3

TotaIScore "‘ID o : PECE R : : _—
. E: :l P i = w--. Y _ uﬁ

Narrative categories and scoring ranges Optimal = 156-200; Sub-optimal = 106-155; Marg’nal = ?ﬁﬂys Poor 2= 0-55
007
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PHYSICAL HABITAT/WATER QUALITY" FIELD DATA SHEI’:T (Page 1)

BSW 18

station: fMTEC — Y0954 - EVbal — 1Y

Stream Name: qWI'T‘ m W

L 14

[Proiect No: 230502, Wi*}
Dateimime: 2.22.07 - ¥

|River Basin: M pf}e ﬂﬂ"ﬁ‘m

Inve stigators: §MF ”JE M

/

ut

F— _'40 & HABITAT LENGTHS IN SAMPLING REACH
Weather Now Past 24 hrs Past 7 days Length (steps) '
WEATHER | Steady Rain s ? J At N R
coNDIIONS [~ oot > 2l
, Rain 2
T cade 5 —r
Clear/Sunny Total ) g%
Other: -
=
T, |subsystem: Perennial ™ hhnﬂﬂﬂi__/ Tidal ____
CHARACTER- [Type: Coldwater Warmwater __** .
IZATION = —
5 [origin: Springded ____ Waetland _ Montane Glaclal _____ Mixturd =" Other____ Lt‘ | .

GPS UNIT USED: ‘

Icmzr-m USED: A

lpuo*ro nos: 2.8 -—Zt{-

NOV 1 2 2007]
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'HIGH GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET (Page 1)

o (YT Ll — Y090 —EVLIN 19— BEW|S [rrot=ctie: 204507045
sveamrams: WY 70 (AT CfEEL  Porermme 342,07
[fover Basin:_ o /00 (AHELA |vestaators:_SHF, MOE, Aoy

I: 6’0"/41‘4

-C:nnditio'n Category

'Par@nietm tobe evaluated in sa;pﬁfiné rnic'ii

|score (b

3. Velocity/Depth -
| Regime y e

4. Sediment
"¢ | Deposition

5. Channel Flow

and at stage to-allow full
op_lnni'_za’llon potential
(i-¢.. logs/snags that are
pot new.fall and pot

.| transient).

the form of newfzll, but

_not yet prepared for
J:colonization (may rate at

high end of scale).

Habitat: - - :
_ Parameter Optimal Suboptim al_ - Marginal * Poor
: ) Greatér than 70% of 40-70% rinix of s1able 20-40% mix of stable Less than 20% stable
1. Epifaitnal substrate favorable for habitat; well-suited for habitat; habitat - - { ' habitat; lack of habitat is |
Substrate/ - epifaunal colonization full colonization . availability less than obvious; substrate
‘Available Cover .| and fishcover; mix o otential; adequate desirable; substrate ‘unstable or lacking.
snags, subinerged logs. abitat for mamtenance | frequently disturbed or
undercut bariks, cobble | of populations; presence removed.
or othér stable habitat of additional substrate in |

20. 19 18 17 (16

| of niche space.

cobble provides-diversity |

15 14 13 12 1

0 9 8.7 6

Gravel, cobble, and Gravel, coblile, and Gravel, cobble, and
2. Embeddedness - | boulder particles are 0-. | boulder particles are 25- boulder particles are 50- | boulder particles are
‘25% surrounded by fine 50% surrounded. by fine | 75% surrounded by fine: | more than 75%
sediment. Layeringof | sediment - gediment. - - .;ggpundcd by fine
. sediment. -

-| Gravel, cobble, and

.5.# 3 2 1 0f

‘tegimes. present (slow-
-decp, slow-shallow, fasl-
 deep, fast-shallow):
(Slow: is < 0.3 m/s, decp

 regimes):.

15 14

present:(if f:
missing, score lower. .
than if missing other:

ist-shailow is.

1o 9 8 7 6

score [5 |20 a9 18 17 16} A s
' TR0 four velocity/dépth | Only 3 of theid regimes. | Only 2 of the 4 habitat | Dominatedby 1 ~ - |
' velocity/ depth. regime -

regimes: present (if fast--
- shallow or slow-shallow
-are rissing, score lowk

5. 4.3 2 1 0

(usually stow-deep).

| E:ittle or no enlargement’
ofistands or point bars- ~
and less than' 5% of the
| Bouom atfected by
~sedimént deposition.

‘Some new increase in

‘bar formiation, miostly.

-from-gravel; sand or. finc
. ‘sediment; 5-30%of the

‘bottom affecied; slight

deposition:in pools.

P

.| obstructions, - - - .
-} constrictions, snd bends; |

- ' ps=05m) N T TPl DI
‘SCORE % a0 19 18 iz is| is 4 13 {1Z 10 9 8.7 6|35 4% .2 10

Moderate deposition of

‘| new gravel, sanid or fine

sediment on.old @nd new

_} bars; 30:50% of the’

bottom affectéd; .
sediment depasits at’

‘moderate deposition of

: | pouls prevalent.

| to substantial sediment
deposition. -

‘Heavy depositsof fine
. maternial, mereased bar -
.developmenit; more than | -
50% otthe bottom - .
«changing frequently; -
pools.almogt'absent due

Witer reactics base of
both lower banks; and
minimal amount of

20 19 18 17 16]

Water fills >75% of the

.Y available chanricly or: -

<35%of chaniel " .

15 14 i3 12 (1)

Watér fills 25:75% of
| the available channél,’
and/or riffie subsirates

10 9 8 7. 6]

"I Very litile water in -
- {:chanriel and mostly

s 4.3 2 1 o]

present as standing

‘| Status . : -
. Al ki BN e o | channel substrate’is = - -~ substraté isexposed. arg mostly-exposed... pools. ~. =
Bt Gt W R S jorpoesc: . SR - . S EILAN B R . I S R
scone {b - [ o v v o)t 13 2 AL LI0 0 e 372 1 0



Administrator
Text Box
BSW 18


BSW 18

HIGH GRADIENT STREAMS HABITAT ASSESSSMENT FIELD DATA SHEET (Page 2)

[suton: UNTErC —YO V(T ~ENLIW-EII —BoMGeromerro: 390507 0457
swmvane: 190 1 CPAFTE CREER  Pprerime: G, 22,07 .

ll:50 AM

[rwersasn: Yo NN HEELA vesuguors: SMF, MOE, b1
Condition Catego :
Habitat e BOTY oo
Parameter Optimal ° Suboptismal Marginal Poor
‘Channelization or Somic channelization Channclization may be Banks shored with
6. Channel dredging absent or i, usually in areas | exiensive; embankmenis | gabion or cement; over
Alteration minimaf strearm with [ of bridge abutménts; or shoring structures . 80% of the stream reach
normal pattemn. evidence of past present on both banks; channelized'and
& channelization, - i.c.. . | and 40 to-80% af stream | disrupted. Instream
dredging, (grea eer than reach channelized and habitat srcauy altered or
[ past 20'yr) may~ be disrupted. remaved entirely.
presenti, but rec’ént
channelization is not
present. -
SCORE ” 15 14, 13

: birameun'tb"be-i:\‘ruiﬂ;tle.ﬂ'-bmaqér.thaﬁ umpli_ﬁg reach

o, . i Occurrenee of riffies [-Occurrence of riffles ‘Occasional riffle or Generally all flat' water
7. Frequency of “relatively fréquent; ratio infrequent; distance . { bend; bottom contours or shallow riffles; poor |-
Rilflés (or bends) - | of distance between | between riffies - divided . prwudcsdmc habitat;” habltal distance between
) riffles divided width by thie widtly of” the -disiance between riffies | riffles divided by the -
of the stream “stream is belween 7 to divided by the width of | width of the strcam isa.
(gcneral? 510 7). | ;- RN (the siream is between 15 | ratio of >25:
variely of habitat is ltey ; le 25.
In-streams: where rifll
are continuous,
placement of boulders or
_other large,nattu'al )
obstruction is’j nt. : : ok 1 N 5
SCORE '1 20 19 18 (r7) 16] 15 -14 13 12 ¥ 5 4 3 2 1 of

 Unstable; many emded-

'msmnmk m’l 9

e -50—70% of the ”

‘Banks stable;. :v{dcm:e Modcrﬂeiy sta ble. . Modcmely imstablc 30-
8. Bank Stabili of erosion of bank infrequent; small areas. of |-60%- of bank in reach has | areas; "raw" areas
‘(score each bank) | | fajlure absent or crosion'mostly healed | aress of erosion; high I'rcqucnt along stmght
minimal; hme:{:otcmul aver.-5-30% o Tbank in  [:erosion potenual dur{ng sections and bends; _
1§ Note: dclcmine left - | -for future prob reach has areas or - |-floods. .| obvidns bank slougamg,
Jorrightsideby <5% of bank affected. e.msmn. ) S '60-100% of bank has
facingc tream. .| A 52 | 5 erosional sr.am. 7 :
‘) SCDR.‘E._,(]—.B]' iLe[tBank I 9t 8 _° 7 5 4 . -k ]
‘| SCORE _p (RB) - 8 2 1. o
- s 70:90% of the - ‘ Less than 50% of the
9, Vegetative. - streambank surfaces strcambank surfaces | streambank surfaces -
Protéction (score m-medmwnpanan zone | covered by native- . - | covered by vegelation; .| covered by vegetation;
‘éach bank) - . | covered by native -vegetation, but.one class disruption. obvious; : [ disruption of streambank
e  vegetation.including - - | of planis is not’ well: . .| patches of bare soifor vegetation is very hlgh'
trees, understory shmh represénted;-disruption closely cropped - -{ vegetation has been
-or ponwoody . .. evident but not aflecting | vegetation ¢ommon; 1us removed to- .
-} macrophytes;: vegmmfe fullplant growth .~ - [‘than.one-half of the - S centimeters.or less in
-disruption thro potenual to any greal- . 'K:;.enml plant stubble wmge stubhte hcxghl )
 grazing or: g . extent; more than one- . L h ght remmmng
minimal o not gvident; half-of the pou::mlal plant | £ :
jlmn!t all plamf; allowed' | stubble hﬂght . B

" ﬂmﬂm ng

:'WIdlh ofi n]mnn zone

. -‘Wnd!h of ﬂpatian’mne

it 0332'1;

VTo'rtél"Séore : lgé

Narrative categories and scoring ranges: Optimal

r

i

i
= 156-200; Sub-optimal = 106-155; Margi +a|

|

[

!

o+ ' Widthof npman Zone -
.10. Rlp:ri.lu © =18 meters: human’ 12-18 meters: human’ 6-[2 ers: human - <6 mt‘:H:rS’
Vegetative Zone - - *| activities (i.¢., parking -aclivities have impacted activitics have Implclcd " riparian vcgﬂaum due
| Width (score each Iots, madbed: clear- .. '|-zone only min m‘nlly. .| zohea grzal deal to uman activities.
c bank riparian Zzone) | cuts, Tawns. or érops) ) 7 . .
: a have-not. mmtcd zone: ) i
SCOREL (LH} LeftBank 9 8 7. .6 5 R 2 1
score 1.re)

B e

ROV 1o 2089

Dsot, of Eavironmertal

1 Qe S W

Protection
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BSW 24

HABITAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (FRONT)

STREAM NAME Templeton Fork tributary 27L F18 Panel |LOCATION  TemF27L-32744-EFM-F18 Panel-BSW24

STATION #_BSW24 (F18) RIVERMILE____ |sTREAM CLASS '
UpperBndry LAT _40.065955838°N LONG _80.371602739°W___|RIVER BASIN _ Ohio River
jLower Bndry LAT _40.065252883° LONG _80.371 |AGENCY Pike Environmental Consulting
[INVESTIGATORS _D. Pike and T. Boone _
DATE 4122007 REASON FOR SURVEY
FEMOMVELEREDEP - 7. Boone TIME 10:20am. |Baseline Stream Biomonitoring
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 50% of 30-50% mix of stable habitat;| _ 10-30% mix of stable Less than 10% stable

1. Epifaunal substrate favorable for well-suited for full habitat; habitat availability | habitat; lack of habitat is

Substrate/Available eifaunal colonization and  |colonization potential; less than desirable; obvious; substrate unstable

Cover fish cover; mix of snags, adequate habitat for substrate frequently or lacking.

submerged logs, undercut |maintenance of populations; disurbed or removed.
banks, cobble or other presence of additional
stable habitat and at a substrate in the form of
stage to allow full newfall, but not yet prepared
colonization polential (i.e., |for colonization (may rate at
high end of scale).

SCORE 17

| Mixture of soft sand, mud, or Hard-pan clay or bedrock;
materials, with gravel and  |clay; mud may be dominant; no root mat or vegetation.
firm sand prevalent; root  |some root mats and no submerged vegetation.
submerged vegetation
present.

2. Pool Substrate
Characterization

SCORE 15

Majority of pools large-deep;
large-deep, small-shallow, |very few shallow.
small-deep pools present.

3. Pool Variability

SCORE 10

orno enlargement of |Some new increase inbar  |Moderate depostion of new [Heavy deposits of fine
islands or pointbars and  |formation, mostly from material, increased bar
less than <20% of the gravel, sand or fine sediment on old and new  [development; more than
bottom affected by sediment; 20-50% of the bars; 50-80% of the bottom {80% of the bottom
sediment deposition. bottom affected; slight affected; sedimént deposits |changing frequently; poals
deposition in pools. at obstructions, almost absent due to
constrictions, and bends; |substantial sediment
modrate deposition of pools{deposition.
prevalent.

4. Sediment Deposition

Parameters to be evaluated in sampling reach

'|SCORE 10

Water reaches base of both|Water fills >75% of the Water fills 25-75% of the fittle watter in channel

5. Channel Flow Status [lower banks, and minimal |available channel; or <25% |available channel, and/or  |and mostly present as
amount of channel of channel substrate is Jriffle substrates are mostly |standing pools.

substrate is exposed. exposed. exposed.
SCORE 17 e — s—| e N KR

; Blant, of Frvirsnmental Protection

R

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates, and Fish,
Second Edition - Form 2
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HABiTAT ASSESSMENT FIELD DATA SHEET - LOW GRADIENT STREAMS (BACK)

BSW 24

Parameters to be evaluated In sampling reach

SCORE 16

Bapl

7. Channel Sinuosity

SCORE 14

The bends in the stream
increase the stream length
3 to 4 times longer than if it
was in a straight line. (Note|
- channel braiding is

considered normal in

lying areas. This
parameter is not easily

coastal plains and other Ioww

The bends in the stream
increase the stream length 1
to 2 times longer than if it
was in a straight line.

8. Bank Stability (score
each bank)

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems. <5% of bank
affected.

SCORE (LB) 5
SCORE (RB) 5 RIghtBaik et v
More than 90% of the
|9. Vegetative Protection islteam'bank‘sur_faces and
(score each bank) immediate riparian zone
covered by native
vegetation, including trees,
understory shrubs, or
Note: determine left or nonwoody macrophles;
right side by facing vegetative disruption
downstream through grazing or mowing
minimal or not evident;
almost all plants allowed to
grow naturally.
SCORE (LB) 6 Tk B
SCORE (RB) 6

Moderately stable;
infrequent, small areas of
erosion mostly healed over.
5-30% of bank in reach has
areas of erosion.

"[70-90% of the streambank |

surfaces covered by native
vegetation, but one class of

|plants is not well-

represented; disruption
evident but not affecting full
plant growth potential to any
great extent; more than one-
half of the potential plant
stubble height remaining.

bank riparian zone)

SCORE (LB) 8
SCORE (RB) 8

Width of riparian zone >18

clear-cuts, lawns, or crops)
have not impaced zone.

Total Score

137

Width of riparian zone 12-18

10. Riparian Vegetative |meters; human activities  |meters; human activities
Zone Width (score each | (-., parking lots, roadbeds,|have impacted zone only

minimally.

e —

" tely unstable;

STREAM NAME Templeton Fork tributary 27L Fi8 Panel |LOCATION  TemF27L-32744-EFM-F18 Panel-BSW24
AGENCY Pike Environmental Consulting |paTE April 2, 2007
Habitat . Condition Category
Parameter Optimal Suboptimal Marginal Poor
Channelization or dredging |Some channelization Channelization may be Banks shored with gablon
6. Channel Alteration absent or minimal; stream |present, usually in areas of |extensive; embankments or|or cement; over 80% of the
with normal pattemn. bridge abutments; evidence |shoring structures present |stream reach channelized
of past channelization, i.e., |on both banks; and 40to  |and disrupted. Instream
dredging, {greater than past |80% of stream reach habitat greatly altered or
20 yr) may be present, but  |channelized and disrupted. jremoved entirely.
recent channelization is not :
present.

increase the stream length
1 to 2 times longer than if it
was in a straight line.

30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

50-70% of the streambank
surfaces covered by
vegetation; disruption
obvious; patches of bare
soil or closely cropped
vegetation common; less
than one-half of the
potential plant stubble
lhaight remaining.

Width of riparian zone 6-12
meters; human activities

deal.

have impacted zone a great

Channel straight, waterway
has been channelized for a
long distance.

Unstable; many eroded
areas; "raw” areas frequent
along straight sections and
bends; obvious bank

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to 5 centimeters
or less in average stubble
|height.

Width of riparian zone <6
meters' little or no riparian
vegetation due to human
activities.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic Macroinveriebrates, and Fish,
Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET - HIGH GRADIENT STREAMS (FRO

BSW 38

STREAM NAME Buffalo Creek F20 Panel

|LocATION BufC-32777-EFM-F20 Panel-BSW38

STATION # BSW38 (F20)  RIVERMILE

STREAM CLASS

UpperBndry LAT _40.078661047°N_ LONG _80.388210820°W

RIVER BASIN _Ohio River

banks, cobble, or other
stable habitat and at a
stage to allow full
colonization potential (i.e.,
logs/snags that are not new
fall and not transient).

SCORE 18 S B cdditdnald
Gravel, cobble, and boulder]Gravel, cobble, and boulder,

2. Embeddedness particles are 0-25% particles are 25-50%
surrounded by fine surrounded by fine
sediment. sediment.

SCORE 15

SCORE 16

All four velocity/depth

3. Velocity/Depth Regime|regimes present (slow-

deep, slow-shallow, fast-
deep, fast-shallow.
(Slow is <0.3 m/s, deep is >

4, Sediment Deposition

Parameters to be evaluated in sampling reach

SCORE 14

Little or no enlargement of
islands or point bars and
less than <5% of the

5. Channel Flow Status

SCORE 16

|populations; presence of
additional substrate in the
form of newfall, but not yet
prepared for colonization
(may rate at high end of
scale).

Only 3 of the 4 regimes
present (if fast-shallow is
missing, score lower than If
missing other regimes).

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 5-30% of the
bottom affected; slight
deposition in pools.

Water reaches base of both
lower banks, and minimal
amount of channel
substrate is exposed.

Water fills >75% of the
available channel; or <25%
of channel substrate is
exposed.

m - ofthe 4 hahl

prevalent.

Water fills 25-75% of the

Lower Bndry LAT _40.078598061°N_ LONG _80.387686935°W AGENCY _ Pike Environmental Consulting
INVESTIGATORS D. Pike and T. Boone . _ _ _
DATE 4/3/2007 REASON FOR SURVEY
FORMCOMPLEIEDDY  "T-Roots TIME 12:35 p.m. |Baseline Stream Biomonitoring
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal supslrate favor?ble. for 1habita_t; \n.reli-suiiad.for full |habitat; habitgt avallability Ihabilat; lack of habitat is
Substrate/Available epifaunal colonization and jcolonization potential; less than desirable; obvious; substrate unstable
Cover fish cover; mix of snags, adequate habitat for substrate frequently or lacking.
submerged logs, undercut |maintenance of disturbed or removed.

Gravel, cobble, and boulde!
particles are 50-75%
surrounded by fine

sediment.

regimes present (if fast-
shallow or slow-shallow are

|missing, score low).

Moderate depostion of new
gravel, sand or fine
sediment on old and new

|bars; 30-50% of the bottom

affected; sediment deposits
at obstructions,
constrictions, and bends;
maodrate deposition of pools

available channel, and/or
riffle substrates are mosily

Gravel, cobble, and boulder
particles are more than
75% surrounded by fine
sediment.

nated by 1
velocity/depth regime
(usually slow-deep).

Heavy deposits of fine
material, increased bar
development; more than
50% of the botiom
changing frequently; pools
almost absent due to
substantial sediment

deposition.

Very little water n channel
and mostly present as
standing pools.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates, and Fish,
Second Edition - Form 2
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BSW 38

HABITAT ASSESSMENT FIELD DATA SHEET - HIGH GRADIENT STREAMS (BACK)

STREAM NAME Buffalo Creek F20 Panel LOCATION BufC-32777-EFM-F20 Panel-BSW38
AGENCY Pike Environmental Consulting DATE April 3, 2007
Habitat Condition Category
Parameter Optimal Suboptimal Marginal ' Poor
Channelization or dredging |Some channelization Channelization may be Banks shored with gabion
6. Channel Alteration absent or minimal; stream |present, usually in areas of |extensive; embankments orjor cement; over 80% of the
with normal pattem. bridge abutments; evidence|shoring structures present |stream reach channelized
of past channelization, Laa"stlm both banks; and 40to  |and disrupted. Instream
dredging, (greater than past|B80% of stream reach habitat greatly altered or
20 yr) may be present, but |channelized and disrupted. jremoved entirely.
recent channelization is not
present.

SCORE 19 | R20 RSl D) A e e R Y oD bR S 2 U O
QOccurrence of riffles Occurrence of riffles Generally all flat water or

7. Frequency of Riffles [relatively frequent; ratio of |infrequent; distance shallow riffles; poor habitat;

|(or bends) distance between riffles between riffles divided by |some habitat; distance distance between riffles

divided by width of the the width of the stream is  |between riffles divided by | divided by the width of the
stream <7:1 (generally 5 to |between 7 to 15. stream is a ratio of >25.
7); variety of habitat is key.
In streams where riffles are
continuous, placement of
boulders or other large,

LSCORE 17

Moderately stable; Moderately unstable; 30- |Unstable; many eroded

infrequent, small areas of |60% of bank in reach has |areas; "raw" areas frequent
erosion mostly healed over. jareas of erosion; high along straight sections and
5-30% of bank in reach has |erosion potential during
areas of erosion. floods. sloughing 60-100% of bank

erosion or bank failure
absent or minimal, little
potential for future
problems. <5% of bank
affected.

8. Bank Stability (score
each I?ank)

Note: determine left or right
side by facing downstream
SCORE(LB) 7
SCORE (RB) 7

More than 90% of the 70-90% of the streambank |50-70% of the streambank |Less than 50% of the
streambank surfaces and  |surfaces covered by native |surfaces covered by streambank surfaces
immediate riparian zone  |vegetation, but one class of |vegetation; disruption covered by vegetation;
covered by native plants is not well- obvious; patches of bare  |disruption of streambank
vegetation, including trees, |represented; disruption soil or closely cropped vegetation is very high;
understory shrubs, or evident but not affecting full [vegetation common; less  |vegetation has been
nonwoody macrophtes; plant growth potential to  |than one-half of the removed to 5 centimeters
vegetative disruption any great extent; more than |potential plant stubble or less in average stubble
through grazing or mowing |one-half of the potential height remaining. height.

minimal or not evident; plant stubble height
almost all plants allowed to {remaining.
grow naturally.

9. Vegetative Protection
(score each bank)

Parameters to be evaluated in sampling reach

SCORE (LB) 7
SCORE (RB) 7

Width of riparian zone >18 |Width of riparian zone 12- idth of riparian zone 6-12 |Width of riparian zone <6
meters; human activities |18 meters; human activities |meters; human activities  |meters' little or no riparian
(l.e., parking lots, roadbeds,|have impacted zone only  |have impacted zone a greatjvegetation due to human
clear-cuts, lawns, or crops) ﬂminimally. deal. activities.

have not impaced zone.

10. Riparian Vegetative
Zone Width (score each
bank riparian zone)

SCORE (LB) 9
SCORE (RB) 9

Total Score 161

| NOV 1 2 2007

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic Mactoinvertebrates, and Fish,
Second Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET - HIGH GRADIENT STREAMS (FRONT)

BSW 42

STREAM NAME Buffalo Creek F21 Panel

LOCATION

BufC-32777-EFM-F21 Panel-BSW42

STATION # _BSW42 (F21)

RIVERMILE

STREAM CLASS

RIVER BASIN Ohio River

{UpperBndry LAT _40.079655616°N__LONG _80.383904605°W

SCORE 12

5. Channel Flow Status

SCORE 16

lower banks, and minimal
amount of channel
substrate is exposed.

Wa reaches b

[Waler fills >75% of the
available channel; or <25%
of channel substrate is

prevalent.

y aier ﬁl 2 -

Lower Bndry LAT w AGENCY  Pike Environmental Consulting
INVESTIGATORS D.Pikeand T. Boone ) . _
DATE 4/10/2007 |REASON FOR SURVEY
[PRMCONREIEREY  T.Boone TIME 2:19p.m. |Baseline Stream Biomonitoring
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable
1. Epifaunal substrate favorable for habitat; well-suited for full  |habitat; habitat availability [habitat; lack of habitat is
Substrate/Available epifaunal colonization and |colonization potential; less than desirable; obvious; substrate unstable
Cover fish cover; mix of snags, |adequate habitat for substrate frequently or lacking.
submerged logs, undercut |maintenance of disturbed or removed.
banks, cobble, or other populations; presence of
stable habitat and ata additional substrate in the
stage to allow full form of newfall, but not yet
colonization potential (i.e., |prepared for colonization
e logs/snags that are not new|(may rate at high end of
2 fall and not transient). scale).
£ [score 15 L20IR0] Sz oot IR ARET S I DR A B0 Tt
g’ Gravel, cobble, and boulder|Gravel, cobble, and bou[der Gravel cobble, and boulde Graval cobble, and bou}dar
'-i 2. Embeddedness particles are 0-25% particles are 25-50% particles are 50-75%
E surrounded by fine surrounded by fine surrounded by fine
E sediment. sediment. sediment. sediment.
c
:é SCORE L. pedaeild a8 ad T oo D R A O s 1 D R 0 £ 0. il i) tiiEodake aatimth
-~ All four velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dommated by 1
g 3. Velocity/Depth Regime]|regimes present (slow- present (if fast-shallow is  [regimes present (if fast- velocity/depth regime
E ) deep, slow-shallow, fast- | missing, score lower than if |shallow or slow-shallow are (usually slow-deep).
o deep, fast-shallow. missing other regimes). missing, score low).
o (Slow is <0.3 m/s, deep Is >
O
o 0.5 m.}
E SR L fect 19508 O ol ARG 3 i B i Ao | St e Ui
7] Lmie orno enlargement of Same new increase in bar |Moderate depostion of new |Heavy deposits of fine
° 4. Sediment Deposition islands orpointbars and  |[formation, mostly from gravel, sand or fine material, increased bar
g less than <5% of the gravel, sand or fine sediment on old and new |development; more than
] bottom affected by sediment; 5-30% of the bars; 30-50% of the bottom |50% of the bottom
o sediment deposition. bottom affected; slight affected; sediment deposits |changing frequently; pools
deposition in pools. at obstructions, almost absent due to
constrictions, and bends; |substantial sediment
modrate deposition of pools|deposition.

available channel, and/or
|riffle substrates are mostly
exposed.

Very litlie channel

and mostly present as
standing pools.

NOV 12 2007

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers:

Second Edition - Form 2

Periphyton, Benthic Macqinvmmm
Ca nla Die Hiice



Administrator
Text Box
BSW 42


BSW 42

HABITAT ASSESSMENT FIELD DATA SHEET - HIGH GRADIENT STREAMS (BACK)

STREAM NAME Buffalo Creek F21 Panel LOCATION BufC-32777-EFM-F21 Panel-BSW42
AGENCY Pike Environmental Consulting DATE April 10, 2007
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Channelization or dredging Some channelization Channelization may be Banks shored with gabion
6. Channel Alteration absent or minimal; stream |present, usually in areas of |extensive; embankments orjor cement; over 80% of the
with normal pattemn. bridge abutments; evidence|shoring structures present |stream reach channelized
of past channelization, i.e., jon both banks; and 4010  |and disrupted. Instream
dredging, (greater than past{80% of stream reach habitat greatly altered or
20 yr) may be present, but |channelized and disrupted. jremoved entirely.
recent channelization is not

present.

{SCORE 16

Occurrence of fiffles Occasional riffle or bend;

Occurrence of riffles Generally all flat water or

7. Frequency of Riffies relatively frequent; ratio of |infrequent; distance bottom contours provide shallow riffles; poor habitat;
|(or bends) distance between riffles between riffles divided by |some habitat; distance distance between riffles

divided by width of the the width of the stream is  |between riffles divided by | divided by the width of the

stream <7:1 (generally 5 to |between 7 to 15. the width of the stream is stream s a ratio of >25.

7); variety of habitat is key. between 15 to 25.

In streams where riffles are

continuous, placement of

|boulders or other large,

natural obstruction is

im| nt.
SCORE 16

Banks stable; evidence of |Moderately stable; Moderately unstable; 30-  |Unstable; many eroded
8. Bank Stabllity (score |erosion or bank failure infrequent, small areas of |60% of bank in reach has |areas; "raw" areas frequent
each bank) absent or minimal; little erosion mostly healed over. |areas of erosion; high along straight sections and

potential for future 5-30% of bank in reach has |erosion potential during bends; obvious bank

Note: determine left or right
side by facing downstream

SCORE (LB) 3
SCORE (RB) 2

problems. <5% of bank areas of erosion. floods.
affected.

sloughing 60-100% of bank
i oigs el —

More than 90% ofthe ~  |70-90% of the streambank |50-70% of the streambank |Less than 50% of the

9. Vegetative Protection streambank surfaces and  |surfaces covered by native |surfaces covered by streambank surfaces
(score each bank) immediate riparian zone  jvegetation, but one class of |vegetation; disruption covered by vegetation;
covered by native plants is not well- obvious; patches of bare  |disruption of streambank

vegetation, including trees,
understory shrubs, or

represented; disruption soil or closely cropped vegetation is very high;
evident but not affecting full [vegetation common; less  jvegetation has been

Parameters to be evaluated in sampling reach

nonwoody macrophtes; plant growth potential to than one-half of the removed to 5 centimeters
vegetative disruption any great exient; more than|potential plant stubble or less in average stubble
through grazing or mowing |one-half of the potential height remaining. height.

minimal or not evident; plant stubble height
almost all plants allowed to jremaining.
grow naturally.

SCORE (LB) 2
SCORE (RB) 2

Width of riparian zone >18
10. Riparian Vegetative |Meters; human activities 118 meters; human activities
Zone Width (score each | (-€-» parking lots, roadbeds, |have impacted zone only
bank riparian zone) clear-cuts, lawns, or crops) |minimally.

have not impaced zone.

p
meters; human activities
have impacted zone a grea]
deal.

meters' little or no riparian
vegetation due to human
activities.

SCORE (LB) 3
SCORE (RB) 3

Total Score 114

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic Macroinvertebrales, and Fish,
Second Edition - Form 2
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APPENDIX B:

Excerpts from

CEC Bioassessment Report for the Bailey Mine
Expansion Area

dated 28 March 2007



Selected excerpts included herewith

BIOLOGICAL MONITORING REPORT
BAILEY EAST MINE EXPANSION AREA
RICHHILL TOWNSHIP
GREENE COUNTY, PENNSYLVANIA

Prepared for:
CONSOL PENNSYLVANIA COAL COMPANY
CLAYSVILLE, PENNSYLVANIA

CEC Project 060-851

March 28, 2007
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1.0 INTRODUCTION APR 0 8 2007

11 BACKGROUND Sl e

Consol Pennsylvania Coal Company (CPCC) retained Civil & Environmental Consultants, Inc.
(CEC) to collect 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 Al through A6 longwall mining panels, plus a 1000-foot buffer
surrounding the perimeter of the six panels (Figure 1 — Site Location Map). The biological data
collection included identifying and classifying streams within the study area; sampling
representative  stream reaches for water quality, habitat characteristics, and benthic
macroinvertebrate and fish communities; identifying 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

arca.

1.2 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 biological monitoring requirements of
the Pennsylvania Department of Environmental Protection (PADEP), Technical Guidance
Document (TGD) 563-2000-655, Surface Water 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.
1.3 STUDY AREA CHARACTERISTICS
This study area encompasses approximately 3,904 acres including the expansion area permit

boundary (Panels A1-A6) and a 1000-ft. buffer surrounding the permit area as shown on Figure 1

— Site Location Map. The streams within the study area are warmwater streams located within
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the Waynesburg Hills Section physiographic province of Pennsylvania (Pennsylvania
Department of Conservation and Natural Resources, PA DCNR 2000) of the Western 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), Whitethorn 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 of each watershed located within the study area.

Stream Name and Stream Code Size of Watershed Size of Watershed within
(Total Acres) Study Area (Acres)
Jacobs Run (40709) 1,389 250
Whitethom Run (32616) 1,297 536
Polen Run (32603) 885 623
Kent Run (32600) 1,703 663
Long Run (32604) 2,405 47
North Fork Dunkard Fork (32594) 17,907 3,635

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 from low-gradient (< 2% slope) to high-gradient (> 4%
slope) (Rosgen 1996). The stream 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.

Precipitation data was obtained from a National Weather Service (NWS) 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

PR T
e i— I g d
R-060-851 2- VED March 28, 2007

APR 0 6 7007




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 Water Quality Standards (Title 25, Pennsylvania Code, Chapter 93;
Pennsylvania Code Online 2006), North Fork Dunkard Fork, Kent Run, Polen Run, Whitethomn
Run and their unnamed tributaries, 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 from February 15 to July 31 and
maintenance and propagation of fish species and additional flora and fauna which are indigenous

to a warm 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 A-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
watershed (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:

P P S
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NORTH FORK DUNKARD FORK

Stream Name Biomonitoring Station(s) Ch. 93 Designation
North Fork NoF-Bailey-A6 Panel-BSW22
Dunkard Fork NoF-Bailey-A6 Panel-BSW23 TSF
32594 NoF-Bailey-A6 Panel-BSW24
32618 32618-Bailey-A3 Panel-BSW11 TSF
32618-Bailey-AS5 Panel-BSW20
32620-Bailey-A3 Panel-BSW12
32620 32620-Bailey-AS5 Panel-BSW21 ISF
32619 32619-Bailey-A4 Panel-BSW16 TSF

KENT RUN

Stream Name

Biomonitoring Station(s)

Ch. 93 Designation

KeR-Bailey-Al Panel-BSW02
KeR-Bailey-A2 Panel-BSWO05

Kent Run KeR-Bailey-A3 Panel-BSW08 TSF
32600 KeR-Bailey-A4 Panel-BSW13
KeR-Bailey-AS5 Panel-BSW17

32601 32601-Bailey-Al Panel-BSW01 TSF

POLEN RUN

Stream Name

Biomonitoring Station(s)

Ch. 93 Designation

Polen Run
32603

PolR-Bailey-A2 Panel-BSW06
PolR-Bailey-A3 Panel-BSW(09
PolR-Bailey-A4 Panel-BSW14
PolR-Bailey-AS5 Panel-BSW18

TSF

WHITETHORN RUN

Stream Name

Biomonitoring Station

Ch. 93 Designation

Whitethorn Run
32616

WhiR-Bailey-Al Panel-BSWO03
WhiR-Bailey-A2 Panel-BSW07
WhiR-Bailey-A3 Panel-BSW10
WhiR-Bailey-A4 Panel-BSW15
WhiR-Bailey-A5 Panel-BSW19

TSF

JACOBS RUN
Stream Name Biomonitoring Station Ch. 93 Designation
Jacobs Run .
40709 JaR-Bailey-Al Panel-BSW04 HQ-WWF
R-060-851 4. APR 0 6 2007 March 28, 2007
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2.2 APPENDIX B STREAM BIOLOGICAL MONITORING

The Appendix A stream classification data was examined to determine the extent of biologically
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 A1-A6 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 stream 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 niffle/run cross-
section with a uniform bottom and laminar flow (if possible) using a calibrated Marsh-McBirmney
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.
Geological Survey midsection, current meter method (Nolan and Shields 2000, Carter and

Davidian 1968, Buchanan and Somers 1968). B ———
Ft e et b )
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Water quality measurements were recorded on a modified U.S. Environmental Protection
Agency (USEPA 1999) Physical Habitat/Water Quality Field Data Sheet. Stream 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

Streamn 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: (1) visual appearance of water and sediment quality; (2) dimensions
(length and width) of the wetted channel; (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 Habitat/Water 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 presenied in Harrelson, et al. (1994) to

characterize the particle size distribution of the stream 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

I §o— "---i ‘\'—
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111, 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 TGD.

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 remaining 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-frame dip net (12 inches wide x 10 inches
high x 18 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 30-inch long path within the
habitat type using the D-frame net. The specific methods and mechanics used to physically
collect jabs in the five different habitat types 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
Macroinvertebrate Field Data Sheet (Appendix 2).

Immediately after collecting an individual jab, the net was carefully inverted 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 transferred into the rinse bucket. After the ten jabs were

R-060-851 A11- R R March 28, 2007
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collected, the organisms and material retained in the rinse bucket were composited into one 2-
gallon sample bucket and preserved with ethanol (>70% final concentration). The station
number, stream name, station location, and date were clearly marked on each sample container,

The container was sealed and returned to the CEC laboratory for analysis.

A 200 £20% subsample of benthic macroinvertebrates was processed in the laboratory from the
composite sample collected at each biomonitoring 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”7 x 27) 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 stirred to disperse the contents evenly throughout the pan.

Gnid cutters (stainless steel tubular pipe sections), each with an inside area of approximately 4
in®, 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 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 transferred 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£20% 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 entirely sorted for macreoinvertebrates. In those

instances where the 240 organism limit was exceeded by sorting the initial four grids for the

R-060-851 “12- R March 28, 2007
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sample, secondary subsampling was required to bring the organism total back under the specified
maximum limit. In these cases, the organisms collected from the first four grids were placed in a
second gridded pan containing a small amount of cold 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 +20% organism goal was reached.

Identifications were made employing a (20 to 120X) 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
Pelecypoda which were identified to family level. Data reports for the benthic

macroinvertebrates are presented in Appendix 5.

Hemipterans and aquatic bectles other than larval Gyrinidae, 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 taxa richness metrics were obtained from an expanded taxa list provided to
CEC (Michael Davison) by Mr. Charles McGarrell (PADEP Central Office) via e-mail
transmission dated November 23, 2005, which listed additional taxa 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
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Gradient Stream Assessment Protocol. These five benthic metrics, which are all based on taxa

richness rather than percent abundance, are presented below:

Biological Metric Metric Category Description
Taxonomic Richness Richness Total Number of taxa
Trichoptera Taxa Richness Richness Total Number of caddisfly taxa

The total number of Ephemeroptera
(maytly), Plecoptera (stonefly}, and

Percent EPT Taxa Composition | . 4, ptera (caddisfly) taxa divided by
the total number of taxa
Intolerant Taxa Richness Tolerance The total number of taxa with a pollution

tolerance value <3
The total number of taxa in the filterer-
Trophic collector and predator functional feeding

groups

Filterer-Collector + Predator
Taxa Richness

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 five metrics to a scale of 0
to 100 based on the 95™ percentile value from the PADEP’s statewide low gradient stream

dataset using the following equation:
Normalized Metric score = (Observed Value / 95™ Percentile Value) x 100
The 95™ 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 BSWO05 on Kent Run within the study area:

k R Al 1_.91 ——
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Station BSW05 | 95™ Percentile | Normalized Score

Biological Metric Kent Run Value of PA (Observed Value /
E (Observed Statewide 95t percentile
Values) Datasct value) x 100

Taxonomic Richness 27 30,5 88.5
Trichoptera Taxa Richness 4 10.5 38.1
Percent EPT Taxa 55.6 61.6 503
Intolerant Taxa Richness 17 16.0 100.0
Filterer-Collector + Predator
Taxa Richness 8 13.5 393
Total Biological Score 75.
(mean of adjusted values) ’

The total biological score was calculated as the mean of the five normalized metric scores. In the
one instance where the observed value was better than the 95 percentile value for a metric
(Intolerant Taxa 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 was

calculated for the 24 benthic macroinvertebrate sampling stations in the A1-A6 panel study area.

2.2.4 Stream Fish Community Data

Fish community sampling procedures and the metrics used to analyze fish community 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 a

combination of sampling protocols described in the following guidance documents:

* Amencan Fisheries Society’s Fisheries Techniques, Second Edition (AFS 1996) was

consulted for electrofishing operational and safety guidelines;

PR Lo
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STREAM WATER QUALITY AND HABITAT CHARACTERISTICS
KENT RUN (PADEP STREAN
BAILEY EAST EXPAP
CONSOL PENNSYLV/

BSW 02

GREENE COUNTY

CEC Proje

STREAM WATER QUALITY AND HABITAT

TRIB TO KENT RUN

32601-Bailey-A1 Panel- KeR-Bailey-A1 Panel- KeR-Bailey
PARAMETER BSWO1 BSW02 BSV
January 17, 2007 January 17, 2007 January
Riffle Pool Riffle Pool Riffle
Water Temperature (°C) ST 3.8 5.8 57 5.8
Dissolved Oxygen (mg/L) 9.6 9.3 9.3 8.9 9.5
pH (Standard Units) 7.47 7.45 7.78 7.77 7.71
Conductivity (uS/cm) 126 136 185 184 188
Habitat Reach Length (feet) 235 83 273 54 268
Stream Width (feet) 3-15 5-15 7-1
Stream Depth (inches) 1-18 4-24 1-2
Stream Flow Rate (cubic feet per second) 0.77 5.79 3.C

Substrate Composition (%): *

bedrock (> 2,084 millimeters)

5%

boulder (256 - 2,084 millimeters)

5%

cobble (64 - 256 millimeters)

30%

gravel (2 - 64 millimeters)

43%

sand (0.062 - 2 millimeters)

12%

silt (0.004- 0.062 millimeters)

clay (< 0.004 millimeters)

5%

USEPA (1999) Habitat Assessment Score (out of
possible 200) °

169 150

161 142

174 ‘

Percent of Maximum Possible USEPA (1999)
Habitat Assessment Score (Narrative Criteria) 8

75%

BENe i Suboptimal

1%

" 3
B Optimal Suboptimal

87% Optimal|

2 A Modified Wolman (1954) Pebble Count technigue was employed to determine percent slibstrate composition as Wentworth (182

°.8. Environmental Protection Agency (1999).
NM = Not Measured (i.e., no pool habitat present ).

APPENDIX B MACROINVERTEL

TRIB TO KENT RUN

32601-Bailey-A1 Panel- KeR-Bailey-A1 Panel- KeR-Bailey-
BSW0O1 - BSW02 BSW
BISLOG Dol METHI January 17, 2007 January 17, 2007 January §
Observed Normalized Observed Normalized Observed
Value Score Value Score Value
Taxa Richness 27 88.5 34 100.0 27
Trichoptera Richness L3 28.6 6 57.1 4
% EPT Richness 51.9 84.3 50 81.2 55.6
Intolerant Taxa Richness 21 100.0 19 100.0 17
FC + PR Taxa Richness 8 59.3 11 74.1 8 E
Total Biological Score (Mean of Adjusted Values) 72 1 82 5

I
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STREAM WATER QUALITY AND HABITAT CHARAC'ERTEBRATE METRIC S(
JACOBS RUN (PADEP STREAM CODE: 40709) AND TRIBDRK DUNKARD FORK W

BAILEY E/
CONSOL P
GREEN
BSW 20 BSW 16
STREAM WATER QUALITY AN
TRIBUTARY 32618 TO NORTH FORK " NORTH FORK

32618-Bailey-AS5 Panel-BSW20{ 21  32619-Bailey-A4 Panel-BSW18

32618-Bailey-A3 Panel-BSW11

PARAMETER
January 21, 2007 January 21, 2007 January 24, 2007
Riffle Pool Riffle Pool Riffle Pool
Water Temperature (°C) 0.1 NM 0.3 0.4 27 o8
Dissolved Oxygen (mg/L) 13.0 NM 11.0 10.4 11.3 10.7
oH (Standard Units) 7.43 NM 7.30 7.32 7.49 7.46
Conductivity (4S/cm) 89 NM 97 91 120 129
Habitat Reach Length (feet) 328 0 283 45 306 25
Stream Width (feet) 2-8 3-7
1-10

1-12

Stream Depth (inches)

0.15

0.25

Stream Flow Rate (cubic feet per second)

Substrate Composition (%): ®
bedrock (> 2,084 millimeters)

34%

6%

2%

5% k.

boulder (256 - 2,084 millimeters) |

cobble (64 - 256 millimaters) 27% 35% I 41%

gravel (2 - 64 millimeters) 35% 48% i 47%

sand (0.062 - 2 millimeters) 4% 6% B 5%

silt (0.004- 0.082 millimsters) 3% |

Clay (< 0.004 milimeters) | e
{EPA (1299) Habitat Assessment Score (out of
ssible 200) b 158 159 149 141 132
iroent of Maximum Possible USEPA (1999) " ) o . 75% 719, %
ibitat Assessment Score (Narrative Criteria) & e BgERITRIE Suboptimal SubJp;mal Subii;‘t{imm
Jodified Wolman (1954) Pebble Count technigue was employed to determine percent substrate composition as W
3. Environmental Protection Agency (1999).
= Not Measured (i.e., no pool habitat present ).

APPENDIX B MACR
TRIBUTARY 32618 TO NORTH FORK RTH FORK
32618-Bailey-A3 Panel-BSW11 32618-Bailey-A5 Panel-BSW20 || 32 32619-Bailey-A4 Panel-BSW 16
BIOLOGICAL METRIC
January 21, 2007 January 21, 2007 January 24, 2007
Observed Normalized Observed Normalized Observed Normalized
Value Score
xa Richness 23 75.4 28 91.8 26 85.2
choptera Richness 4 38.1 4 38.1 7 66.7
EPT Richness 69.6 100.0 64.3 100.0 731 100.0
olerant Taxa Richness 18 100.0 20 100.0 18 100.0
+ PR Taxa Richness 9 66.7 11 81.5 9 66.7

| Bioiogical Score (Mean of Adjusted Values) 78.0 82.3 83.7
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L BSW 02
PHYSICAL HABITAT/WATER QUALITY FIELD DATA SHEET (Page 1)
-
station: Vo P— Balley Al-BSwW 0K [ProjectNo.: 0608510003
Stream Name: KPXH’ EW’} Date/Time: [/I-[/ofz: IIILIS I Cﬁm@

River Basin:  Ohio Investigators: R'H l}AJD
- ? ’
I | SKETCH MAP
- "K\Jr 7 <D, &) \ /
-= o IR S 5 o .

. HABITAT LENGTHS IN SAMPLING REACH

Air Temperature: C

Weather Now Past 24 hrs Past 7 days Habitat Length (steps) Length (ft)

- Y| rme 4 {Z25.

WEATHER | Steady Rain s

. v
ﬁi conpmions | P 7 / Pool | j 7 Xk

- % Cloud Cover ¥ SGlide . -
li Clear/Sunny 1/ Total 1327 v
ki Other:
4 . ra
i i Subsystem: Perennial __y/ Intermitient Tidat
! STREAM
fe! CHARACTER- |Type:- Coldwater Warmwater
IZATION /
. Origin: Spring-fed __ ¥/ Wetland Montane Glacial Mixture Other

lcps UNIT USED: (5 coXT R lCAMERA USED: H IPHDTO NO.S: I1-2.3 I
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B BSW 02 |

LOW GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET (Page 1)

sution: e R~Baley [~ Beiao2 Project No.: __060851.0003 _
[preamame: Koyt Rean (74 DEP 32ec0) Pouemme  (J7fo7 1780
River Basin; Oﬁlo ' Investigators: m ﬂ H

Habitat ’ Coundition Catcgory
Parameter - - ——
© Optimal Suboptimal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix ef stable Less than 109 stable
L. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habital; lack of habitat is
Substrate/ epifavnal colonization full colonization availability less than obviaus; substrate
P Available Cover and fish cover; mix of 'ﬂbicmial: adcquate  ].desimable; subsirate unstable or lacking.
L snags, submerged logs, abitat for maintenance frequently disturbed or
- undercul banks, cobble | of populations: presence | removed,
or other stable habitat’ ofadditional substrate in
and at stage to allow full | the form of newfall, but
. colonization potential not yel prepared for
o (i.c., logs/snags that are calonization {may rate at
: not new fall and pot high end of scale).
transient). .
) i — B — Qs
SCORE /é 20 19 18 17/16p 15 (14 13 12 1) W9 B 7. &)

Mixture of substrate Mixiture of soft sand, All nwd or clay or sand
2. Pool Substrate materials, with gravel mud, or clay, mud may | bottom; little or no root
Characterization and firm sand prevalent; | be dorminant; some root | mar; no submerged
: roat mats and submerged | mats and submerged vegelation,

vegetation present.
15 14 13 12

vegetalion common.
20 19 18 17 16

SR St

R <
SCORE’ " /7

0 9 8 7 GF5 4 32 1 0

Parameters to be evaluated in sampling reach

: Even mix of large- Majority of gools large- 1 Shallow pools yruch
o 3. Pool Varinbility | shallow, Iar;:jocp. deep; very few shallow. | mose prevalent than decp | shaliow or pools absent. |
small-shal lowd small- pools. ;
deepifools present. .
 SCORE . 0 2019 18 17 16| 154 13 12 11 K10} 9 B (R : ’“&ﬂ; .0
' Listle or.no enfargement § Some néw inc reisein | Moderate deposition of Heavy deposits of fine
‘4. Sedimeng ofistands or point bars bar formation, mogtly . new gravel, sand or fine | matgrial, increased bar
Deposition und less than <20% of from gravel, sand or fine | sediment on old and new developroent; more than
. - the bottory affected by sediment; 20=50% of the | bars; 50-80% afthe 80% af the bottom
sediment deposition.  bottom affected; slight botiom affécted; changing frequently;
- L deposition in pools. scdiment deposits at pools almost absent due
- - B .

obstructions, to substantizl sedimént

.| constrictions, and bends; | deposition.
‘moderate:depositionof :

20 19 18 17 16)

0
W | S ’ Waterreaches basé.of " | ) xfhvaolthe et i the | Very little vater in
5. Channel Flow | both lower banks, and avajilablé chanhel; or. .} dviitablg ehaneel, andier | channe! and mostly
Status - minimal amount of - <25%’of channel riffle sibdtraies are - ‘present as standing
channel substrate is subsinic is exposed. mostly exposed. pools.
expased. R

. | SCorRE é 2019 18 17 (16 Js 14 13 12 11410987 65 43 2 1 0
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BSW 02

HIGH GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET (Page 2}

normal patem.

‘evidence of past

channelization, i.e..
dredging, (greater than
past 20 yr)y may be
present, but kecent
channelization is not
present. .

present on bolh banks:
and 40 o 80% of siream
reach channetized and.
disrupied. -

Istation: - J i ~ {F5W0)- IPrnject No.: 060851.0003
sweam Name:  [Kenf Rurt (PYDEP 32000 ) {paterrime: { / l 7/07 1730
IRiver Basim Ohio Investigatars: M R H
Habitat Condition Category ‘
Parameter Optimal- Suboplimal Marginal | Poor
Channelization or Some channelization Channelization may be Banks shored with
6. Channel dredging absent or present, usually in arcas | extensive; embankments abrion or cement; aver
Alteration minimal; stream with of bridge abutments: or shoring structurcs 0% of the siream reach

channelized and
disrupted. Instream
habitat greatly altered or
remaoved entirely.

SCORE

7. Frequency ol'
Rillles {or bends)

79;3_0_.#5'-{
,ﬁ »7

_.scomz I'é

- | 8. Barik Stability
(score' ench bank)

Note: determine lefl
 or right side by
| facing dmmstr:am.

vancty o
- $n streams where riflles

Occurrence of riffies
relatively frequent; ratio
of distance between
riffles divided by width
of the stream <7:1
(generall¥ Sto7);
habitat is key.

are cununuohs.
placement of boulders or
other large, natural

obstruetion is impogtaal.: 4.

12 1t

15 14 13
Occurrence of riflles
infrequent; distince:
between rifiles divided

by the width of the

sireamn is between 7 to
15,

1 Occasional ritfie or

bend; bottom contours
provide some habitat; -
distance between riffies
divided by the width of

the stream is between 15

w 25.

or shatlow riffles; poor
habitat; distance between
riffles divided by the
width.of the stream is a
ratio of >25.

20 19 18

Banks‘suﬁlgi,ci}iamce

Y15 14 13 12 11

0 9 8 T 6}

Moderately unstable; 30-

SCORE - (LB)
SCORE _] (RB)

9. Vegelative
-{.Protection {score
[edeh Bask)

) ‘Ei_ri(tuete‘rs to-be wnlu:te_djl:;l.-ps'_ld.gr than sal"_ﬁpling reach

Moderately stable; Unsublc. mhuy crodcd )
of erosion or bank infrequent, small areas of | 60%. of gank in réach has § areas; "faw™ ageas . -~
failuré absent or erosion muslly heaked areas n?*crosmn high frequent along siraight
minimal: little potentiai | -over. 5-30% ofbank in crosion potential during  § sections and bends; -
for fiiture problems. reach has areas of foads. ‘obvigus bank stdughing:
<5% ol bank affected. erasion. 60-100% of bank has - |

erosional scars.
Left Bank 10 (,9)?-' 8 7T 6 s 4 3 2 10

RightBank 10 9

8
70-90% 6f the ~

50.70% of the

1 Leis than 50% of the

scomaé_ (L|)

More than.90% of the :
stircambank surfaces and. { streambank surfaces streambank surfaces streambank surfaces

mumd aie yiparian zone covered by native cavered by vegetanon, Vi M
[ tovErad iy native viegEtatian, bl ane class | disruplion gUVIDUS; - diship! '
vegetalion, including of plants is riot well- paiches of bare soil or vegeation is vcry high:
trees, undeistory shrubs, | represented; disruption ¢losely crepped” . vegetation has been .
. or nonwoody evident but not aflecting | vegetation comman; less | removed to
macmphyles. vegetative - | full plant growih - thin one-half of the 5 centimeters or Vess in
disruption through potential Lo any great ﬂ:lemial plant stubble average stubble height.
Brazing or mowin extent; more than ene- - ight remaining. o : : :
minimal er not evndent; | half of the potential plant

almost all plants atlowed ‘stubble height

1o grow naturally. TEMining.

Left Bank 10 9 8. - 5 4 3 2 1 0

1: | 10 Riparian

etative Zone

“Width: (score each
| bank fiparian 2one)

RightBank 100 9

“Width of riparian zone

>18 melérs; humnan
activities (i.c., parking
lots, roadbeds, cicar-
cuts, lawns, or crops)
have nol impacted zone. -

"Width of riparian zone:
12-18 melerss human.

aclivities have impacted

 zone only minimally.

Wtd!.h of riparian. mnc
G-IZ;u:tciS' human
activigiés have impacted
‘zone a great-deal :

Width of riparian’ zone
<6 melers; liltke'orfo .
- Aparian vcgzuuon due -
1o Human 3ctwnucs :

score /0 we)

score {2 r)

Total Score

Narrative categories and scoring ranges; Optimal =

Left Bank (10) 9

_Right Barik

156-200; Sub-optimal =

106-155; Marginal =

‘Generally all flat waier

s 4 3 ‘z.-"_l; ;9;._'

56-105; Poor = 0-55
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PHYSICAL HABITAT/WATER QUALITY FIELD DATA SHEET (Page 1)

BSW 16

Station: 39“6] tfu lew Ad-Rs0) 6 |project No:  060851.0003
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BSW 16

LOW GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET (Page 1)

Station:

22619 —Ba1iey - pY — Bswif

Project No.:

060851.0003

Stream Name: aﬂr — Nﬂ/JT?/ Fﬂ/’-k (?)2(., \O\)

Date/Time:

I/ 24/o7

)
River Basin: Ohlo Investigators: M‘ m /i E“ le; 7‘W£J jﬂ'J
/ + 7 -/
Habitat Condition Category
Parameter
Optimal Suboptimal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; tack of habitat is
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate

Available Cover

score Y

score ([

4. Sediment
Deposition

Parameters to be evaluated in sampling reach

SCORE ‘]

5. Channel Flow
Status

15

SCORE

2. Pool Substrate
Characterization

3. Pool Variability

SCORE 4' .

and fish cover; mix of
snags, submerged logs,
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and pot
transient).

R(;lenlial; adequate

bitat for maintenance
of populations; presence
of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

desirable; substrate
frequently distrbed or
removed,

unstable or lacking.

20 19 18 17 16
Mixture of substrate
materials, with gravel
and firm sand prevalent;
root mats and submerged
vegetation common.

15 (14) 15 12 1

Mixture of soft sand,
mud, or clay; mud may
be dominant; some root
mats and submerged

vegetation present. <

All mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

109 8 7.6}

Hard-pan clay or
bedrock; no root mat or
vegetation.

20 19 18 17 16

15 14 13 12

615 .4 3 2

i o

X L ey

Even mix of large- Majority ol"pools large- | Shallow pools much Majority of pools small-
shallow, large-deep, deep; very few shallow. | more prevalent than decp | shallow or pools absent.
small-shallow, smail- pools.
deep pools present.
Ty R 24 ¥ SN 2T P
20 19 I8 17 16| 15 14 13 12 11 0.9 &g 7., G5 )4 i | 0
Little or no enlargement | Some new increase in Moderate deposition of Heavy deposits of fine
of islands or point bars bar formation, mostly new gravel, sand or fine | material, increased bar
and less than <20% of from gravel, sand or fine | sediment on old and new | develo t; more than
the bottom affected by sediment; 20-50% of the bars; 50-80% of the 80% of the bottom
sediment deposition. bottom affected; slight bottom affected; changing frequently;
deposition in pools. sediment deposits at pools almost absent due
obstructions, ' to substantial sediment
constrictions, and bends; | deposition.
moderate deposition of

pools prevalent,

20 19 18 17 16

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

15 14 13 12 11

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

10 /9 7

available channel, and/or
riffle substrates are
mostly exposed.

Fats

Water fills 25-75% of the

Very little water in
channel and mostly
present as standing
pools.

20 19 18 17 16

. 4
13)14 13 12 11

100 9 8 7 6

'S 4 3 2 1 0
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BSW 16

HIGH GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET (Page 2)

Station:

39819 By - A —@svil

Project No.:

0603510003

swambame: (A1~ Nepprtf o/ (Z200)

Date/Time:

7 M/ﬂ

Occurrence of riffles

Oecurrence of rifiles

River Basin: Ohio Investigators: M M ) £ , L , VL&U&} ]'H
s s v
Habitat . Coundition Category
Parameter Optimal Suboptimai Marginal Paor
Channclization or Some channelization Channelization may be Banks shored with
6. Channel dfcdginf absent or present, usually in arcas | extensive; embankments gabion OF cement; over
Alteration minimal; stream with of bridge sbutments: or shoring structures 0% of the stream reach
normal pattern. . evidence of past presentt on both banks;. channelized and
. channelization, i.c., and 40 1o 80% of stream | disrupied. Instream
dredging, {preater than reach channelized and habitat greatly aliered or
past 20 yr} may be disrupted. fcm(wcﬁ entirely.
present, but recent
channelization is not
present.
SCORE ’ 18 17 16] 15 14 33.12 1 5 4 3 2 1 0

Occasional riffle or

Generally all flal water

8. Bank st.mm{
{score each bank)

Note: delermine lefl

Banks stable; evidence
of erosion or bank
failurc absent or .
minimal; little Ipolcntml
for future problems

Moderatcly stable;
infrequent, small arcas of
crosion mosily healed
over. 5-30% of bank in
reach has areas of’

7. Frequency of rclatively frequent; ratio | infrequent; distance - bend; battom contours or shallow riffles; poor
RiMes {or bends) of distance between between riffles divided | provide some habitat; habitat; distance between
riffies divided by widith | by the width of the - distance bewween riffles | riflles divided by the
of the strearn <7:1 stream is between 7 to divided by the width of | widtih of the stream is a
gencrali¥ St 7); 15. the stream is between |5 | ratio of >25.
variely of habitat is key. 1025
In streams where riffles ‘
are continuous,
placement of boulders or
other large, natural
obstaucuong;lmporum
SCOREQ 20 12 18 317 16| 15 14 13 12 i1 9 &8 7 6|5 4 3 2 1 9O

Muoderniely unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods. .

Unstable; many eroded
areas; “raw" areas
frequent along stmght
scctions and bends

obvious bank sloughmg.

Parameters to be evafuated broader tl!;n.snmpling reach

bank riparian zonc)

culs, lawns, or crops)
have not impacted zpne.,

or right side by <5% of bank affected. erosion. 60-130% of bank has
facing do*mream . erosional scars.
SCORE_® (LB) }Left Bank. 10 s | {8 7 6 s 4 3 2 10
score . (B) | Right Bank 10 | 2 1
Moré than 90% of the 70-90% of the 50-70% of the Less than 50% of the
9. Vegetative streambank surfaces and | streambank surfaces streambank surfaces streambank surfaces
Protection (scorc immcdiate viparian zonc { cavered by native covered by vegetation; covered by vegetation; |
cach bank) covcrus by native vegelation, bul anc tlass | distuption obvious; disruption of strcambank
’ vegelation, including of plants is not weil- patches of bare soil or vegetation is very high:
e trees, undemory shrobs, | represented; disruption closely cropped vegetalion has been
g or NON evident but not affecting | vegetation common; less ] temoved to
macmphym. vcg;talwc {ull plant growth than one-half of the 5 centimeters or less in
distuption throu, potential 10 any great p:u:mml plant stubble average stubble height,
grazing or muunng extent; more than one- ight remaining.
minimat or not evident; half of the potential plant
almost all plants allowed | siubble height
q to grow naturally. .~ | semaining.
SCORE_I (LB) [LefBank 10 ( b) 8 7 6 5 4 3 2 1 o
SCORE ¥ {RB) Right Bank [0 9 % ? [ . 5 4 3 2 1 0
- Width of riparisn zone Width of ripatian zone Width of riparian zone Width of rig Zonc
10. Riparian >18 meters; human 12-18 meters: human 6-12 meters: human <6 metess: little orno . .|
. Vegetative Zonc activitics (i.c., parking activities have impacted | activitics have impacted | riparian vegeiation duc
Width (score cach lots, bcds. clear- zane only minimally. zone a great deal. 10 human activities.

SCORE _?_ (LB)

Left Bank 10

!

8 7 ]

5 4 3

2 1

Total Score [i‘

Lit
[
.

Narative categories and scoring ranges: Optimal

= 156-200; Sub-optimal =

7 < )
SCORE _% (RB} Ripht Bank 10 9 8 ? 6 3 4 J 2 | O

106-155; Marginal =

56-105; Poor = 0-55



Administrator
Text Box
BSW 16


[Hed

hews iy =

L0099 AV

ST

VINVATASNNId ‘ALNNOD 3N33UD _
ANYdN0D IVOD VINVAATISNNI TOSNOD

S8]eIqalaAUI0IdR |

V-1V §13NVd NOISNVdX3 1SV32 A3iva

s Xr v

od B ] 3 payiuapiun oupIEBYIS u.mo._oco) ejaeng BOBN|ION sagetienty UIGUNL "M L0024V E/L k L AMSG-[BUBY | Hes-6
35 ] E i3 Xeiydoon GEp|oUBY) BiG100yaY ] FOeR| | EpOTOMNY | ARRIeND UL M | s00evel | 8¢ OLMEE-BUB ¥y SUIW AOYEE-61628
Hd Z ! b EfydeoE AU GEp|ydCoeAY EETOUDH | EseU| | BpOCOILY | eARENIEND URQUITL ™M | 7002/vE/L |0 %Pdv_DLMGH-eIRd vy _8UIN Aeneg-8192E
HS ] 5 L SIWBEEEI0 BEpGUEBAIg | wlejdogopL BjoSsl] | EpodDigY | GAREIEND WEQUUL "M [ Z00/v2/1 | B %Pdv_BIMGO-I8Ued PV SUIN ASIED-619¢E
HS ¥ P 3 So5d0uGhd SEDIJIBULL CIBIOUSH L Biesy) | EpCUdiiTy | emhelEnD WEQUUL M | ZO0Z/¥e/L | 8 XpaY_SLMSEP0ed v BulR ABHEE-610eE
od v § g BoAEd0IRAH BEp|RAGIOIPAH BIoHd000L | EjoeBU] | BPOCOMLY | BAREY[END WEGULL "M | Z00ve/l | 6 ¥pdy GLMSE19URd by edIN AB|eE-61528
od 5 0 z BuonoerdIg €epIIAEdNIPAH BIBIAO00]L Eos) | EpodONy | BARE[END WEQUUL M | Z00ZFE/T | @ Xpdv DLAGT-IeUEd ¥V Ul A6IIER-6182E
o8 €0 [ [ BI60D SEpLBOS BIEdoaNL BRSBUl__ | BpOdORITY | GAREH[END WEQLILL "M | 2002ve) B XPaY BLAMSH IR vy BulW ABileg-51ocE
Hd Z z 1 ) GEpIpoliad B4B1d006Id BOEBU| | BpOGOMLY | SANEeND QEGUUL M___| Z00&/vel ] 3L MSE-80E] ¥y SUIN Aeieg-Bloce
© [ gd H F ! PelUSpIn BEpIpOHad BIG008|d Gpeey| | Bpodaly | SANENRND WEQE[L "M | 700&¥e] 8 %PoY_BLMGH-PUEd Py _eUlN ABIIe8-6192¢
— HE 5 € 5 Elfleaiyiuy SEPUNGWBN —_BiBjdoe|d GasU| | epodoljuy | BAIEIEnD WEQUIN) M | JO0Z/¥E/L | 8 %pav O} MoU-19UEd pv_OUIN AeIlea-6192E
HE 0 0 1 eione SEpLNST —_wdooe|d BoStU| | BpodoRlily | eAEIEnD UIBQUIL "M | Z00%/FE/L | 8 Xpd DI Mea-oued vy GUlW AS|PO-5102E
= Hd [ 0 g PELIIORT SEp|Eg0IoUD B I0S51d Ej058U|__ | BEPOGARY |  SAlEuEnt GIRGUNL "M | Z00%FEL Xpay_51LMSE-0U8d bY_eUIR ASIles-6 1928
) 1S E 3 T BIUESOIY GEp|udEy E16]0008]d EReSU] | Bpodonjuy | BAIENEND EQUIL M| Z002/vert ¥pOY_D] MSE-eued vy el ABIIPa-6 L9gE
M L3 ] 2 H —_ PEIBPIN @epiqe|ydo|dsT | eleidoseialdy EjOBEUl | epodoiiuy | sARBHEND WEQWUL ;| LO0S/FE/ 8 *pdy 9IMSH-6UEd ¥y BuI Re|leg6 Lozt
o3 v 2 g1 Eleydslng BEp||EENENAT | ebidoseuayds T T T ) QEEQLL M| Z00arvel & %Py 9L MSE-eUed iy eutp Reeg-E1ozE
59 5 z I DeLRdepuIn GEpY[BEBLTT | elejdcusweyds e I T ) UIEGUIL "My | Z002ver 8 AP0y _gIMSE-eUBd Py Gl AGIIER-6 L G2E
B3] § B I PEUgLBpItN oEpioEd ElE eyd3 Tos%u| | epodoiqny | BAREI[END WEGUUL "M | J002/F2/L | 8 XPdv_9LMbE-|ouBd 7V GUFN Aelleg-5192E
R3] 0 [ SE T Seplegwy | eisidorewsydy Eoesu| | epOA0IUMY | sApEIlenD UBOWIL M | Z002/ve/l | B XpOY_DIMSETWed vy SUIN ABHeg-6028
HS ¥ ¥ z Endit eepindiL eiediq Bi005U| | epodoiyy | eAfm|fenD upqwul ‘M | 70027e/L | @ *PAY_DLMGOPURd by SUIW ASHEE-6 G2t
98 Z 4 E B[yOouLopresd SEPIREIL LIEG Be%u) | epodoiuly | BAREilEnD) WEGINL "M [ J00Z/7Z/L | 6 %Py O1MSB-BUEd vV_BUIN ASIlEE-BE9¢T
o8 v Z E Sd0sAILT @upiUEgeL ZELT Toesd] | epodolupy | aAperienty YECWUL M | Z002/¥e/L | 8 %PdY_SLMSAeUE] v oUW ARIleg-B19%;
o8 § g o PAURUBHIUT BEPRUGHAIIS &8I0 EPAEU| = | BpOCOIGHY | BAREIEND WeqWILL"M | I002/ve/L | @ %Pdy OLMSE-BUPd ¥y eI AelIea-6102E
Hd s 9 g PoURUBPIUN BEPIUODOTD RS I T BRI | epodoijly | SAREMEND WEGUHL "M | Z00ZFZ/T | 8 %pdv_BLMSDIoUEd ¥ UM A6IPE-6192E
3D oL 0L g PENHUSPIIT PaBIUEPIIN PSUAUBPIUR | ER¥LOONIG | BPIsIUY | BARelenD EQUUL M| Z002/¥e/L | 8 *pdy GLMSHEIBUB] ¥V Ul AoiPa619eE
25 9 L L POURUBPIUN e8p|BELILAT Eioydojewwosey | epodoisep | Basnmijo | eaneyieny uehos ‘W L00Z/LE/L #pdy DEMGT U Sy-BUIW AGlPE-SBL9TE
o g g v PeUlUSPlUN | Bepluoends GPIOIPIOA BAEAG | eosmop 1 BARENEND [N Z00Z/LZ/L | @ ¥poy_DZMSE-ISUBd Gy-sull ABIER-RALOZE
08 g E ol xepndoen GEpIousY BIBIGAUDpL ©0950] | epodoiquy | BASH[END UElioT B 2002/12/1 | & Xpiv OzMSD-1oued Sv-BU|N ABllea a8 beE
Hd F L b Y] BupIECOR AL wae ol L Febu] | EpoCOMUY | GAREHRND —UBBO1T W £002/13/) | 6 XpOv_OZMEB-1eUEd Sy-0UIN A8|ICS-a8L0%E
2d g 1 I E[DIEWIOM BEPAUEIOa0) LT Giowsu| | EpoGDITHY | SAIBNEND UEBoT Iy L00Z7(2/1 | 8 Xpav_DZMSH-9ued Gy-oulp AelEd-08 192
HS ¥ ¥ g BUOASHO00A eEpudaulir] EEETET Ejoest| | EpodomY | aaaens UsBOY W L00Z/12/1 | 8 ¥pdy OZMSH 1eUEd Gv-oulN A6l g 08 LOgE
Hd Z H [ EEIEN (L] BIG10006]d B0esU| | Bpodony | GAreHiEnGD [CEANT LO0E/\E/1 | 8 DOy DEMSH-IWIR Gy-0uiN AGNED B3 192t
dd ] 2 5 EpBdos| GEpIPOLed B850 GOFEU] | BPpOGOAY | BARNIEY) | UEhG W ZO0Z/TeL |8 Xpay_OZMSE-1eUBd Sy-BUIN ABIE-Oa 92t
Hd Z Z I ETb) SEDIPOHEd BISId0561d Eetl| | © LY | eAlBHEnD ueEeT W L00E/12/1 | g *pdv_OZMSUIPUED Gv-oulN Aelea a8 92E
Hd F4 Z b E@goI BEpIPOPEg E1a1d008|d E26EU| | BPOJONLY | eANEHEnD UEB0T W L0021 B "Xpdy 0cMSE-|5UBd Gy-ouI ABNEE g8 | 9t
HS g € L BINWBU G SBpUNIEN BIBId00B|d o6s0| | epodiyly | SAIBIERD BB 2002/1&/) | 8 XPdY_CZMSE-#liBd Sy-0UlN AB)ivg o8 5ze
HS 0 0 z Enne SEpane Ei8)d058 |4 EjoasU| | epodoijuy | eANBHIEND el W IG0E/EL | g Xpay OZMSE-eued Sy-euIN AeIES-88 1928
Hdl ¥l 0 ] Eado]y GEPIUETIOND EIBjd0o51d EPotU| | BpodoiulY | BARERND [l L0012/ |5 pdy DMBE-UEd SV-eUlW Aeilea-881ozE |
HE ! ! P GlUdEIRIEg 8epiudes € = T T T ) G50 200271571 |8 *pdy 0ZMEBE 10U Sy-BuW ABIIBE-0B192C ]
HS £ E Y Eudesay GEp[UTED €350036] Eo850| | EpOdothy | empeiient UBBo] W L004/1E1 | 6 Xpav_DcMSH-eveEd Gy-8u|/y AS|BE-BRI0E:
Hd ¥ ] 1 _SIEIS BEPIEIS EiejdoECa N Ei0B%U| | epadoifily | BARENEND [N Z60ENT | 8 ¥pdy_(zMSB-1Butd Sv-aul ABIBE-BE192E
28 A 0 L B0B0S sepiustedar] BleidleWe0S EoeSU| | Bpodoiiiy | BARBIIED) I=Ba) W Z00E1E/1 |8 *pdv DZMmsa-ioved Sy-oU|W ABlleg-gelece
o995 2 H 8 E|EjEL6S BERIBWEUTS | elejdoseulsyds EpaEU| | BpOdoIIY | GAREIEN PR AN Z00/LE/L | 8 Xpdv_DZMSE-9URY Gy-sUlN ABIEa-GR10EE
a5 v ¥ 9 _Ejieydoing SEpEAwe|dy | emdaeeyds B{o6sU| | EpoUOILNY | BARGIEND) U I002/1z71 |9 *POV Demon it Gv-sulA Aeliea-aa1aze
o) [} [i] 91 EIEET SEpIB ISy BleidoleWe] 0y E|J6SU] | epodoigly | sAeH|enD VeS0T W Z002/12/1 | 8 Xpdy_GEMSE-19UEd Sv-Bulvy A6|[eg-08 192
HS ¥ ¥ Z BINAiL GEpfndL | eiewig EEEU] | Bpodoiqy | eAmeyen [N £00&/LE/L | 8 *pdy OZMSE-eUed Gy-ouil| As|leg-g810ee
09 z Z 2 BlI{douwIophBsd eEpjindlL aadia Viieou] | BPOOMPY | SMIeNBnD | UsBoT N ZO0TTE/L | 9 *PAV_0eMSE-1eUEd Sy-0u| A9|[Pa-gaLacE
29 Ly L 2 $d0sAuD GBpUBgE e Eijes] | BpoOoIqpy | BAENEND UBle W 100718 3 XPaY OeMSE-1euEd Sv-oulN AGilea-H8 LozE
09 5 8 ] EnqdATEd0jED SECIAUCNERS wieidig Epes) | epodciyily | eAENERD UEBGT W 2002120t | 8 PO 0 MSE-PUEd Y-l ABIEE-BBLOZE
09 5 ] S5 PEIIUEPILN SERIWIOUTIIYD 2 EjJasu[ | epodiply | BAaeneny RN L008/12/1 |~ 8 *pdy_OCMST-[sued Sv-OulN AOHEL-DBLIZE
b4 X 5 z POIHILBRIUR GEpuOBOHGIEIes) L] E0esU] | EpOGOMLY | GATeNEnD Ga0eT W L00Z/1EL | 8 APdY_0ZMSH-[Ue Gy-OuNy ASIBE-BB 0L
p5) DL 3 5 paysIepn PBIRUSPIIN PEIIEPIIA | ©iSku00BI0 | EpIeuuY | BAIEHIEnD ueBo W Z002/12/1 | & XPdY 0eMSD-uEd Sy-SUlN ABIER-88 | O2F
Bdd ou_.”hw_o._. uu:“.._uu_oh fnuenp sTUID Ay opap s8]0 wnilyd | +dAL sidwes | Ag pmyeseunug neg uopns
158090 103rQk¥d 03D

BSW 16



Administrator
Text Box
Macroinvertebrates

Administrator
Line

Administrator
Line

Administrator
Line

Administrator
Line

Administrator
Line

Administrator
Line

Administrator
Text Box
BSW 16

Administrator
Text Box
BSW 16


BSW 20

PHYSICAL HABITAT/WATER QUALITY FIELD DATA SHEET (Page 1)

B saton: 32612 Ag lwi-AS —BswW F0O [Project No.:  o60851.0003
| Stream Name: 3;]% 1 & ! Date/Time: | l 24 ij oo I Pre mining
{River Basin: Ohio [investigators: /MNL— N jA,EJ LF'O JN C-
:‘ SKETCH MAP
3
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HABITAT LENGTHS iN SAMPLING REACH
: Weather How Pagt 24 hn. Pasl 7 days Hablat Length {steps) | b {1
Hasvy Raln Ritfle o 3
B L P e il LB -
HJ CONDMIONS Wtermit. Rain - Posl i ’!? Ysf!
% Ctoud Cover _ v C .} Glide ‘ : 5 :
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BSW 20

LOW GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET (Page 1)

Project No.:

060851.0003

Stati;:n:ggé, 1% - Be, ﬂx/ A’F*é;fg) 2O

Stream Name: Z.2C, ¢ 2

Date/Time:

/_/:ll/ﬁ“)

River Basiﬁ: * Ohio Investigators: ﬂ?/l/‘——
Habitat Condition Category
Parameter
Optimal Suboptimal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ cpifaunal colonization full colonization availability less than obvious; substrate

Available Cover

SCORE

[ 2

2. Pool Substrate
Characterization

SCORE / q

3. Pool Variability

%

SCORE

4. Sediment
Depaosition

Parameters to be evaluated in sampling reach

5. Channel Flow
Status

SCORE /‘S

and fish cover; mix of
snags, submerged logs.
undercut banks, cobble
or other stable habitat
and at stage to allow full
colonization potential
(i.e., logs/snags that are
not new fall and pot
transient).

otential; adequate

abitat for maintenance
of populations; presence
of additional substrate in
the form of newfall, but
not yet prepared for
colonization (may rate at
high end of scale).

desirable; substrate
frequently diswurbed or
removed.

unstable or lacking.

20 19 18 17 16
Mixture of substrate
malerials, with gravel
and firm sand prevalent;
root mats and submerged
vegetation common.

15 14 /13y 12 It
Mixture of soft sand,
mud, or clay; mud may
be dominant; some root
mats and submerged
vegetation present.

0. 9 8 7.6

All mud or clay or sand
bottom:; little or no root
mat; no submerged
vegetation.

i 5ok F 310

Hard-pan clay or
bedrock; no root mat or
vegetation.

20 J9 J8 17 161 15(14)13 12 11110 9 3 2 6Fs5 4 3.2 L o
Even mix of large- Majority ol"pools large- | Shallow pools much Majority of pools small-
shallow, large-deep, deep; very lew shallow. | more prevalent than deep | shallow or pools absent.
small-shallow, small- pools.

deep pools present.

20 19 I8 17 16)] IS 14 13 12 11 0 .9 8 7. o, 4 .

Little or no enlargement | Some new increase in Moderate deposition of | Heavy deposits of fine

ol islands or point bars
and less than <20% of
the bottom affected by
sediment deposition.

bar formation, mostly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight
deposition in pools.

new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottorn affected;
sediment deposits at
obstructions, ’
constrictions, and bends;
moderate deposition of
pools prevalent.

material, increased bar
development; more than
80% of the bottomn
changing frequently;
pools almost absent due
to substantial sediment
deposition.

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

14 13 12 11

Water fills >75% of the
available channel; or
<25% of channel
substrate is exposed.

10

9 8 7 6

Water fills 25-75% of the
available channel, and/or

| riffle substrates are

mostly exposed.

fiS. 4. %42 1 0

Very little water in
channel and maostly
present as standing
pools.

20 19718 17 16

S/ 13 12 11

10 9 & 7 6

5 4 3 2 1 0
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: HIGH GRADIENT STREAMS HABITAT ASSESSMENT FIELD DATA SHEET (Page 2)
: Statlon:z%[ % ‘ ;Bq | LA‘! A 5 _—v@/‘w 20 IPro}ect No.: 060851.0003
Stream Name: 200 | & Date/Time: ;/a 'A-j
iﬂiver Basin: Ohio Ilnvesligators: ‘/J'g AL
Habitat Condition Category
i Parameter Optimal Suboptimal Marginal Poor
Channelization or Some channelization Channelization may be Banks shored with
R 6. Channcl dredging absent or present, usually in arcas ] extensive; embankments abion or cement; over
Alteration minimal; stream with of bridge abutments: or shoring structures 0% of the stream reach
ngrmal paliern. evidence of past present on both baaks: channclized and
channelization, i.c., and 40 .10 80% of strcamy | disrupted. Instream
dredging, (greater than reach channelized and habitat greatly alteved or
past 20 yr) may be disrupted, removed entirely.
present, but recent
' channelization is not
~- o present.
| SCORE 020 o) t9 18 17 16F 15 14 13 12 11 o 9 8 7 65 4 3 2 1 o
m Occurrence of riffics Occurrence of riffles QOccasional riffle or Generally atl flat water
2 7. Frequency of refatively frequent; ratic | infrequent; distance bend; bottom contours ar shaltow riffles; poor
= RiMes (or bends) of distance between between riffles divided | provide some habilal; habitat; distance berween
riffles divided by widih | by the width of the distance between riffles | riftles divided by the
of the stream <7:1 stream is between T 1o divided by the width of | width of the stream is a
(gencnl? StT) 15, 1he streamt is between 15 [ ratio of >25.
= variety of habitat is key. to25.°
o In streams where riffles
e are continuous,
Bb placement of boulders or
i £ other large, natural
: E obstruction is importanl. | i
? | score / 20 19 58 17 /164 15 14 13 12 1 |10 9 8 7 6|5 4 3 2 1 0
a8 .
- e ) - - . i . o . B B
'F,: oo ' Banks stable; evidence | Moderately stabic; Moderately unstable: J0- | Unstable; many eroded .
2 | 8. Bank Stability of erosion or bank infrequent, small areas of | 60% of bank in reach has | areas; "raw" arcas :
"8 | (score each bank) failure absent or . erosion mostly healed areas of crosion; high- frequent along straight
5 . { minimal; litlle potential | over. 5-30% of bank in | erosion potential during | sections and bends; ’
= | Mote: determine left | for future problems. reach has areas of floods. - . obvious bank sloughing;
2 ] orright side by <5% of bank affecied. crosion. 60-100% of bank has
5 | facing do)?wstream. = “erosional scars.
£ {score % (LB) |LenBank 10 s | {8/ 7 6 s 4 3 2. 1.0
) L "
'g SCORE 4 {RB) Right Bank 10 8 2 t 0
: = " | Morcc than 90% of the | 70-90% of the 50-70% of the Less than 50% of the
‘% 19 Vegelative streambank surfaces and | streambank surfaces streambank surfaces streambank surfaces
E | Protection (scorc immediate riparian zone | covered by native covered by vegetation; covered by vegetation;
5 gk bank) ‘coversd By native ~ | vep#tition, bt one clags | diSruption 6bVIoUs; disruiption of stréambank
- [ S vegeuation, including of plants is nol well- paiches of bare soil or vegetation is very high:
K trees, understory shrubs, | represented; disruption closely cropped . vegetation has been  *
b ar ronwoody " | evident but not affecting | vegetation common: less t removed to
g macrophyles; vegetative | full plant growth than one-haif of the 5 centimeters or less in
disruption through potential to any great tential plant stubble average stubble height.
£razing or mowing extent; more than one- eight remaining.
. rminimal or not evident; | half of the potential plant R
almost all plants allowed ] stubble height
D 10 grow naturally retmaining.
SCORE _)_ (LB) [LeRBank G0/ 9 8 7 6 5 4 3 F) ] 0
SCORE (RB}) Right Bank 10 9 8 7 6 5. 4 3 2 1
& | width of riparian zone - | Width of riparian zone | Width of riparian zone | Width of riparian zone
10. Riparian > 8 meters; human 12-18 roeters: human G-12 ters; human <fb meters: ill'lc_or no ..
Yegetative Zone activities {i.c., parking activitics have impacted | activitics have impacted | riparian vegelation duc
Width (score each lots, roadbeds, clear- zane only minimally. zone a great deal. 1o human aclivilies.
‘bank riparian zone) | cuts, lawns, or crops) :
| have not impagted zone. .
SCORE @ (LB) |LenBank (0} 9 8 7 6 5 4 3 2 1 0
SCORE (RB) Right Bank 10 8 7 ] 5 4 3 2 1 a
Total Score i 5 ?
Narrative categories and scoring ranges: Optimal = 156-200; Sub-optimal = 106-155; Marginal = 56-105; Poor = 0-55
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