The six metrics used in 1994 were: (1)
taxonomic richness; (2) Shannon-Wiener
Diversity Index; (3) Hilsenhoff Biotic
Index; (4) number of EPT taxa;
(5) Percent Taxonomic Similarity
(measures the similarity of the taxonomic
composition of the sample community
against the reference community); and
(6) Percent Trophic Similarity (measures
the similarity of the functional feeding
group composition of the sample
community against the reference
community). The 1994 method for
analysis of the habitat data was the
same as was used in 2002.

2002
Results/Discussions

Since the West Branch Susquehanna
Subbasin is mostly forestland with a
few small towns, there is minimal
urban influence on this subbasin.
However, large portions of this watershed
are degraded and lacking in biological
life due to AMD. Figure 3 shows that past
and current mining activities occurred
mostly in the headwaters region
of this subbasin. Table 4 shows
sites with extreme values in

parameters that are character-
istic of AMD or agriculture/
wastewater treatment plants. This
table shows that there were
numerous sites that were impacted
by AMD and several sites that
were impacted by nitrogen;
however, no stations were clearly
influenced by wastewater treat-
ment plants. Chloride and dis-
solved oxygen values did not
exceed the limits. Table 5 lists the same
parameters that are characteristic of AMD
or agriculture/wastewater treatment plants;
however, it contains values for sites that
have been designated as Exceptional
Value (EV). Tables 4 and 5 provide
comparisons of the same water quality
parameters at those sites that were
polluted to sites that were high quality.

Figures 4 and 5 show the larger
watersheds in the subbasin and their
relative locations. These figures also show
the ratings for water quality, biological

condition, and habitat condition of the
sites in each ecoregion. Figure 6 (A, B, and
C) shows a summary of the ratings for
water quality, biological condition, and
habitat condition in each reference
category. Ecoregion 67-Small had the
highest number of sites severely impacted
due to water quality, biological score,
and habitat; however, Ecoregion 62-
Large had the largest percentage of
sites impaired due to water quality and
biological score. The habitat condition
was rated excellent for most of the sites
because a majority of the subbasin is
forested. This rating is misleading for
many of the streams that suffered from
AMD precipitate coating the streambed.
This precipitate interferes with the quality
of habitat used by macroinvertebrates
and was scored low for the parameters of
“Epifaunal Substrate” and “Embeddedness”;
however, the overall high-quality habitat
of the streams outweighed these ratings.
Another influence that could have
affected the data in this survey was the
severe drought during the summer and
early fall of 2002.

Headwaters of the West Branch Susquehanna River near Bakerton,
Cambria County Impacted by Abandoned Mine Drainage (AMD)

— e, -y

The Clean Water Act Section 303(d),
established in 1972, requires a Total
Maximum Daily Load (TMDL) to be
developed for any waterbody designated
as impaired, or not meeting the state
water quality standards or its designated
use. Streams in Pennsylvania are being
assessed as part of the State Surface Waters
Assessment Program, and, if they
are found to be impaired, a TMDL is
calculated for the watershed. Some of
the watersheds in the West Branch
Susquehanna Subbasin have been rated
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impaired largely due to AMD, and
subsequently, will require a TMDL.
Figure 7 and Table 6 identify those
watersheds that SRBC and Pa. DEP
are working on as part of the TMDL
program. More information on the
TMDL program is available at
http://www.dep.state.pa.us/waterman-

agement_apps/tmdl/default.asp.

CUSH CREEK and BEAR RUN

Cush Creek and Bear Run were the
two most upstream creeks on the West
Branch of the Susquehanna River that
were sampled. The sampling site at the
mouth of Cush Creek was found to be
“middle” water quality, since it slightly
exceeded the aluminum standard.
The macroinvertebrate population was
slightly impaired, and the habitat was
partially supporting. AMD precipitate
caused severe impairment at Bear Run.
The precipitate covered the rocks and
degraded the habitat in the stream;
however, the surrounding habitat was
supporting. High metal concentrations
and low pH and alkalinity degraded
the water quality at Bear Run.
SRBC currently is sampling
this stream as part of the
TMDL program for AMD
impairment.

CHEST CREEK
WATERSHED

The water quality in Chest
Creek was “middle” to “lower”
quality with high nitrogen and
temperature in the headwaters
and elevated hardness, magnesium,

and sulfate downstream. The
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macroinvertebrate population was
moderately to slightly impaired down-
stream, and the habitat ranged from
nonsupporting in the headwaters to
excellent at the mouth. The uppermost
sampling site (CHST 24.5) was located
just downstream of the town of Patton
in a channelized ditch with few
riffles. The middle site was located in
the town of Westover and also was
disturbed by anthropogenic influences;
the downstream site was located in a
forested area.



pH AMD AGRICULTURE/WASTE WATER TREATMENT PLANT Table 4.

Lab pH Iron Manganese  Aluminum Sulfate D.0. Nitrogen T Phosphorus T T. Org. Carbon  Chloride West Branch
Sites (<5.0)* [(>1,500ug/l)* (>1,000ug/l)* (>200ug/)* (>250mg/l)*| (<4.0mg/l)** (>1.0mg/)'" (>0.1mg/l)* (>10.0mg/1)"  (>150mg/I)* .
2MIL 01 32 7110 8,800 12,600 610 Susquehanna Subbasin
ALDR 4.7 3 23,500 13,600 17,900 603 112 Sites with Values
ANDR 0.4 1,600 278 9
AT 0 I - Exceeding Standards
BALD 45 19 for Parameters
o 12‘22 ;2% that are Characteristic
BEAR 0. 39 1580 5,220 2,755 of Abandoned Mine
BECH 1.7 4 6,280 3,547 Drainage (AMD) and
BECH 20.3 &3 3,300 10,700 5,615 463 .
BENN 3.8 48 1,240 1,201 Agrzculture/Wastewater
BENN 17.6 4.3 1,300 6,547 Treatment Plants
BILG 0.1 4,080 1,010 224
BLMO 0.1 45 2270 2,780 603 _ " Values based on
BUFF 2.0 208 limit values in Table 2.
BUFF 10.4 1.62
CHLL 0.9 2.35
CHLL 19.3 144
CHST 1.0 284
CHST 13.2 318
CHST 24.5 1.06
CLFD 0.9 3,220 353
CLFD 8.2 4,020 372
CLFD 22.8 3,600 3,300 521 401
CLFD 422 3,370 271
CLFD 60.5 692 1.09
COLD 11 4.9 2,680 1,100 1,060
COOK 01 2.8 29,300 4,410 20,000 655
CUSH 0.1 209
DEER 0.2 3.9 3,090 6,630 3,050 494
DENT 06 35 12,200 15,700 833 nnanunneu
DRUR 0.7 854
FISH 2.1 3.26 i
FISH 13.3 2.36 Mlne
KTTL 0.2 506 -
LAND 1.7 3.4 7,880 9,280 8,781 464
LARR 2.9 117 nralnage
LAUR 0.1 39 12,300 3,300 727
LICW 0.3 227
LMUN 0.1 15
LYCO 2.0 1.06
MCCR 1.0 379
MEDX 0.1 208
MONT 0.2 4.3 10,100 3,925 51
MOSH 51 &3 6,230 6,770 576
MOSH 19.1 3.3 4,440 5,820 6,430 620
MOSH 39.9 3.6 4130 6,210 4,360
MQTO 13.8 213
MRSH 1.6 212 0.36
MUDD 0.3 3,020 5,020 612
MUDD 4.5 2,450 6,270 2170 454
MUNC 11 1.61
SLAB 0.2 4.3
SPRG 0.2 419
SPRG 14.8 3.88
SURV 03 48 4,250 4,625 516 Table 5.
TROT 0.1 340
WBSR 0.0 166 Values of
WBSR 7.5 134 . a
TR e Exceptional Value (EV)
WBSR 375 158 West Branch
WBSR 453 106 Susquehanna
WESE 2228 3?3 e Subbasin Sites based
wsgg 195308 110 g;g on Abandoned Mine
WBSR 110.0 1430 439 Drainage (AMD) and
WBSR 131.0 2220 1510 264 Agriculture/ Wastewater
WBSR 142.0 401
WBSR 175.0 018 Treatment Plant
WBSR 191.0 260 Characteristics
WBSR 200.0 285
WBSR 208.0 295 “ Strongest special protection
WBSR 214.0 658 designated use for surface
WBSR 224.0 1670 1583 water that meets specific
WBSR 235.0 3.7 3,840 2,160 9,350 465 water chemistry and biological
WDHC 1.9 153 qualifiers (The Commonwealth
WILS 0.5 3,790 5,500 5,858 398 of Pennsylvania, 2002)

pH AMD AGRICULTURE/WASTE WATER TREATMENT PLANT

Sites Designation | Lab pH | Ironug/l Manganese ug/l Aluminum ug/l Sulfate ug/l | D.O. mg/I Nitrogen T mg/I Phosphorus T mg/l T. Org. Carbon mg/l _ Chloride mg/I
KTTL 341 EV 74 95 15 444 6.62 6.61 03 0.01 12 31
KTTL 25.3 EV 74 90 17 35 7.08 6.49 019 0.01 14 38
PADY 0.1 EV 6.6 34 10 247 7.69 76 018 0.01 12 15
PINE 575 EV 86 103 13 484 875 7.95 0.26 0.013 21 73
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Figure 5.

Water Quality,
Biological, and
Habitat Categories
in Ecoregion 67
Sample Sites in
the West Branch
Susquehanna
Subbasin

D. Gavin

Figure 4.

Water Quality,
Biological, and
Habitat Categories
in Ecoregion 62
Sample Sites in
the West Branch
Susquehanna
Subbasin

H. Wolbert



ANDERSON CREEK WATERSHED

The Anderson Creek Watershed was influenced by AMD.
The headwaters (ANDR 12.3) were rated “middle” quality,
with low alkalinity. The macroinvertebrate population was
moderately impaired, and the habitat was excellent, with
no evidence of metal precipitate. Little Anderson Creek,
a tributary to Anderson Creek downstream of ANDR 12.3,
had a macroinvertebrate population that was severely
impaired by AMD. The water quality was rated “lower” with
elevated levels of magnesium, sulfate, copper, iron, lead,
manganese, nickel, zinc, and aluminum. Another source of
AMD in this watershed came from Bilger Run, which
suffered from high levels of iron, manganese, and aluminum.
This stream flows into Kratzer Run, which is a tributary to
Anderson Creek. The degraded water quality of Bilger Run
did not appear to influence the quality of water sampled at
the mouth of Kratzer Run. The water quality at KRAT 0.1
did not exceed any of the limits, and the macroinvertebrate
population was slightly impaired. Evidence of the AMD
influence upstream was orange sediment in the streambed;
however, the rocks were not covered with metal precipitate.
The mouth of Anderson Creek (ANDR 0.4) had elevated
levels of manganese and aluminum, as well as precipitate
of these metals on the rocks of the streambed. The
macroinvertebrate population was moderately impaired due
to AMD pollution. SRBC prepared a TMDL for Anderson
Creek. The causes of the impairments were metals, pH,
nutrients, and sediment.

Montgomery Creek entered the West Branch of the
Susquehanna River between Anderson Creek and Clearfield
Creek. The mouth of Montgomery Creek had high levels
of magnesium, sulfate, lead, manganese, nickel, zinc, and
aluminum. The macroinvertebrate population was severely
impaired, and the habitat was only partially supporting due
to channelization, lack of riparian zone, and large amounts
of debris from human activity. This stream also had a
TMDL prepared for impairment of metals from AMD.

CLEARFIELD CREEK WATERSHED

The most heavily AMD impacted sites in the Clearfield
Creek Watershed were on Muddy Run and the mainstem of
Clearfield Creek. The other two streams sampled in this
watershed were Beaver Dam Run and South Whitmer Run,
both of which had “higher” water quality. WHIT 0.1 had only
a slightly impaired macroinvertebrate community; Beaver
Dam Run was not sampled for macroinvertebrates due to
ponded water and lack of riffle habitat. The uppermost site
on Clearfield Creek (CLFD 60.5) was “middle” quality and
had a moderately impaired macroinvertebrate population.
It was impaired by total nitrogen and a small amount of
AMD (low alkalinity and high aluminum).

Downstream at CLFD 42.2, the stream was further
impacted by AMD, and metal concentrations rose to the
point that sulfate, manganese, and zinc exceeded their limits.

Figure 6.
Summary of Water Quality, Biological,
and Habitat Characteristics

West Branch Susquehanna Water Quality

Number of Sites

Eco 62-Large Eco 62-Medium Eco 62-Small Eco 67-Large Eco 67-Medium Eco 67-Small

Reference Category

mLower Quality*  OMiddle Quality B Higher Quality*

“Range of water quality compared to the other sites in the reference category.

West Branch Susquehanna Biological Scores

Number of Sites

Eco 62-Large Eco 62-Medium Eco 62-Small Eco 67-Large Eco 67-Medium

Reference Category

Eco 67-Small

ONoData  MSeverely Impaired  DIModerately Impaired I Slightly Impaired ~ BINonimpaired l

West Branch Susquehanna Habitat Scores

Number of Sites

Eco 62-Small
Reference Category

Eco 62-Large Eco 62-Medium Eco 67-Large Eco 67-Medium Eco 67-Small

DONo Data BNonsupporting DOPartially Supporting B Supporting B Excellent l
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Figure 7. West Branch Susquehanna Subbasin Watersheds and Sampling Sites
in the Total Maximum Daily Load (TMDL) program
Label Stream Impairment TMDL Status Agency Table. 6.
Impaired
A Rock Run AMD:Metals Proposed 2003 SRBC Streams
B Little Muddy Run AMD:Metals, pH EPA Approved 2001 SRBC o
C Cold Stream AMD:Metals, pH EPA Approved 2001 pep | dentified
D Anderson Creek AMD:Metals, pH Nutrients Proposed 2003 SRBC | by the
E Montgomery Creek AMD:Metals Proposed 2003 SRBC Susque/lanna
F Surveyor Run AMD:Metals Proposed 2003 DEP River Basin
G Birch Island Run AMD: Metals Proposed 2003 DEP Commission
H Cooks/Milligan Run AMD:Metals Proposed 2003 SRBC (SRBC)
| Two Mile Run AMD:Metals, pH EPA Approved 2001 DEP and the
J Drury Run AMD:Metals, pH EPA Approved 2001 DEP A
K Beech Creek AMD:Metals Proposed 2003 DEP Pennsylvama
L Tangascootack Creek AMD:Metals, pH EPA Approved 2001 DEP Department of
M Otter Run AMD:Metals Proposed 2003 DEP Environmental
N Babb Creek AMD:Metals Proposed 2003 DEP Protection
0 Buffalo Creek Atmospheric Deposition: pH Proposed 2003 DEP (Pa DEP)
1 Bear Run AMD:Metals Sampling 2003 SRBC
2 UNT West Branch Susquehanna AMD:pH Sampled 2001 SRBC
3 Montgomery Creek AMD:Metals, pH Sampled 2001 SRBC
4 Woods Run AMD:Metals, pH Sampled 2001 SRBC
5 Fork Run AMD:Metals Sampled 2001 SRBC
6 Lick Run AMD:pH Sampling 2003 SRBC
7 Little Trout Run AMD:Metals, pH Sampling 2003 SRBC
8 Bald Hill Run AMD:Metals, pH Sampled 2002 SRBC
9 Millstone Run AMD: Metals, pH Sampled 2002 SRBC
10 Moravian Run AMD:Metals, pH Sampled 2002 SRBC
1 Alder Run AMD:Metals, pH Sampled 2002 SRBC
12 Rolling Stone Run AMD:Metals, pH Sampled 2002 SRBC
13 Mowry Run AMD:Metals, pH Sampled 2002 SRBC
14 Big Run AMD:pH Sampled 2001 SRBC
15 Sandy Run AMD:Metals, pH, Other Inorganics ~ Sampled 2002 SRBC
16 Curleys Run AMD:Metals Sampled 2002 SRBC
17 Grimes Run AMD:Metals, Other Inorganics Sampled 2002 SRBC
18 Deer Creek AMD:Metals, pH Sampling 2003 SRBC
19 UNT Trout Run AMD:Metals, pH Sampling 2003 SRBC
20 Dents Run AMD:Metals, pH Sampling 2003 SRBC
21 Cooks Run AMD:Metals, pH, Siltation Sampled 2001 SRBC
22 Milligan Run AMD:Metals, pH Sampled 2001 SRBC
23 Kettle Creek AMD:Metals, pH Sampled 2001 SRBC
24 Loyalsock Creek AMD:Metals, pH Sampled 2001 SRBC

* UNT stands for ‘unnamed tributary to”
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The macroinvertebrate population was
severely impaired. Muddy Run, severely
impaired by AMD, flowed into
Clearfield Creek with high levels of
total suspended solids, magnesium,
sulfate, iron, manganese, zinc, and
aluminum. The habitat was nonsup-
porting at the upstream site (MUDD
4.5) due to extremely large amounts
of AMD flocculent and precipitates
covering the streambed. There were no
macroinvertebrates found in either sample
from Muddy Run. SRBC prepared
a TMDL for Little Muddy Run, a
tributary to Muddy Run, which was
approved by the USEPA in 2001.

The two sites on Clearfield Creek
downstream of the confluence with
Muddy Run had severely impaired
macroinvertebrate populations and
“lower” water quality due to AMD
pollution. The site at the mouth of
Clearfield Creek was located down-
stream of Little Clearfield Creek and
showed slight improvement from Little
Clearfield Creek’s better water quality.
CLFD 0.9 had water quality that was
still rated as “lower,” but the macroin-
vertebrate population was improved.

TRIBUTARIES to the WEST
BRANCH between CLEARFIELD
and MOSHANNON CREEK

Lick Run, Trout Run, Surveyor Run,
Deer Creek, and Alder Run were affected
by elevated levels of metals. Lick Run and
Trout Run were moderately impaired
and had “middle” water quality. These
streams had low alkalinity and high
aluminum; however, the pH was greater
than 5.0 at the time of sampling,
indicating that the aluminum was not
in the dissolved form, which is most
toxic to fish. SRBC currently is sampling
in these two watersheds for metals and
pH as part of the AMD TMDL program.

The macroinvertebrate population
at Surveyor Run also was moderately
impaired; however, the water quality
was rated “lower” due to a slightly
lower pH and elevated metals. Pa. DEP
prepared a TMDL for Surveyor Run in
2003 to address the high levels of
metals in this stream. Deer Creek and



Alder Run had severely impaired
macroinvertebrate communities. No
macroinvertebrates were found at
DEER 0.2, and only Chironomidae, a
very tolerant taxa, were found at
ALDR 4.7. These sites were rated
“lower” water quality due to numerous
parameters exceeding limits. Alder
Run had the highest manganese
(13,600 pg/l) of all the West Branch
Susquehanna Subbasin sampling sites,
and the second highest iron (23,500
pg/l) and aluminum (17,900 pg/l)
(Table 4). SRBC has sampled both
Deer Creek and Alder Run for metals
and pH as part of the TMDL program.

MOSHANNON CREEK
WATERSHED

All of the sampling sites on the
mainstem of Moshannon Creek had
“lower” water quality and contained
severely impaired macroinvertebrate
populations due to AMD. Laurel Run,
a tributary to Moshannon Creek, also
was impaired by AMD. The water
quality was “lower,” and no macroin-
vertebrate sample was taken due to deep
metal precipitate and lack of riffles.
Another tributary, Cold Stream, also
contributed AMD to the watershed,
although the upstream site (COLD 3.6)
was not impaired by AMD. COLD 3.6
was located downstream of a small fish
hatchery and had only a slightly impaired
macroinvertebrate community with
“middle” water quality due to low alkalinity.
Downstream of the reservoir near
Phillipsburg, an AMD discharge entered
Cold Stream. COLD 1.1 was downstream
of this discharge in the mixing zone.
This macroinvertebrate sample was
moderately impaired, and the water quality
was rated “lower.” USEPA approved an
AMD TMDL for Cold Stream in 2001.

Another tributary to Moshannon Creek,
Six Mile Run, had only a slightly impaired
macroinvertebrate community and “middle”
water quality due to low alkalinity. Black
Moshannon Creek joined Moshannon Creek
just downstream of MOSH 5.1 and also
suffered from AMD pollution. The macroin-
vertebrate population was moderately impaired,

and the water quality was rated “lower.”

MOSQUITO CREEK
WATERSHED

The Mosquito Creek Watershed was
influenced by acid deposition, particularly
in the headwaters, and by AMD on
some of its tributaries. The sampling
stations in this watershed had slightly
impaired macroinvertebrate communities
compared to the other stations in
Ecoregion 62. The water quality was
rated “middle” quality due to low
alkalinity at all of the sites and high
aluminum at MQTO 13.8. The Penn
State Institutes of the Environment is
working with the Mosquito Creek
Sportsmen Association to remediate
the acidic stream water in the
headwaters of Mosquito Creek. A
vertical flow wetland (VFW) has been
installed on an unnamed tributary to
Mosquito Creek, and two additional
VFWs and liming of a portion of the
watershed is planned for this summer
and fall. Grimes Run and Curleys Run,
both tributaries to Mosquito Creek,
were sampled for AMD in 2002 as part
of the TMDL program.

SINNEMAHONING CREEK
WATERSHED

There are three major tributaries
to Sinnemahoning Creek: Driftwood
Branch; Bennett Branch; and First Fork.
Bennett Branch was affected by AMD
pollution, but Driftwood Branch and
First Fork were good quality streams.
The stations on Driftwood Branch and
West Creek did not exceed any of the
water quality limits. The macroinverte-
brate population ranged from slightly
impaired to nonimpaired. First Fork had
“higher” water quality except down-
stream of the George B. Stevenson Dam
at FRST 5.3, which was rated “middle”
quality due to elevated lead levels.

The headwaters of Bennett Branch
(BENN 38.2) had “higher” water quality
and a moderately impaired macroinver-
tebrate community. Within three miles
(BENN 35.2) evidence of AMD pollution
began to appear. Laurel Run entered the
Bennett Branch with “middle” water
quality due to low alkalinity and a
moderately impaired macroinvertebrate

1

Medix Run had the
only nonimpaired macroinvertebrate

population.

population of the sites sampled in
Bennett Branch; however, at the time
of sampling, this site had slightly low
alkalinity, elevated lead concentrations,
and slightly high aluminum. The
downstream sites on Bennett Branch
had “lower” water quality due to
AMD pollution, and BENN 17.6 had
a severely impaired macroinvertebrate
population. Another
Bennett Branch was
which had a

macroinvertebrate population and

tributary to
Dents Run,
severely impaired

“lower” water quality due to AMD
pollution. SRBC currently is sampling
Dents Run for metals and pH as
part of the TMDL program.

The good quality water of Driftwood
Branch was able to mitigate the
degraded water quality of Bennett
Branch after they joined to form
Sinnemahoning Creek. The two
sampling sites on the mainstem of
Sinnemahoning Creek were rated
“middle” quality due to low alkalinity
values. All other water quality values
were not indicative of AMD pollution.
At the site downstream of the
confluence with First Fork (SINN 0.2),
the alkalinity value improved, and
the level of metals decreased. The
macroinvertebrate community also
improved from slightly impaired to
nonimpaired.

COOKS RUN

Cooks Run was severely impacted
by AMD. The water quality was rated
“lower” and had the highest levels of
iron (29,300 pg/l) and aluminum
(20,000 pg/l), and the lowest pH (2.8)
of all the sites sampled in the
West Branch Susquehanna Subbasin.
The macroinvertebrate community
was severely impaired. SRBC sampled
and prepared a TMDL for Cooks Run
due to its AMD impairment. Six
projects are currently implemented or
planned by Pa. DEP, other government
agencies, and local organizations to
mitigate and clean up AMD in
this watershed.



KETTLE CREEK WATERSHED
Kettle Creek was designated as EV
in its headwaters (Table 5); however,
it was severely impacted by AMD in
its lower reaches, especially from its
tributary, Two Mile Run. The upper-
most site (KTTL 34.1) had “middle”
water quality due to copper and zinc
levels exceeding the limit values,
and the macroinvertebrate population
was slightly impaired. Downstream
at KTTL 25.3, the water quality
did not exceed any limits, and
the macroinvertebrate population was
nonimpaired. At KTTL 2.1, some AMD
seepage was evident, and the alkalinity
was lower than the state standard.
The macroinvertebrate population at
this site was moderately impaired.

“Two Mile Run was
severely impacted by
Abandoned Mine

Drainage.”

Two Mile Run was severely impacted
by AMD. The station 2MIL 0.1 had
elevated levels of metals, low pH, and

low alkalinity. The water quality was
rated “lower,” and the macroinvertebrate
population was severely impaired. In
the summer of 2001, Pa. DEP’s Bureau
of Abandoned Mine Reclamation
constructed a passive treatment system
to treat a mine drainage seep in Two
Mile Run. The system was designed

to treat iron, manganese, and aluminum
with Successive Alkalinity Producing
Systems (SAPS), a wetland, and limestone
treatment beds with microorganisms
that oxidize manganese. Pa. DEP plans
to remediate the system, since the
SAPS may be failing.

Directly downstream of the confluence
of Two Mile Run with Kettle Creek,
tri-colored substrate appeared due to
the stratification of the AMD-impacted
water in Two Mile Run with the higher

quality water in Kettle Creek (Figure 8).
Two Mile Run entered Kettle Creek
on the left bank, indicated by the
orange iron precipitate also seen on
the substrate of Two Mile Run. The
white substance in the middle of Kettle
Creek was aluminum precipitate from

Figure 9.

Precipitate in Kettle Creek

Two Mile Run that precipitated when
it mixed with the higher pH stream
water of Kettle Creek. The far right
bank shows the unaffected conditions
that characterize Kettle Creek upstream
of Two Mile Run. Two Mile Run and
other AMD seepages in the lower reaches
impacted Kettle Creek at its mouth,
where the water quality was “lower”
and the macroinvertebrate population
severely impaired. Low flow at the time
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Figure 8. Tri-colored Substrate in
Kettle Creek Downstream of the
Two Mile Run Confluence

Abandoned Mine Drainage (AMD)

of sampling allowed metal precipitate
to form as gelatinous solids throughout
the stream channel from Two Mile
Run to the mouth of Kettle Creek
(Figure 9). Two Mile Run and Kettle
Creek were part of the TMDL program.
USEPA approved a TMDL for Two
Mile Run in 2001, and SRBC sampled
Kettle Creek for metals and pH in 2001.

TRIBUTARIES between
KETTLE CREEK and
BALD EAGLE CREEK

Many of the tributaries in this segment
of the West Branch Susquehanna River
are higher quality streams. Paddy Run
is designated as EV, and Young
Womans Creek, Hyner Run, Baker
Run, and Lick Run are designated as
High Quality Cold
Water Fisheries. These
streams are all rated as
“middle” quality though,
due to low alkalinity.
This low alkalinity is
probably due to natural
sources such as the
geology of the area.
Young Womans Creek,
Hyner Run, and Lick
Run had nonimpaired

S. LeFevre

macroinvertebrate com-
munities, and Paddy
Run and Baker Run
had slightly impaired

communities. Hyner Run
served as the reference
stream for the Ecoregion
62-Small category.

Drury Run and
Tangascootack Creek
had some metal pollution
at the sampling sites in
addition to lower alkalinity. Drury Run
had elevated aluminum and manganese
concentrations. The macroinvertebrate
population at this site was moderately
impaired. The Tangascootack Creek
macroinvertebrate population was
slightly impaired, possibly by elevated
levels of zinc in the stream. USEPA
approved an AMD TMDL for both
Tangascootack Creek and Drury Run
in 2001.



BALD EAGLE CREEK
WATERSHED

The Bald Eagle Creek Watershed
was influenced by agricultural pollution.
All of the sites on the mainstem of
Bald Eagle Creek, except for the
upstream site (BALD 30.0), had “middle”
water quality due to high total nitrogen
and total nitrate levels. The Spring
Creek and Fishing Creek Watersheds
also had high total nitrogen and total
nitrate levels. Slab Cabin Run, a
tributary to Spring Creek, had the
highest total nitrogen value (4.3 mg/l)
of all the West Branch sites along with
a high sodium level. The Spring Creek
(SPRG 14.8) water sample had a high
level of hardness. Spring Creek is a
popular trout fishery; however, it is
affected by many activities in the
watershed such as agriculture, urban
development, industry, fish culture
stations, wastewater treatment plants,
and even a superfund site. As this stream
is threatened in a rapidly growing
area, the Pennsylvania Department of
Conservation and Natural Resources
has placed it on the Pennsylvania
Rivers Conservation Registry. Marsh
Creek, a tributary to Bald Eagle Creek,
had a slightly impaired macroinverte-
brate community and a “higher” water
quality rating. Beech Creek, another
tributary, was impaired by AMD. The
macroinvertebrate population was
severely impaired, and the water
quality was rated “lower.” Pa. DEP has
prepared a TMDL for metals impairment
on Beech Creek.

MCELHATTAN RUN
and CHATHAM RUN

McElhattan Run was chosen as the
reference site for the Ecoregion 67-Small
category. The macroinvertebrate popula-
tion was nonimpaired, and the stream
was rated as “middle” due to slightly
low alkalinity, possibly from natural
influences. Chatham Run had a slightly
impaired macroinvertebrate population,
possibly due to unstable stream banks
with a lot of debris from human activity.
The water quality parameters did not
exceed any of the limit values.

PINE CREEK WATERSHED

Pine Creek was a very high quality
stream. A section of the stream in the
headwaters, that includes station PINE
57.5, was designated as EV, and all of
the sampling sites on the mainstem of
Pine Creek were rated “higher” in
water quality. The macroinvertebrate
populations were either nonimpaired
or only slightly impaired. Two sampling
sites on Pine Creek were used as
reference sites; PINE 14.2 was the
reference for Ecoregion 62-Large,
and PINE 1.1 was the reference for
Ecoregion 67-Large. The Pine Creek
Gorge, also known as the Pennsylvania
Grand Canyon, was located between
sampling sites PINE 57.5 and PINE 40.3.
Pine Creek Watershed was not highly
populated and was mostly comprised
of forestland and agricultural land.

“Pine Creek
was a very
high quality

stream.”

The tributaries that were sampled
in the Pine Creek Watershed had a
wide range of water quality conditions.
West Branch Pine Creek was rated
“higher” quality and had a nonimpaired
macroinvertebrate community. Marsh
Creek was slightly impaired and
rated “middle” water quality due
to exceedances in nitrogen, nitrate,
phosphate, and orthophosphate. This
was a low gradient stream with
marshlands surrounding it. Babb Creek
had low alkalinity; however, it still
had a nonimpaired macroinvertebrate
community at the headwaters site
(BABB 7.2). Wilson Creek, a tributary
to Babb Creek, was impacted by AMD.
The water quality was rated “lower”
due to numerous metals exceeding the
limits, high total suspended solids, and
high hardness. The macroinvertebrate
population was moderately impaired.
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The site on Babb Creek below Wilson
Creek was slightly impaired and also
had low alkalinity. Pa. DEP prepared a
TMDL for Babb Creek due to AMD
impairment. The two sampling sites on
Little Pine Creek had “higher” quality
water with nonimpaired and slightly
impaired macroinvertebrate communities.
The slight impairment at the mouth of
Little Pine Creek may have been due
to AMD impairment on a tributary,
Otter Run. Pa. DEP prepared a TMDL
to address the high level of metals on
Otter Run in 2003.

ANTES CREEK, LARRY’S CREEK,
and MOSQUITO CREEK

Antes Creek, located in an agricultural
watershed, had high levels of nitrogen,
nitrate, and aluminum. The macroin-
vertebrate population was moderately
impaired. The Larry’s Creek Watershed
was a mixture of forest and agriculture.
LARR 2.9 only exceeded the limit for
nitrogen, and the macroinvertebrate
population was nonimpaired. Even
though the sampling site for Mosquito
Creek (MOSQ 0.2) was located in a
commercial and residential area, the
water sample did not have any
parameters exceed the limit values.
The habitat was rated “supporting,”
and the macroinvertebrate community
was slightly impaired.

LYCOMING CREEK WATERSHED

Lycoming Creek flows through
Tiadaghton State Forest and then
through the city of Williamsport. Both
sampling sites on Lycoming Creek
were rated “middle” for water quality.
Alkalinity was low at the upstream site
(LYCO 17.7), and the macroinvertebrate
community was slightly impaired,
possibly due to very embedded substrate.
The alkalinity was higher at the down-
stream site (LYCO 2.0), though still
less than 20 mg/l, and nitrogen was
elevated. However, the macroinvertebrate
population was nonimpaired at this
site. LYCO 2.0 was located in a
commercial and residential area,
but was surrounded by an intact
vegetative riparian zone.



LOYALSOCK CREEK
WATERSHED

Loyalsock Creek Watershed was
similar to Lycoming Creek Watershed,
though
It flows through Wyoming and
Tiadaghton State Forest and then
through the commercial and residential

slightly less developed.

area of Montoursville, located adjacent to
Williamsport. The two sampling sites
on Loyalsock Creek had “middle”
water quality, due to low alkalinity, and
had nonimpaired macroinvertebrate
communities. The station on Little
Loyalsock Creek (LITL 0.4), served
as a reference site for Ecoregion
62-Medium. LITL 0.4 had “higher”
water quality and a nonimpaired
macroinvertebrate community. The
uppermost headwaters of Loyalsock
Creek, between Lopez and Ringdale,
were sampled by SRBC in 2001
for possible influence from AMD.
Treatment systems previously had
been installed to treat the AMD, and
the stream was found to be meeting
water quality standards, based on Pa.
DEP’s assessment protocol. Therefore,
SRBC suggested it be removed from
Pennsylvania’s 303(d) List (Orr, 2001).

Loyalsock Creck near
Forksville, Sullivan County

MUNCY CREEK WATERSHED
The Muncy Creek Watershed was
influenced by agriculture. The upstream
site (MUNC 18.8) was located in a
slightly forested area and did not
exceed any of the water quality limit
values. The downstream site (MUNC
1.1) was located in an agricultural and
residential area, and nitrogen and nitrate
concentrations were elevated. A tributary
to Muncy Creek, Little Muncy Creek,
also was located in an agricultural area
and exceeded the limits for temperature,
total suspended solids, nitrogen, and
nitrate. All of the sampling sites in
this watershed had slightly impaired

macroinvertebrate communities.

WHITE DEER HOLE
and WHITE DEER CREEKS

White Deer Hole and White Deer
Creeks flow through Bald Eagle State
Forest and Tiadaghton State Forest;
however, White Deer Hole Creek also
flows through an agricultural area. The
sampling sites on both of these streams
had nonimpaired macroinvertebrate
communities. WDHC 1.9 had “middle”
water quality due to nitrogen and nitrate
values slightly greater than 1.0 mg/l,

and WTDR 3.7 had “middle” water
quality due to low alkalinity. WDHC 1.9
served as the

reference site for
Ecoregion 67-Medium, which included

many agricultural streams.
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BUFFALO and
CHILLISQUAQUE CREEKS
Buffalo and Chillisquaque Creeks
were located in highly agricultural
areas. All the sites on these two streams
had “middle” water quality and exceeded
the limits for nitrogen and nitrate.
The two sites on Buffalo Creek had
slightly impaired macroinvertebrate
communities. The upstream site on
Chillisquaque Creek (CHLLS 19.3) had
a moderately impaired macroinvertebrate
community, while the downstream site
(CHLLS 0.9) was nonimpaired. Pa. DEP
prepared a TMDL for the headwaters
of Buffalo Creek due to atmospheric
deposition in 2003.

WEST BRANCH
SUSQUEHANNA RIVER

The headwaters of the West Branch
Susquehanna River, near Bakerton in
Cambria County, were immediately
impacted by AMD. The most upstream
site, WBSR 235.0, had a severely
impaired macroinvertebrate communi-
ty and “lower” water quality due to low
pH and alkalinity and high levels of
metals. The water quality continued to
be rated as “lower” until WBSR 208.0,
near McGees Mills in Clearfield County,
where it improved to “middle” quality,
with aluminum slightly over the limit
value. The macroinvertebrate population
at WBSR 208.0 was slightly impaired.
The macroinvertebrate population was
nonimpaired at WBSR 200.0 and
WBSR 175.0. The water quality contin-
ued to be “middle” or “higher,” with
aluminum slightly higher than 200
ug/l at some of the sites, untili WBSR
142.0, located downstream of Alder
Run, where it degraded to “lower.”
The macroinvertebrate population
began to degrade to moderately
impaired at WBSR 172.3, located near
Clearfield in Clearfield County. The
stretch from WBSR 142.0 to WBSR 75.0
had severely degraded macroinvertebrate
populations. The stream remained
impacted by AMD with severely and
moderately impaired macroinvertebrate
communities until WBSR 55.0, near Jersey
Shore in Lycoming County, where the



river began to recover to “middle” and
“higher” water quality. WBSR 15.0 and
WBSR 7.5 had nonimpaired macroin-
vertebrate communities. This lower
section of the West Branch Susquehanna
Subbasin had more agricultural influences.
The pollution sources in this portion of
the river were less commonly due to
mining activities, as indicated by high
conductivity, and were more often due
to agricultural activities, as indicated
by higher concentrations of nitrogen
around river mile 55 (See Figure 10).

1994
Results/Discussion

The results for the 1994 West
Branch Susquehanna Subbasin Survey
are depicted in Figure 11 on the
following page. These results are not
directly comparable to the 2002 data
since different analysis methods were
used and the samples were taken
at different flows; however, large
differences in the categories indicate
that there may have been some
change. There were few drastic changes
in water quality, biological condition,
and habitat from 1994 to 2002, with
the following exceptions: CHLLS 0.9,
WBSR 162.0, WBSR 164.2, WBSR 55.0,
ANDR 0.4, CLFD 42.2, DRUR 0.7,
and FISH 2.1. Three of the changes were
in water quality, four were in habitat
condition, and one was in biological and
habitat condition. At six of these eight
sites, the conditions improved over the
8-year period.

Forty-three percent of the sampling
sites that were historically and currently
sampled were either moderately or
severely impaired in 2002 compared to 47
percent in 1994. Excellent or supporting
habitat was found at 91 percent of the
sites in 1994 and 88 percent of the sites
in 2002. This indicates there has been
no major change in the overall condition
of the subbasin. The West Branch
Susquehanna River was impaired in the
same sections in 2002, as it was in 1994.
It was impaired in the headwaters and
it was impaired from around Clearfield
to approximately river mile 55.

Figure 10. Nitrogen (mg/l) versus Conductivity (uhmos/cm) according to River Mile

1000

900 '\
800

700 \

Total Nitrogen (mg/l)

NN A
A A B A

100

—=—Conductivity| 1 0.2

—ao— Nitrogen

235
204
214
208 |

00

91

8

7

7

6

6

4

= =

River Mile (miles upstream from mouth)

Conclusions

This subbasin had excellent habitat
compared to other subbasins in the
Susquehanna River Basin; however,
it had a large percentage of severely
degraded streams. Forty-six percent of
the 2002 sampling sites had either
moderately or severely impaired
biological conditions. Approximately
83 percent of the moderately and
severely impaired sites were affected
by AMD. The next largest source
of pollution was from agriculture.
There was minimal effect from urban
areas, as there is little urban land
use in this watershed. Some of the
most degraded watersheds within
this subbasin were Muddy Run,
Clearfield Creek, Moshannon Creek,
Beech Creek, Two Mile Run, Dents
Run, Cooks Run, Alder Run, Bear
Run, Deer Creek, Little Anderson
Creek, and Montgomery Creek.
Some of the highest quality watersheds
in this subbasin were Pine Creek,
First Fork Sinnemahoning, Driftwood
Branch Sinnemahoning, Young Womans
Creek, Hyner Run, Paddy Run,
Lick Run, and White Deer Creek.
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The streams in the West Branch
Susquehanna Subbasin have the
potential to be very high quality
streams due to the excellent habitat
in this region. The watershed already
supports very high quality streams
such as Pine Creek. Numerous
AMD remediation projects, such as
limestone dosing, limestone drains,
and passive treatment wetlands, are
being implemented throughout the
West Branch Susquehanna Subbasin;
however, much work remains to be
done in order to restore the streams
in this watershed.

A second year of more intensive
sampling will be conducted in the
West Branch Susquehanna Subbasin
starting in the fall of 2003. SRBC
will focus on a smaller watershed
within the West Branch Susquehanna
Subbasin based on the survey
results and input from watershed
organizations and local government
entities. The data collected will be
provided to these local groups to
support protection or remediation
efforts in the watershed.



