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EXECUTIVE SUMMARY

This implementation plan has been developed for Montgomery Creek, a tributary to the
West Branch Susquehanna River, Clearfield County, Pennsylvania. Although the
headwaters are virtually un-impacted, extensive surface mining and some deep mining
have occurred in the lower reaches of the watershed, leading to the abandoned mine
drainage (AMD) impacts that are apparent in the watershed today. Due to the history of
mining within the watershed, Montgomery Creek contributes a substantial pollutant load
of metals and acidity to the West Branch Susquehanna River.

The Montgomery Run Watershed Association, in conjunction with the Lawrence
Township Board of Supervisors, the Clearfield County Conservation District and
Clearfield County Senior Environment Corps, recently completed a yearlong stream
assessment project on the portion of Montgomery Creek below the Clearfield Reservoir.
This assessment and a number of related studies, such as the Montgomery Creek Total
Maximum Daily Load (TMDL) completed for the PA Department of Environmental
Protection (DEP) in 2003, form the basis for this implementation plan.

The primary pollutant source in the watershed is AMD that originates from past surface
and deep mines in the portion of the creek below the Clearfield Reservoir. Mined areas to
the east of the stream segment studied seem to produce tributaries with the poorest water
quality. In fact, one unnamed tributary has been dubbed the “Killer Trib” because of its
impact to the main stem of Montgomery Creek. A Growing Greener grant application has
already been submitted for the design and permitting phase of a project to remediate the
MON 52A discharge in the headwaters of the Killer Trib. There are at least ten other
priority areas to be addressed in the watershed before Montgomery Creek can be
considered restored.

This implementation plan prioritizes the major AMD pollution sources in the watershed
and establishes the best course of action to remediate those sites. A conceptual design is
included for each treatment system that is needed to address a particular source of
pollution to the watershed and also help to meet the TMDL guidelines that have been set
forth. This plan also discusses any further studies that need to be conducted and makes
other recommendations for the protection and restoration of the watershed. This plan also
lays out a course of action for continued monitoring of water quality and evaluation and
documentation of restoration successes.
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1.0 BACKGROUND

The Montgomery Creek watershed is located in Clearfield County, Pennsylvania. A
watershed location map is located in Appendix A. Montgomery Creek is known locally
as Montgomery Run, hence, the name of the local watershed group, Montgomery Run
Watershed Association. The watershed lies within Pike, Pine and Lawrence Townships
and in the town of Hyde. The headwaters are located in the Moshannon State Forest, and
Montgomery Creek flows from there toward the southeast, entering the West Branch
Susquehanna River at Hyde.

The Montgomery Creek watershed is impaired by abandoned mine drainage (AMD) in its
lower reaches. The encouraging news is that above the Clearfield Reservoir, the
watershed is virtually untouched. Water quality is such that it still supports a native brook
trout fishery and Clearfield Borough and surrounding areas use the creek as their primary
source of drinking water. The reservoir is maintained by the Clearfield Municipal
Authority, which serves approximately 15,000 customers. The main pollutant loadings in
Montgomery Creek consist of iron, aluminum, and acidity; however, even in impaired
sections, macroinvertebrate populations were noted and could potentially repopulate the
stream once water quality is improved.

Montgomery Creek is listed on Pennsylvania’s 2006 Integrated List of All Waters. It
appears that it was first listed on the 303(d) list in 1996. A TMDL was completed on the
stream and approved by EPA in April 2003; however, the stream is not yet attaining its
designated use. For this reason, the stream can be found in Category 4a of the Integrated
List. The stream is listed because of impairments due to AMD, including acidity and
metals such as iron, manganese, and aluminum.

This implementation plan has been developed for the restoration of Montgomery Creek.
As stated above, the watershed has been extensively mined in the area below Clearfield
Reservoir resulting in a higher pollutant loading of acidity and metals reaching the West
Branch Susquehanna River.

1.1 Watershed Characteristics

The Montgomery Creek watershed encompasses a drainage area of 16.5 square miles. A
watershed boundary map is provided in Appendix A.

1.1.1 Topography and Land Use

According to the USGS 7.5-minute quadrangle topographic maps of Elliot Park and
Clearfield, elevations within the Montgomery Creek watershed range from 1115 feet to
2360 feet above mean sea level. Site topography is provided on the Watershed Boundary
Map located in Appendix A. Moderate to steep slopes exist along the hillsides above the
Clearfield Reservoir while the topography is more gently sloping along the main stream
corridor below the reservoir.

1-1
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Much of the watershed above the Clearfield Reservoir is within the Moshannon State
Forest. The area is very remote, and aside from a few camps and Bureau of Forestry
roads, there is little human impact to the watershed. The remainder of the watershed
below the reservoir is a combination of forested land, abandoned and reclaimed mine
lands, and residential areas. The town of Hyde, near the mouth, is the major population
center in the watershed.

1.1.2 Geology

The Montgomery Creek watershed and most of Clearfield County are located in the
Pittsburgh Low Plateaus Section of the Appalachian Plateaus physiographic province.
Underlying rock formations of the watershed include the Allegheny and Pottsville
Groups, as well as, the Burgoon Sandstone and Huntley Mountain Formation. Most of the
mining that has occurred in the lower reaches of the watershed has been of the Lower and
Middle Kittanning coal seams, some of the Upper Kittanning seam, and some of the
underclays. According to the Soil Survey of Clearfield County, PA, general soils in the
Montgomery Creek watershed range from the Rayne-Gilpin-Ernest association in the
lower reaches of the watershed to the Hazleton-Dekalb association in the middle section
of the watershed to the Cookport-Hazleton-Clymer association in the headwaters. In areas
where surface mining has occurred, mainly to the southeast of the Clearfield Reservoir,
there are areas of Udorthents shale that consist of overburden that was stripped from beds
of clay and coal, as well as, backfill material. A soils map can be found in Appendix A.
Groundwater contamination is common in this area of the watershed, affecting the stream
through natural recharge processes.

1.1.3 Surface Water Resources and Wetlands

The headwaters of Montgomery Run begin in the Moshannon State Forest just south of
SR 322 on Rockton Mountain. The stream then flows in a southeastern direction until its
confluence with the West Branch Susquehanna River at Hyde. Montgomery Creek has
four main tributaries that feed into the stream above Clearfield Reservoir. They are as
follows from west to east: Tinker Run, Horn Shanty Branch, West Branch, and North
Branch. Below the reservoir the stream is fed by a number of unnamed tributaries, the
last of which enters the stream 1.2 miles upstream of the mouth near the bridge on Coal
Hill Road.

Most of the wetlands that are found within the watershed are located in the riparian zone
along Montgomery Creek and its tributaries. Several small wetland areas are actually
formed by acid mine drainage seeps. These degraded wetlands were found along several
tributaries in the watershed, most notably along the “Killer Trib.” A map showing the
wetlands recognized by the National Wetland Inventory (NW1) can be found in Appendix
A.

1-2
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1.2 Mining History

It should be noted that a search conducted by the U.S. Department of the Interior, Office
of Surface Mining, found no recorded deep mines within the Montgomery Creek
watershed. Deep mines were, however, noted in DEP surface mining permit files for the
watershed. Most of the deep mining in the watershed was probably completed before
official records were kept and/or were small drift mines that provided coal for household
or other local uses. This deep mining, which took place in the early part of the 20th
century, initially impacted the Montgomery Creek watershed. Additional damage caused
by pre-Act surface mining in the forties and fifties left the area with severe water quality
problems and numerous abandoned mine lands (AML). The AML that affect the
Montgomery Creek watershed are apparent on the map provided in Appendix A.
Subsequent remining under stricter environmental regulations brought improvements to
the area but, unfortunately, the entire area was not re-mined and restored due to
economically irretrievable coal in some areas. Thus, mine drainage discharges continue
to cause impairment to the Montgomery Creek watershed.

Fortunately, the mining that has occurred and continues to occur within the watershed is
limited to that area below the Clearfield Reservoir due to lack of coal in the upper
portions of the watershed. Above the reservoir, the North Branch of Montgomery Creek
is the only tributary with impacts to water quality due to past mining practices. The entire
watershed above the reservoir has since been designated as unsuitable for mining.

1.3 Prior Studies

A Total Maximum Daily Load (TMDL) study was completed on the Montgomery Creek
Watershed in 2003 for the PA Department of Environmental Protection (DEP). Specific
load reductions that are necessary for Montgomery Creek to meet the TMDL guidelines
were reported in the resulting document and will be discussed in greater detail in this
Implementation Plan.

Canaan Valley Institute collected water quality and biological data in the section of
Montgomery Creek above Clearfield Reservoir as part of the development of the
Clearfield County Water Supply Plan. This study showed that for the most part, the
various branches of Montgomery Creek are meeting state water quality standards in
regards to pollution with the exception being the North Branch of Montgomery Creek,
which is impacted by AMD. The instream habitat of Montgomery Creek above the
reservoir was noted as being particularly good, while the macroinvertebrate community
was noted as being low to fair due to the depressed pH.

The Susquehanna River Basin Commission (SRBC) completed an Unassessed Waters
Survey for the DEP in 1998-99. The results of this survey showed that the main stem of
Montgomery Creek below the Clearfield Reservoir and many of its unnamed tributaries
are not meeting their designated uses for aquatic life due mainly to impairment of water
quality by AMD, as the habitat assessment portion of the study indicated that suitable
habitat does exist. According to the PA Code, Title 25, Chapter 93 Water Quality
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Standards, Montgomery Creek from its source to the Clearfield Reservoir is classified as
a high quality cold water fishery (HQ-CWF), while downstream of the reservoir, the
watershed is classified as a cold water fishery (CWF).

In the past, other studies have been conducted by various agencies to assess the biological
health and water quality of Montgomery Creek (Bisko 1994, Pennsylvania Fish
Commission 1970). They have shown that Montgomery Creek was once able to support
aquatic life, as the Fish Commission stocked it with fingerling brook trout from 1932 to
1957, when stocking ceased due to AMD impairment. At the request of the Lawrence
Township Supervisors, the Fish Commission performed a study of the stream in 1970 and
found that it was still too polluted by AMD to recommence a stocking program.

14
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2.0 IDENTIFICATION OF POLLUTION SOURCES

Pollution sources in the Montgomery Creek watershed were identified during the
yearlong assessment that was conducted by the project partners including the Clearfield
County Conservation District (CCCD), Montgomery Run Watershed Association
(MRWA), Clearfield County Senior Environment Corps (CCSEC), and Lawrence
Township Board of Supervisors (Township). The information collected during this
assessment, as well as, other applicable TMDL and stream data, and water quality
standards will be outlined in the following paragraphs.

2.1  Total Maximum Daily Loads and Other Watershed Problems

As stated before, acid mine drainage (AMD) is the greatest source of pollution in the
Montgomery Creek watershed. It is also possible that acid deposition may contribute to
the high levels of acidity and depressed pH that are found in the stream, as this is the case
in many neighboring watersheds including Lick Run, Trout Run, Deer Creek, and
Mosquito Creek. Other pollution problems in the watershed such as excess sediment and
nutrients seem to have minimal impacts to the watershed.

TMDLs for the Montgomery Creek watershed were developed as part of the Montgomery
Creek Watershed TMDL that was prepared for the DEP in 2003. TMDL criteria for this
document are provided in Section 3 of this narrative. The watershed assessment that was
completed by the Project Partners divided the stream into reaches that mirrored those
found in the TMDL document. All sampling data, from both the recent assessment and
mining permit data, were analyzed as they relate to the appropriate TMDL segment.

The following is a description of each sampling location that was monitored during the
assessment of Montgomery Creek. A map of these sampling locations can be found in
Appendix A. At each location, flow values were collected and water samples were
analyzed for pH, conductivity, acidity, aluminum, iron, manganese, sulfates, total
dissolved solids, and total suspended solids. Discharges and most tributaries were
sampled on a monthly basis while main stem locations were sampled only quarterly. For
some points, denoted by an asterisk (*), the project partners relied on water chemistry
data acquired from mining permits in the area. However, these reports are often lacking
analysis for aluminum. The water chemistry data and loadings for each sampling location
can be found in Appendix B. Water quality data found through mining permit research
can be found in Appendix C.

2.1.1 Sample Locations and Descriptions

The following discharges and instream sampling points are organized according to the
TMDL section in which they are located. The tributaries that flow into the main stem of
Montgomery Creek below Clearfield Reservoir are all unnamed and so the samplers
arbitrarily named them for ease of reference. A map can be found in Appendix A that
shows the location and name of each tributary. Another map showing the TMDL sample
points in relation to the assessment sample points can also be found in Appendix A.

2-1
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Montgomery Creek above TMDL point MC6

No samples were taken above this point as this is the inlet for Clearfield Reservoir and
the stream is not listed as impaired above this point. There are two mining impacts noted
in the section above MC6, one on Tinker Run and one to the North Branch Montgomery
Creek, however, they are not severe enough to degrade the stream quality above MC6.

Unnamed Tributary to Montgomery Creek above MT5

MON 30 - This is a discharge that forms an iron mat and emanates in a field below a
reclaimed surface mine. It then joins with several small tributaries to form the headwaters
of the unnamed tributary (Plant Trib) to Montgomery Creek. This is also known as the
Charlie’s Weir discharge. Average flow was 14 gpm (much higher in storm events), and
the average pH was 3.5. On average, the loading values were as follows: 9 Ibs/day of
acid, <1 Ib/day of iron and manganese, and 2 Ibs/day of aluminum.

MON 31* — This is an instream sample of the unnamed tributary (Plant Trib) to
Montgomery Creek that is associated with the Sky Haven Coal Company “Otto #1”
surface mining operation (4574SM33, MP 3).

MON 32 — This is the upper of two discharges that begin along 104" Cavalry Road (T-
507) and flow to the unnamed trib (Plant Trib) to Montgomery Creek. It was dry for half
of the yearlong sampling period, so the following loading values are based off of 6
months of data. Average flow was 26 gpm, and the average pH was 3.9. On average, the
loading values were as follows: 21 Ibs/day of acid, <1 Ib/day of iron, 1 Ib/day of
manganese, and 6 Ibs/day of aluminum.

MON 33 — This is the lower of two discharges that begin along 104™ Cavalry Road (T-
507) and flow to the unnamed tributary (Plant Trib) to Montgomery Creek. It was
flowing only 3 times over the course of the yearlong sample period, and the following
loading values are based off of those three sampling events. Average flow was 5 gpm,
and the average pH was 4.5. On average the loading values were as follows: <1 Ib/day
each of acid, iron, manganese, and aluminum.

Montgomery Creek between MC6 and MC5

MON 29A — This is an instream sample of an unnamed tributary to Montgomery Creek
that enters the main stem just downstream and on the opposite side as the Plant Trib
(TMDL point MT5). Average flow was 22 gpm, and the average pH was 4.1. On average
this tributary contributes 10 Ibs/day of acid, <1 Ib/day of iron, 1 Ib/day of manganese, and
2 Ibs/day of aluminum to the main stem of Montgomery Creek.

MON 34 - This is an instream sample of the mouth of the unnamed tributary (Plant Trib)
to Montgomery Creek. It corresponds to TMDL point MT5. Average flow was 488 gpm,
and the average pH was 4.2. On average this tributary contributes 133 Ibs/day of acid, 2
Ibs/day of iron, 8 Ibs/day of manganese, and 14 Ibs/day of aluminum to the main stem of
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Montgomery Creek. Additional data for this point was collected in association with the
Sky Haven Coal Company “Otto #1” surface mining operation (4574SM33, MP 5).

MON 35 — This is an instream sampling point that was taken in the main stem of
Montgomery Creek just upstream of the confluence with the Plant Trib (TMDL point
MT5). This point is below the Clearfield Reservoir and above most of the mining
impacts. Average flow at this site was 10,075 gpm. The stream is net acid at this point
with the following loading values: 1174 Ibs/day of acid, 2 Ibs/day of iron, 7 Ibs/day of
manganese, and 13 Ibs/day of aluminum. The average pH at this point was 5.3. Data was
also collected for this point in association with the Sky Haven Coal Company “Otto #1”
surface mining operation (4574SM33, MP 35).

Unnamed Tributary to Montgomery Creek above M T4

No sampling took place above this point. A sampling point was located at the mouth of
this unnamed tributary (MON 43) and is discussed in the next paragraph.

Montgomery Creek between MC5 and MC4

MON 25 — This is an instream sample point that was taken at the mouth of a small,
unnamed tributary (Camp Trib) to Montgomery Creek that enters from the left bank
behind a hunting camp along 104™ Cavalry Road (T-507). This tributary is net acid.
Average flow is 73 gpm, and the average pH was 4.0. This tributary contributes 29
Ibs/day of acidity, <1 Ib/day of iron, 6 lbs/day of manganese, and 4 Ibs/day of aluminum
to Montgomery Creek. Additional water quality data was found in association with S.R.P.
Coal Company (now Sky Haven) “McPherson” surface mining operation (17820141, MP
4).

MON 26* — This is a seep that flows to an unnamed tributary to Montgomery Creek and
is associated with the S.R.P. Coal Company (Sky Haven) “McPherson” surface mining
operation (17820141, MP 28).

MON 27* — This is a seep that flows to an unnamed tributary to Montgomery Creek and
is associated with the S.R.P. Coal Company (Sky Haven) “McPherson” surface mining
operation (17820141, MP 18A).

MON 28* — This is an instream sample located in the headwaters of the unnamed
tributary to Montgomery Creek and is associated with the S.R.P. Coal Company (Sky
Haven) “McPherson” surface mining operation (17820141, MP 18).

MON 39 — This is an instream sample point that was taken in the main stem of
Montgomery Creek just upstream of the confluence with the unnamed tributaries Camp
Trib and Killer Trib (MT3). This point corresponds to TMDL point MC4. Average
stream flow at this point was 10,372 gpm. The stream is net acid at this point with the
following loading values: 1502 Ibs/day of acid, 12 Ibs/day of iron, 71 lbs/day of
manganese, and 65 Ibs/day of aluminum. The average pH at this point was 4.9. Data for
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this point was also collected in association with the Sky Haven Coal Company “Otto #1”
surface mining operation (4574SM33, MP 7).

MON 43 - This is an instream sample point that was taken at the mouth of a small,
unnamed tributary to Montgomery Creek downstream and on the same side as the Plant
Trib. This point corresponds to TMDL point MT4. This tributary is net acid. Average
flow is 29 gpm, and the average pH is 3.8. This tributary contributes 20 Ibs/day of
acidity, <1 Ib/day of iron, 2 Ibs/day of manganese, and 4 lbs/day of aluminum to
Montgomery Creek. Data for this point was also collected as part of the Sky Haven Coal
Company “Otto #1” surface mining operation (4574SM33, MP17).

Unnamed tributary to Montgomery Creek above MT3A

MON 46* — This is an instream sample of the left branch of the unnamed tributary
(Killer Trib) to Montgomery Creek that is associated with the Sky Haven Coal Company
“Kramer #1” surface mining operation (17713099, MP 11).

MON 47* — This is a sample of a seep to the left branch of the unnamed tributary (Killer
Trib) to Montgomery Creek that is associated with the Sky Haven Coal Company
“Kramer #1” surface mining operation (Permit #17713099, MP 18).

MON 53* — This is an instream sample of the right branch of the unnamed tributary
(Killer Trib) of Montgomery Creek above a couple of small seeps (MON 54 & 55). This
sample is associated with the Kenneth K. Rishel & Son, Inc. “Moore” surface mining
operation (17030113, MP 4).

MON 54* — This is a sample of seepage from an impoundment that flows to the right
branch of the unnamed tributary (Killer Trib) to Montgomery Creek and is associated
with the Kenneth K. Rishel & Son, Inc. “Moore” surface mining operation (17030113,
MP 8).

MON 55* — This is a sample of a seep that flows to the right branch of the unnamed
tributary (Killer Trib) to Montgomery Creek and is associated with the Kenneth K. Rishel
& Son, Inc. “Moore” surface mining operation (17030113, MP 9).

MON 56* — This is a sample of the right branch of the unnamed tributary (Killer Trib) to
Montgomery Creek above a wetland area. It is associated with the Kenneth K. Rishel &
Son, Inc “Moore” surface mining operation (17030113, MP 22).

MON 57* — This is an instream sample of the right branch of the unnamed tributary
(Killer Trib) to Montgomery Creek below a wetland area. It is associated with the
Kenneth K. Rishel & Son, Inc. “Moore” surface mining operation (17030113, MP 10).

MON 58* — This is a sample of a seep that flows to the right branch of the unnamed
tributary (Killer Trib) to Montgomery Creek and is associated with the Kenneth K. Rishel
& Son, Inc. “Moore” surface mining operation (17030113, MP 11).
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MON 59* - This is a sample of a seep that flows to the right branch of the unnamed
tributary (Killer Trib) to Montgomery Creek and is associated with the Kenneth K. Rishel
& Son, Inc. “Moore” surface mining operation (17030113, MP 7).

Unnamed tributary to Montgomery Creek above MT3B

MON 36* — This is an instream sample of the left branch of the unnamed tributary
(Killer Trib) to Montgomery Creek and is associated with the Sky Haven “Otto #1”
surface mining operation (4574SM33, MP 1).

MON 37* — This is a sample of a spring that flows to the left branch of the unnamed
tributary (Killer Trib) to Montgomery Creek and is associated with the Sky Haven Coal
“Otto #1” surface mining operation (4574SM33, MP 2).

MON 60* — This is a sample of a seep that flows to the left branch of the unnamed
tributary (Killer Trib) to Montgomery Creek and is associated with the Kenneth K. Rishel
& Son, Inc. “Moore” surface mining operation (17030113, MP 19).

MON 61* — This is a sample of a seep that flows to the left branch of the unnamed
tributary (Killer Trib) to Montgomery Creek and is associated with the Kenneth K. Rishel
& Son, Inc. “Moore” surface mining operation (17030113, MP 20).

MON 62* — This is a sample of a seep that is affected by a spring that flows into the left
branch of the unnamed tributary (Killer Trib) to Montgomery Creek. It is associated with
the Kenneth K. Rishel & Son, Inc. “Moore” surface mining operation (17030113, MP
14).

MON 63* — This is a sample of a seep that flows into the left branch of the unnamed
tributary (Killer Trib) to Montgomery Creek. It is associated with the Kenneth K. Rishel
& Son, Inc. “*Moore” surface mining operation (17030113, MP 15).

MON 64* — This is a sample of a spring that is affected by a seep and flows to the left
branch of the unnamed tributary (Killer Trib) to Montgomery Creek. It is associated with
the Kenneth K. Rishel & Son, Inc. “Moore” surface mining operation (17030113, MP
13).

MON 65* — This is an instream sample of the left branch of the unnamed tributary
(Killer Trib) to Montgomery Creek that is associated with the Kenneth K. Rishel & Son,
Inc. “Moore” surface mining operation (17030113, MP 12).

MON 66* — This is an instream sample of the left branch of the unnamed tributary
(Killer Trib) to Montgomery Creek above the crossing of T-506. It is sampled in
association with the Kenneth K. Rishel & Son, Inc. “Moore” surface mining operation
(17030113, MP 16).
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Mine Discharge 7 (D7)

MON 40 - This is a sample of the lowest in elevation of three deep mine discharges that
emanate from a hillside and enter the unnamed tributary (Killer Trib) to Montgomery
Creek just upstream from the confluence with Montgomery Creek on the east side of
104™ Cavalry Road (T-507). It flows year round. Average flow is 196 gpm, and the
average pH is 3.7. This discharge is net acid. On average, it contributes 437 Ibs/day of
acid, 3 Ibs/day of iron, 90 Ibs/day of manganese, and 61 Ibs/day of aluminum to the
unnamed tributary to Montgomery Creek (Killer Trib). Data was also collected for this
point in association with the Sky Haven Coal “Otto #1” surface mining operation
(4574SM33, MP 11).

Mine Discharge 8 (D8)

MON 41 - This is a sample of the middle of three deep mine discharges that emanate
from a hillside and enter the unnamed tributary (Killer Trib) to Montgomery Creek just
upstream from the mouth on the east side of 104™ Cavalry Road (T-507). It flows year
round. Average flow is 78 gpm, and the average pH is 3.7. This discharge is net acid. On
average, it contributes 167 lIbs/day of acid, <1 Ib/day of iron, 35 Ibs/day of manganese,
and 20 Ibs/day of aluminum to the unnamed tributary (Killer Trib) to Montgomery Creek.
Data was also collected for this point in association with the Sky Haven Coal “Otto #1”
surface mining operation (4574SM33, MP 12).

Unnamed tributary to Montgomery Creek between the confluence of MT3A &
MT3B with MT3

MON 40 - See Mine Discharge 7 above
MON 41 - See Mine Discharge 8 above

MON 42 — This is a sample of the top discharge of three deep mine discharges that
emanate from a hillside and enter the killer trib just upstream from the mouth on the east
side of 104" Cavalry Road. This discharge is usually dry, but seems to flow very heavily
during periods of heavy rain, possibly only after the mine complex fills up beyond where
MON 40 and MON 41 discharge. The following loading values are based on only 4
months of data, as this is the number of times this discharge was flowing over the study
period. Average flow is 380 gpm, and the average pH was 3.4. This discharge is net acid.
On average, it contributes 470 Ibs/day of acid, 13 lIbs/day of iron, 83 Ibs/day of
manganese, and 58 Ibs/day of aluminum. Additional data for this point was collected in
association with the Sky Haven Coal “Otto #1” surface mining operation (4574SM33,
MP 13).

MON 44 - This is an instream sample of the mouth of the left branch of the unnamed
tributary (Killer Trib) to Montgomery Creek. This point corresponds to the TMDL point
MT3B. Average flow is 121 gpm, and the average pH was 3.6. This branch of the Killer
Trib is net acid. On average, it contributes 237 Ibs/day of acid, 15 Ibs/day of iron, 48
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Ibs/day of manganese, and 25 Ibs/day of aluminum to the Killer Trib. Additional data for
this point was collected in association with the Sky Haven Coal “Otto #1” surface mining
operation (4574SM33, MP 19).

MON 45 — This is an instream sample of the mouth of the right branch of the unnamed
tributary (Killer Trib) to Montgomery Creek. This point corresponds to the TMDL point
MT3A. Average flow is 158 gpm, and the average pH was 3.7. This branch of the Killer
Trib is net acid. On average, it contributes 122 Ibs/day of acid, 16 Ibs/day of iron, 27
Ibs/day of manganese, and 10 Ibs/day of aluminum to the Killer Trib. Additional data for
this point was also collected in association of the Sky Haven Coal “Otto #1” surface
mining operation (4574SM33, MP 20).

MON 48* — This is an instream sample of the unnamed tributary (Killer Trib) to
Montgomery Creek above the influence of the MON 52 discharge. This monitoring point
is associated with the Sky Haven Coal Company “Kramer #1” surface mining operation
(17713099, MP 19).

MON 48A — This is a sample of a discharge that emanates as a seep along the left bank
of the unnamed tributary (Killer Trib) to Montgomery Creek. This discharge is upstream
of MON 38 (TMDL point MT3) but downstream of MON 44 and MON 45 (TMDL
points MT3A and MT3B). It is also known as the “two pipe seep” because the flow was
collected using two separate pipes. Average flow is 34 gpm, and the average pH was 3.3.
This discharge is net acid. On average, this discharge added 61 Ibs/day of acid, 2 lbs/day
of iron, 13 Ibs/day of manganese, and 4 Ibs/day of aluminum to the unnamed tributary
(Killer Trib) to Montgomery Creek.

MON 49* — According to the permit, this is a sample of the mouth of an unnamed
tributary to Montgomery Creek, however, it appears more likely that it is an old deep
mine discharge, rather than a tributary. It is associated with the Sky Haven Coal
Company “Kramer #1” surface mining permit (17713099, MP 20). This point samples
the mouth of the MON 52A discharge.

MON 50* — This is a deep mine discharge that is associated with the Sky Haven Coal
Company “Kramer #1” surface mining operation (17713099, MP 22).

MON 51* — This is a seep that is associated with the Sky Haven Coal Company “Kramer
#1” surface mining operation (17713099, MP 32). It coincides with MON 52B sampling
point.

MON 52* — This is a seep that is associated with the Sky Haven Coal Company “Kramer
#1” surface mining operation (17713099, MP 33).

MON 52A — This is a sample of a large iron laden discharge to the unnamed tributary
(Killer Trib) to Montgomery Creek that enters just below TMDL points MT3A and
MT3B. The discharge is formed by waters emanating from the toe of slope of a pre-Act
mining operation that was later remined and reclaimed. Some of the water may also be
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coming from an unmapped deep mine entry. This site is also known as the “big weir
discharge” because of the large size of the flow-measuring device that is in place.
Average flow was 210 gpm, and the average pH was 3.7. This discharge is net acid. On
average, this discharge contributed 179 Ibs/day of acid, 10 Ibs/day of iron, 52 Ibs/day of
manganese, and 13 Ibs/day of aluminum to the unnamed tributary (Killer Trib) to
Montgomery Creek.

MON 52B - This is a toe of slope seep that enters the channel formed by MON 52A just
before its confluence with the unnamed tributary (Killer Trib) to Montgomery Creek.
Average flow was 7 gpm, and the average pH was 3.4. This discharge is net acid. On
average, it contributes 8 Ibs/day of acid, 1 Ib/day of iron, 2 Ibs/day of manganese, and <1
Ibs/day of aluminum to the unnamed tributary (Killer Trib) to Montgomery Creek.

MON 67 — This is an instream sample of the unnamed tributary (Killer Trib) to
Montgomery Creek below MON 44 and MON 45 (TMDL points MT3A and MT3B) but
above where MON 52A and MON 52B enter. Average flow was 255 gpm, and the
average pH was 3.6. At this point, the tributary is net acid. On average, the loading values
were as follows: 284 Ibs/day of acid, 21 Ibs/day of iron, 58 Ibs/day of manganese, and 28
Ibs/day of aluminum. Data for this point was also collected in association with the
Kenneth K. Rishel & Son, Inc. “Moore” surface mining operation (17030113, MP 5).

MON 67A - This is an instream sample of the unnamed tributary (Killer Trib) to
Montgomery Creek below where MON 52A and MON 52B enters but above MON 48A.
Average flow was 352 gpm, and the average pH was 3.6. The stream remains net acid at
this point. On average, the loading values were as follows: 345 Ibs/day of acid, 19 Ibs/day
of iron, 84 Ibs/day of manganese, and 32 Ibs/day of aluminum.

Montgomery Creek between MC4 and MC3

MON 38 — This is an intstream sample that was taken at the mouth of the unnamed
tributary (Killer Trib) just upstream of the confluence with Montgomery Creek. This
point corresponds to TMDL point MT3. Average flow is 803 gpm, and the average pH
was 3.6. The stream is net acid at this point. The Killer Trib contributes an average of 950
Ibs/day of acid, 23 Ibs/day of iron, 224 Ibs/day of manganese, and 93 Ibs/day of
aluminum to the main stem of Montgomery Creek. Additional data was collected in
association with the Sky Haven Coal “Otto #1” surface mining operation (4574SM33,
MP 6).

Unnamed tributary to Montgomery Creek above MT2A

No samples were taken above this point.
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Unnamed tributary to Montgomery Creek between MT2A and MT2

MON 15* — This is an old surface mine discharge that flows to the unnamed tributary
(Road Trib) to Montgomery Creek and is associated with the S.R.P. Coal Company (Sky
Haven) “Reed #1” surface mining operation (17803108, MP 24).

MON 16* — This is a sample of the unnamed tributary (Road Trib) to Montgomery Creek
described as “below mine” in the water quality data for the S.R.P. Coal Company (Sky
Haven) “Reed #1” surface mining operation (17803108, MP 24B).

MON 17* — This is an instream sample of the unnamed tributary to Montgomery Creek
(Road Trib) below a series of discharges (MON 14,15,16,18) and is associated with the
S.R.P. Coal Company (Sky Haven) “McPherson #2” surface mining operation
(17850145, MP 1).

MON 18* — This is a deep mine discharge that flows to an unnamed tributary (Road
Trib) to Montgomery Creek and is associated with the S.R.P. Coal Company (Sky
Haven) “McPherson #2” surface mining operation (17850145, MP 34).

MON 19* — This is an instream sample of the unnamed tributary (Road Trib) to
Montgomery Creek that was taken above the MON 18 deep mine discharge and other
smaller discharges on the opposite side of the stream. It is associated with the S.R.P. Coal
Company (Sky Haven) “Reed #1” surface mining operation (17803108, MP 1).

MON 21* — This is an instream sample of the headwaters of the unnamed tributary
(Road Trib) to Montgomery Creek and is associated with the S.R.P. Coal Company (Sky
Haven) “McPherson #2” surface mining operation (17850145, MP 35).

Montgomery Creek between MC3 and MC2

MON 13* — This is an instream sample of the mouth of the unnamed tributary to
Montgomery Creek known as the Road Trib and is associated with the S.R.P. Coal
Company (Sky Haven) “McPherson #2” surface mining operation (17850145, MP 9).

MON 23 - This is a deep mine discharge that forms an iron mat and flows directly to
Montgomery Creek, adjacent to and on the upstream side of the Road Trib (TMDL point
MT2). This discharge is net acid although some alkalinity does exist. Average flow is 32
gpm, and average pH is 6.0. This discharge contributes 16 Ibs/day of acid, 16 Ibs/day of
iron, and 2 Ibs/day of manganese directly to the main stem of Montgomery Creek.
Aluminum is not an issue at this discharge as levels were usually below the detection
level of <0.05 mg/l. Additional water quality data was collected at this point in
association with the S.R.P. Coal Company (Sky Haven) “McPherson #2” surface mining
operation (17850145, MP 6).

MON 24 — This is an instream sampling point that was taken in the main stem of
Montgomery Creek just upstream of the confluence with the Road Trib (TMDL point
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MT2) and a known deep mine discharge (MON 23). Average flow at this site was 10,579
gpm. The stream is net acid at this point with the following loading values: 2308 lbs/day
of acid, 32 Ibs/day of iron, 329 Ibs/day of manganese, and 181 Ibs/day of aluminum. The
average pH at this point was 4.5. Additional water quality data was collected at this point
in association with the S.R.P. Coal Company (Sky Haven) “McPherson #2” surface
mining operation (17850145, MP 7).

MON 76* — This is a seep that flows to Montgomery Creek after crossing under 104™
Cavalry Road. It was sampled in association with the Shale Hill Coal Company
“Montgomery” surface mining operation (17850106, MP 19).

MON 77 — This is a sample of a very small spring that flows to Montgomery Creek after
crossing under 104" Cavalry Road (T-507). This spring is net alkaline and contributes a
small amount of buffering capacity to Montgomery Creek. Average flow is 27 gpm, and
the average pH is 6.8. This tributary contributes less than 1 Ib/day of iron, manganese,
and aluminum to the main stem of Montgomery Creek.

MON 77A — This is a sample of a very small spring that flows to Montgomery Creek,
downstream and on the same side as MON 77. This spring is net alkaline and contributes
a small amount of buffering capacity to Montgomery Creek. Average flow is only 5 gpm,
and the average pH was 6.2. This tributary contributes less than one Ib/day of iron,
manganese, and aluminum to the main stem of Montgomery Creek.

Unnamed tributary to Montgomery Creek above MT1

MON 68 — This is an instream sample taken in the headwaters of the unnamed tributary
(Last Trib) to Montgomery Creek. It is formed by a series of discharges from several
areas of reclaimed mine lands that have been directed into a large pond. The outlet of the
pond forms the beginning of the stream channel. Average flow was 143 gpm, and the
average pH was 6.1. On average, the loading values were as follows: 19 Ibs/day of acid, 2
Ibs/day of iron, 7 lbs/day of manganese, and 3 Ibs/day of aluminum. Data was also
collected for this site in association with the Shale Hill Coal Company “Montgomery”
surface mining operation (17850106, MP 6).

MON 69* — This is a sample of a spring that flows to the unnamed tributary (Last Trib)
to Montgomery Creek and is associated with the Shale Hill Coal Company
“Montgomery” surface mining operation (17850106, MP 7). It was not sampled
individually as part of this assessment effort; however, it is part of the water that was
sampled as MON 68.

MON 70* — This is a sample of a spring that flows to the unnamed tributary (Last Trib)
to Montgomery Creek and is associated with the Shale Hill Coal Company
“Montgomery” surface mining operation (17850106, MP 8).

MON 71 - This is a sample of a spring that emanates from an old cistern near Danvir
Road and flows to the unnamed tributary (Last Trib) to Montgomery Creek. Average
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flow was 50 gpm, and the average pH was 5.4. On average, the loading values were as
follows: 8 Ibs/day of acidity, and <1 Ib/day of iron, manganese, and aluminum. Data was
also collected for this point in association with the Shale Hill Coal Company
“Montgomery” surface mining operation.

MON 78* — This is a discharge from a strip pit that was monitored in association with
the Shale Hill Coal Company “Montgomery” surface mining operation (17850106, MP
29).

MON 81 — This is a discharge to the unnamed tributary (Last Trib) to Montgomery
Creek that was sampled just off of Danver Country Lane. Average flow was 30 gpm, and
the average pH was 6.9. This discharge is net alkaline. On average, the loading values
were as follows: <1 Ib/day of acid, iron, manganese, and aluminum.

MON 82 — This point is located in the partially impounded headwaters to an unnamed
tributary to Montgomery Creek. This point is associated with the Swisher Contracting
“Gill” surface mining operation (17030110, MP 9).

Montgomery Creek between MC2 and MC1

MON 1 - This is an instream sampling point that was taken near the mouth of
Montgomery Creek at Hyde. This sampling point corresponds to point MC1 of the
Montgomery Creek TMDL study. Average flow at this site was 11,888 gpm. At its
mouth, the stream is net acid, contributing about 2205 Ibs/day of acid, 49 Ibs/day of iron,
356 Ibs/day of manganese, and 185 Ibs/day of aluminum to the West Branch
Susquehanna River at its confluence. The average pH at this point was 4.9.

MON 2* — This is a seep that flows directly to Montgomery Creek and is associated with
the S.R.P. Coal Company (Sky Haven) “McPherson #2” surface mining operation
(17850145, MP 32).

MON 3* — This is a seep that joins with MON 2 and flows directly to Montgomery
Creek. It is associated with the S.R.P. Coal Company (Sky Haven) “McPherson #2”
surface mining operation (17850145, MP 33).

MON 5* — This is a small, unnamed tributary to Montgomery Creek that was sampled in
association with the S.R.P. Coal Company (Sky Haven) “McPherson #2” surface mining
operation (17850145, MP 15).

MON 6* — This is a small, unnamed stream to Montgomery Creek that was sampled in
association with the S.R.P. Coal Company (Sky Haven) “McPherson #2” surface mining
operation (17850145, MP 5).

MON 7* — This is a sample that was taken in a wetland that outlets to Montgomery
Creek and is associated with the S.R.P. Coal Company (Sky Haven) “McPherson #2”
surface mining operation (17850145, MP 30).
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MON 8* — This is a spring that flows to Montgomery Creek and is associated with the
S.R.P. Coal Company (Sky Haven) “McPherson #2” surface mining operation
(17850145, MP 12).

MON 9* — This is an intermittent stream that flows to Montgomery Creek and is
associated with the S.R.P. Coal Company (Sky Haven) “McPherson #2” surface mining
operation (17850145, MP 14).

MON 10* — This is a spring that flows to Montgomery Creek and is associated with the
S.R.P. Coal Company (Sky Haven) “McPherson #2” surface mining operation
(17850145, MP 24).

MON 11* — This is a seep that flows directly to Montgomery Creek and is associated
with the S.R.P. Coal Company (Sky Haven) “McPherson #2” surface mining operation
(17850145, MP 36).

MON 73* — This is a sample of the left branch of the unnamed tributary (Dog Trib) to
Montgomery Creek and is associated with the Shale Hill Coal Company “Montgomery”
surface mining operation (17850106, MP 13).

MON 73A - This is a sample of the combined flow of the two branches of a very small
unnamed tributary (Dog Trib) to Montgomery Creek. One branch is fed by surface
runoff while the other is fed by a discharge from past surface mining operations (MON
73). This tributary is net acid at this point. Average flow is 40 gpm, and the average pH
was 4.7. This tributary contributes 7 Ibs/day of acidity and <1 Ib/day each of iron,
manganese, and aluminum to Montgomery Creek.

MON 73B - This is a sample of the unnamed tributary (Dog Trib) at the mouth before it
enters Montgomery Creek but after it passes through a pond and receives an additional
discharge. This tributary is net acid at this point. Average flow is 23 gpm, and the
average pH was 4.8. At this point, right before entry to Montgomery Creek, this tributary
contributes 4.8 Ibs/day acidity and <1 Ib/day each of iron, manganese and aluminum to
the main stem.

MON 74* — This is a sample of a discharge flowing from a white PVC pipe into
Montgomery Creek. It was sampled in association with the Shale Hill Coal Company
“Montgomery” surface mining operation (17850106, MP 15).

MON 75 — This is a sample that was taken near the mouth of the unnamed tributary (Dog
Trib) to Montgomery Creek. It comes from a pipe that crosses under the driveway to a
garage and then enters directly into Montgomery Creek. The origin of the water is
unknown. This discharge is net alkaline. Average flow is 20 gpm, with an average pH of
5.8. This discharge contributes 1 Ib/day of acidity and <1 Ib/day each of iron, manganese,
and aluminum to Montgomery Creek. Data for this point was also collected in association
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with the Shale Hill Coal Company “Montgomery” surface mining operation (17850106,
MP 16).

MON 12 — This is an instream sampling point that was taken in the main stem of
Montgomery Creek downstream of the confluence with the Road Trib (TMDL point
MT2) and a known deep mine discharge (MON 23). Average flow at this site was 11,367
gpm. The stream is net acid at this point with the following loading values: 2260 lbs/day
of acid, 58 Ibs/day of iron, 369 Ibs/day of manganese, and 195 Ibs/day of aluminum. The
average pH at this point in the stream was 4.7. Additional water quality data was
collected at this point in association with the S.R.P. Coal Company (Sky Haven)
“McPherson #2 surface mining operation (17850145, MP 8).

MON 22 — This is an instream sampling point that was taken in the main stem of
Montgomery Creek just upstream of the confluence with the Last Trib. This point
corresponds to point MC2 of the TMDL study. Average flow at this site was 11,051 gpm.
The stream is net acid at this point with the following loading values: 2268 Ibs/day of
acid, 64 Ibs/day of iron, 351 Ibs/day of manganese, and 201 Ibs/day of aluminum. The
average pH at this point was 4.7. Additional water quality data was collected at this point
in association with the S.R.P. Coal Company (Sky Haven) “McPherson #2” surface
mining operation (17850145, MP 2).

MON 72 — This is an instream sample that was taken in the main stem of Montgomery
Creek just downstream from the confluence with the unnamed tributary (Last Trib)
(TMDL point MT1). Average stream flow at this point was 12,098 gpm. The stream is
net acid at this point with the following loading values: 2296 Ibs/day of acid, 61 Ibs/day
of iron, 390 Ibs/day of manganese, and 202 Ibs/day of aluminum. The average pH at this
point was 4.7. Data was also collected for this point in association with the Shale Hill
Coal Company “Montgomery” surface mining operation (17850106, MP 12).

MON 79 — This is an instream sample that was taken near the mouth of the unnamed
tributary (Last Trib) to Montgomery Creek. It corresponds to the TMDL point MT1. This
tributary is net alkaline. Average flow was 383 gpm, and the average pH was 6.9. On
average, loading values were as follows: <1 Ib/day of iron, 6 Ibs/day of manganese, and 1
Ib/day of aluminum. Data was also collected for this point in association with the Shale
Hill Coal Company “Montgomery” surface mining operation (17850106, MP 30).

2.2 Applicable Water Quality Standards

Montgomery Creek and its tributaries below the Clearfield Reservoir are listed as having
a protected use of Cold Water Fishery in Title 25, Chapter 93 of the Pennsylvania Code.
The stream is included in Drainage List L for the West Branch Susquehanna River Basin.
In addition to the TMDLs for iron, manganese, aluminum, and acidity that were
established by the DEP for the watershed, specific and state-wide water quality criteria
for the stream are provided in Title 25, Chapter 93 of the Pennsylvania Code.
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Tables 3 and 4 of 25 PA Code 893.7 provide specific water quality criteria for critical
uses including CWF, as Montgomery Creek is classified. Specific criteria for CWF
include dissolved oxygen and temperature. Water quality criteria for CWF uses are
provided in Table 2.1.

TABLE 2.1 WATER QUALITY CRITERIA FOR CWF

PARAMETER CRITERIA

Alkalinity Minimum 20 mg/l as CaCOj3 except where natural
conditions are less

Dissolved Oxygen 6.0 mg/l minimum daily average for flowing

waters;

5.0 mg/l minimum

Osmotic Pressure 50 milliosmoles per kilogram

Temperature Ranges from 38 to 66 degrees, maximum,

depending on the month

500 mg/l monthly average value;
Total Dissolved Solids 750 mg/l maximum

Total Residual Chlorine 0.011 mg/l for 4-day average;
0.019 mg/I for hourly average

Values have also been established for iron and pH but they duplicate the values for these
parameters established by the TMDLs for the stream and were included with the TMDLSs.

The TMDLs for the Montgomery Creek Watershed were developed to meet water quality
endpoints or goals as provided in Table 2.2.

TABLE 2.2 WATER QUALITY ENDPOINTS FOR THE
MONTGOMERY CREEK WATERSHED

PARAMETER ENDPOINT
Aluminum, Total Recoverable 0.75
Manganese, Total Recoverable 1.00
Iron, 30-day Average Recoverable 1.50
Iron, Dissolved 0.30
pH 6.0-9.0

These endpoints were selected, as they should allow the waters to achieve their
designated uses. The required reductions were designed to be protective of the water
quality criterion for each specific parameter 99 percent of the time. Additional
information about specific TMDL limits and reductions for points in the Montgomery
Creek Watershed is provided in Section 3 of this narrative.
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3.0 POLLUTANT REDUCTIONS REQUIRED TO MEET TMDLS

Total Maximum Daily Loads (TMDLs) for Montgomery Creek were included in the
Montgomery Creek Watershed TMDL prepared for the PA DEP in 2003. This section is
based on the limits established by and published in the Montgomery Creek Watershed
TMDL.

The TMDLs for Montgomery Creek were developed for depressed pH and high levels of
metals due to acid mine drainage from abandoned coal mines. The TMDL addresses pH
and the three primary metals associated with AMD (iron, manganese, and aluminum). No
other categories of impairment were listed for the Montgomery Creek Watershed. The
required pollutant reductions specified in the TMDL and the impacts to downstream
waters from the required reductions are discussed in the following paragraphs.

3.1 Required Reductions

The TMDLs for Montgomery Creek were developed for specific reaches of the stream
and are provided in reference to several points in the watershed, including the following:
Montgomery Creek above MC6; Unnamed Tributary to Montgomery Creek above MT5;
Montgomery Creek between MC6 and MC5; Unnamed Tributary to Montgomery Creek
above MT4; Montgomery Creek between MC5 and MC4; Unnamed Tributary to
Montgomery Creek above MT3A; Unnamed Tributary to Montgomery Creek above
MT3; Mine Discharge 7 (D7); Mine Discharge 8 (D8); Unnamed Tributary to
Montgomery Creek between the Confluence of MT3A and MT3B with MTS3;
Montgomery Creek between MC4 and MC3; Unnamed Tributary to Montgomery Creek
above MT2A; SRP2 Wasteload Allocation; Unnamed Tributary to Montgomery Creek
between MT2A and MT2; Montgomery Creek between MC3 and MC2; Unnamed
Tributary to Montgomery Creek above MT1; SRP1 Wasteload Allocation, and
Montgomery Creek between MC2 and MCL1. Figures showing the locations of each of the
sample points are provided as in Appendix A.

The TMDLs were developed to meet water quality criterion values of 0.75 mg/I of total
recoverable aluminum, 1.50 mg/l of 30-day average recoverable iron, 1.00 mg/l of total
recoverable manganese, 0.3 mg/l of dissolved iron, and a pH between 6.0 and 9.0 The
pollutant reductions needed to meet the water quality criteria are described in detail
below for each stream segment. The required reductions were designed to be protective
of the water quality criterion for each specific parameter 99 percent of the time.

Montgomery Creek above MC6

Point MC6 represents Montgomery Creek from the Clearfield Reservoir to the
headwaters. No TMDLs have been developed for this segment because it is attaining its
designated use. According to the 1996 303(d) list, two segments of the stream above this
point were listed due to impairments from AMD, an unnamed tributary to North Branch
Montgomery Creek and an unnamed tributary to Tinker Run. These streams have since
been found to be meeting their designated uses and for that reason have been delisted.
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Unnamed Tributary to Montgomery Creek above MT5

TMDLs have been developed for iron, manganese, aluminum, and acidity for this
segment of an unnamed tributary to Montgomery Creek that enters Montgomery Creek
just south of the Clearfield Reservoir impoundment. Sample point MT5 is located at the
mouth of the unnamed tributary, which carries the flow from the MON 30 (Charlie’s
Weir) discharge. While the pH in this segment ranges between 3.05 to 5.55, the segment
is net acidic due to mining impacts so acidity values were included in the TMDL for the
segment.

TABLE 3.0 REQUIRED POLLUTANT REDUCTIONS FOR THE UNNAMED
TRIBUTARY TO MONTGOMERY CREEK ABOVE SAMPLE POINT MT5

MEASURED SAMPLE ALLOWABLE VALUES | REDUCTION
SAMPLE VALUES IDENTIFIED
POINT MT5 conc. Load LTA Conc. Load Percent
(mg/l) (Ib/day) (mg/l) (Ib/day)

Iron 0.36 1.9 0.28 1.4 21
Manganese 3.29 17.0 0.26 1.3 92
Aluminum 3.30 17.1 0.23 1.2 93

Acidity 37.74 195.1 0.76 3.9 98
Alkalinity 2.79 14.4

All values shown in this table are long-term daily values.

Iron concentrations in this segment must be reduced from a long-term average daily value
of 0.36 mg/l to 0.28 mg/l, while the iron loading must be reduced from 1.9 Ib/day to 1.4
Ib/day. Manganese concentrations must be reduced from a long-term average daily value
of 3.29 mg/l to 0.26 mg/l, while the manganese loading must be reduced from 17.0 Ib/day
to 1.3 Ib/day. Aluminum concentrations in this segment must be reduced from a long-
term average daily value of 3.30 mg/l to 0.23mg/l, while aluminum loading must be
reduced from 17.1 Ib/day to 1.2 Ib/day. Acidity must be reduced from 37.74 mg/l to 0.76
mg/l for the long-term average daily concentration. The corresponding reduction in
acidity is a reduction from 195.1 Ib/day of acidity to 3.9 Ib/day. The reductions identified
are 21% for iron, 92% for manganese, 93% for aluminum, and 98% for acidity.

Montgomery Creek between MC6 and MC5

This segment of the main stem of Montgomery Creek begins at the Clearfield Reservoir
and flows southeast toward Hyde. Sample point MC5 is located just downstream of the
gated area for the Clearfield Municipal Authority property and upstream of the
confluence with the MT4 unnamed tributary. Montgomery Creek between MC6 and
MCS5 receives drainage from the MT5 unnamed tributary (Plant Trib) which conveys the
MON 30 (Charlie’s Weir) discharge and a series of discharges from partially reclaimed
surface mine areas. It also receives flow from another unnamed tributary that enters just
upstream and on the opposite bank that is of good water quality.
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The load reductions for this segment consist of a reduction in acidity. While the pH in
this segment ranges between 4.85 and 6.20, acidity will be addressed as part of this
TMDL because the water quality is net acidic due to mining impacts in this segment. The
Montgomery Creek Watershed TMDL developed load allocations for sample point MC5.
These allocations are provided in Table 3.1.

TABLE 3.1 LOAD ALLOCATIONS FOR MONTGOMERY CREEK BETWEEN

SAMPLE POINTS MC6 AND MC5

MEASURED SAMPLE ALLOWABLE SAMPLE
SAMPLE VALUES VALUES
POINT conc. Load LTA Conc. Load
MC5 (mg/l) (Ib/day) (mg/l) (Ib/day)
Iron 0.30 42.0 0.30 42.0
Manganese 0.54 75.6 0.17 23.8
Aluminum 0.68 95.2 0.29 40.6
Acidity 12.97 1,815.1 1.30 181.9
Alkalinity 7.77 1,087.4

All values shown in this table are long-term average daily values.

Based on the data included in Table 3.1, reductions in manganese from concentrations of
0.54 mg/l to 0.17 mg/l and reductions in manganese loading from 75.6 Ib/day to 23.8
Ib/day are required at MC5. Also required are reductions in aluminum from 0.68 mg/l to
0.29 mg/l and reductions in aluminum loading from 95.2 Ib/day to 40.6 Ib/day. Acidity
reductions from concentrations of 12.97 mg/l to 1.30 mg/l and from acidity loading of
1,815.1 Ib/day to 181.9 Ib/day are required at MC5.

Sample points MC6 and MT5 are located upstream of MC5, and loading reductions for
MT5 were prescribed. The TMDL plan accounted for loading reductions at point MT5.
For each pollutant, the total load that was removed upstream at MT5 was subtracted from
the existing load at point MC5, and the calculated value was compared to the allowable
load at point MC5. Reductions at point MC5 are necessary for any pollutant parameter
that exceeds the allowable load at MC5. The required reductions at point MC5 are shown
in Table 3.2.

TABLE 3.2 POLLUTANT REDUCTIONS NECESSARY AT POINT MC5

Iron Manganese | Aluminum Acidity
(Ib/day) (Ib/day) (Ib/day) (Ib/day)
Existing Loads at MC5 42.0 75.6 95.2 1,815.1
Total Load Reduction (MT5) 0.5 15.7 15.9 191.2
Remaining Load 41.5 59.9 79.3 1,623.9
Allowable Loads at MC5 42.0 23.8 40.6 181.9
Percent Reduction 0 61 49 89
Load Reduction 0 36.1 38.7 1,442.0
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Provided that the specified reductions at MT5 are met, manganese, aluminum, and acidity
are the three parameters where reductions are needed at point MC5. The loading for iron
will be below the allowable load at MC5. Manganese loadings at MC5 will be reduced
from 75.6 Ib/day to 59.9 Ib/day due to upstream reductions, so reductions in loading from
59.9 Ib/day to 23.8 Ib/day (61%) are required in this segment. Aluminum loadings at
MC5 will be reduced from 95.2 Ib/day to 79.3 Ib/day by upstream reductions, so
reductions in loading from 79.3 Ib/day to 40.6 Ib/day (49%) will be required at MCS5.
Acidity loadings at MC5 will be reduced from 1,815.1 Ib/day to 1,623.9 Ib/day due to
upstream reductions, so reductions in loading from 1,623.9 Ib/day to 181.9 Ib/day (89%)
will be required at MC5.

Unnamed Tributary to Montgomery Creek above MT4

Point MT4 is located at the mouth of an unnamed tributary to Montgomery Creek that
originates in an area that was previously surface mined. Pre-Act clay mines exist in this
area, as well, and the tributary receives drainage from at least one deep mine (D10). Point
MT4 represents all of the upstream watershed areas of the unnamed tributary to
Montgomery Creek above its confluence with Montgomery Creek.

TMDLs have been developed for manganese, aluminum, and acidity for this segment of
the unnamed tributary. The pH in this segment ranges between 3.14 and 4.20, and acidity
values were included in the TMDL for the segment.  The load allocations made at point
MT4 are provided in Table 3.3.

TABLE 3.3 REQUIRED POLLUTANT REDUCTIONS FOR THE UNNAMED
TRIBUTARY TO MONTGOMERY CREEK ABOVE SAMPLE POINT MT4

SAMPLE MEASURED SAMPLE ALLOWABLE VALUES | REDUCTION
POINT MT4 VALUES IDENTIFIED
Conc. Load LTA Conc. Load Percent
(mg/l) (Ib/day) (mg/l) (Ib/day)

Iron 0.55 0.3 0.55 0.3 0
Manganese 15.24 8.9 0.46 0.3 97
Aluminum 15.68 9.2 0.16 0.1 99

Acidity 180.30 105.3 0 0 100
Alkalinity 0 0

All values shown in this table are long-term average daily values.

Manganese concentrations in this segment must be reduced from a long-term average
daily value of 15.24 mg/l to 0.46 mg/l, while manganese loading must be reduced from
8.9 Ib/day to 0.3 Ib/day. Aluminum concentrations must be reduced from a 15.68 mg/I to
0.16 mg/l, while aluminum loading must be reduced from 9.2 Ib/day to 0.1 Ib/day.
Acidity concentrations must be reduced from 180.30 mg/I to 0 mg/Il, while loadings must
be reduced from 105.3 Ib/day to O Ib/day. The reductions identified are 97% for
manganese, 99% for aluminum, and 100% for acidity.
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Montgomery Creek between MC5 and MC4

This segment of the main stem of Montgomery Creek runs parallel to 104" Cavalry Road
(T-507) from just below the unnamed trib MT5 to just upstream of the unnamed trib MT3
(Killer Trib). Sample point MC4 is located in the main stem of Montgomery Creek just
upstream of the confluence with the Killer Trib. This segment receives discharges from
point MT4.

The load reductions for this segment consist of reductions in manganese, aluminum, and
acidity. While the pH in this segment ranges from 2.69 to 6.79, acidity will be addressed
as part of this TMDL because the water quality is net acidic due to mining impacts in this
segment. The Montgomery Creek Watershed TMDL developed load allocations for
sample point MC4. These allocations are provided in Table 3.4.

TABLE 3.4 LOAD ALLOCATIONS FOR MONTGOMERY CREEK BETWEEN
SAMPLE POINTS MC5 AND MC4

MEASURED SAMPLE ALLOWABLE SAMPLE
SAMPLE VALUES VALUES
POINT conc. Load LTA Conc. Load
MC4 (mg/l) (Ib/day) (mg/l) (Ib/day)
Iron 0.17 24.9 0.17 24.9
Manganese 1.98 289.5 0.20 29.2
Aluminum 0.98 143.3 0.18 26.3
Acidity 21.29 3,112.6 0.64 93.6
Alkalinity 3.24 473.7

All values shown in this table are long-term average daily values.

Based on the data included in Table 3.4, reductions in manganese concentrations from
1.98 mg/l to 0.20 mg/l, and reductions in manganese loadings from 289.5 Ib/day to 29.2
Ib/day are required. Aluminum concentrations must be reduced from 0.98 mg/l to 0.18
mg/l, and aluminum loadings must be reduced from 143.3 Ib/day to 26.3 Ib/day. Acidity
concentrations must be reduced from 21.29 mg/l to 0.64 mg/l, and reductions in acidity
loading from 3,112.6 Ib/day to 93.6 Ib/day are required at MC4.

Sample points MT5, MT4, and MC5 are located upstream of MC4, and loading
reductions for those upstream points were prescribed. The TMDL plan accounted for
loading reductions at the three upstream sample points. For each pollutant, the total load
that was removed upstream at sample points MT5, MT4, and MC5 was subtracted from
the existing load at point MC4, and the calculated value was compared to the allowable
load at point MC4. Reductions at point MC4 are necessary for any pollutant parameter
that exceeds the allowable load at MC4. The required reductions at point MC4 are shown
in Table 3.5.
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TABLE 3.5 POLLUTANT REDUCTIONS NECESSARY AT POINT MC4

Iron Manganese | Aluminum Acidity
(Ib/day) (Ib/day) (Ib/day) (Ib/day)
Existing Loads at MC4 24.9 289.5 143.3 3,112.6
Total Load Reduction (MT4, 0.5 60.4 63.7 1,738.5
MC5, MT5)
Remaining Load 24.4 229.1 79.6 1,374.1
Allowable Loads at MC4 24.9 29.2 26.3 93.6
Percent Reduction 0 88 67 94
Load Reduction 0 199.9 53.3 1,280.5

Provided that the specified reductions at MT4, MC5, and MT5 are met, manganese,
aluminum, and acidity are the three parameters where reductions are needed at point
MC4. The loading for iron will be below the allowable load at MC4. Manganese
loadings at MC4 will be reduced from 289.5 Ib/day to 229.1 Ib/day due to upstream
reductions, so reductions in loading from 229.1 Ib/day to 29.2 Ib/day (88%) must be
achieved in this segment. Aluminum loadings will be reduced from 143.3 Ib/day to 79.6
Ib/day due to upstream reductions, so reductions in loading from 79.6 Ib/day to 26.3
Ib/day (67%) must be achieved in this segment. Acidity loadings will be reduced from
3,112.6 Ib/day to 1,374.1 Ib/day due to upstream reductions, so reductions in loading
from 1,374.1 Ib/day to 93.6 Ib/day (94%) must be achieved at MC4.

Unnamed Tributary to Montgomery Creek above MT3A

Point MT3A is located at the mouth of the right branch of an unnamed tributary (Killer
Trib) to Montgomery Creek that originates in an area that was previously surface mined
by Sky Haven Coal Company (MP# 17713099) and has since been reclaimed. Point
MT3A represents all of the upstream watershed areas of the right branch of the unnamed
tributary to Montgomery Creek above its confluence with the main stem of the unnamed
trib (Killer Trib).

TMDLs have been developed for iron, manganese, aluminum, and acidity for this
segment of the unnamed tributary. The pH in this segment ranges between 2.81 and 4.70,
and acidity values were included in the TMDL for the segment.  The load allocations
made at point MT3A are provided in Table 3.6.

TABLE 3.6 REQUIRED POLLUTANT REDUCTIONS FOR THE UNNAMED
TRIBUTARY TO MONTGOMERY CREEK ABOVE SAMPLE POINT MT3A

SAMPLE MEASURED SAMPLE ALLOWABLE VALUES | REDUCTION
POINT VALUES IDENTIFIED
MT3A Conc. Load LTA Conc. Load Percent

(mg/l) (Ib/day) (mg/l) (Ib/day)
Iron 25.24 46.3 0.25 0.5 99
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Manganese 62.63 114.9 0.44 0.8 99.3
Aluminum 25.21 46.3 0.25 0.5 99

Acidity 368.99 677.0 0 0 100
Alkalinity 0.07 0.1

All values shown in this table are long-term average daily values.

Iron concentrations in this segment must be reduced from the long-term daily value of
25.24 mg/l to 0.25 mg/l, while iron loadings must be reduced from 46.3 Ib/day to 0.5
Ib/day. Manganese concentrations in this segment must be reduced from 62.63 mg/l to
0.44 mg/l, while manganese loadings must be reduced from 114.9 Ib/day to 0.8 Ib/day.
Aluminum concentrations must be reduced from a 25.21 mg/l to 0.25 mg/l, while
aluminum loadings must be reduced from 46.3 Ib/day to 0.5 Ib/day. Acidity
concentrations must be reduced from 368.99 mg/l to 0 mg/l, while loadings must be
reduced from 677.0 Ib/day to O Ib/day. The reductions identified are 99% for iron, 99.3%
for manganese, 99% for aluminum and 100% for acidity.

Unnamed Tributary to Montgomery Creek above MT3B

Point MT3B is located at the mouth of the left branch of an unnamed tributary (Killer
Trib) to Montgomery Creek that originates in an area with a forested corridor surrounded
by reclaimed mine lands upstream of the Otto #1 permit. Benjamin Coal Company
installed a passive treatment system to treat a discharge at the head of the tributary;
however, the system does not have an NPDES permit for its effluent. Point MT3B
represents all of the upstream watershed areas of the left branch of the unnamed tributary
to Montgomery Creek above its confluence with main stem of the unnamed trib (Killer
Trib).

TMDLs have been developed for iron, manganese, aluminum, and acidity for this
segment of the unnamed tributary. The pH in this segment ranges between 2.84 and 6.70,
and acidity values were included in the TMDL for the segment.  The load allocations
made at point MT3B are provided in Table 3.7.

TABLE 3.7 REQUIRED POLLUTANT REDUCTIONS FOR THE UNNAMED
TRIBUTARY TO MONTGOMERY CREEK ABOVE SAMPLE POINT MT3B

SAMPLE MEASURED SAMPLE ALLOWABLE VALUES | REDUCTION
POINT VALUES IDENTIFIED
MT3B Conc. Load LTA Conc. Load Percent

(mg/l) (Ib/day) (mg/l) (Ib/day)

Iron 14.12 45.9 0.28 0.9 98
Manganese 35.31 114.8 0.28 0.9 99.2
Aluminum 9.91 32.2 0.20 0.7 98

Acidity 224.17 729.1 0 0 100

Alkalinity 0.36 1.2

All values shown in this table are long-term average daily values.
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Iron concentrations in this segment must be reduced from the long-term daily value of
14.12 mg/l to 0.28 mg/l, while iron loadings must be reduced from 45.9 Ib/day to 0.9
Ib/day. Manganese concentrations in this segment must be reduced from 35.31 mg/l to
0.28 mg/l, while manganese loadings must be reduced from 114.8 Ib/day to 0.9 Ib/day.
Aluminum concentrations must be reduced from a 9.91 mg/l to 0.20 mg/l, while
aluminum loadings must be reduced from 32.2 Ib/day to 0.7 Ib/day. Acidity
concentrations must be reduced from 224.17 mg/l to 0 mg/l, while loadings must be
reduced from 729.1 Ib/day to O Ib/day. The reductions identified are 98% for iron, 99.2%
for manganese, 98% for aluminum, and 100% for acidity.

Mine Discharge 7 (D7)

Point D7 is the lowest of a series of three in elevation that discharges from a collapsed
deep mine opening around the perimeter of the Otto #1 surface mine and flows to the
unnamed tributary MT3 (Killer Trib) to Montgomery Creek. The small abandoned deep
mine that this discharge drains was probably used to mine house coal or coal for other
local uses. Point D7 represents the discharge at its origin.

TMDLs have been developed for iron, manganese, and acidity for this segment of the
unnamed tributary. A TMDL for aluminum was not developed as part of the
Montgomery Creek Watershed TMDL most likely because sufficient data containing
aluminum concentrations was lacking. The pH in this segment ranges between 3.48 and
3.70, and acidity values were included in the TMDL for the segment. The load
allocations made at point D7 are provided in Table 3.8.

TABLE 3.8 REQUIRED POLLUTANT REDUCTIONS FOR
MINE DISCHARGE 7

SAMPLE MEASURED SAMPLE ALLOWABLE VALUES | REDUCTION

POINT D7 VALUES IDENTIFIED
Conc. Load LTA Conc. Load Percent
(mg/l) (Ib/day) (mg/l) (Ib/day)

Iron 1.54 0.3 0.63 0.1 59
Manganese 73.99 12.3 0.67 0.1 99.1
Aluminum NA NA NA NA NA

Acidity 296.81 495 0 0 100
Alkalinity 0 0

All values shown in this table are long-term average daily values.

Iron concentrations in this segment must be reduced from the long-term daily value of
1.54 mg/I to 0.63 mg/l, while iron loadings must be reduced from 0.3 Ib/day to 0.1 Ib/day.
Manganese concentrations in this segment must be reduced from 73.99 mg/l to 0.67 mg/I,
while manganese loadings must be reduced from 12.3 Ib/day to 0.llb/day. Acidity
concentrations must be reduced from 296.81 mg/l to 0 mg/l, while loadings must be
reduced from 49.5 Ib/day to O Ib/day. The reductions identified are 59% for iron, 99.1%
for manganese, and 100% for acidity.
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Mine Discharge 8 (D8)

Point D8 is the middle of a series of three in elevation that discharges from a collapsed
deep mine opening around the perimeter of the Otto #1 surface mine and flows to the
unnamed tributary MT3 (Killer Trib) to Montgomery Creek. The small abandoned deep
mine that this discharge drains was probably used to mine house coal or coal for other
local uses. Point D8 represents the discharge at its origin.

TMDLs have been developed for iron, manganese, and acidity for this segment of the
unnamed tributary. A TMDL for aluminum was not developed as part of the
Montgomery Creek Watershed TMDL mostly likely because sufficient data containing
aluminum concentrations was lacking. The pH in this segment ranges between 3.60 and
4.30, and acidity values were included in the TMDL for the segment. The load
allocations made at point D8 are provided in Table 3.9.

TABLE 3.9 REQUIRED POLLUTANT REDUCTIONS FOR
MINE DISCHARGE 8

SAMPLE MEASURED SAMPLE ALLOWABLE VALUES | REDUCTION

POINT D8 VALUES IDENTIFIED
Conc. Load LTA Conc. Load Percent
(mg/l) (Ib/day) (mg/l) (Ib/day)

Iron 1.18 0.1 0.83 0.07 30
Manganese 70.13 5.8 0.70 0.06 99
Aluminum NA NA NA NA NA

Acidity 280.54 23.4 0 0 100
Alkalinity 0 0

All values shown in this table are long-term average daily values.

Iron concentrations in this segment must be reduced from the long-term daily value of
1.18 mg/l to 0.83 mg/l, while iron loadings must be reduced from 0.1 Ib/day to 0.07
Ib/day. Manganese concentrations in this segment must be reduced from 70.13 mg/l to
0.70 mg/l, while manganese loadings must be reduced from 5.8 Ib/day to 0.06 Ib/day.
Acidity concentrations must be reduced from 280.54 mg/I to 0 mg/Il, while loadings must
be reduced from 23.4 Ib/day to O Ib/day. The reductions identified are 30% for iron, 99%
for manganese, and 100% for acidity.

Unnamed Tributary to Montgomery Creek between the Confluence of MT3A and
MT3B with MT3

This segment of the unnamed tributary to Montgomery Creek between the confluence of
points MT3A and MT3B with point MT3 represents the unnamed tributary (Killer Trib)
immediately upstream of its confluence with Montgomery Creek. Sample point MT3 is
located in the main stem of the unnamed tributary just upstream of the confluence with
Montgomery Creek. This segment receives discharges from point MT3A, MT3B, D7,
and D8.
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The load reductions for this segment consist of reductions in manganese, aluminum, and
acidity. While the pH in this segment ranges from 2.75 to 4.78, acidity will be addressed
as part of this TMDL because the water quality is net acidic due to mining impacts in this
segment. The Montgomery Creek Watershed TMDL developed load allocations for
sample point MC4. These allocations are provided in Table 3.10.

TABLE 3.10 LOAD ALLOCATIONS FOR THE UNNAMED TRIBUTARY TO
MONTGOMERY CREEK BETWEEN THE CONFLUENCE OF MT3A AND
MT3B WITH MT3

MEASURED SAMPLE ALLOWABLE SAMPLE
SAMPLE VALUES VALUES
POINT conc. Load LTA Conc. Load
MT3 (mg/) (Ib/day) (mg/) (Ib/day)
Iron 7.13 48.8 0.50 3.4
Manganese 49.10 335.8 0.44 3.0
Aluminum 14,72 100.7 0.30 2.1
Acidity 259.82 1,776.9 0 0
Alkalinity 0.03 0.2

All values shown in this table are long-term average daily values.

Based on the data included in Table 3.10, reductions in iron concentrations from 7.13
mg/l to 0.50 mg/l, and reductions in iron loadings from 48.8 Ib/day to 3.4 Ib/day are
required. Manganese concentrations must be reduced from 49.10 mg/I to 0.44 mg/I, and
reductions in manganese loadings from 335.8 Ib/day to 3.0 Ib/day are required.
Aluminum concentrations must be reduced from 14.72 mg/l to 0.30 mg/l, and aluminum
loadings must be reduced from 100.7 Ib/day to 2.1 Ib/day. Acidity concentrations must be
reduced from 259.82 mg/l to 0 mg/l, and reductions in acidity loading from 1,776.9
Ib/day to O Ib/day are required at MT3.

Sample points MT3A, MT3B, D7, and D8 are located upstream of MT3, and loading
reductions for those upstream points were prescribed. The TMDL plan accounted for
loading reductions at the four upstream sample points. For each pollutant, the total load
that was removed upstream at sample points MT3A, MT3B, D7 and D8 was subtracted
from the existing load at point MT3, and the calculated value was compared to the
allowable load at point MT3. Reductions at point MT3 are necessary for any pollutant
parameter that exceeds the allowable load at MT3. The required reductions at point MT3
are shown in Table 3.11.
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TABLE 3.11 POLLUTANT REDUCTIONS NECESSARY AT POINT MT3

Iron Manganese | Aluminum Acidity

(Ib/day) (Ib/day) (Ib/day) (Ib/day)
Existing Loads at MT3 48.8 335.8 100.7 1,776.9
Total Load Reduction 91.03 245.94 77.3 1,479.0
(MT3A, MT3B, D7, D8)
Remaining Load 0 89.86 23.4 297.9
Allowable Loads at MT3 3.4 3.0 2.1 0
Percent Reduction 0 97 92 100
Load Reduction 0 86.86 21.3 297.9

Provided that the specified reductions at MT3A, MT3B, D7, and D8 are met, manganese,
aluminum, and acidity are the three parameters where reductions are needed at point
MT3. The loading for iron will be below the allowable load at MT3. Manganese loadings
at MT3 will be reduced from 335.8 Ib/day to 89.86 Ib/day due to upstream reductions, so
reductions in loading from 89.86 Ib/day to 3.0 Ib/day (97%) must be achieved in this
segment. Aluminum loadings will be reduced from 100.7 Ib/day to 23.4 Ib/day due to
upstream reductions, so reductions in loading from 23.4 Ib/day to 2.1 Ib/day (92%) must
be achieved in this segment. Acidity loadings will be reduced from 1,776.9 Ib/day to
297.9 Ib/day due to upstream reductions, so reductions in loading from 297.9 Ib/day to 0
Ib/day (100%) must be achieved at MT3.

Montgomery Creek between MC4 and MC3

This segment of Montgomery Creek begins immediately upstream from the unnamed
tributary MT3 (Killer Trib) at the previously described point, MC4, and ends
immediately downstream from said tributary at point MC3. This segment receives
discharges from the unnamed tributary MT3. No other tributaries or sources of
pollution enter the stream between these two points.

The load reductions for this segment consist of reductions in iron, manganese, aluminum,
and acidity. While the pH in this segment ranges from 3.20 to 5.05, acidity will be
addressed as part of this TMDL because the water quality is net acidic due to mining
impacts in this segment. The Montgomery Creek Watershed TMDL developed load
allocations for sample point MC3. These allocations are provided in Table 3.12.

TABLE 3.12 LOAD ALLOCATIONS FOR MONTGOMERY CREEK BETWEEN

MC4 AND MC3
MEASURED SAMPLE ALLOWABLE SAMPLE
SAMPLE VALUES VALUES
POINT conc. Load LTA Conc. Load
MC3 (mg/l) (Ib/day) (mg/l) (Ib/day)
Iron 0.76 120.7 0.31 49.3
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Manganese 5.01 796.0 0.15 23.8
Aluminum 2.02 320.9 0.14 22.2
Acidity 33.00 5,242.9 0.99 157.3
Alkalinity 4.80 762.6

All values shown in this table are long-term average daily values.

Based on the data included in Table 3.12, reductions in iron concentrations from 0.76
mg/l to 0.31 mg/l, and reductions in iron loadings from 120.7 Ib/day to 49.3 Ib/day are
required. Manganese concentrations must be reduced from 5.01 mg/l to 0.15 mg/l, and
reductions in manganese loadings from 796.0 Ib/day to 23.8 Ib/day are required.
Aluminum concentrations must be reduced from 2.02 mg/l to 0.14 mg/l, and aluminum
loadings must be reduced from 320.9 Ib/day to 22.2 Ib/day. Acidity concentrations must
be reduced from 33.00 mg/l to 0.99 mg/l, and reductions in acidity loading from 5,242.9
Ib/day to 157.3 Ib/day are required at MC3.

Sample points MT4, MT5, MC5, MT3A, MT3B, D7, D8, MC4, and MT3 are located
upstream of MC3, and loading reductions for those upstream points were prescribed. The
TMDL plan accounted for loading reductions at the nine upstream sample points. For
each pollutant, the total load that was removed upstream at the sample points listed above
was subtracted from the existing load at point MC3, and the calculated value was
compared to the allowable load at point MC3. Reductions at point MC3 are necessary for
any pollutant parameter that exceeds the allowable load at MC3. The required reductions
at point MC3 are shown in Table 3.13.

TABLE 3.13 POLLUTANT REDUCTIONS NECESSARY AT POINT MC3

Iron Manganese | Aluminum Acidity

(Ib/day) (Ib/day) (Ib/day) (Ib/day)
Existing Loads at MC3 120.7 796.0 320.9 5,242.9
Total Load Reduction (MT4, 91.53 593.1 215.6 4,795.9
MT5, MC5, MT3A, MT3B,
D7, D8, MC4, MT3)
Remaining Load 29.25 202.9 105.3 447.0
Allowable Loads at MT3 49.3 23.8 22.2 157.3
Percent Reduction 0 89 79 65
Load Reduction 0 179.1 83.1 289.7

Provided that the specified reductions at all upstream points are met, manganese,
aluminum, and acidity are the three parameters where reductions are needed at point
MC3. The loading for iron will be below the allowable load at MC3. Manganese
loadings at MC3 will be reduced from 796.0 Ib/day to 202.9 Ib/day due to upstream
reductions, so reductions in loading from 202.9 Ib/day to 23.8 Ib/day (89%) must be
achieved in this segment. Aluminum loadings will be reduced from 320.9 Ib/day to 105.3
Ib/day due to upstream reductions, so reductions in loading from 105.3 Ib/day to 22.2
Ib/day (79%) must be achieved in this segment. Acidity loadings will be reduced from
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5,242.9 Ib/day to 447.0 Ib/day due to upstream reductions, so reductions in loading from
447.0 Ib/day to 157.3 Ib/day (65%) must be achieved at MC3.

Unnamed Tributary to Montgomery Creek above MT2A

Point MT2A is located in the headwaters of an unnamed tributary (Road Trib) to
Montgomery Creek that originates in a mostly residential area. It flows past a reclaimed
surface mine with a pre-Act discharge before reaching the SRP2 point where it receives
treated drainage from the S.R.P. (Sky Haven) Reed #1 permit. Point MT2A represents the
unnamed tributary upstream of point SRP2 to the headwaters.

TMDLs have been developed for iron, manganese, and aluminum for this segment of the
unnamed tributary. The pH in this segment ranges between 6.10 and 7.10, and pH values
were not included in the TMDL for the segment because the stream is net alkaline at this
point. The load allocations made at point MT2A are provided in Table 3.14.

TABLE 3.14 REQUIRED POLLUTANT REDUCTIONS FOR THE UNNAMED
TRIBUTARY TO MONTGOMERY CREEK ABOVE SAMPLE POINT MT2A

SAMPLE MEASURED SAMPLE ALLOWABLE VALUES | REDUCTION
POINT VALUES IDENTIFIED
MT2A conc. Load LTA Conc. Load Percent

(mg/l) (Ib/day) (mg/l) (Ib/day)

Iron 1.20 1.1 0.35 0.3 71
Manganese 1.82 1.7 0.28 0.3 85
Aluminum 0.72 0.7 0.22 0.2 70

Acidity 0.56 0.5 0.55 0.5 0

Alkalinity 44.04 40.4

All values shown in this table are long-term average daily values.

Iron concentrations in this segment must be reduced from the long-term daily value of
1.20 mg/I to 0.35 mg/l, while iron loadings must be reduced from 1.1 Ib/day to 0.3 Ib/day.
Manganese concentrations in this segment must be reduced from 1.82 mg/l to 0.28 mg/I,
while manganese loadings must be reduced from 1.7 Ib/day to 0.3 Ib/day. Aluminum
concentrations must be reduced from 0.72 mg/l to 0.22 mg/l, while aluminum loadings
must be reduced from 0.7 Ib/day to 0.2 Ib/day. The reductions identified are 71% for iron,
85% for manganese, and 70% for aluminum.

SRP2 Wasteload Allocation

Point SRP2 is a pre-Act deep mine discharge that was affected by surface mining as part
of the S.R.P. Coal Company (Sky Haven) Reed #1 permit. Because the discharge was
affected by their mining operation, Sky Haven is now responsible to treat the discharge.
At the time the TMDL document was developed, the discharge flowed into holding ponds
where lime/limestone were added to raise the pH and precipitate the metals. Within the
past year, a passive treatment system was constructed to replace the active treatment
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system at this site. Flow from this discharge is intermittent with up to a year between
discharge events. This discharge flows to the unnamed tributary MT2 (Road Trib) to
Montgomery Creek. The allowable load for iron is 0.4 Ib/day and the allowable load for
manganese is 0.3 Ib/day based on measured flow data and the monthly average permit
limits.

Unnamed Tributary to Montgomery Creek between MT2A and MT2

This segment of the unnamed tributary (Road Trib) to Montgomery Creek receives
drainage from the SRP2 Reed #1 treatment system. Sources of mine drainage enter the
tributary both above and below the treatment system, degrading the stream from just
below the effluent of the treatment system to the mouth (point MT2).

The load reductions for this segment consist of reductions in iron, manganese, aluminum,
and acidity. While the pH in this segment ranges from 6.60 to 7.15, acidity will be
addressed as part of this TMDL because the water quality is net acidic due to mining
impacts in this segment. The Montgomery Creek Watershed TMDL developed load
allocations for sample point MT2. These allocations are provided in Table 3.15.

TABLE 3.15 LOAD ALLOCATIONS FOR THE UNNAMED TRIBUTATY TO
MONTGOMERY CREEK BETWEEN MT2A AND MT?2

MEASURED SAMPLE ALLOWABLE SAMPLE
SAMPLE VALUES VALUES
POINT conc. Load LTA Conc. Load
MT2 (mg/) (Ib/day) (mg/) (Ib/day)
Iron 3.44 12.6 0.45 13 (L7)*
Manganese 8.33 30.6 0.25 0.6 (0.9)*
Aluminum 1.96 7.2 0.31 1.1
Acidity 23.47 86.1 3.05 11.2
Alkalinity 17.53 64.3

All values shown in this table are long-term average daily values.
* Values in parentheses are allowable loads at MT2 before subtracting loads from the
wasteload allocation for SRP2.

Based on the data included in Table 3.15, reductions in iron concentrations from 3.44
mg/l to 0.45 mg/l, and reductions in iron loadings from 12.6 Ib/day to 1.3 Ib/day are
required. Manganese concentrations must be reduced from 8.33 mg/l to 0.25 mg/l, and
reductions in manganese loadings from 30.6 Ib/day to 0.6 Ib/day are required. Aluminum
concentrations must be reduced from 1.96 mg/l to 0.31 mg/l, and aluminum loadings
must be reduced from 7.2 Ib/day to 1.1 Ib/day. Acidity concentrations must be reduced
from 23.47 mg/l to 3.05 mg/l, and reductions in acidity loading from 86.1 Ib/day to 11.2
Ib/day are required at MT2.
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Sample point MT2A is located upstream of MT2, and loading reductions for that
upstream point were prescribed. The TMDL plan accounted for loading reductions at the
upstream sample point. For each pollutant, the total load that was removed upstream at
the sample point listed above was subtracted from the existing load at point MT2, and the
calculated value was compared to the allowable load at point MT2. Reductions at point
MT2 are necessary for any pollutant parameter that exceeds the allowable load at MT2.
The required reductions at point MT2 are shown in Table 3.16.

TABLE 3.16 POLLUTANT REDUCTIONS NECESSARY AT POINT MT2

Iron Manganese | Aluminum Acidity

(Ib/day) (Ib/day) (Ib/day) (Ib/day)
Existing Loads at MT2 12.6 30.6 7.2 86.1
Total Load Reduction 0.8 1.4 0.5 0
(MT2A)
Remaining Load 11.8 29.2 6.7 86.1
Allowable Loads at MT2 1.3 0.6 1.1 11.2
Percent Reduction 89 98 84 87
Load Reduction 10.5 28.6 5.6 74.9

Provided that the specified reductions at MT2A are met, iron, manganese, aluminum, and
acidity are the parameters where reductions are needed at point MT2. Iron loadings at
MT2 will be reduced from 12.6 Ib/day to 11.8 Ib/day due to upstream reductions, so
reductions in loading from 11.8 Ib/day to 1.3 Ib/day (89%) must be achieved in this
segment. Manganese loadings at MT2 will be reduced from 30.6 Ib/day to 29.2 Ib/day
due to upstream reductions, so reductions in loading from 29.2 Ib/day to 0.6 Ib/day (98%)
must be achieved in this segment. Aluminum loadings will be reduced from 7.2 Ib/day to
6.7 Ib/day due to upstream reductions, so reductions in loading from 6.7 Ib/day to 1.1
Ib/day (84%) must be achieved in this segment. Acidity loadings will not be reduced due
to upstream reductions, so reductions in loading from 86.1 Ib/day to 11.2 Ib/day (87%)
must be achieved at MT2.

Montgomery Creek between MC3 and MC2

This segment of Montgomery Creek begins immediately downtream from the unnamed
tributary MT3 (Killer Trib) at the previously described point, MC3, and ends downstream
from the unnamed tributary MT2 (Road Trib). This segment receives discharges from
the unnamed tributary MT2 and an intermittent abandoned mine discharge, D5. The load
reductions for this segment consist of reductions in iron, manganese, aluminum, and
acidity. While the pH data for point MC2 was not available, acidity will be addressed as
part of this TMDL because the water quality is net acidic due to mining impacts in this
segment. The Montgomery Creek Watershed TMDL developed load allocations for
sample point MC2. These allocations are provided in Table 3.17.
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TABLE 3.17 LOAD ALLOCATIONS FOR MONTGOMERY CREEK BETWEEN

MC3 AND MC2
MEASURED SAMPLE ALLOWABLE SAMPLE
SAMPLE VALUES VALUES
POINT Conc. Load LTA Conc. Load
MC2 (mg/l) (Ib/day) (mg/l) (Ib/day)
Iron 1.26 213.5 0.39 66.1
Manganese 9.47 1,604.9 0.19 32.2
Aluminum 3.68 623.6 0.18 30.5
Acidity 55.14 9,344.5 1.10 186.4
Alkalinity 5.43 920.2

All values shown in this table are long-term average daily values.

Based on the data included in Table 3.17, reductions in iron concentrations from 1.26
mg/l to 0.39 mg/l, and reductions in iron loadings from 213.5 Ib/day to 66.1 Ib/day are
required. Manganese concentrations must be reduced from 9.47 mg/l to 0.19 mg/l, and
reductions in manganese loadings from 1,604.9 Ib/day to 32.2 Ib/day are required.
Aluminum concentrations must be reduced from 3.68 mg/l to 0.18 mg/l, and aluminum
loadings must be reduced from 623.6 Ib/day to 30.5 Ib/day. Acidity concentrations must
be reduced from 55.14 mg/l to 1.10 mg/l, and reductions in acidity loading from 9,344.5
Ib/day to 186.4 Ib/day are required at MC2.

Sample points MT4, MT5, MC5, MT3A, MT3B, D7, D8, MC4, MT3, MC3, MT2A and
MT2 are located upstream of MC2, and loading reductions for those upstream points
were prescribed. The TMDL plan accounted for loading reductions at the twelve
upstream sample points. For each pollutant, the total load that was removed upstream at
the sample points listed above was subtracted from the existing load at point MC2, and
the calculated value was compared to the allowable load at point MC2. Reductions at
point MC2 are necessary for any pollutant parameter that exceeds the allowable load at
MC2. The required reductions at point MC2 are shown in Table 3.18.

TABLE 3.18 POLLUTANT REDUCTIONS NECESSARY AT POINT MC2

Iron Manganese | Aluminum Acidity

(Ib/day) (Ib/day) (Ib/day) (Ib/day)
Existing Loads at MC2 213.5 1,604.9 623.6 9,344.5
Total Load Reduction (MT4, 102.83 802.2 304.8 5,160.5
MT5, MC5, MT3A, MT3B,
D7, D8, MC4, MT3, MC3,
MT2A, MT2)
Remaining Load 110.67 802.7 318.8 4,184.0
Allowable Loads at MC2 66.1 32.2 30.5 186.4
Percent Reduction 41 96 91 96
Load Reduction 44.57 770.5 288.3 3,997.6
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Provided that the specified reductions at all upstream points are met, iron, manganese,
aluminum, and acidity are the parameters where reductions are needed at point MC2.
Iron loadings at MC2 will be reduced from 213.5 Ib/day to 110.67 Ib/day due to upstream
reductions, so reductions in loading from 110.67 Ib/day to 66.1 Ib/day (41%) must be
achieved in this segment. Manganese loadings will be reduced from 1,604.9 Ib/day to
802.7 Ib/day due to upstream reductions, so reductions in loading from 802.7 lb/day to
32.2 Ib/day (96%) must be achieved in this segment. Aluminum loadings will be reduced
from 623.6 Ib/day to 318.8 Ib/day due to upstream reductions, so reductions in loading
from 318.8 Ib/day to 30.5 Ib/day (91%) must be achieved in this segment. Acidity
loadings will be reduced from 9,344.5 Ib/day to 4,184.0 Ib/day due to upstream
reductions, so reductions in loading from 4,184.0 Ib/day to 186.4 Ib/day (96%) must be
achieved at MC2.

Unnamed Tributary to Montgomery Creek above MT1

Point MT1 is located at the mouth of the unnamed tributary (Last Trib) to Montgomery
Creek. It receives mine drainage from at least one abandoned mine discharge, D1. Point
MTL1 represents the unnamed tributary upstream of its confluence with Montgomery
Creek.

TMDLs have been developed for iron, manganese, aluminum, and acidity for this
segment of the unnamed tributary. The pH in this segment ranges between 6.60 and 6.85,
and acidity values were addressed in the TMDL for the segment because of mining
impacts to the stream.  The load allocations made at point MT1 are provided in Table
3.19.

TABLE 3.19 REQUIRED POLLUTANT REDUCTIONS FOR THE UNNAMED
TRIBUTARY TO MONTGOMERY CREEK ABOVE SAMPLE POINT MT1

SAMPLE MEASURED SAMPLE ALLOWABLE VALUES | REDUCTION
POINT MT1 VALUES IDENTIFIED
Conc. Load LTA Conc. Load Percent
(mg/l) (Ib/day) (mg/l) (Ib/day)

Iron 2.39 9.2 0.31 1.2 87
Manganese 4.90 18.8 0.25 1.0 95
Aluminum 2.00 7.7 0.16 0.6 92

Acidity 12.89 49.5 3.73 14.3 71
Alkalinity 27.90 107.0

All values shown in this table are long-term average daily values.

Iron concentrations in this segment must be reduced from the long-term daily value of
2.39 mg/l to 0.31 mg/I, while iron loadings must be reduced from 9.2 Ib/day to 1.2 Ib/day.
Manganese concentrations in this segment must be reduced from 4.90 mg/l to 0.25 mg/I,
while manganese loadings must be reduced from 18.8 Ib/day to 1.0 Ib/day. Aluminum
concentrations must be reduced from a 2.00 mg/l to 0.16 mg/l, while aluminum loadings
must be reduced from 7.7 Ib/day to 0.6 Ib/day. Acidity concentrations must be reduced
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from 12.89 mg/l to 3.73 mg/l, while acidity loadings must be reduced from 49.5 Ib/day to
14.3 Ib/day. The reductions identified are 87% for iron, 95% for manganese, 92% for
aluminum, and 71% for acidity.

SRP1 Wasteload Allocation

Point SRP1 is a pre-Act deep mine discharge that was affected by surface mining as part
of the S.R.P. Coal Company (Sky Haven) McPherson #2 permit. Because the discharge
was affected by their mining operation, Sky Haven is now responsible to treat the
discharge. The discharge flows from the deep mine through a passive limestone channel.
Flow from this discharge is fairly constant. This discharge flows to the unnamed tributary
MTL1 (Last Trib) to Montgomery Creek. The allowable load for iron is 0.8 Ib/day, the
allowable load for manganese is 0.5 Ib/day, and the allowable load for aluminum is 0.5
Ib/day based on measured flow data and the monthly average permit limits.

Montgomery Creek between MC2 and MC1

This segment of Montgomery Creek begins at the previously described point, MC2, and
ends downstream at point MC1 near the post office in Hyde. This segment receives
discharges from the unnamed tributary MT1, the McPherson #2 passive treatment system
(SRP1), and three abandoned mine discharges (D2, D3, and D4). The load reductions for
this segment consist of reductions in iron, manganese, aluminum, and acidity. While the
pH at point MC1 ranged from 3.90 to 4.70, acidity will be addressed as part of this
TMDL because the water quality is net acidic due to mining impacts in this segment. The
Montgomery Creek Watershed TMDL developed load allocations for sample point MC1.
These allocations are provided in Table 3.20.

TABLE 3.20 LOAD ALLOCATIONS FOR MONTGOMERY CREEK BETWEEN

MC2 AND MC1
MEASURED SAMPLE ALLOWABLE SAMPLE
SAMPLE VALUES VALUES
POINT conc. Load LTA Conc. Load
MC1 (mg/) (Ib/day) (mg/) (Ib/day)
Iron 0.30 55.5 0.30 54.7 (55.5)*
Manganese 5.44 1,007.2 0.22 40.2 (40.7)*
Aluminum 2.23 412.9 0.18 32.8 (33.3)*
Acidity 41.33 7,652.2 0.41 75.9
Alkalinity 6.07 1,123.8

All values shown in this table are long-term average daily values.

*Values in parentheses are allowable loads at MC1 before subtracting the wasteload
allocation for SRP1.

Based on the data included in Table 3.20, iron concentrations of 0.30 mg/| are allowable
at point MC1, and reductions in iron loadings from 55.5 Ib/day to 54.7 Ib/day are
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required. Manganese concentrations must be reduced from 5.44 mg/l to 0.22 mg/l, and
reductions in manganese loadings from 1,007.2 Ib/day to 40.2 Ib/day are required.
Aluminum concentrations must be reduced from 2.23 mg/l to 0.18 mg/Il, and aluminum
loadings must be reduced from 412.9 Ib/day to 32.8 Ib/day. Acidity concentrations must
be reduced from 41.33 mg/l to 0.41 mg/l, and reductions in acidity loading from 7,652.2
Ib/day to 75.9 Ib/day are required at MCL.

Sample points MT4, MT5, MC5, MT3A, MT3B, D7, D8, MC4, MT3, MC3, MT2A,
MT2, MC2, and MT1 are located upstream of MC1, and loading reductions for those
upstream points were prescribed. The TMDL plan accounted for loading reductions at
the fourteen upstream sample points. For each pollutant, the total load that was removed
upstream at the sample points listed above was subtracted from the existing load at point
MC1, and the calculated value was compared to the allowable load at point MCL.
Reductions at point MC1 are necessary for any pollutant parameter that exceeds the
allowable load at MC1. The required reductions at point MC1 are shown in Table 3.21.

TABLE 3.21 POLLUTANT REDUCTIONS NECESSARY AT POINT MC1

Iron Manganese | Aluminum Acidity

(Ib/day) (Ib/day) (Ib/day) (Ib/day)
Existing Loads at MC1 55.5 1,007.2 412.9 7,652.2
Total Load Reduction (MT4, 155.4 1,590.5 600.2 9,193.3
MT5, MC5, MT3A, MT3B,
D7, D8, MC4, MT3, MC3,
MT2A, MT2, MC2, MT1)
Remaining Load 0 0 0 0
Allowable Loads at MC1 54.7 40.2 32.8 75.9
Percent Reduction 0 0 0 0
Load Reduction 0 0 0 0

Provided that the specified reductions at all upstream points are met, reductions are not
needed at point MC1. Iron loadings at MC1 will be reduced from 55.5 Ib/day to O Ib/day
due to upstream reductions. The allowable iron load is 54.7 Ib/day, so no further
reductions must be achieved in this segment. Manganese loadings at MC1 will be
reduced from 1,007.2 Ib/day to O Ib/day due to upstream reductions. The allowable
manganese load is 40.2 Ib/day, so no further reductions must be achieved in this segment.
aluminum loadings at MC1 will be reduced from 412.9 Ib/day to O Ib/day due to upstream
reductions. The allowable aluminum load is 32.8 Ib/day, so no further reductions must be
achieved in this segment. Acidity loadings at MC1 will be reduced from 7,652.2 Ib/day to
0 Ib/day due to upstream reductions. The allowable iron load is 75.9 Ib/day, so no further
reductions must be achieved at MCL.

3.2 Impacts to Downstream Waters

Montgomery Creek discharges to the West Branch Susquehanna River near the town of
Hyde. The West Branch Susquehanna River at Hyde is somewhat impacted by AMD.
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The restoration activities in the Montgomery Creek watershed will help to reduce the
metal and acid loadings and increase the buffering capacity of the West Branch
Susquehanna River, further enhancing the already recovering fishery that exists there.
The Old Town Sportsmen’s Association is currently working with Trout Unlimited to
perform a benthic survey of the main stem of the West Branch that will become a
valuable tool in determining the effects that restoration of Montgomery Creek will have
on the river.

The restoration of Montgomery Creek through the implementation of restoration projects
in the priority areas will result in a reduction in pollutant loadings in the West Branch
Susquehanna River. However, the reduction in loadings from Montgomery Creek to the
West Branch alone will not be sufficient to completely restore the West Branch below its
confluence with Montgomery Creek. It will, however, have a positive impact to the
aquatic community in the river until influences from other AMD-impacted streams, such
as Clearfield Creek, Deer Creek and Moshannon Creek, enter downstream. Restoration of
Montgomery Creek should also allow for fish and other aquatic life to move from the
river upstream into Montgomery Creek into areas of suitable habitat that are currently
inaccessible to them due to poor water quality.
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40 MANAGEMENT MEASURES REQUIRED TO ACHIEVE PRESCRIBED
LOAD REDUCTIONS

Water quality and flow data were studied during the assessment of Montgomery Creek in
preparation for development of this implementation plan. Based on the data collected
during the assessment, eleven priority areas for restoration were identified to aid in
meeting the prescribed TMDLs for the different segments of Montgomery Creek.
Existing best management practices (BMPs), areas designated for additional pollution
controls, and appropriate best management practices and their anticipated performance
are described in the following paragraphs.

4.1 Existing Best Management Practices

Existing BMPs relating to impairments from AMD in the Montgomery Creek Watershed
include both active and passive treatment systems, remining and reclamation activities,
and other BMPs. As announced for the 2007 grant round, a Section 319 grant for the
design and permitting of a passive treatment system on the MON 52A discharge has been
awarded to the Lawrence Township Board of Supervisors and Montgomery Run
Watershed Association. Passive treatment systems in the form of limestone channels and
settling ponds (SRP1 and SRP2) have been constructed as part of the S.R.P. Coal
Company (Sky Haven) Reed #1 permit and McPherson #2 permit as described in Section
3 of this report. Reclamation has occurred in various areas throughout the watershed,
while remining and eventual reclamation is currently occurring in the headwaters of the
unnamed tributary (Killer Trib) as part of the Kenneth K. Rishel & Son “Moore” surface
mining permit. Within the past year, a passive treatment system including a vertical flow
wetland went online and flows to the unnamed tributary (Road Trib) to Montgomery
Creek. It treats water that is discharging from the Reed #1 permit area (SRP2) and was
formerly being treated using lime addition and settling basins. A picture of this new
treatment system can be found in Appendix E.

4.2  Areas Designated for Additional Controls

The available water quality data from both the assessment and historic mining permits
were used to identify areas where additional controls are needed. Eleven priority areas
within the watershed have been designated as having a need for BMPs to control
pollutants resulting from AMD. The proposed controls are located at eleven remaining
large AMD sources. Approximately three miles of the main stream and an additional
three miles of tributaries could benefit from this work. The areas where controls are
proposed include the following:

e MON 52A, Big Weir discharge

MON 52B, iron bog discharge

MON 40, 41 & 42, Mt. Everest discharges
MON 30, Charlie’s Weir discharge

MON 34, Plant Trib

MON 68, Big Pond
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MON 23, Coutriaux’s deep mine discharge
MON 73, Dog Trib discharge

MON 71, Danvir’s Cistern

MON 67, Killer Trib

MON 48A, Two Pipe Seep

The location of each of these areas is provided on the figure labeled “Overview of
Proposed Treatment Systems” in Appendix A. Each area is described in detail in the
following paragraphs along with the cost estimate for each treatment option and the
predicted effect on the receiving stream. Conceptual designs for each BMP are located
in Appendix D and a photograph of each priority area as it currently exists can be found
in Appendix E.

Priority #1: MON 52A, Big Weir discharge
Site Description:

This monitoring point appears to be emanating from an abandoned deep mine. It flows
into an impoundment that appears to have been built during previous surface mining
activities. From there, it seeps under the breast of the impoundment and flows in a
channel through a small open meadow and then into a wooded area where it is joined by
additional seeps from an adjacent hillside that has been previously surface mined. Within
this channel, iron precipitate has built up over a long period of time resulting in a terraced
effect.

Summary of Chemistry for MON 52A

Flow pH Lab | Cond Acidity Acid Iron Iron Load | Mn Al Sulfate
(gpm) (SU) (Umhos) (mg/l) Load (mgl/l) (Ibs/day) (mgl/l) (mgl/l) (mgl/l)
(Ibs/day)
Average 210.03 3.67 2219.17 80.58 179.25 5.27 10.05 22.33 4.97 1342.92
Min 20.40 3.20 2020.00 49.00 27.15 2.30 1.96 17.90 3.27 1180.00
Max 458.00 3.90 2470.00 120.00 354.32 11.60 13.90 27.80 7.18 1492.00
75% CI 254.50 3.74 2265.60 87.40 208.54 6.18 11.08 23.49 5.36 1380.17
90% ClI 273.62 3.77 2285.56 90.32 221.13 6.57 11.53 23.99 5.53 1396.19

Recommendations:

A grant was submitted for the design and permitting phase for MON 52A in the 2007
Growing Greener Grant and it was recently learned that it has been funded. This
discharge was designated as the number one treatment priority as the restoration plan was
being completed. The design flow is 275 gpm, Fe is 10 mg/L, Al is 6 mg/L, and Mn is 25
mg/L. The discharge will be treated in the valley and will gather the lower seeps in a
treatment cell or bypass the system in a lined diversion or by-pass ditch. Due to the high
flow that travels through the valley at times, in part due to run-off, a large amount of
limestone is needed. The proposed system will be a vertical flow wetland (VFW) due to
moderate levels of both iron and aluminum. Automatic flushers will be incorporated
because of the moderate aluminum levels and the high flow rates, but valves will also be
part of the design to allow for manual flushing.
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Two options will be considered at this site. The first will be to treat the 90% CI of 275
gpm. This flow will need 5200 tons of limestone to produce a net alkalinity of 95 mg/L.
The treatment train will involve leaving the original pond at the top of the valley as an
equalization basin followed by a VFW with 2000 tons of limestone followed by a settling
basin. Another VFW with 1700 tons of limestone will follow with another settling basin.
A final VFW with 1500 tons of limestone and a final settling basin will complete the
train. The system will also contain a bypass channel to handle large storm events.

An alternative is to consider treating 200 gpm due to the placement of the weir and the
great possibility that the extra flow in the spring was due to runoff in the valley. Treating
only 200 gpm would reduce the limestone volume to 4000 tons. The treatment train
would again consist of leaving the existing pond in place and having 2 VFW, each with
2000 tons of limestone and each being followed by a settling basin. This would greatly
reduce the cost of the construction of the system in both excavation and material costs.

The estimated cost of constructing the treatment train of option #1 is $675,000 and
constructing the treatment train of option #2 is $525,000.

Predicted Effect of System on Receiving Stream:

The water discharging from the polishing wetland should be alkaline in nature with
minimal iron and aluminum concentrations. The treatment will remove 180 Ibs/day of
acidity, 10 Ibs/day of iron, and 5 Ibs/day of aluminum. The metals will be retained in the
series of settling ponds. The treated water will be able to support an aquatic community
and will begin the neutralization of Montgomery Creek.

Other:

The moderate aluminum concentrations at this site will minimize the need for flushing.
An automatic flushing system, however, will be installed on the VFWs. A final O&M
plan will be developed with the construction phase of the project once final design
specifications are complete. Additional maintenance will include the removal of
precipitated metals from the settling ponds. The ponds will be designed for a 10-year
lifespan. Visual checks of the system will be made monthly to insure that wildlife is not
affecting the integrity of the system. A monitoring plan will be established to determine
the overall effects of the treatment system on water quality. The Montgomery Run
Watershed Association has agreed to assume the long term O&M of the treatment
system. They will be conducting the monthly checks and reporting to the consultant if
any corrections need to be made.

Priority #2: MON 52B, iron bog discharge
Site Description:

This monitoring point is a small wetland, iron bog area, located along the stream bank of
an unnamed tributary (Killer Trib) of Montgomery Creek. This discharge is located just
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above where the MON 52A discharge enters the unnamed tributary. Water from this iron
seep seems to be coming from the same source as the other seeps that enter MON 52A.

Summary of Chemistry for MON 52B

Flow pH Lab | Cond Acidity Acid Iron Iron Load | Mn Al Sulfate
(gpm) (SU) (Umhos) (mg/l) Load (mgl/l) (Ibs/day) (mgl/l) (mgl/l) (mgl/l)
(Ibs/day)
Average 13.59 3.43 2059.17 104.67 16.57 27.88 1.97 1156.33
Min 0.69 3.10 1420.00 53.00 7.57 17.30 0.78 720.00
Max 20.72 3.90 2780.00 169.00 28.80 36.50 4.61 1621.00
75% ClI 21.03 3.51 2195.24 116.47 18.72 29.97 2.34 1256.30
90% CI 24.22 3.54 2253.74 121.55 19.64 30.87 2.51 1299.27

Recommendations:

This discharge was designated as the second priority for treatment due to its proximity to
MON 52A. A grant will be submitted to the PA Growing Greener Program in the 2008
grant round for the design/permitting phase of the project. The design flow is 25 gpm, Fe
is 20 mg/L, Al is 2.5 mg/L, and Mn is 30 mg/L. This site is extremely difficult to treat
due to its proximity to the stream channel. The recommendation for treatment is to build
a wetland for settling with 400 tons of limestone mixed with organic matter to allow the
iron to settle and to increase the pH. The iron level is fairly high, so it would be
advantageous to allow for settling in a constructed wetland instead of in the stream
channel. A major issue will be permitting at this site as wetland impacts will be
unavoidable although the wetland is sustained by the AMD and is highly degraded in
nature.

The estimated cost of constructing the wetland is $125,000.
Predicted Effect of System on Receiving Stream:

The water discharging from the constructed wetland may still be acidic in nature due to
precipitation of iron hydroxide, but the goal of the wetland is to precipitate the iron as
much as possible and keep it out of the stream channel. Flows were very difficult to
obtain at this site due to the diffuse nature of the discharge so further study may be
needed during the design phase to gather more flow data and ensure a proper design flow.

Other:

A final O&M plan will be developed with the construction phase of the project once final
design specifications are complete. Visual checks of the system will be made monthly to
insure that wildlife is not affecting the integrity of the system. A monitoring plan will be
established to determine the overall effects of the treatment system on water quality. The
Montgomery Run Watershed Association has agreed to assume the long term O&M of
the treatment system. They will be conducting the monthly checks and reporting to the
project consultant if any corrections need to be made.
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Priority #3: MON 40, 41 & 42, Mt. Everest discharges
Site Description:

These monitoring points are comprised of three discharges that are connected to deep
mines. MON 40 & 41 have similar chemistry and come from the same seam, and MON
42 has a differing chemistry and must come from a different seam. The main channel is
comprised of the high flow MON 40, which appears to be a drift mine. It combines with
flow from MON 41, which also appears to emanate from a drift mine. MON 42 is
connected to both a deep mine and surface flow and typically dries up during low flow
conditions. These three discharges will be combined and treated in a single treatment
system.

Summary of Chemistry on MON 40, 41, 42

MON 40
Flow pH Lab | Cond Acidity Acid Iron Iron Load | Mn Al Sulfate
(gpm) (SU) (Umhos) (mg/l) Load (mgl/l) (Ibs/day) (mgl/l) (mgl/l) (mgl/l)
(Ibs/day)
Average 77.36 3.69 2883.33 213.67 172.94 1.45 1.79 42.43 26.12 1882.50
Min 29.00 3.50 2610.00 176.00 0.00 0.48 0.00 36.20 20.20 1657.00
Max 260.87 3.80 3280.00 257.00 550.54 4.50 14.08 48.00 30.70 2377.00
75% CI 99.79 3.72 2960.54 223.06 218.08 1.92 3.08 43.64 27.12 1954.35
90% ClI 109.44 3.73 2993.74 227.10 237.49 212 3.63 44.16 27.55 1985.23
MON 41
Flow pH Lab | Cond Acidity Acid Iron Total Fe Mn Al Sulfate
(gpm) (SU) (Umhos) (mg/l) Load (mgl/l) (mgl/l) (mgl/l) (mgl/l)
(Ibs/day)
Average 20.61 3.69 2850.83 199.33 44.44 1.18 0.29 42.63 25.61 1847.00
Min 4.21 3.40 2610.00 172.00 0.00 0.58 0.00 33.40 19.80 1625.00
Max 34.29 3.80 3240.00 231.00 78.12 2.64 1.09 52.60 32.20 2120.00
75% CI 24.28 3.73 2918.79 205.90 53.15 1.39 0.38 44.54 26.75 1899.47
90% ClI 25.85 3.75 2948.01 208.73 56.89 1.48 0.42 45.36 27.25 1922.03
MON 42
Flow pH Lab | Cond Acidity Acid Iron Total Fe Mn Al Sulfate
(gpm) (SU) (Umhos) (mg/l) Load (mgl/l) (mall) (mall) (mall)
(Ibs/day)
Average 13.07 3.42 2224.00 142.60 42.09 2.59 0.73 23.46 16.88 1299.80
Min 0.00 3.20 2070.00 126.00 0.00 1.38 0.00 21.70 15.10 1204.00
Max 65.94 3.50 2470.00 155.00 121.77 4.16 2.21 26.40 19.30 1530.00
75% CI 23.11 3.49 2302.16 148.99 72.34 321 1.26 24.52 17.81 1368.22
90% ClI 27.43 3.52 2335.75 151.74 85.35 3.48 1.49 24.97 18.22 1397.63

Recommendations:

A grant will be submitted for the design and permitting phase for MON 40, 41 and 42 in
the 2008 Growing Greener Grant Round. These discharges were designated as the third
priority for treatment during the assessment because of the severity of their chemistry and
their location in the watershed. The discharges will be combined and treated together, so
the combined design chemistry using mass balance is flow at 175 gpm, 3 mg/L of Fe, 25
mg/L of Al, and 36 mg/L of Mn. The main issue at this site is wetland impacts. The
system will have to be built to fit the space, while minimizing wetland impacts. It will
most likely be *“serpentine” in shape as it meanders back and forth on both sides of the
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existing access road to minimize the impact to the existing wetlands. The wetlands have
formed due to the mine discharges, but it may be possible that mitigation will be needed.
The treatment train will consist of a sacrificial cell of 800 tons of limestone due to the
high aluminum levels. This cell will allow for aluminum to precipitate while protecting
the integrity of the remaining components. A VFW with 1700 tons of limestone and a
settling basin will follow it. An additional limestone cell with 2000 tons of limestone will
follow and a final settling basin. The iron levels are relatively low at this site, so the first
VFW will remove the iron and will not be necessary as the second major component.
This will save money in organic matter cost. Automatic flushers will be incorporated
because of the moderate aluminum levels and the high flow rates, but valves will also be
part of the design to allow for manual flushing.

The estimated cost of constructing the treatment train is $625,000.
Predicted Effect of System on Receiving Stream:

The water discharging from the polishing wetland should be alkaline in nature with
minimal iron and aluminum concentrations. The treatment will remove 80 Ibs/day of
acidity, 1 Ib/day of iron, and 10 Ibs/day of aluminum. The metals will be retained in the
series of settling ponds. The treated water will be able to support an aquatic community
and will continue the neutralization of Montgomery Creek.

Other:

The high aluminum concentrations at this site have made it necessary to include a
sacrificial cell into the treatment train to protect the integrity of the remaining
components. We have also included automatic flushing systems and manual valves to
allow for flushing when deemed necessary. A final O&M plan will be developed with the
construction phase of the project once final design specifications are complete.
Additional maintenance will include the removal of precipitated metals from the settling
ponds. The ponds will be designed for a 10-year lifespan. Visual checks of the system
will be made monthly to insure that wildlife is not affecting the integrity of the system. A
monitoring plan will be established to determine the overall effects of the treatment
system on water quality. The Montgomery Run Watershed Association has agreed to
assume the long term O&M of the treatment system. They will be conducting the
monthly checks and reporting to the project consultant if any corrections need to be
made.

Priority #4: MON 30, Charlie’s Weir discharge

Site Description:

This monitoring point is a small tributary that emerges from a reclaimed surface mine site
with numerous AMD seeps. A biologically dead area where seeps emerge can be seen in

the large reclaimed field. The tributary also is connected with degraded runoff from the
reclaimed surface mine site and can see high flow fluctuation rates. All flow from the
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reclaimed surface mine site collects into a discrete channel and flows through a
previously mined but now wooded area before discharging into Montgomery Creek. The
source of pollution from the reclaimed surface mine is the only discrete source that
degrades the unnamed tributary although runoff and base flow to the stream are likely
also degraded due to past mining practices.

Summary of Chemistry on MON 30

Flow pH Lab | Cond Acidity Acid Iron Iron Load | Mn Al Sulfate
(gpm) (SU) (Umhos) (mg/l) Load (mgl/l) (Ibs/day) (mgl/l) (mgl/l) (mgl/l)
(Ibs/day)
Average 14.30 3.45 630.18 94.18 8.61 5.62 0.33 8.24 9.47 252.45
Min 0.07 2.80 323.00 41.00 0.10 141 0.01 3.25 4.88 115.00
Max 108.00 3.90 917.00 130.00 53.10 9.56 1.83 10.50 11.70 318.00
75% CI 26.41 3.57 694.08 103.22 14.49 6.59 0.53 9.04 10.31 274.07
90% ClI 31.62 3.62 721.54 107.11 17.02 7.01 0.61 9.38 10.67 283.36

Recommendations:

MON 30 has two recommendations to treat the discharge. One is to treat in the existing
channel that is created by the discharge and the second is to try to capture the discharge
where it emanates in the farm field. Both options need 1200 tons of limestone to treat the
discharge based on the chemistry of a flow of 30 gpm, acidity of 110 mg/L, Fe
concentration of 7 mg/L and Al concentration of 12 mg/L. It is also recommended to try
to vegetate the grassy reclaimed strip-mined area to decrease infiltration and runoff to the
channel area.

The treatment train for option #1 would entail constructing an upflow pond at the
beginning of the seep in the field followed by a settling basin. A VFW would then be
constructed followed by an additional settling basin. Option #2 would be to construct an
equalization basin in the channel followed by a VFW with 1200 tons of limestone
followed by a settling basin. A flushing component would be a part of both options due to
the moderate levels of aluminum. A concern with option #1 is that it is unknown what
excavation at the source of the discharge may uncover. Without further investigation into
the deep mine history of the area, option #2 is probably the safest option.

The estimated cost of constructing the treatment train for option #1 is $350,000, and the
estimated cost for option #2 is $275,000.

Predicted Effect of System on Receiving Stream:

The water discharging from the final settling basin should be alkaline in nature with
minimal iron and aluminum concentrations. The treatment will remove 10 Ibs/day of
acidity, 1 Ib/day of iron, and 1 Ib/day of aluminum. The metals will be retained in the
series of settling ponds. The treated water will be able to support an aquatic community
and will continue the neutralization of Montgomery Creek.
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Other:

The moderate aluminum concentrations at this site will minimize the need for flushing.
Therefore, an automatic flushing system will be installed on the VFWs. A final O&M
plan will be developed with the construction phase of the project once final design
specifications are complete. Additional maintenance will include the removal of
precipitated metals from the settling ponds. The ponds will be designed for a 10-year
lifespan. Visual checks of the system will be made monthly to insure that wildlife is not
affecting the integrity of the system. A monitoring plan will be established to determine
the overall effects of the treatment system on water quality. The Montgomery Run
Watershed Association has agreed to assume the long term O&M of the treatment
system. They will be conducting the monthly checks and reporting to the project
consultant if any corrections need to be made.

Priority #5: MON 34, Plant Trib
Site Description:

This monitoring point is the mouth of the small tributary (Plant Trib) that begins
unimpaired and is joined by MON 30 (Charlie’s Trib) before flowing through some
previously mined but now forested land and into Montgomery Creek. Although the
previously mined land is now forested, it still consists of large spoil areas that were
planted with pine trees. Two to three small seeps enter downstream of the spoil piles, but
do not significantly change the quality of the tributary.

Summary of Chemistry on MON 34

Flow pH Lab | Cond Acidity Acid Iron Iron Load | Mn Al Sulfate
(gpm) (SU) (Umhos) (mg/l) Load (mgl/l) (Ibs/day) (mgl/l) (mgl/l) (mgl/l)
(Ibs/day)
Average 488.26 4.16 209.58 25.58 132.50 0.33 1.91 2.05 2.39 68.67
Min 23.25 3.80 127.00 13.00 10.32 0.14 0.08 0.93 1.00 35.00
Max 1055.35 | 5.00 343.00 37.00 299.56 0.58 5.19 4.66 3.78 129.00
75% CI 624.40 4.26 226.57 27.98 166.53 0.36 2.46 2.39 2.62 76.38
90% ClI 682.92 4.31 233.87 29.02 181.15 0.38 2.70 2.54 271 79.69

Recommendations:

MON 34 is slightly different than the other sites. The recommendation here is to actually
treat the tributary instead of treating a discrete discharge. Two options are recommended
for this tributary. The first is to pull off 150 gpm near the headwaters of the tributary and
run through a limestone cell to increase the pH and allow aluminum to precipitate. The
second option is to place 200 tons per year of limestone sand along the stream bank and
allow it to wash into the stream. A concern with this would be the aluminum precipitating
in the stream and the length of stream necessary for mixing to occur. The design
chemistry at the weir was a flow rate of 680 gpm, acidity of 30 mg/L, Fe less than 1 mg/L
and Al of 3 mg/L. The chemistry is not that severe, but severe enough to not allow fish to
survive. By treating through either lime sand addition or by treating 120 gpm of stream
water running through two limestone cells of 1200 tons each with a settling basin in
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between, the pH would increase and the aluminum levels would decrease to sufficient
values able to support a fish community.

The estimated cost of constructing the treatment train for option #1 is $225,000, and the
estimated cost for option #2 is $4,000/year. The cost for option one is more expensive up
front, but it would be designed to function for 25 years with limited maintenance
compared to option #2 which would have yearly costs associated with it, along with
stream impacts.

Predicted Effect of System on Receiving Stream:

The water discharging from the final settling basin in option #1 should be alkaline in
nature with minimal iron and aluminum concentrations. The treatment will remove 10
Ibs/day of acidity, 1 Ib/day of iron, and 1 Ib/day of aluminum. The metals will be retained
in the series of settling ponds. The treated water will be able to support an aquatic
community and will continue the neutralization of Montgomery Creek.

Other:

The low aluminum concentrations at this site will minimize the need for flushing with
option #1. A final O&M plan will be developed with the construction phase of the project
once final design specifications are complete. Additional maintenance will include the
removal of precipitated metals from the settling ponds. The ponds will be designed for a
10-year lifespan. Visual checks of the system will be made monthly to insure that wildlife
is not affecting the integrity of the system. A monitoring plan will be established to
determine the overall effects of the treatment system on water quality. The Montgomery
Run Watershed Association has agreed to assume the long term O&M of the treatment
system. They will be conducting the monthly checks and reporting to the project
consultant if any corrections need to be made.

Priority #6: MON 68, Big Pond
Site Description:

This monitoring point is below a large pond that is formed by numerous seeps emanating
from a large reclaimed surface mine which feeds the headwaters of the unnamed tributary
(Last Trib) to Montgomery Creek. The seeps form from toe-of-spoil seepage that enters
all along the pond. The pond also has an intermittent channel that enters. The channel is
formed from toe of spoil seepage entering along the edge of the reclaimed surface mine.
An additional source of hydrology enters from above the reclaimed strip mine. The weir
catches all sources of hydrology mentioned.
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Summary of Chemistry on MON 68

Flow pH Lab | Cond Acidity Acid Iron Iron Load | Mn Al Sulfate
(gpm) (SU) (Umhos) (mg/l) Load (mgl/l) (Ibs/day) (mgl/l) (mgl/l) (mgl/l)
(Ibs/day)
Average 142.89 6.11 808.25 8.25 18.80 1.33 1.65 4.85 1.78 386.75
Min 23.40 5.50 623.00 -1.00 -1.18 0.51 0.37 2.70 0.33 292.00
Max 370.00 6.70 980.00 18.00 79.86 2.70 3.19 6.49 7.91 482.00
75% CI 184.75 6.23 844.20 10.18 26.89 1.58 1.99 5.25 2.45 404.36
90% ClI 202.75 6.28 859.65 11.01 30.37 1.68 2.14 5.42 2.74 411.94

Recommendations:

MON 68 is a large existing pond with many seeps emanating into it. The recommended
system would leave the pond in place and add baffles and aeration through a windmill to
allow the metals to precipitate before entering the treatment train. The design chemistry
has the flow rate at 100 gpm (flow is much higher in the spring, and a by-pass channel
will be included), acidity is 12 mg/L, Fe is 2 mg/L, Al is 3 mg/L and Mn is 6 mg/L. The
treatment system will be built in the existing valley. After discharging from the existing
pond, a limestone cell with 800 tons of limestone will be built followed by an additional
settling basin in the valley. The pH at this site ranges from 5.5 to 6.7, so it is felt that
settling volume and aeration is the biggest obstacle at this site. Innovative techniques of
aeration using a windmill and “bubbles” under the surface of the water will be used. A
similar system is being designed in the Morgan Run watershed on a site with much
higher levels of iron.

The estimated cost of constructing the treatment train is $175,000.
Predicted Effect of System on Receiving Stream:

The water discharging from the final settling basin should be alkaline in nature with
minimal iron and aluminum concentrations. The treatment will remove 20 Ibs/day of
acidity, 2 Ib/day of iron, and 2 Ibs/day of aluminum. The metals will be retained in the
series of settling ponds. The treated water will be able to support an aquatic community
and will continue the neutralization of Montgomery Creek.

Other:

The low aluminum concentrations at this site will minimize the need for flushing. A final
O&M plan will be developed with the construction phase of the project once final design
specifications are complete. Additional maintenance will include the removal of
precipitated metals from the settling ponds. The ponds will be designed for a 10-year
lifespan. Visual checks of the system and windmill will be made monthly or bi-weekly to
insure that wildlife or people are not affecting the integrity of the system. A monitoring
plan will be established to determine the overall effects of the treatment system on water
quality. The Montgomery Run Watershed Association has agreed to assume the long
term O&M of the treatment system. They will be conducting the monthly checks and
reporting to project consultant if any corrections need to be made.
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Priority #7: MON 23, Coutriaux’s deep mine

Site Description:

This monitoring point is a conveyed deep mine discharge. The discharge emerges from a
drainpipe and forms an iron mat just upstream of the unnamed tributary (Road Trib) to
Montgomery Creek. The iron mat borders both the unnamed tributary and Montgomery
Creek for approximately 30 feet or more.

Summary of Chemistry on MON 23

Flow pH Lab | Cond Acidity Acid Iron Iron Load | Mn Al Sulfate
(gpm) (SU) (Umhos) (mg/l) Load (mgl/l) (Ibs/day) (mgl/l) (mgl/l) (mgl/l)
(Ibs/day)
Average 32.19 6.05 986.83 41.83 16.18 41.98 16.23 5.80 0.32 357.00
Min 23.10 5.00 924.00 37.00 11.63 36.80 11.38 5.25 0.32 325.00
Max 40.10 6.40 1060.00 49.00 23.02 49.90 23.93 6.39 0.32 376.00
75 % ClI 33.85 6.18 999.61 43.20 17.26 43.23 17.28 5.94 362.08
90% ClI 34.57 6.24 1005.11 43.79 17.72 43.77 17.73 6.00 364.26

Recommendations:

MON 23 is difficult to treat due to space issues. One option may be to try to pipe the
discharge to another location to treat, but watching elevation changes would be
important. A final decision would be based on surveying of the area. The major concern
of the discharge is the iron concentration of 44 mg/L. The design chemistry is a flow of
40 gpm, pH of 6.2, alkalinity of 37 mg/L, acidity of 45 mg/L and Al less than 1 mg/L.
Basically, this type of discharge needs aeration and settling volume, which unfortunately
is not available at this site. Also, approximately 500 tons of limestone is needed to
neutralize the acidity from the precipitating iron. Further investigation needs to occur as
to where the settling basin or constructed wetland with the necessary limestone could be
located. Due to the proximity to the stream and a residence, no “good” recommendation
is available at this time. Further investigation at this site is needed to develop the proper
treatment option. A similar system is being designed in the Morgan Run watershed on a
site with much higher levels of iron.

The estimated cost of constructing the necessary wetland with 500 tons of limestone
would be approximately $125,000.

Predicted Effect of System on Receiving Stream:

The water discharging from the wetland should be alkaline in nature with minimal iron
and aluminum concentrations. The treatment will remove 16 Ibs/day of acidity, 16 Ib/day
of iron, and less than 1 Ib/day of aluminum. The iron will be retained in the wetland. The
treated water will be able to support an aquatic community and will continue the
neutralization of Montgomery Creek.
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Other:

A final O&M plan will be developed with the construction phase of the project once final
design specifications are complete. Maintenance will include the removal of precipitated
metals from the settling ponds and/or wetland. Visual checks of the system will be made
monthly to insure that wildlife is not affecting the integrity of the system. A monitoring
plan will be established to determine the overall effects of the treatment system on water
quality. The Montgomery Run Watershed Association has agreed to assume the long
term O&M of the treatment system. They will be conducting the monthly checks and
reporting to the project consultant if any corrections need to be made.

Priority #8: MON 73, Dog Trib
Site Description:

MON 73 emanates from an abandoned highwall area (exploratory cut) where a small
impoundment has formed. It flows out of the “cut” joining an unnamed tributary (Dog
Trib) to Montgomery Creek. Iron is precipitating at the top of the channel, creating a
small iron mat. The weir was positioned to collect water below the confluence of the
discharge and the unnamed tributary as the tributary flows down from a previously mined
area.

Summary of Chemistry on MON 73

Flow pH Lab | Cond Acidity Acid Iron Iron Load | Mn Al Sulfate
(gpm) (SU) (Umhos) (mg/l) Load (mgl/l) (Ibs/day) (mgl/l) (mgl/l) (mgl/l)
(Ibs/day)
Average 36.26 4.66 511.33 15.56 6.95 0.64 0.21 0.49 0.76 223.78
Min 0.00 4.10 355.00 8.00 0.50 0.05 0.02 0.16 0.28 148.00
Max 120.00 5.40 627.00 25.00 17.99 1.79 1.04 0.91 1.28 286.00
75% Cl 49.67 4.81 546.21 17.36 9.17 0.90 0.34 0.59 0.90 239.72
90% ClI 55.43 4.87 561.20 18.13 10.12 1.02 0.39 0.63 0.95 246.57

Recommendations:

MON 73 ranks as #8 on the priority list due to the chemistry and because of the potential
remining in the area. This site would benefit most from reclamation of the abandoned
highwall and as the permitting process occurs with the remining activities, GFCC will be
recommended if at all possible to reclaim the highwall area which is producing the
discharge. If this is not possible, when remining activities are complete, this discharge
will be revisited to determine if the chemistry is the same. If so, the design chemistry of
60 gpm, pH 4.8, acidity 20 mg/L, Fe, Al, and Mn all less than 1 mg/L will be used. The
recommendation for this site would be to “pack the pit” with a limestone cell with
approximately 1000 tons of limestone to neutralize the acidity before it flows and forms a
channel down to the tributary to Montgomery Creek. Any metals would be allowed to
precipitate in the existing channel.

The estimated cost of constructing the limestone cell would be $125,000.
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Predicted Effect of System on Receiving Stream:

The water entering the tributary should be alkaline in nature with minimal iron and
aluminum concentrations. The treatment will remove 7 Ibs/day of acidity and less than 1
Ib/day of iron and aluminum. The metals will be retained in the existing channel. The
treated water will be able to support an aquatic community and will continue the
neutralization of Montgomery Creek.

Other:

A final O&M plan will be developed with the construction phase of the project once final
design specifications are complete. Visual checks of the system will be made monthly to
insure that wildlife is not affecting the integrity of the system. A monitoring plan will be
established to determine the overall effects of the treatment system on water quality. The
Montgomery Run Watershed Association has agreed to assume the long term O&M of
the treatment system. They will be conducting the monthly checks and reporting to the
project consultant if any corrections need to be made.

Priority #9: MON 71, Danvir’s Cistern

Site Description:

This discharge forms from what is either a piped spring or a possible borehole from a
deep mine. The discharge exits a pipe cast in concrete. The discharge flows near houses

before it enters into an unnamed tributary (Last Trib) to Montgomery Creek.

Summary of Chemistry on MON 71

Flow pH Lab | Cond Acidity Acid Iron Iron Load | Mn Al Sulfate
(gpm) (SU) (Umhos) (mg/l) Load (mgl/l) (Ibs/day) (mgl/l) (mgl/l) (mgl/l)
(Ibs/day)
Average 43.10 5.38 899.58 10.00 6.00 0.13 1.23 0.78 437.33
Min 9.48 4.60 798.00 3.00 0.00 0.05 0.91 0.47 354.00
Max 109.00 5.90 998.00 23.00 30.06 0.37 1.83 1.62 527.00
75% ClI 53.58 5.49 921.66 11.92 8.75 0.20 1.33 0.88 456.46
90% ClI 58.09 5.54 931.15 12.74 9.93 0.23 1.37 0.92 464.68

Recommendations:

MON 71 ranks as #9 on the priority list due to the chemistry and because of the space
availability for treatment. There is also a concern of safety due to the proximity of the
potential treatment systems to houses and children. Fencing would definitely need to be a
component of these treatment systems. If ultimately it is deemed necessary to treat this
discharge, the design chemistry would be 40 gpm, pH of 5.5, acidity of 15 mg/L,
alkalinity of 10 mg/L, and Fe, Al, and Mn all less than 1 mg/L. The recommendation at
this site would be to dig into the borehole/spring and put in an ALD for safety or just line
the existing channel with limestone. It would not be recommended that any ponds or
standing water be located so close to houses. An open limestone channel would work
well here due to the “drop”, but survey and elevations would be necessary before a final
decision could be reached. Another concern of digging into the “borehole” would be what
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you might find or the quantity of water you may encounter. The safe bet would be to pack
the channel with limestone or to determine if it is even necessary to treat the discharge
due to the borderline chemistry.

The estimated cost of constructing the limestone cell would be $75,000.
Predicted Effect of System on Receiving Stream:

The water entering the tributary should be alkaline in nature with minimal iron and
aluminum concentrations. The treatment will remove 6 Ibs/day of acidity and less than 1
Ib/day of iron and aluminum. The metals will be retained in the limestone channel. The
treated water will be able to support an aquatic community and will continue the
neutralization of Montgomery Creek.

Other:

A final O&M plan will be developed with the construction phase of the project once final
design specifications are complete. Visual checks of the system will be made monthly to
insure that wildlife is not affecting the integrity of the system. A monitoring plan will be
established to determine the overall effects of the treatment system on water quality. The
Montgomery Run Watershed Association has agreed to assume the long term O&M of
the treatment system. They will be conducting the monthly checks and reporting to the
project consultant if any corrections need to be made.

Priority #10: MON 67, Killer Trib

A schematic of this treatment system is not included because it is an active treatment
system, however the existing site conditions and placement of the treatment system can
be found in Appendix D.

Site Description:

MON 67 is a stream sample that was taken below the confluence of two branches, MON
44 and MON 45, of the unnamed tributary (Killer Trib) to Montgomery Creek. Both
branches are impacted from reclaimed surface mine sites. Remining is taking place on the
MON 44 tributary and improvements are being seen in the quality and it is believed that
improvements will continue. Both branches of the Killer Trib have numerous small,
diffuse seeps entering them that make it hard to treat the stream. It is believed that some
of the water chemistry is due to polluted base flow to the stream in addition to the seeps.
The MON 67 sample was collected below the confluence with the intention that active
treatment would most likely be recommended due to the severity of the chemistry and the
fact that there is no discrete discharges to focus treatment on. MON 67 is just below the
headwaters of the Killer Trib but above the MON 52A and 52B discharges. By using a
lime doser and building settling basins off stream to protect the integrity of the stream
channel itself, it is felt that a surge of alkalinity can be sent down the tributary and boost
quality throughout the watershed.
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Summary of Chemistry on MON 67

Flow pH Lab | Cond Acidity Acid Iron Iron Load | Mn Al Sulfate
(gpm) (SU) (Umhos) (mg/l) Load (mgl/l) (Ibs/day) (mgl/l) (mgl/l) (mgl/l)
(Ibs/day)
Average 255.27 3.57 1737.50 117.75 283.58 9.49 21.18 24.45 9.21 959.75
Min 71.63 3.30 1060.00 61.00 0 4.50 0 13.10 4.83 514.00
Max 651.88 3.90 2440.00 174.00 656.60 16.00 35.17 35.00 13.10 1429.00
75% CI 316.02 3.73 1869.49 128.72 339.78 10.67 24.55 26.69 10.06 1051.34
90% ClI 342.14 3.75 1926.44 133.43 363.94 11.18 26.00 27.66 10.42 1090.72

Recommendations:

MON 67 is the most severe sampling location in the watershed. Passive treatment is not
really an option at this site as over 10,000 tons of limestone would be needed due to the
high flow rate and severity of the chemistry. The use of a lime doser is being
recommended at the site. It would not only treat the high flow rate from the tributaries,
but would also add alkalinity to the entire length of the Killer Trib and boost the quality
throughout the watershed in combination with efforts downstream at sites MON 52A &
52B, and MON 40, 41, & 42.

The design chemistry for the doser would be a flow rate of 350 gpm with an acidity
concentration of 150 mg/L, iron concentration of 15 mg/L, aluminum concentration of 15
mg/L, and manganese concentration of 30 mg/L.

The lime doser would use approximately 125 tons per year of lime with a cost of $15,000
per year with an initial capital cost of $150,000.

Predicted Effect of System on Receiving Stream:

The treatment options will remove 285 Ibs/day of acidity, 22 Ibs per day of iron and 28
Ibs/day of aluminum. Excess alkalinity would be produced and would continue the
neutralization of Montgomery Creek.

Priority #11: MON 48A, Two Pipe Seep

A schematic of this treatment system is not included because it has not been determined
what type of treatment will be used to treat this discharge.

Site Description:

MON 48A is a discharge that was sampled below the confluence of two branches, MON
44 and MON 45, of the unnamed tributary (Killer Trib) to Montgomery Creek. Both
branches are impacted from reclaimed surface mine sites. Remining is taking place on the
MON 44 tributary and improvements are being seen in the quality and it is believed that
improvements will continue; however, this discharge will need to be addressed in order to
meet the TMDL. Due to the high loadings of acidity and dissolved metals, as well as, the
close proximity of this discharge to the stream (<5 feet), designing a system to treat this
discharge will be challenging.
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Summary of Chemistry on MON 48A

Flow pH Lab | Cond Acidity Acid Iron Iron Load | Mn Al Sulfate
(gpm) (SU) (Umhos) (mall) Load (mgl/l) (Ibs/day) (mgl/l) (mgl/l) (mgl/l)
(Ibs/day)
Average 33.53 3.27 2353 158.67 61.22 4.42 1.69 34.45 11.04 1374.42
Min 14.20 3.00 2130 126.00 35.22 1.24 0.33 28.20 8.27 1214.00
Max 61.60 3.60 2640 207.00 102.16 8.27 2.72 41.80 16.10 1538.00
75% CI 39.52 3.33 2399 165.62 70.43 5.10 1.93 35.85 11.81 1416.03
90% CI 42.09 3.36 2418 168.60 74.39 5.40 2.03 36.45 12.14 1433.93

Recommendations:

MON 48A is one of the most difficult discharges to treat in the watershed from an
engineering standpoint. This discharge emerges as a seep less than 20 feet from the right
bank of the “Killer Trib” and is sandwiched between that tributary and a very steep
hillside. Passive treatment is not really an option at this site as there is not enough room
to build a passive system big enough to handle the severe chemistry of this discharge.
Several options are being explored to capture and reroute this discharge so that it can be
treated in conjunction with other discharges in the area. One possibility would be to pipe
the discharge downstream to be treated with Priority #3: MON 40, 41 & 42. The other
option would be to capture the water and direct it to active treatment along with the other
water at Priority #10: MON 67, which is just upstream from this site.

The design chemistry for the system would be a flow rate of 50 gpm with an acidity
concentration of 170 mg/L, iron concentration of 10 mg/L, aluminum concentration of 15
mg/L, and manganese concentration of 40 mg/L.

Cost for treatment will depend on what type of treatment is deemed most appropriate for
this discharge once further engineering studies are completed.

Predicted Effect of System on Receiving Stream:

Without knowing the exact method of treatment for this discharge, it can only be said that
whatever option is chosen will be designed to remove the acid and metal loads from the
stream and produce excess alkalinity that would continue the neutralization of
Montgomery Creek.

4.3 Summary Treatment Areas

Table 2.3 in Section 2 of this narrative summarizes the treatment necessary for the
restoration of Montgomery Creek. Eleven priority treatment areas as described above are
needed. The table lists the type of treatment to be used and the cost associated with each
area. The best available technology at the time will be used and treatment designs may be
changed upon further site investigation. These are conceptual designs only.

Considerations will be taken into all final designs. Flushing systems will be a priority and
concern, especially at all sites with high aluminum levels. Systems with the highest
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aluminum levels are being designed with sacrificial limestone cells at the beginning of
the treatment to protect the main treatment cell from plugging. The vertical flow systems
may incorporate the two-tiered approach to flushing to insure the top 6” of limestone
does not become plugged with aluminum. By-pass systems will be used in all treatment
areas to allow excess flow to by-pass the system, instead of short circuiting or decreasing
the longevity of the system. The by-pass system will consist of limestone channels to
provide some treatment to the excess flow. The VFW will incorporate at least 24 inches
of organic matter to insure the long-term viability of a bacterial community, which should
act to reduce iron and add alkalinity to the system. The piping system will be designed in
a grid like pattern to insure flow throughout the system and decrease the chance of
preferential flow. In-flow will be distributed through a perforated pipe on the horizontal
surface of the VFW to insure flow throughout the system. The aerobic wetlands will be
constructed with a combination of organic material and limestone to increase alkalinity
production and longevity of the compost layer. This will ensure the bacterial community
is able to thrive and act as sulfate reducers through the lifetime of the system.

4.4 Additional Areas of Interest

Due to constraints of both time and money, certain areas of the watershed were not
studied in as great of detail during the assessment of Montgomery Creek as others. Some
data was collected for these areas from historic mining permits and all were sampled at
the mouth on a monthly or quarterly basis, but due to low volume and/or marginal
impairment, these areas were determined to have minimal impact to the overall health of
the watershed. The following are tributaries/areas that show water quality impairment but
were determined through the assessment to be of little significance to the overall water
quality of the main stem of Montgomery Creek.

MON 29, Unnamed tributary to Montgomery Creek

MON 43, Unnamed tributary to Montgomery Creek (MT4)
MON 25, Unnamed tributary to Montgomery Creek (Camp Trib)
Unnamed tributary to Montgomery Creek (Road Trib, MT2)

Once the top eleven priorities in the watershed have been addressed, it is expected that
the TMDL for Montgomery Creek should be met. If this is not the case, perhaps these
tributaries should be taken into further consideration at that time.

In addition, due to the fact that Clearfield Reservoir is a water supply reservoir for
Clearfield and the surrounding areas, it is recommended that a Source Water Protection
Plan be developed for the area of the watershed above the reservoir impoundment.
Clearfield County Conservation District will work with the watershed group to help
develop that plan.

Note: A description of each of these areas can be found in Section 2 of this report, while
a photograph of each can be found in Appendix E.
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5.0 TECHNICAL AND FINANCIAL ASSISTANCE NEEDED TO
IMPLEMENT BMPS

Several organizations are working to restore the Montgomery Creek Watershed. These
include the Lawrence Township Board of Supervisors (Township), the Montgomery Run
Watershed Association (MRWA), Clearfield County Conservation District (CCCD), the
Clearfield County Senior Environment Corps (CCSEC), and the Clearfield High School
Watershed Club (Watershed Club), collectively known as the “Project Partners.” The
roles and efforts of these organizations are discussed later in this narrative. These
organizations, particularly the MRWA, SEC, and Watershed Club are comprised of
volunteers and have limited technical and financial resources. Lawrence Township has
been assisting the MRWA with project administration and oversight for restoration
projects in the Montgomery Creek Watershed, but the Township is also financially
strapped and is unable to provide significant amounts of funding for the restoration of
Montgomery Creek. Therefore, technical and financial assistance will be needed to
implement the BMPs required to restore the Montgomery Creek Watershed. The
technical and financial assistance needed for design, installation, and maintenance and
potential funding sources and shortfalls are described in the following paragraphs.

5.1  Design, Installation, and Maintenance Costs

This implementation plan has identified ten areas where BMPs are currently being
installed or will need to be installed to remediate the water quality problems in the
Montgomery Creek Watershed in order for the TMDLs for the stream to be met. A
listing of the ten priority areas, as well as, the areas in need of further study and the
activities for which future funding will be required is provided in the following table.

TABLE 5.1 PROJECTS AND PROJECT TASKS REQUIRING FUTURE

FUNDING
PROJECT | DESIGN AND | CONSTRUCTION OPERATION ESTIMATED
PERMITTING | FUNDS NEEDED AND COSTS
FUNDS MAINTENANCE
NEEDED FUNDS
NEEDED

MON 52A NO YES YES $525,000 to

Passive $625,000
Treatment 319 Program

System funded 2007
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MON 52B
Passive
Treatment
System

YES

Applied for
2008

YES

YES

$125,000

MON 40,
41 & 42
Passive

Treatment
System

YES

Applied for
2008

YES

YES

$625,000

MON 30
Passive
Treatment
System

YES

YES

YES

$275,000 to
$350,000

MON 34
Passive
Treatment
System

YES

YES

YES

$225,000 +
$4,000/yr

MON 68
Passive
Treatment
System

YES

YES

YES

$175,000

MON 23
Passive
Treatment
System

YES

YES

YES

$125,000

MON 73

Reclamation

and Passive
Treatment
System

YES

YES

YES

$125,000
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MON 71 YES YES NO $75,000
Passive o
Treatment Minimal
System maintenance
MON 67 YES YES YES $150,000 +
Active $15,000/yr
Treatment
System
MON 48A YES YES YES $45,000 for
Additional additional
Studies & studies &
Treatment design and
System permitting
MON 29* YES NO NA $3,550
Additional
Studies
MON 43* YES NO NA $3,550
Additional
Studies
MON 25* YES NO NA $3,550
Additional
Studies
Road Trib* YES NO NA $3,550
Additional
Studies
TOTAL ESTIMATED COST FOR ABOVE RESTORATION PROJECTS | $2,484,200 -
2,659,200 +
$19,000/yr

* Will require funding for further investigation, water sampling, etc.
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5.1.1 Overall Watershed Restoration Costs

Construction costs for the future treatment and reclamation sites in the Montgomery
Creek Watershed are also addressed in Section 4 of this report as part of the description
of each priority area. A summary of the priority projects along with the associated
construction costs can also be found in Table 2.3 in Section 2.

5.2  Sources of Funding for Plan Implementation

Several potential sources of funding have been identified for the remaining restoration
efforts in the Montgomery Creek Watershed. These funding sources include
Pennsylvania’s Growing Greener Program (both the Growing Greener I and 11 Programs)
and the Federal Section 319 Program. The Township and CCCD have both been
successful in obtaining Section 319 and Growing Greener funding for projects in the area
in the past. Other potential sources of funding include Federal Funding available through
the Office of Surface Mining and/or assistance from the DEP BAMR. Several areas in the
watershed may have bond money available to assist in the restoration of those areas. This
will need to be explored through talks with the DEP Moshannon District Mining Office.

Other smaller potential sources of funding in the form of matching funds and volunteer
funds have also been identified. These include funding provided by project consultants,
who typically provide some services at no charge as a form of matching funds, volunteer
labor for the collection of water samples, and matching funds provided by the Township
and/or CCCD for project oversight and management. Potential other sources include
volunteer labor for planting and other small projects.

Operation and maintenance costs will require long-term and ongoing funding. The
Project Partners will explore all avenues for long-term operation and maintenance,
including the potential for re-use or sale of precipitates, such as iron and aluminum,
recovered from their treatment facilities. If current research into the recovery and reuse
of metals precipitates from treatment systems results in a market for these materials, these
precipitates will be sold, donated to research, etc. in a manner which either generates
funds that could be used for operation and maintenance costs or that minimizes the costs
of disposal of materials for the Project Partners.

5.3  Funding Shortfalls

At the present time, it is believed that the current funding sources are sufficient to provide
for the design and construction of reclamation/remediation projects for the restoration of
most of the priorities in the watershed. However, funding for the more costly projects,
especially those requiring active treatment methods, may be more difficult to obtain due
to limited funding sources and competition for funding among projects. Currently, the
Growing Greener and 319 programs will pay for construction of active treatment
systems, but only if the applicant has demonstrated the ability to pay for the operation
and maintenance for those systems for a period of at least 20 years.

A known funding shortfall for treatment system operation, maintenance, and replacement
currently exists for all projects to be implemented. Prior to the 2006 Growing Greener
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Grant Application Round, funding was not available for the operation and ongoing
maintenance of treatment systems. Although some grant funding is now available for
operation and maintenance, these funds are limited. While the Project Partners can
provide varying amounts of volunteer labor for operation and maintenance activities, both
groups will be in need of funds for future maintenance activities, such as replacement of
limestone in passive treatment systems.

There is some talk that these funds may become available through the recent
reauthorization of the federal Abandoned Mine Land Fund, where up to thirty percent of
Pennsylvania’s annual allocation could be set aside for watershed restoration projects.

54  Technical Assistance Required

The MRWA, Watershed Club, and CCSEC are organizations comprised of volunteers,
and all have limited technical and financial resources. These organizations will be in
need of technical assistance for these projects to be implemented in the Montgomery
Creek Watershed. The needed technical assistance will include, but will not be limited
to, engineering and design services such as site design, development of erosion and
sediment control plans, and development of operation and maintenance plans, and
permitting assistance such as obtaining stream encroachment permits.  These
organizations have established consultants who have been assisting them with watershed
restoration activities for a number of years.
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6.0 PUBLIC INFORMATION AND PARTICIPATION

As part of the watershed assessment, the stakeholders for restoration of the Montgomery
Creek Watershed were identified. This section provides more detailed information
specific to the Montgomery Creek watershed regarding stakeholders, sources of
information and influence in the watershed, a watershed advisory group, and information
strategy.

6.1 Stakeholder Identification

The following stakeholders have been identified for restoration activities in the
watershed: MRWA; PA DEP; Lawrence Township Board of Supervisors; Clearfield
Borough; Clearfield County Conservation District (CCCD); Clearfield High School
Watershed Club; Susquehanna River Basin Commission; the Pennsylvania State
University DuBois Campus; Old Town Sportsman’s Association; Clearfield County
Recreation and Tourism Authority; Clearfield County Planning Commission; West
Branch Susquehanna Restoration Coalition; Upper West Branch Regional Greenways
Committee; Trout Unlimited; Clearfield Municipal Authority; the Pennsylvania
Department of Conservation and Natural Resources - Bureau of Forestry (Moshannon
State Forest); the Mid-Atlantic Highlands Action Program; U.S. Office of Surface
Mining; U.S. Army Corps of Engineers; U.S. Environmental Protection Agency; private
consultants; residents and landowners along Montgomery Creek; other government
interests; and local development interests. Strong, sustainable partnerships between local
stakeholders and other entities is crucial in the restoration of the Montgomery Creek
Watershed.

Lawrence Township has provided ongoing support for the MRWA'’s restoration activities
in the Montgomery Creek Watershed. The Township provides fiscal administration for
the MRWA'’s grants, as the MRWA does not have 501(c)(3) status, and also provides
matching funds in the form of project administration costs.

The CCCD has provided ongoing support to the restoration of Montgomery Creek by
providing technical guidance through all phases of the assessment project, as well as, the
preparation of this implementation plan. The Watershed Specialist at the District has
provided the volunteers with training on water sampling, equipment use, and AMD
treatment technologies. She has also helped the group to collect monthly and quarterly
stream samples, performed macroinvertebrate sampling, compiled and interpreted the
water quality data, and worked with a consultant to develop the conceptual treatment
system designs. She has and will continue to assist the volunteers with grant writing and
other technical assistance as restoration of the watershed progresses.

The Clearfield High School Watershed Club was re-organized using a grant provided by
the Mid-Atlantic Highlands Action Program. The aim of the watershed club is to give
students hands-on learning opportunities as they relate to new standards in science and
environmental education curriculums. The students have spent a great deal of time along
Montgomery Creek gathering water samples, performing streamside tests of water

6-1



Implementation Plan for Montgomery Creek August 2008

chemistry, and collecting macroinvertebrates for study. The students have agreed to
continue these activities, as well as, collect quarterly samples at the mouth of
Montgomery Creek for analysis by a DEP-certified laboratory. In this way, the students
will keep record of the improvements in water quality that are noted in Montgomery
Creek as implementation of restoration activities progresses. The students are also
planning stream clean-ups and other projects to benefit the watershed. They have built
and maintain a kiosk located near the Hyde Post Office at the mouth of Montgomery
Creek to keep local citizens informed of the work being done on the stream. Many
students use this work to complete their senior projects and it is hoped that the watershed
club can serve as a pilot project that can be implemented in other local schools with
nearby streams.

A large portion of the Montgomery Creek Watershed is located within the boundaries of
the Moshannon State Forest. Because the stream is located within State Forest Lands,
opportunities for public access and recreation are abundant. Water quality improvements
in the lower reaches of the stream will complement the already abundant aquatic life,
wildlife, and wetland and riparian habitats on the State Forest Lands, and will also
improve recreational opportunities. Because this watershed serves as the public water
supply for Hyde, Clearfield Borough, and the surrounding community, it is important that
the MRWA work with DCNR - Bureau of Forestry and the Clearfield Municipal
Authority to assure that a source water protection plan is in place for this area of the
watershed.

The list of stakeholders includes Lawrence Township, the Borough of Clearfield, the
town of Hyde, and residents and property owners along Montgomery Creek and nearby
communities. Montgomery Creek flows through the town of Hyde and into the West
Branch just upstream of Clearfield Borough. Improved water quality in the stream would
result in improved quality of living in these areas, increased property values, and
increased recreational opportunities.

6.2 Sources of Information and Influence in the Watershed

Sources of information and influence in the watershed include newspapers, websites,
radio stations, and local gathering places. The Clearfield Progress and the DuBois
Courier Express/Tri-County Sunday are the local newspapers and the primary sources of
printed information in the watershed. = The Progress is available online at
www.theprogressnews.com, and the Courier Express/Tri-County Sunday is available
online at www.thecourierexpress.com. These papers include community and outdoor
features in addition to regular news that would be appropriate for publication of
watershed-related activities. Another local, online news source is Gant Daily, which can
be found online at www.gantdaily.com.

A website is available for Clearfield County, which could also potentially serve to
publicize information relating to watershed issues. This website can be located at
http://www.clearfieldco.org/. Additional information pertaining to watershed activities
could potentially be posted on the Clearfield County Recreation & Tourism Authority’s
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website at www.visitclearfieldcounty.org or the Clearfield County Conservation
District’s website at www.clfdccd.com.

The local radio station out of Clearfield is WOKW 102.9 FM. This station regularly runs
public notices and information pieces on local happenings. They have a regular public
affairs program on Sunday called “A Closer Look,” where they discuss issues that are
important to the local community. The Conservation District has used this format to get
the word out about watershed-related activities in the past, so this would likely be a great
way to inform the public about the efforts to restore Montgomery Creek.

The town of Hyde is a very small community with limited public and commercial
locations. Events and news relating to Montgomery Creek could be posted in the Hyde
Post Office and the Hyde Fire Hall building in Hyde. Additional public places for the
distribution of information in Clearfield include the Clearfield Post Office and numerous
outdoor related businesses, such as, Jim’s Sports Center and Bob’s Army and Navy Store.
The kiosk at the Hyde Post Office that is maintained by the Clearfield High School
Watershed Club would also be a great place to post watershed-related information, as is
already being done.

On a related note, the Conservation District is currently involved in a Social Marketing
study through EPA Region 3 to determine the marketability of Montgomery Creek, and
two adjacent watersheds, Hartshorn Run and Anderson Creek. Through this study, the
Conservation District hopes to learn the best ways to inform the public of watershed
activities in those watersheds, raise awareness of AMD issues, and attract new volunteers
to help in restoration activities. This project should be complete in 2008.

6.3 Information Strategy

Local citizens will be informed about current watershed issues in the Montgomery Creek
Watershed, and their involvement will be solicited during implementation of restoration
projects in the watershed. Two primary mechanisms will be utilized to disseminate
information: public presentations to be held during meetings of the MRWA and press
releases to the local media identified previously in this narrative.

The MRWA meets on an as-needed basis, however, as restoration activities in the
watershed increase, it is recommended that they begin to meet on a more regular basis,
preferably monthly or bi-monthly. Using the information gleaned from the Social
Marketing project, the MRWA can, hopefully, attract some additional members and these
meetings will become an excellent setting for distribution of watershed information. The
meetings will allow for dialog with local citizens and provide an opportunity for citizens
to provide input on the project and restoration plan. The local newspapers and websites
will also provide a means of distributing information to the general public.

Public distribution of planning and project information shall occur at three key points for
the remaining projects in the watershed: 1) Prior to the application for funding for design
and for construction; 2) Prior to commencement of construction; and 3) Following
completion of construction. A project status report will be provided at an MRWA

6-3



Implementation Plan for Montgomery Creek August 2008

meeting for each of the three key points. A press release will also be distributed to the
newspapers and websites listed previously, prior to the commencement of construction

activities.
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7.0 IMPLEMENTATION SCHEDULE AND EVALUATION

This implementation plan has identified ten priority areas where BMPs will need to be
installed and several other areas that need further evaluation to remediate the water
quality problems in the Montgomery Creek Watershed in order for the TMDLs for the
stream to be met. In three of the areas, efforts to obtain funding for reclamation and
remediation, design and permitting activities, or construction activities are underway.
Efforts have yet to begin in the other areas pending completion of this implementation
plan. An implementation schedule, including implementation milestones, funding,
construction, and maintenance activities, responsible parties, local considerations, and
progress monitoring and reporting is detailed in the following paragraphs. Because the
watershed is fairly small in size, the watershed was not divided into subwatersheds.

7.1 Implementation Milestones

The implementation milestones for the restoration of Montgomery Creek include
funding, construction, and maintenance activities, as shown in Section 7.4 of this
narrative. The milestones provide specific target dates to obtain funding, construct or
implement projects, to maintain projects, and to monitor and report on the progress of
projects.

The Montgomery Creek Watershed Association will begin meeting on a more regular
basis, at least once per quarter, preferably monthly or bimonthly. The meetings will allow
for coordination of project funding applications, and will provide an opportunity for the
responsible parties to address the planning of future projects, to review and report on the
progress of ongoing and completed projects, and to address any difficulties in achieving
the project implementation milestones. If milestones are not achieved due to a lack of
funding, weather, or any other unforeseen factors that may prevent construction of all of
the scheduled projects in any given year, the project implementation milestones and
schedule will be adjusted accordingly, and uncompleted projects will be rescheduled for
the following year.

7.2 Funding, Construction, and Maintenance Activities

Funding for restoration activities in the Montgomery Creek Watershed has historically
been obtained from grant sources, with small amounts of matching funds provided from
contractors, watershed organizations, and consultants. A schedule for applying for
funding for remaining projects in the watershed is included in Section 7.4. This schedule
IS subject to change based on availability and award of funding.

The status of construction of existing projects has been included in Section 7.4, and
estimated construction dates have been included for anticipated future projects.
Construction is dependent on project funding, and the construction schedule may need to
be revised in the future. As construction of each project is completed, the evaluation
process will begin and the implementation schedule for future projects will be reviewed
to determine if changes should be made prior to construction to incorporate
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considerations such as improvements in BMP technology, successes or failures of BMPs
in the watershed, and maintenance concerns specific to the watershed.

Maintenance activities have also been included in the implementation schedule.
Maintenance activities have been estimated for those treatment systems or BMPs not yet
designed.  The actual performance of various BMPs may vary in following
implementation, and the operation and maintenance schedule will be revised accordingly
in the future.

7.3 Parties Responsible for Implementation Milestones

Three parties are or will be responsible for the funding, implementation, construction,
operation and maintenance, and progress monitoring and reporting for the restoration
projects in this watershed. These parties include the Lawrence Township Board of
Supervisors, MRWA, and the Clearfield County Conservation District. The MRWA is
and will be responsible for the reclamation activities and treatment systems that it installs.
Similarly, Lawrence Township and the Conservation District will be responsible for
assisting the MRWA with future applications for funding of those reclamation activities
and BMPs. These groups, as well as, others identified in Section 6 of this narrative, will
assume operation and maintenance responsibility for all the projects that they have
implemented. The exact responsible parties will be laid out in the Operation &
Maintenance plan that will accompany the complete design package for each construction
project. Specific project responsibilities are summarized in Section 7.4.

7.4 Schedule

The proposed schedule for completion of ongoing remediation activities and for future
reclamation or remediation efforts is provided in Table 7.1. Milestones and parties
responsible for the activities listed on the schedule are also shown.

TABLE 7.1 PROJECT IMPLEMENTATION SCHEDULE

IMPLEMENTATION SCHEDULE RESPONSIBLE
ACTIVITY OR PARTY
MILESTONE
Construction of Passive | Design & permitting funds MRWA &
Treatment System for the MON | obtained Spring 2007 Lawrence Township

52A discharge
Apply for construction funds -

Spring 2009

Commence construction
activities - Fall 2009/Spring
2010
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IMPLEMENTATION SCHEDULE RESPONSIBLE
ACTIVITY OR PARTY
MILESTONE
Construction of Passive | Apply for design & permitting— MRWA &

Treatment System for the MON
52B discharge

Spring 2008

Apply for construction funds —
Spring 2009

Commence construction
activities to be completed along
with MON 52A

Lawrence Township

Construction of Passive
Treatment System for the MON
40, 41 & 42 discharges

Apply for design & permitting—
Spring 2008

Apply for construction funds —
Spring 2009

Commence construction
activities — Fall 2009/Spring
2010

MRWA &
Lawrence Township

Construction of Passive
Treatment System for the MON
30 (Charlie’s Weir) discharge

Apply for design & permitting—
Spring 2009

Apply for construction funds —
Spring 2011

Commence construction
activities — Fall 2011/Spring
2012

MRWA &
Lawrence Township

Construction of Passive
Treatment System for MON 34
(Plant Trib)

Apply for design & permitting—
Spring 2009

Apply for construction funds —
Spring 2011

Commence construction
activities — Fall 2011/Spring
2012

MRWA &
Lawrence Township
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IMPLEMENTATION SCHEDULE RESPONSIBLE
ACTIVITY OR PARTY
MILESTONE
Construction of Passive | Apply for design & permitting — MRWA &

Treatment for the MON 68 (Big
Pond) discharges

Spring 2010

Apply for construction funds —
Spring 2012

Commence construction
activities— Fall  2012/Spring
2013

Lawrence Township

Construction of Passive
Treatment for the MON 23
(Coutriaux’s  Deep  Mine)
discharge

Apply for design & permitting —
Spring 2010

Apply for construction funds —
Spring 2012

Commence construction
activities — Fall 2012/Spring
2013

MRWA &
Lawrence Township

Reclamation & Construction of
Passive Treatment for the MON
73 (Dog Trib) discharge

Apply for design & permitting —
Spring 2011

Apply for construction funds —
Spring 2013

Commence construction
activities — Fall 2013/Spring
2014

MRWA &
Lawrence Township

Construction of Passive
Treatment for the MON 71
(Danvir’s Cistern) discharge

Apply for design & permitting —
Spring 2011

Apply for construction funds —
Spring 2013

Commence construction
activities — Fall 2013/Spring
2014

MRWA &
Lawrence Township
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IMPLEMENTATION SCHEDULE RESPONSIBLE
ACTIVITY OR PARTY
MILESTONE
Construction of Active | Apply for design & permitting — MRWA &

Treatment on MON 67 (Killer
Trib)

as soon as remining is complete
& water quality has been
reevaluated

Apply for construction funds —
as soon as long term O&M
money can be found

Lawrence Township

Further  investigation  into
treatment options for MON 48A

Apply for funds — as soon as
possible

Clearfield County
Conservation

District
Source Water Protection Plan | Initiate plan development — as
development for area above | soon as possible
Clearfield Reservoir
Implementation  Monitoring— | Monthly monitoring for the first MRWA &
All Projects year following construction; Lawrence Township
Quarterly monitoring for years
2 and 3 following construction;
Semi-annual monitoring
thereafter
Implementation Progress | At Watershed Group Meetings | MRWA, Lawrence

Reporting — All Projects

Township & Project
Consultant
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8.0 WATER QUALITY MONITORING AND EVALUATION

The goal of this implementation plan is the restoration of water quality in Montgomery
Creek to a quality sufficient to achieve the designated use of the stream as a Cold Water
Fishery (CWF) and to allow for the stream to be removed from Pennsylvania’s 303(d)
List /2006 Integrated List of All Waters. The stream below Clearfield Reservoir is
presently listed as impaired for pH and metals due to non-point source pollution from
AMD and other factors.

In order to determine if the watershed restoration goal for Montgomery Creek is met, a
water quality evaluation and monitoring plan has been developed. The plan, as discussed
in the following sections of this narrative, includes loading and water quality milestones
and local considerations, and schedules and identifies responsible parties.

8.1 Loading and Water Quality Milestones

Loading and water quality milestones are presented in Section 8.4 of this narrative.
These milestones were developed to fit within the framework provided by the sampling
points used in the assessment of Montgomery Creek and the framework of the TMDL
developed for the watershed.

The water quality milestones were developed for reductions in pollutant load and
improvements in water quality that will lead to the achievement of the DEP’s standards
for water quality and recommended use. The milestones were tailored to the specific
impairments in the Montgomery Creek Watershed, specifically AMD. The parameters
for sampling were based on impairment by AMD, and the resultant parameters of
interest--acidity, alkalinity, and metals. Sampling locations and sample collection
frequency have been provided.

8.2 Local Considerations

As stated previously, the Montgomery Creek Watershed benefits from having multiple
conservation-minded organizations, working to improve the watershed. All parties
involved will need to be in agreement for these goals to be realized.

Other unique local considerations include winter weather. The winter weather in this
watershed can be more severe than many other areas of Pennsylvania, and as a result,
collection of water samples during the winter months is often not practical or possible.
The presence of ice precludes access to collect samples, and thick snow may prevent the
sample collector from reaching the sample site. The schedule provided in Section 8.4
allows for potential weather concerns by allowing some flexibility in the sample
collection schedule.

A final consideration for water quality monitoring and evaluation, while not specific to
the local area, is the availability of funding for water quality monitoring activities. The
MRWA relies heavily on volunteer labor and sources of grant funding to achieve project
goals. Typically, manpower to collect a small number of water samples on a quarterly to
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yearly frequency does not pose any difficulties to volunteer organizations such as these
groups. However, the cost for ongoing monitoring does present an issue for ongoing
water quality monitoring. As mentioned earlier, the organizations involved are dependent
on grant funding for projects, and many of the grant programs do not provide funding for
the laboratory analysis of water samples. Long-term monitoring will require the ongoing
laboratory analysis of water samples, resulting in significant costs for the responsible
parties. The project partners must seek a funding source to meet the costs of laboratory
analysis for ongoing monitoring.

8.3  Responsible Parties

The MRWA will meet at least once per quarter, with at least one meeting in January of
each year. The meetings will provide an opportunity for the responsible parties to review
the water quality monitoring to determine if pollutant loading and water quality
milestones are being achieved.

The parties who are or will be responsible for the funding, implementation, construction,
operation and maintenance, and progress monitoring and reporting for the restoration
projects in this watershed will also be responsible for water quality monitoring and
evaluation. These parties are the MRWA, Lawrence Township, CCCD, CCSEC, and
Clearfield High School Watershed Club. The specific water quality monitoring duties
will vary by project but will be laid out in the Operation & Maintenance plan that is
developed for each construction project. Specific project responsibilities are summarized
in the schedule in Section 8.4 of this narrative.

8.4 Schedule

The proposed schedule for water quality monitoring activities and the achievement of
water quality milestones is provided in the following table. The parties responsible for the
activities listed on the schedule are also shown. Maps showing the locations of water
sampling points are provided in Appendix A.

The Water Quality Monitoring Schedule and Milestones utilizes the term “restoration” of
stream reaches with respect to water quality milestones. This term should be defined as
restoration of water quality sufficient to achieve the designated use of Montgomery Creek
as a CWF, including all applicable water quality criteria as described in 25 PA Code 8§93
for the designated use as well as sufficient water quality to allow for the stream to be
removed from Pennsylvania’s 303d List/2006 Integrated List of All Waters. In addition,
the specific pollutant limits established by the TMDL for the stream should be met. By
doing so, the sport fishery of the stream will be restored.

The schedule also utilizes the phrase “improvement in water quality” with respect to
several of the priority treatment areas. Since the restoration of the watershed is not
progressing in an upstream-to-downstream direction, improvements in water quality may
be made before the segment of stream can be considered restored.
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TABLE 8.1 WATER QUALITY MONITORING SCHEDULE AND MILESTONES

MONITORING ACTIVITY SCHEDULE SAMPLING SAMPLE RESPONSIBLE
OR MILESTONE LOCATION(S) PARAMETERS PARTY
ACTIVITY 1 Estimated construction Treatment system pH, acidity, MRWA &

completion by end of 2010. outfall at final settling | alkalinity, iron, Clearfield HS

Monitoring of effluent of
Passive Treatment System for
MON 52A & MON 52B plus
UNT (Killer Trib) below
effluent of the two systems
plus mouth of Montgomery
Creek

Monitoring commences
immediately following
construction completion.

Monthly monitoring January
2011-December 2011.

Quarterly monitoring January
2012-December 2013.

Semi-annual monitoring
January 2014 and beyond.

basin

UNT (Killer Trib) to
Montgomery Creek
below outfall of
treatment systems
(MON 67A)

Mouth of Montgomery
Creek (MC1, MON 1)
-Quarterly

aluminum, and
manganese

Watershed Club

MILESTONE

Improvement of UNT MT3
(Killer Trib) from confluence
of MON 52A/B discharges
down to confluence with
Montgomery Creek (MON 38,
MT3)(See note 3)

To be achieved by March 2011

Same as Activity 1

Same as Activity 1

Same as Activity 1
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MONITORING ACTIVITY SCHEDULE SAMPLING SAMPLE RESPONSIBLE
OR MILESTONE LOCATION(S) PARAMETERS PARTY
ACTIVITY 2 Estimated construction Treatment system pH, acidity, MRWA &

completion by end of 2011. outfall at final settling | alkalinity, iron, Clearfield HS

Monitoring of effluent from
MON 40, 41 & 42 Passive
Treatment System plus UNT
MT3 (Killer Trib) below
effluent of system plus mouth
of Montgomery Creek

Monitoring commences
immediately following
construction completion.

Monthly monitoring January
2011-December 2011.

Quarterly monitoring January
2012-December 2013.

Semi-annual monitoring
January 2014 and beyond.

basin

Mouth of UNT (Killer
Trib) (MT3, MON38)

Mouth of Montgomery
Creek (MC1, MONL1)
- Quarterly

aluminum, and
manganese

Watershed Club

MILESTONE

Improvement in water quality
in UNT MT3 (Killer Trib).
Reduction in pollutant
loadings to Montgomery Creek

To be achieved by March 2011

Same as Activity 2

Same as Activity 2

Same as Activity 2

ACTIVITY 3

Monitoring of effluent from
MON 30 & MON 34 Passive
Treatment Systems

Estimated construction
completion by end of 2012.
Monitoring commences
immediately following
construction completion.

Monthly monitoring January

Treatment system
outfall at final settling
basin (MON 30) and
effluent of diversion
well (MON 34).

New monitoring point
between MON 30 &

pH, acidity,
alkalinity, iron,
aluminum, and
manganese

MRWA &
Clearfield HS
Watershed Club
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MONITORING ACTIVITY SCHEDULE SAMPLING SAMPLE RESPONSIBLE
OR MILESTONE LOCATION(S) PARAMETERS PARTY
2013-December 2013. MON 34 systems in

mainstem of Plant Trib
Quarterly monitoring January

2014-December 2015. Mouth of UNT (Plant

Trib) (MT5, MON 34)
Semi-annual monitoring

January 2016 and beyond. Mainstem of
Montgomery Creek at
MON 35 & MON 39

MILESTONE

Restoration of UNT MT5 To be achieved by March 2013 | Same as Activity 3 Same as Activity 3 | Same as Activity 3
(Plant Trib). Reduction in
pollutant loadings in
Montgomery Creek between
MC6 & MC5
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MONITORING ACTIVITY SCHEDULE SAMPLING SAMPLE RESPONSIBLE
OR MILESTONE LOCATION(S) PARAMETERS PARTY
ACTIVITY 4 Estimated construction Treatment system pH, acidity, MRWA &

completion by end of 2013. outfall at final settling | alkalinity, iron, Clearfield HS

Monitoring of effluent from

Monitoring commences

basin

aluminum, and

Watershed Club

MON 68 (Big Pond) immediately following manganese
discharges plus mouth of UNT | construction completion. Mouth of UNT (Last
MT1 (Last Trib) plus mouth of Trib) MT1 (MON 79)
Montgomery Creek Monthly monitoring January
2014-December 2014. Mouth of Montgomery
Creek (MC1, MON 1)
Quarterly monitoring January | - Quarterly
2015-December 2016.
Semi-annual monitoring
January 2017 and beyond.
MILESTONE
Improvement in water quality | To be achieved by March 2014 | Same as Activity 4 Same as Activity 4 | Same as Activity 4

in UNT MT1 (Last Trib)
Reduction in pollutant
loadings in Montgomery Creek
below UNT MT1
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MONITORING ACTIVITY SCHEDULE SAMPLING SAMPLE RESPONSIBLE
OR MILESTONE LOCATION(S) PARAMETERS PARTY
ACTIVITY 5 Estimated construction Treatment system pH, acidity, MRWA &
completion by end of 2013. outfall alkalinity, iron, Clearfield HS
Monitoring of effluent from Monitoring commences aluminum, and Watershed Club
MON 23 (Coutriaux’s Deep immediately following Montgomery Creek manganese

Mine) Passive Treatment
System plus Montgomery
Creek

construction completion.

Monthly monitoring January
2014-December 2014.

Quarterly monitoring January
2015-December 2016.

Semi-annual monitoring
January 2017 and beyond.

below MON 23 outfall
(MC2, MON 12)

Mouth of Montgomery
Creek (MC1, MON 1)
- Quarterly

MILESTONE

Improvement in water quality
and reduction of pollutant
loadings in main stem of
Montgomery Creek
downstream of MON 23
discharge

To be achieved by March 2014

Same as Activity 5

Same as Activity 5

Same as Activity 5
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MONITORING ACTIVITY SCHEDULE SAMPLING SAMPLE RESPONSIBLE
OR MILESTONE LOCATION(S) PARAMETERS PARTY
ACTIVITY 6 Estimated construction Treatment system pH, acidity, MRWA &

completion by end of 2014. outfall alkalinity, iron, Clearfield HS

Monitoring of effluent from
MON 73 (Dog Trib) Passive
Treatment System effluent
plus Dog Trib plus

Monitoring commences
immediately following
construction completion.

Dog Trib below outfall
(MON 73)

aluminum, and
manganese

Watershed Club

Montgomery Creek Monthly monitoring January Montgomery Creek

2015-December 2015. below Dog Trib
(MON 22)

Quarterly monitoring January

2016-December 2017. Mouth of Montgomery
Creek (MC1, MON 1)

Semi-annual monitoring - Quarterly

January 2018 and beyond.

MILESTONE

Improvement in water quality
of Dog Trib

Reduction of pollutant
loadings in main stem of
Montgomery Creek
downstream of Dog Trib

To be achieved by March 2015

Same as Activity 6

Same as Activity 6

Same as Activity 6
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MONITORING ACTIVITY SCHEDULE SAMPLING SAMPLE RESPONSIBLE
OR MILESTONE LOCATION(S) PARAMETERS PARTY
ACTIVITY 7 Estimated construction Treatment system pH, acidity, MRWA &

completion by end of 2014. outfall alkalinity, iron, Clearfield HS

Monitoring of effluent from
MON 71 (Danvir’s Cistern)
Passive Treatment System plus
UNT MT1 (Last Trib) plus

Monitoring commences
immediately following
construction completion.

Last Trib below outfall
(New monitoring
point)

aluminum, and
manganese

Watershed Club

Montgomery Creek Monthly monitoring January

2015-December 2015. Mouth of Last Trib
(MT1, MON 79)

Quarterly monitoring January

2016-December 2017. Mouth of Montgomery
Creek (MC1, MON 1)

Semi-annual monitoring - Quarterly

January 2018 and beyond.

MILESTONE

Improvement in water quality
of Last Trib

Reduction of pollutant
loadings in main stem of
Montgomery Creek
downstream of Last Trib

To be achieved by March 2015

Same as Activity 7

Same as Activity 7

Same as Activity 7
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MONITORING ACTIVITY SCHEDULE SAMPLING SAMPLE RESPONSIBLE
OR MILESTONE LOCATION(S) PARAMETERS PARTY
ACTIVITY 8 Schedule contingent upon Killer Trib below pH, acidity, MRWA &

ability of the MRWA to find active treatment (new | alkalinity, iron, Clearfield HS

Monitoring of UNT MT3
(Killer Trib) downstream from
lime doser plus Montgomery
Creek

long-term funding of O&M for
active treatment system

monitoring point)

Mouth of Killer Trib
(MT3, MON 38)

Montgomery Creek
below MT3 Killer Trib
(MC3)

Mouth of Montgomery
Creek (MC1, MON 1)
- Quarterly

aluminum, and
manganese

Watershed Club

MILESTONE
Restoration of Killer Trib

Reduction of pollutant
loadings in main stem of
Montgomery Creek
downstream of Killer Trib

Restored fishery in
Montgomery Creek from
Clearfield Reservoir to mouth

To hopefully be achieved by
2020

Same as Activity 8

Same as Activity 8

Same as Activity 8
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MONITORING ACTIVITY SCHEDULE SAMPLING SAMPLE RESPONSIBLE
OR MILESTONE LOCATION(S) PARAMETERS PARTY
Water Quality Progress At regular MRWA meetings All points listed above | All points listed MRWA &
Reporting—All Projects above Clearfield HS
Special meeting to be called if Watershed Club
problems or declines in water
quality are noted

Notes:

. All samples to be analyzed for the parameters of acidity, alkalinity, iron, aluminum, and manganese.
If projects are completed sooner than anticipated, monitoring shall begin immediately following completion of construction.

. A time of 6 months following completion of construction of passive treatment systems or other BMPs has been allowed before
a water quality milestone was considered to be achieved. This 6-month time period was allowed to account for variability in
treatment system efficiency during startup and any necessary adjustments to treatment systems due to unforeseen conditions.

The sampling timeframe has been left fairly flexible to allow for adjustments for winter weather conditions, flooding
conditions, etc. However, the sample should be collected during high flow winter conditions, when treatment efficiency is
likely to decline, and during low flow summer conditions, when discharges may be less diluted and other environmental
factors such as temperature and oxygen levels are likely to have negative impacts to aquatic life.

See also Sample Location Map provided in Appendix A. Sample location points reference the same sample point designations
as the Montgomery Creek assessment that was completed to develop this implementation plan and the Montgomery Creek
TMDL to the fullest extent possible. Several new sample points may be necessary in order to fully measure the effects of each
treatment system on its receiving waters. These were noted above in the “Sampling Locations” column.

Manganese, and aluminum to be measured as total recoverable quantity. Iron to be measured as total recoverable, dissolved,
as per PA Code, Title 25, Chapter 93.
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9.0 REMEDIAL ACTIONS

The need for remedial or corrective actions for BMPs and restoration activities will be
based on achieving certain criteria that were established for the purpose of evaluating the
results of restoration projects in the Montgomery Creek watershed. The criteria for
evaluating results and re-evaluation procedures are discussed in the following paragraphs.

9.1 Criteria for Evaluating Results

The results of project implementation and water quality monitoring will be judged against
prescribed milestones for water quality improvement. Water quality milestones were
addressed in Section 8.4 of this narrative.

The water quality criteria to be met include the following criteria established by the
TMDLs for Montgomery Creek as discussed in Section 3 of this narrative.

Title 25, §893.7 of the Pennsylvania Code provides water quality criteria for designated
uses such as CWF. The criteria listed above for the TMDL should be used for iron,
manganese, aluminum, and acidity. Alkalinity must be 20 mg/l minimum as per §93.7.

It should be noted that in some cases the TMDLs for Montgomery Creek involve
relatively small reductions in pollutant concentrations. Some initial metals
concentrations are well below the level of 1 mg/l. Reductions in metals concentrations
below 1 mg/l are difficult to predict and achieve using today’s current passive treatment
technologies, and special care must be exercised to provide appropriate treatment
methods to achieve the necessary reductions in pollutant concentration.

9.2 Re-evaluation Procedures

The goal of this implementation plan is the restoration of water quality in Montgomery
Creek to a quality sufficient to achieve the designated use of the stream as a Cold Water
Fishery (CWF) to allow for the stream to be removed from Pennsylvania’s 303(d) List
/2006 Integrated List of All Waters and to meet the TMDLs that were established for the
stream. Post-construction water quality monitoring will be used to indicate if the
implemented projects are meeting the water quality criteria established for the restoration
of Montgomery Creek.

In the event that the water quality data collected during the post-construction sampling
indicate that project implementation has not produced the desired improvements in water
quality, if the water quality criteria are not being met, or if progress is less than expected,
the implementation process must be re-evaluated. Implementation efforts, project
milestones, the selected restoration measures, and the TMDLSs for the stream may be re-
evaluated, either collectively or on an individual basis.

The MRWA and CCCD will be responsible for the re-evaluation process. As indicated
on the Water Quality Monitoring Schedule, the MRWA will meet on a regular basis, but
a special meeting will be called if water quality results indicate that the water quality
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criteria are not being met and a problem is occurring. The group will discuss the nature
and severity of the situation and develop a plan and schedule for correction of the
situation. As needed, additional special meetings will be called until the situation is
addressed. On an as-needed basis, the group may take actions such as re-scheduling
proposed activities and shifting priorities to the necessary corrective action to ensure that
remediation of the watershed is proceeding in an effective and technically appropriate
fashion based on current watershed conditions.

9-2



Implementation Plan for Montgomery Creek August 2008

10.0 REFERENCES

Bisko, David. March 31, 1994. Preliminary Hydrologic Report, Acid Mine Drainage
Discharges, Sky Haven Coal Inc., MDP# 4574SM33, Otto #1 Operation, Lawrence
Towship, Clearfield County. Commonwealth of Pennsylvania, PA Department of
Environmental Resources, Hawk Run District Office.

Clearfield County Planning Commission. 2005. Clearfield County Water Supply Plan
prepared by Uni-Tech Consulting Engineers, Inc.

Deluccia, Todd. 2007. Canaan Valley Institute. Personal communications regarding
sampling that CVI had performed for development of the Clearfield County Water
Supply Plan.

Orr, Jennifer. 2007. Susquehanna River Basin Commission. Personal communications
regarding Montgomery Creek TMDL document.

Pennsylvania Department of Environmental Protection. 2003. Montgomery Creek
Watershed TMDL, Clearfield County.

Pennsylvania Fish Commission. October 1970. Stream Survey Report for Montgomery
Creek by Reed and Billingsley. Commonwealth of Pennsylvania, Pennsylvania Fish
Commission, Division of Fisheries.

United States Department of Agriculture. 1981. Soil Conservation Service. Soil Survey
of Clearfield County, Pennsylvania. www.nrcs.usda.gov.

United States Geological Survey. 1981. 7.5 Minute Topographic Map of Clearfield, PA
Quadrangle.

United States Geological Survey. 1983. 7.5 Minute Topographic Map of Elliott Park, PA
Quadrangle.

10-1



Implementation Plan for Montgomery Creek August 2008

ACKNOWLEDGEMENTS

Funding for this project was provided by the Pennsylvania Department of Environmental
Protection through Section 319 of the Federal Clean Water Act administered by the U.S.
Environmental Protection Agency.

The Lawrence Township Board of Supervisors graciously acted as the sponsor for this
project. The Montgomery Run Watershed Association provided additional support in the
form of time and travel for water sampling, weir construction and installation, and other
project related tasks.

Thanks to New Miles of Blue Streams for providing a portion of the mapping as in-kind
match. Thank you also to the Clearfield County GIS Department for providing additional
mapping free of charge.

Finally, thank you to Michelle Merrow at Alder Run Engineering for her guidance in
completing this implementation plan and to all those who provided volunteer labor,
information or otherwise contributed to the completion of this plan.





Implementation Plan for Montgomery Creek August 2008

3.0 POLLUTANT REDUCTIONS REQUIRED TO MEET TMDLS

Total Maximum Daily Loads (TMDLs) for Montgomery Creek were included in the
Montgomery Creek Watershed TMDL prepared for the PA DEP in 2003. This section is
based on the limits established by and published in the Montgomery Creek Watershed
TMDL.

The TMDLs for Montgomery Creek were developed for depressed pH and high levels of
metals due to acid mine drainage from abandoned coal mines. The TMDL addresses pH
and the three primary metals associated with AMD (iron, manganese, and aluminum). No
other categories of impairment were listed for the Montgomery Creek Watershed. The
required pollutant reductions specified in the TMDL and the impacts to downstream
waters from the required reductions are discussed in the following paragraphs.

3.1 Required Reductions

The TMDLs for Montgomery Creek were developed for specific reaches of the stream
and are provided in reference to several points in the watershed, including the following:
Montgomery Creek above MC6; Unnamed Tributary to Montgomery Creek above MT5;
Montgomery Creek between MC6 and MC5; Unnamed Tributary to Montgomery Creek
above MT4; Montgomery Creek between MC5 and MC4; Unnamed Tributary to
Montgomery Creek above MT3A; Unnamed Tributary to Montgomery Creek above
MT3; Mine Discharge 7 (D7); Mine Discharge 8 (D8); Unnamed Tributary to
Montgomery Creek between the Confluence of MT3A and MT3B with MTS3;
Montgomery Creek between MC4 and MC3; Unnamed Tributary to Montgomery Creek
above MT2A; SRP2 Wasteload Allocation; Unnamed Tributary to Montgomery Creek
between MT2A and MT2; Montgomery Creek between MC3 and MC2; Unnamed
Tributary to Montgomery Creek above MT1; SRP1 Wasteload Allocation, and
Montgomery Creek between MC2 and MCL1. Figures showing the locations of each of the
sample points are provided as in Appendix A.

The TMDLs were developed to meet water quality criterion values of 0.75 mg/I of total
recoverable aluminum, 1.50 mg/l of 30-day average recoverable iron, 1.00 mg/l of total
recoverable manganese, 0.3 mg/l of dissolved iron, and a pH between 6.0 and 9.0 The
pollutant reductions needed to meet the water quality criteria are described in detail
below for each stream segment. The required reductions were designed to be protective
of the water quality criterion for each specific parameter 99 percent of the time.

Montgomery Creek above MC6

Point MC6 represents Montgomery Creek from the Clearfield Reservoir to the
headwaters. No TMDLs have been developed for this segment because it is attaining its
designated use. According to the 1996 303(d) list, two segments of the stream above this
point were listed due to impairments from AMD, an unnamed tributary to North Branch
Montgomery Creek and an unnamed tributary to Tinker Run. These streams have since
been found to be meeting their designated uses and for that reason have been delisted.
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Unnamed Tributary to Montgomery Creek above MT5

TMDLs have been developed for iron, manganese, aluminum, and acidity for this
segment of an unnamed tributary to Montgomery Creek that enters Montgomery Creek
just south of the Clearfield Reservoir impoundment. Sample point MT5 is located at the
mouth of the unnamed tributary, which carries the flow from the MON 30 (Charlie’s
Weir) discharge. While the pH in this segment ranges between 3.05 to 5.55, the segment
is net acidic due to mining impacts so acidity values were included in the TMDL for the
segment.

TABLE 3.0 REQUIRED POLLUTANT REDUCTIONS FOR THE UNNAMED
TRIBUTARY TO MONTGOMERY CREEK ABOVE SAMPLE POINT MT5

MEASURED SAMPLE ALLOWABLE VALUES | REDUCTION
SAMPLE VALUES IDENTIFIED
POINT MT5 conc. Load LTA Conc. Load Percent
(mg/l) (Ib/day) (mg/l) (Ib/day)

Iron 0.36 1.9 0.28 1.4 21
Manganese 3.29 17.0 0.26 1.3 92
Aluminum 3.30 17.1 0.23 1.2 93

Acidity 37.74 195.1 0.76 3.9 98
Alkalinity 2.79 14.4

All values shown in this table are long-term daily values.

Iron concentrations in this segment must be reduced from a long-term average daily value
of 0.36 mg/l to 0.28 mg/l, while the iron loading must be reduced from 1.9 Ib/day to 1.4
Ib/day. Manganese concentrations must be reduced from a long-term average daily value
of 3.29 mg/l to 0.26 mg/l, while the manganese loading must be reduced from 17.0 Ib/day
to 1.3 Ib/day. Aluminum concentrations in this segment must be reduced from a long-
term average daily value of 3.30 mg/l to 0.23mg/l, while aluminum loading must be
reduced from 17.1 Ib/day to 1.2 Ib/day. Acidity must be reduced from 37.74 mg/l to 0.76
mg/l for the long-term average daily concentration. The corresponding reduction in
acidity is a reduction from 195.1 Ib/day of acidity to 3.9 Ib/day. The reductions identified
are 21% for iron, 92% for manganese, 93% for aluminum, and 98% for acidity.

Montgomery Creek between MC6 and MC5

This segment of the main stem of Montgomery Creek begins at the Clearfield Reservoir
and flows southeast toward Hyde. Sample point MC5 is located just downstream of the
gated area for the Clearfield Municipal Authority property and upstream of the
confluence with the MT4 unnamed tributary. Montgomery Creek between MC6 and
MCS5 receives drainage from the MT5 unnamed tributary (Plant Trib) which conveys the
MON 30 (Charlie’s Weir) discharge and a series of discharges from partially reclaimed
surface mine areas. It also receives flow from another unnamed tributary that enters just
upstream and on the opposite bank that is of good water quality.
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The load reductions for this segment consist of a reduction in acidity. While the pH in
this segment ranges between 4.85 and 6.20, acidity will be addressed as part of this
TMDL because the water quality is net acidic due to mining impacts in this segment. The
Montgomery Creek Watershed TMDL developed load allocations for sample point MC5.
These allocations are provided in Table 3.1.

TABLE 3.1 LOAD ALLOCATIONS FOR MONTGOMERY CREEK BETWEEN

SAMPLE POINTS MC6 AND MC5

MEASURED SAMPLE ALLOWABLE SAMPLE
SAMPLE VALUES VALUES
POINT conc. Load LTA Conc. Load
MC5 (mg/l) (Ib/day) (mg/l) (Ib/day)
Iron 0.30 42.0 0.30 42.0
Manganese 0.54 75.6 0.17 23.8
Aluminum 0.68 95.2 0.29 40.6
Acidity 12.97 1,815.1 1.30 181.9
Alkalinity 7.77 1,087.4

All values shown in this table are long-term average daily values.

Based on the data included in Table 3.1, reductions in manganese from concentrations of
0.54 mg/l to 0.17 mg/l and reductions in manganese loading from 75.6 Ib/day to 23.8
Ib/day are required at MC5. Also required are reductions in aluminum from 0.68 mg/l to
0.29 mg/l and reductions in aluminum loading from 95.2 Ib/day to 40.6 Ib/day. Acidity
reductions from concentrations of 12.97 mg/l to 1.30 mg/l and from acidity loading of
1,815.1 Ib/day to 181.9 Ib/day are required at MC5.

Sample points MC6 and MT5 are located upstream of MC5, and loading reductions for
MT5 were prescribed. The TMDL plan accounted for loading reductions at point MT5.
For each pollutant, the total load that was removed upstream at MT5 was subtracted from
the existing load at point MC5, and the calculated value was compared to the allowable
load at point MC5. Reductions at point MC5 are necessary for any pollutant parameter
that exceeds the allowable load at MC5. The required reductions at point MC5 are shown
in Table 3.2.

TABLE 3.2 POLLUTANT REDUCTIONS NECESSARY AT POINT MC5

Iron Manganese | Aluminum Acidity
(Ib/day) (Ib/day) (Ib/day) (Ib/day)
Existing Loads at MC5 42.0 75.6 95.2 1,815.1
Total Load Reduction (MT5) 0.5 15.7 15.9 191.2
Remaining Load 41.5 59.9 79.3 1,623.9
Allowable Loads at MC5 42.0 23.8 40.6 181.9
Percent Reduction 0 61 49 89
Load Reduction 0 36.1 38.7 1,442.0
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Provided that the specified reductions at MT5 are met, manganese, aluminum, and acidity
are the three parameters where reductions are needed at point MC5. The loading for iron
will be below the allowable load at MC5. Manganese loadings at MC5 will be reduced
from 75.6 Ib/day to 59.9 Ib/day due to upstream reductions, so reductions in loading from
59.9 Ib/day to 23.8 Ib/day (61%) are required in this segment. Aluminum loadings at
MC5 will be reduced from 95.2 Ib/day to 79.3 Ib/day by upstream reductions, so
reductions in loading from 79.3 Ib/day to 40.6 Ib/day (49%) will be required at MCS5.
Acidity loadings at MC5 will be reduced from 1,815.1 Ib/day to 1,623.9 Ib/day due to
upstream reductions, so reductions in loading from 1,623.9 Ib/day to 181.9 Ib/day (89%)
will be required at MC5.

Unnamed Tributary to Montgomery Creek above MT4

Point MT4 is located at the mouth of an unnamed tributary to Montgomery Creek that
originates in an area that was previously surface mined. Pre-Act clay mines exist in this
area, as well, and the tributary receives drainage from at least one deep mine (D10). Point
MT4 represents all of the upstream watershed areas of the unnamed tributary to
Montgomery Creek above its confluence with Montgomery Creek.

TMDLs have been developed for manganese, aluminum, and acidity for this segment of
the unnamed tributary. The pH in this segment ranges between 3.14 and 4.20, and acidity
values were included in the TMDL for the segment.  The load allocations made at point
MT4 are provided in Table 3.3.

TABLE 3.3 REQUIRED POLLUTANT REDUCTIONS FOR THE UNNAMED
TRIBUTARY TO MONTGOMERY CREEK ABOVE SAMPLE POINT MT4

SAMPLE MEASURED SAMPLE ALLOWABLE VALUES | REDUCTION
POINT MT4 VALUES IDENTIFIED
Conc. Load LTA Conc. Load Percent
(mg/l) (Ib/day) (mg/l) (Ib/day)

Iron 0.55 0.3 0.55 0.3 0
Manganese 15.24 8.9 0.46 0.3 97
Aluminum 15.68 9.2 0.16 0.1 99

Acidity 180.30 105.3 0 0 100
Alkalinity 0 0

All values shown in this table are long-term average daily values.

Manganese concentrations in this segment must be reduced from a long-term average
daily value of 15.24 mg/l to 0.46 mg/l, while manganese loading must be reduced from
8.9 Ib/day to 0.3 Ib/day. Aluminum concentrations must be reduced from a 15.68 mg/I to
0.16 mg/l, while aluminum loading must be reduced from 9.2 Ib/day to 0.1 Ib/day.
Acidity concentrations must be reduced from 180.30 mg/I to 0 mg/Il, while loadings must
be reduced from 105.3 Ib/day to O Ib/day. The reductions identified are 97% for
manganese, 99% for aluminum, and 100% for acidity.
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Montgomery Creek between MC5 and MC4

This segment of the main stem of Montgomery Creek runs parallel to 104" Cavalry Road
(T-507) from just below the unnamed trib MT5 to just upstream of the unnamed trib MT3
(Killer Trib). Sample point MC4 is located in the main stem of Montgomery Creek just
upstream of the confluence with the Killer Trib. This segment receives discharges from
point MT4.

The load reductions for this segment consist of reductions in manganese, aluminum, and
acidity. While the pH in this segment ranges from 2.69 to 6.79, acidity will be addressed
as part of this TMDL because the water quality is net acidic due to mining impacts in this
segment. The Montgomery Creek Watershed TMDL developed load allocations for
sample point MC4. These allocations are provided in Table 3.4.

TABLE 3.4 LOAD ALLOCATIONS FOR MONTGOMERY CREEK BETWEEN
SAMPLE POINTS MC5 AND MC4

MEASURED SAMPLE ALLOWABLE SAMPLE
SAMPLE VALUES VALUES
POINT conc. Load LTA Conc. Load
MC4 (mg/l) (Ib/day) (mg/l) (Ib/day)
Iron 0.17 24.9 0.17 24.9
Manganese 1.98 289.5 0.20 29.2
Aluminum 0.98 143.3 0.18 26.3
Acidity 21.29 3,112.6 0.64 93.6
Alkalinity 3.24 473.7

All values shown in this table are long-term average daily values.

Based on the data included in Table 3.4, reductions in manganese concentrations from
1.98 mg/l to 0.20 mg/l, and reductions in manganese loadings from 289.5 Ib/day to 29.2
Ib/day are required. Aluminum concentrations must be reduced from 0.98 mg/l to 0.18
mg/l, and aluminum loadings must be reduced from 143.3 Ib/day to 26.3 Ib/day. Acidity
concentrations must be reduced from 21.29 mg/l to 0.64 mg/l, and reductions in acidity
loading from 3,112.6 Ib/day to 93.6 Ib/day are required at MC4.

Sample points MT5, MT4, and MC5 are located upstream of MC4, and loading
reductions for those upstream points were prescribed. The TMDL plan accounted for
loading reductions at the three upstream sample points. For each pollutant, the total load
that was removed upstream at sample points MT5, MT4, and MC5 was subtracted from
the existing load at point MC4, and the calculated value was compared to the allowable
load at point MC4. Reductions at point MC4 are necessary for any pollutant parameter
that exceeds the allowable load at MC4. The required reductions at point MC4 are shown
in Table 3.5.
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TABLE 3.5 POLLUTANT REDUCTIONS NECESSARY AT POINT MC4

Iron Manganese | Aluminum Acidity
(Ib/day) (Ib/day) (Ib/day) (Ib/day)
Existing Loads at MC4 24.9 289.5 143.3 3,112.6
Total Load Reduction (MT4, 0.5 60.4 63.7 1,738.5
MC5, MT5)
Remaining Load 24.4 229.1 79.6 1,374.1
Allowable Loads at MC4 24.9 29.2 26.3 93.6
Percent Reduction 0 88 67 94
Load Reduction 0 199.9 53.3 1,280.5

Provided that the specified reductions at MT4, MC5, and MT5 are met, manganese,
aluminum, and acidity are the three parameters where reductions are needed at point
MC4. The loading for iron will be below the allowable load at MC4. Manganese
loadings at MC4 will be reduced from 289.5 Ib/day to 229.1 Ib/day due to upstream
reductions, so reductions in loading from 229.1 Ib/day to 29.2 Ib/day (88%) must be
achieved in this segment. Aluminum loadings will be reduced from 143.3 Ib/day to 79.6
Ib/day due to upstream reductions, so reductions in loading from 79.6 Ib/day to 26.3
Ib/day (67%) must be achieved in this segment. Acidity loadings will be reduced from
3,112.6 Ib/day to 1,374.1 Ib/day due to upstream reductions, so reductions in loading
from 1,374.1 Ib/day to 93.6 Ib/day (94%) must be achieved at MC4.

Unnamed Tributary to Montgomery Creek above MT3A

Point MT3A is located at the mouth of the right branch of an unnamed tributary (Killer
Trib) to Montgomery Creek that originates in an area that was previously surface mined
by Sky Haven Coal Company (MP# 17713099) and has since been reclaimed. Point
MT3A represents all of the upstream watershed areas of the right branch of the unnamed
tributary to Montgomery Creek above its confluence with the main stem of the unnamed
trib (Killer Trib).

TMDLs have been developed for iron, manganese, aluminum, and acidity for this
segment of the unnamed tributary. The pH in this segment ranges between 2.81 and 4.70,
and acidity values were included in the TMDL for the segment.  The load allocations
made at point MT3A are provided in Table 3.6.

TABLE 3.6 REQUIRED POLLUTANT REDUCTIONS FOR THE UNNAMED
TRIBUTARY TO MONTGOMERY CREEK ABOVE SAMPLE POINT MT3A

SAMPLE MEASURED SAMPLE ALLOWABLE VALUES | REDUCTION
POINT VALUES IDENTIFIED
MT3A Conc. Load LTA Conc. Load Percent

(mg/l) (Ib/day) (mg/l) (Ib/day)
Iron 25.24 46.3 0.25 0.5 99
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Manganese 62.63 114.9 0.44 0.8 99.3
Aluminum 25.21 46.3 0.25 0.5 99

Acidity 368.99 677.0 0 0 100
Alkalinity 0.07 0.1

All values shown in this table are long-term average daily values.

Iron concentrations in this segment must be reduced from the long-term daily value of
25.24 mg/l to 0.25 mg/l, while iron loadings must be reduced from 46.3 Ib/day to 0.5
Ib/day. Manganese concentrations in this segment must be reduced from 62.63 mg/l to
0.44 mg/l, while manganese loadings must be reduced from 114.9 Ib/day to 0.8 Ib/day.
Aluminum concentrations must be reduced from a 25.21 mg/l to 0.25 mg/l, while
aluminum loadings must be reduced from 46.3 Ib/day to 0.5 Ib/day. Acidity
concentrations must be reduced from 368.99 mg/l to 0 mg/l, while loadings must be
reduced from 677.0 Ib/day to O Ib/day. The reductions identified are 99% for iron, 99.3%
for manganese, 99% for aluminum and 100% for acidity.

Unnamed Tributary to Montgomery Creek above MT3B

Point MT3B is located at the mouth of the left branch of an unnamed tributary (Killer
Trib) to Montgomery Creek that originates in an area with a forested corridor surrounded
by reclaimed mine lands upstream of the Otto #1 permit. Benjamin Coal Company
installed a passive treatment system to treat a discharge at the head of the tributary;
however, the system does not have an NPDES permit for its effluent. Point MT3B
represents all of the upstream watershed areas of the left branch of the unnamed tributary
to Montgomery Creek above its confluence with main stem of the unnamed trib (Killer
Trib).

TMDLs have been developed for iron, manganese, aluminum, and acidity for this
segment of the unnamed tributary. The pH in this segment ranges between 2.84 and 6.70,
and acidity values were included in the TMDL for the segment.  The load allocations
made at point MT3B are provided in Table 3.7.

TABLE 3.7 REQUIRED POLLUTANT REDUCTIONS FOR THE UNNAMED
TRIBUTARY TO MONTGOMERY CREEK ABOVE SAMPLE POINT MT3B

SAMPLE MEASURED SAMPLE ALLOWABLE VALUES | REDUCTION
POINT VALUES IDENTIFIED
MT3B Conc. Load LTA Conc. Load Percent

(mg/l) (Ib/day) (mg/l) (Ib/day)

Iron 14.12 45.9 0.28 0.9 98
Manganese 35.31 114.8 0.28 0.9 99.2
Aluminum 9.91 32.2 0.20 0.7 98

Acidity 224.17 729.1 0 0 100

Alkalinity 0.36 1.2

All values shown in this table are long-term average daily values.
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Iron concentrations in this segment must be reduced from the long-term daily value of
14.12 mg/l to 0.28 mg/l, while iron loadings must be reduced from 45.9 Ib/day to 0.9
Ib/day. Manganese concentrations in this segment must be reduced from 35.31 mg/l to
0.28 mg/l, while manganese loadings must be reduced from 114.8 Ib/day to 0.9 Ib/day.
Aluminum concentrations must be reduced from a 9.91 mg/l to 0.20 mg/l, while
aluminum loadings must be reduced from 32.2 Ib/day to 0.7 Ib/day. Acidity
concentrations must be reduced from 224.17 mg/l to 0 mg/l, while loadings must be
reduced from 729.1 Ib/day to O Ib/day. The reductions identified are 98% for iron, 99.2%
for manganese, 98% for aluminum, and 100% for acidity.

Mine Discharge 7 (D7)

Point D7 is the lowest of a series of three in elevation that discharges from a collapsed
deep mine opening around the perimeter of the Otto #1 surface mine and flows to the
unnamed tributary MT3 (Killer Trib) to Montgomery Creek. The small abandoned deep
mine that this discharge drains was probably used to mine house coal or coal for other
local uses. Point D7 represents the discharge at its origin.

TMDLs have been developed for iron, manganese, and acidity for this segment of the
unnamed tributary. A TMDL for aluminum was not developed as part of the
Montgomery Creek Watershed TMDL most likely because sufficient data containing
aluminum concentrations was lacking. The pH in this segment ranges between 3.48 and
3.70, and acidity values were included in the TMDL for the segment. The load
allocations made at point D7 are provided in Table 3.8.

TABLE 3.8 REQUIRED POLLUTANT REDUCTIONS FOR
MINE DISCHARGE 7

SAMPLE MEASURED SAMPLE ALLOWABLE VALUES | REDUCTION

POINT D7 VALUES IDENTIFIED
Conc. Load LTA Conc. Load Percent
(mg/l) (Ib/day) (mg/l) (Ib/day)

Iron 1.54 0.3 0.63 0.1 59
Manganese 73.99 12.3 0.67 0.1 99.1
Aluminum NA NA NA NA NA

Acidity 296.81 495 0 0 100
Alkalinity 0 0

All values shown in this table are long-term average daily values.

Iron concentrations in this segment must be reduced from the long-term daily value of
1.54 mg/I to 0.63 mg/l, while iron loadings must be reduced from 0.3 Ib/day to 0.1 Ib/day.
Manganese concentrations in this segment must be reduced from 73.99 mg/l to 0.67 mg/I,
while manganese loadings must be reduced from 12.3 Ib/day to 0.llb/day. Acidity
concentrations must be reduced from 296.81 mg/l to 0 mg/l, while loadings must be
reduced from 49.5 Ib/day to O Ib/day. The reductions identified are 59% for iron, 99.1%
for manganese, and 100% for acidity.
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Mine Discharge 8 (D8)

Point D8 is the middle of a series of three in elevation that discharges from a collapsed
deep mine opening around the perimeter of the Otto #1 surface mine and flows to the
unnamed tributary MT3 (Killer Trib) to Montgomery Creek. The small abandoned deep
mine that this discharge drains was probably used to mine house coal or coal for other
local uses. Point D8 represents the discharge at its origin.

TMDLs have been developed for iron, manganese, and acidity for this segment of the
unnamed tributary. A TMDL for aluminum was not developed as part of the
Montgomery Creek Watershed TMDL mostly likely because sufficient data containing
aluminum concentrations was lacking. The pH in this segment ranges between 3.60 and
4.30, and acidity values were included in the TMDL for the segment. The load
allocations made at point D8 are provided in Table 3.9.

TABLE 3.9 REQUIRED POLLUTANT REDUCTIONS FOR
MINE DISCHARGE 8

SAMPLE MEASURED SAMPLE ALLOWABLE VALUES | REDUCTION

POINT D8 VALUES IDENTIFIED
Conc. Load LTA Conc. Load Percent
(mg/l) (Ib/day) (mg/l) (Ib/day)

Iron 1.18 0.1 0.83 0.07 30
Manganese 70.13 5.8 0.70 0.06 99
Aluminum NA NA NA NA NA

Acidity 280.54 23.4 0 0 100
Alkalinity 0 0

All values shown in this table are long-term average daily values.

Iron concentrations in this segment must be reduced from the long-term daily value of
1.18 mg/l to 0.83 mg/l, while iron loadings must be reduced from 0.1 Ib/day to 0.07
Ib/day. Manganese concentrations in this segment must be reduced from 70.13 mg/l to
0.70 mg/l, while manganese loadings must be reduced from 5.8 Ib/day to 0.06 Ib/day.
Acidity concentrations must be reduced from 280.54 mg/I to 0 mg/Il, while loadings must
be reduced from 23.4 Ib/day to O Ib/day. The reductions identified are 30% for iron, 99%
for manganese, and 100% for acidity.

Unnamed Tributary to Montgomery Creek between the Confluence of MT3A and
MT3B with MT3

This segment of the unnamed tributary to Montgomery Creek between the confluence of
points MT3A and MT3B with point MT3 represents the unnamed tributary (Killer Trib)
immediately upstream of its confluence with Montgomery Creek. Sample point MT3 is
located in the main stem of the unnamed tributary just upstream of the confluence with
Montgomery Creek. This segment receives discharges from point MT3A, MT3B, D7,
and D8.
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The load reductions for this segment consist of reductions in manganese, aluminum, and
acidity. While the pH in this segment ranges from 2.75 to 4.78, acidity will be addressed
as part of this TMDL because the water quality is net acidic due to mining impacts in this
segment. The Montgomery Creek Watershed TMDL developed load allocations for
sample point MC4. These allocations are provided in Table 3.10.

TABLE 3.10 LOAD ALLOCATIONS FOR THE UNNAMED TRIBUTARY TO
MONTGOMERY CREEK BETWEEN THE CONFLUENCE OF MT3A AND
MT3B WITH MT3

MEASURED SAMPLE ALLOWABLE SAMPLE
SAMPLE VALUES VALUES
POINT conc. Load LTA Conc. Load
MT3 (mg/) (Ib/day) (mg/) (Ib/day)
Iron 7.13 48.8 0.50 3.4
Manganese 49.10 335.8 0.44 3.0
Aluminum 14,72 100.7 0.30 2.1
Acidity 259.82 1,776.9 0 0
Alkalinity 0.03 0.2

All values shown in this table are long-term average daily values.

Based on the data included in Table 3.10, reductions in iron concentrations from 7.13
mg/l to 0.50 mg/l, and reductions in iron loadings from 48.8 Ib/day to 3.4 Ib/day are
required. Manganese concentrations must be reduced from 49.10 mg/I to 0.44 mg/I, and
reductions in manganese loadings from 335.8 Ib/day to 3.0 Ib/day are required.
Aluminum concentrations must be reduced from 14.72 mg/l to 0.30 mg/l, and aluminum
loadings must be reduced from 100.7 Ib/day to 2.1 Ib/day. Acidity concentrations must be
reduced from 259.82 mg/l to 0 mg/l, and reductions in acidity loading from 1,776.9
Ib/day to O Ib/day are required at MT3.

Sample points MT3A, MT3B, D7, and D8 are located upstream of MT3, and loading
reductions for those upstream points were prescribed. The TMDL plan accounted for
loading reductions at the four upstream sample points. For each pollutant, the total load
that was removed upstream at sample points MT3A, MT3B, D7 and D8 was subtracted
from the existing load at point MT3, and the calculated value was compared to the
allowable load at point MT3. Reductions at point MT3 are necessary for any pollutant
parameter that exceeds the allowable load at MT3. The required reductions at point MT3
are shown in Table 3.11.

3-10





Implementation Plan for Montgomery Creek

August 2008

TABLE 3.11 POLLUTANT REDUCTIONS NECESSARY AT POINT MT3

Iron Manganese | Aluminum Acidity

(Ib/day) (Ib/day) (Ib/day) (Ib/day)
Existing Loads at MT3 48.8 335.8 100.7 1,776.9
Total Load Reduction 91.03 245.94 77.3 1,479.0
(MT3A, MT3B, D7, D8)
Remaining Load 0 89.86 23.4 297.9
Allowable Loads at MT3 3.4 3.0 2.1 0
Percent Reduction 0 97 92 100
Load Reduction 0 86.86 21.3 297.9

Provided that the specified reductions at MT3A, MT3B, D7, and D8 are met, manganese,
aluminum, and acidity are the three parameters where reductions are needed at point
MT3. The loading for iron will be below the allowable load at MT3. Manganese loadings
at MT3 will be reduced from 335.8 Ib/day to 89.86 Ib/day due to upstream reductions, so
reductions in loading from 89.86 Ib/day to 3.0 Ib/day (97%) must be achieved in this
segment. Aluminum loadings will be reduced from 100.7 Ib/day to 23.4 Ib/day due to
upstream reductions, so reductions in loading from 23.4 Ib/day to 2.1 Ib/day (92%) must
be achieved in this segment. Acidity loadings will be reduced from 1,776.9 Ib/day to
297.9 Ib/day due to upstream reductions, so reductions in loading from 297.9 Ib/day to 0
Ib/day (100%) must be achieved at MT3.

Montgomery Creek between MC4 and MC3

This segment of Montgomery Creek begins immediately upstream from the unnamed
tributary MT3 (Killer Trib) at the previously described point, MC4, and ends
immediately downstream from said tributary at point MC3. This segment receives
discharges from the unnamed tributary MT3. No other tributaries or sources of
pollution enter the stream between these two points.

The load reductions for this segment consist of reductions in iron, manganese, aluminum,
and acidity. While the pH in this segment ranges from 3.20 to 5.05, acidity will be
addressed as part of this TMDL because the water quality is net acidic due to mining
impacts in this segment. The Montgomery Creek Watershed TMDL developed load
allocations for sample point MC3. These allocations are provided in Table 3.12.

TABLE 3.12 LOAD ALLOCATIONS FOR MONTGOMERY CREEK BETWEEN

MC4 AND MC3
MEASURED SAMPLE ALLOWABLE SAMPLE
SAMPLE VALUES VALUES
POINT conc. Load LTA Conc. Load
MC3 (mg/l) (Ib/day) (mg/l) (Ib/day)
Iron 0.76 120.7 0.31 49.3

3-11





Implementation Plan for Montgomery Creek August 2008
Manganese 5.01 796.0 0.15 23.8
Aluminum 2.02 320.9 0.14 22.2
Acidity 33.00 5,242.9 0.99 157.3
Alkalinity 4.80 762.6

All values shown in this table are long-term average daily values.

Based on the data included in Table 3.12, reductions in iron concentrations from 0.76
mg/l to 0.31 mg/l, and reductions in iron loadings from 120.7 Ib/day to 49.3 Ib/day are
required. Manganese concentrations must be reduced from 5.01 mg/l to 0.15 mg/l, and
reductions in manganese loadings from 796.0 Ib/day to 23.8 Ib/day are required.
Aluminum concentrations must be reduced from 2.02 mg/l to 0.14 mg/l, and aluminum
loadings must be reduced from 320.9 Ib/day to 22.2 Ib/day. Acidity concentrations must
be reduced from 33.00 mg/l to 0.99 mg/l, and reductions in acidity loading from 5,242.9
Ib/day to 157.3 Ib/day are required at MC3.

Sample points MT4, MT5, MC5, MT3A, MT3B, D7, D8, MC4, and MT3 are located
upstream of MC3, and loading reductions for those upstream points were prescribed. The
TMDL plan accounted for loading reductions at the nine upstream sample points. For
each pollutant, the total load that was removed upstream at the sample points listed above
was subtracted from the existing load at point MC3, and the calculated value was
compared to the allowable load at point MC3. Reductions at point MC3 are necessary for
any pollutant parameter that exceeds the allowable load at MC3. The required reductions
at point MC3 are shown in Table 3.13.

TABLE 3.13 POLLUTANT REDUCTIONS NECESSARY AT POINT MC3

Iron Manganese | Aluminum Acidity

(Ib/day) (Ib/day) (Ib/day) (Ib/day)
Existing Loads at MC3 120.7 796.0 320.9 5,242.9
Total Load Reduction (MT4, 91.53 593.1 215.6 4,795.9
MT5, MC5, MT3A, MT3B,
D7, D8, MC4, MT3)
Remaining Load 29.25 202.9 105.3 447.0
Allowable Loads at MT3 49.3 23.8 22.2 157.3
Percent Reduction 0 89 79 65
Load Reduction 0 179.1 83.1 289.7

Provided that the specified reductions at all upstream points are met, manganese,
aluminum, and acidity are the three parameters where reductions are needed at point
MC3. The loading for iron will be below the allowable load at MC3. Manganese
loadings at MC3 will be reduced from 796.0 Ib/day to 202.9 Ib/day due to upstream
reductions, so reductions in loading from 202.9 Ib/day to 23.8 Ib/day (89%) must be
achieved in this segment. Aluminum loadings will be reduced from 320.9 Ib/day to 105.3
Ib/day due to upstream reductions, so reductions in loading from 105.3 Ib/day to 22.2
Ib/day (79%) must be achieved in this segment. Acidity loadings will be reduced from
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5,242.9 Ib/day to 447.0 Ib/day due to upstream reductions, so reductions in loading from
447.0 Ib/day to 157.3 Ib/day (65%) must be achieved at MC3.

Unnamed Tributary to Montgomery Creek above MT2A

Point MT2A is located in the headwaters of an unnamed tributary (Road Trib) to
Montgomery Creek that originates in a mostly residential area. It flows past a reclaimed
surface mine with a pre-Act discharge before reaching the SRP2 point where it receives
treated drainage from the S.R.P. (Sky Haven) Reed #1 permit. Point MT2A represents the
unnamed tributary upstream of point SRP2 to the headwaters.

TMDLs have been developed for iron, manganese, and aluminum for this segment of the
unnamed tributary. The pH in this segment ranges between 6.10 and 7.10, and pH values
were not included in the TMDL for the segment because the stream is net alkaline at this
point. The load allocations made at point MT2A are provided in Table 3.14.

TABLE 3.14 REQUIRED POLLUTANT REDUCTIONS FOR THE UNNAMED
TRIBUTARY TO MONTGOMERY CREEK ABOVE SAMPLE POINT MT2A

SAMPLE MEASURED SAMPLE ALLOWABLE VALUES | REDUCTION
POINT VALUES IDENTIFIED
MT2A conc. Load LTA Conc. Load Percent

(mg/l) (Ib/day) (mg/l) (Ib/day)

Iron 1.20 1.1 0.35 0.3 71
Manganese 1.82 1.7 0.28 0.3 85
Aluminum 0.72 0.7 0.22 0.2 70

Acidity 0.56 0.5 0.55 0.5 0

Alkalinity 44.04 40.4

All values shown in this table are long-term average daily values.

Iron concentrations in this segment must be reduced from the long-term daily value of
1.20 mg/I to 0.35 mg/l, while iron loadings must be reduced from 1.1 Ib/day to 0.3 Ib/day.
Manganese concentrations in this segment must be reduced from 1.82 mg/l to 0.28 mg/I,
while manganese loadings must be reduced from 1.7 Ib/day to 0.3 Ib/day. Aluminum
concentrations must be reduced from 0.72 mg/l to 0.22 mg/l, while aluminum loadings
must be reduced from 0.7 Ib/day to 0.2 Ib/day. The reductions identified are 71% for iron,
85% for manganese, and 70% for aluminum.

SRP2 Wasteload Allocation

Point SRP2 is a pre-Act deep mine discharge that was affected by surface mining as part
of the S.R.P. Coal Company (Sky Haven) Reed #1 permit. Because the discharge was
affected by their mining operation, Sky Haven is now responsible to treat the discharge.
At the time the TMDL document was developed, the discharge flowed into holding ponds
where lime/limestone were added to raise the pH and precipitate the metals. Within the
past year, a passive treatment system was constructed to replace the active treatment
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system at this site. Flow from this discharge is intermittent with up to a year between
discharge events. This discharge flows to the unnamed tributary MT2 (Road Trib) to
Montgomery Creek. The allowable load for iron is 0.4 Ib/day and the allowable load for
manganese is 0.3 Ib/day based on measured flow data and the monthly average permit
limits.

Unnamed Tributary to Montgomery Creek between MT2A and MT2

This segment of the unnamed tributary (Road Trib) to Montgomery Creek receives
drainage from the SRP2 Reed #1 treatment system. Sources of mine drainage enter the
tributary both above and below the treatment system, degrading the stream from just
below the effluent of the treatment system to the mouth (point MT2).

The load reductions for this segment consist of reductions in iron, manganese, aluminum,
and acidity. While the pH in this segment ranges from 6.60 to 7.15, acidity will be
addressed as part of this TMDL because the water quality is net acidic due to mining
impacts in this segment. The Montgomery Creek Watershed TMDL developed load
allocations for sample point MT2. These allocations are provided in Table 3.15.

TABLE 3.15 LOAD ALLOCATIONS FOR THE UNNAMED TRIBUTATY TO
MONTGOMERY CREEK BETWEEN MT2A AND MT?2

MEASURED SAMPLE ALLOWABLE SAMPLE
SAMPLE VALUES VALUES
POINT conc. Load LTA Conc. Load
MT2 (mg/) (Ib/day) (mg/) (Ib/day)
Iron 3.44 12.6 0.45 13 (L7)*
Manganese 8.33 30.6 0.25 0.6 (0.9)*
Aluminum 1.96 7.2 0.31 1.1
Acidity 23.47 86.1 3.05 11.2
Alkalinity 17.53 64.3

All values shown in this table are long-term average daily values.
* Values in parentheses are allowable loads at MT2 before subtracting loads from the
wasteload allocation for SRP2.

Based on the data included in Table 3.15, reductions in iron concentrations from 3.44
mg/l to 0.45 mg/l, and reductions in iron loadings from 12.6 Ib/day to 1.3 Ib/day are
required. Manganese concentrations must be reduced from 8.33 mg/l to 0.25 mg/l, and
reductions in manganese loadings from 30.6 Ib/day to 0.6 Ib/day are required. Aluminum
concentrations must be reduced from 1.96 mg/l to 0.31 mg/l, and aluminum loadings
must be reduced from 7.2 Ib/day to 1.1 Ib/day. Acidity concentrations must be reduced
from 23.47 mg/l to 3.05 mg/l, and reductions in acidity loading from 86.1 Ib/day to 11.2
Ib/day are required at MT2.
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Sample point MT2A is located upstream of MT2, and loading reductions for that
upstream point were prescribed. The TMDL plan accounted for loading reductions at the
upstream sample point. For each pollutant, the total load that was removed upstream at
the sample point listed above was subtracted from the existing load at point MT2, and the
calculated value was compared to the allowable load at point MT2. Reductions at point
MT2 are necessary for any pollutant parameter that exceeds the allowable load at MT2.
The required reductions at point MT2 are shown in Table 3.16.

TABLE 3.16 POLLUTANT REDUCTIONS NECESSARY AT POINT MT2

Iron Manganese | Aluminum Acidity

(Ib/day) (Ib/day) (Ib/day) (Ib/day)
Existing Loads at MT2 12.6 30.6 7.2 86.1
Total Load Reduction 0.8 1.4 0.5 0
(MT2A)
Remaining Load 11.8 29.2 6.7 86.1
Allowable Loads at MT2 1.3 0.6 1.1 11.2
Percent Reduction 89 98 84 87
Load Reduction 10.5 28.6 5.6 74.9

Provided that the specified reductions at MT2A are met, iron, manganese, aluminum, and
acidity are the parameters where reductions are needed at point MT2. Iron loadings at
MT2 will be reduced from 12.6 Ib/day to 11.8 Ib/day due to upstream reductions, so
reductions in loading from 11.8 Ib/day to 1.3 Ib/day (89%) must be achieved in this
segment. Manganese loadings at MT2 will be reduced from 30.6 Ib/day to 29.2 Ib/day
due to upstream reductions, so reductions in loading from 29.2 Ib/day to 0.6 Ib/day (98%)
must be achieved in this segment. Aluminum loadings will be reduced from 7.2 Ib/day to
6.7 Ib/day due to upstream reductions, so reductions in loading from 6.7 Ib/day to 1.1
Ib/day (84%) must be achieved in this segment. Acidity loadings will not be reduced due
to upstream reductions, so reductions in loading from 86.1 Ib/day to 11.2 Ib/day (87%)
must be achieved at MT2.

Montgomery Creek between MC3 and MC2

This segment of Montgomery Creek begins immediately downtream from the unnamed
tributary MT3 (Killer Trib) at the previously described point, MC3, and ends downstream
from the unnamed tributary MT2 (Road Trib). This segment receives discharges from
the unnamed tributary MT2 and an intermittent abandoned mine discharge, D5. The load
reductions for this segment consist of reductions in iron, manganese, aluminum, and
acidity. While the pH data for point MC2 was not available, acidity will be addressed as
part of this TMDL because the water quality is net acidic due to mining impacts in this
segment. The Montgomery Creek Watershed TMDL developed load allocations for
sample point MC2. These allocations are provided in Table 3.17.
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TABLE 3.17 LOAD ALLOCATIONS FOR MONTGOMERY CREEK BETWEEN

MC3 AND MC2
MEASURED SAMPLE ALLOWABLE SAMPLE
SAMPLE VALUES VALUES
POINT Conc. Load LTA Conc. Load
MC2 (mg/l) (Ib/day) (mg/l) (Ib/day)
Iron 1.26 213.5 0.39 66.1
Manganese 9.47 1,604.9 0.19 32.2
Aluminum 3.68 623.6 0.18 30.5
Acidity 55.14 9,344.5 1.10 186.4
Alkalinity 5.43 920.2

All values shown in this table are long-term average daily values.

Based on the data included in Table 3.17, reductions in iron concentrations from 1.26
mg/l to 0.39 mg/l, and reductions in iron loadings from 213.5 Ib/day to 66.1 Ib/day are
required. Manganese concentrations must be reduced from 9.47 mg/l to 0.19 mg/l, and
reductions in manganese loadings from 1,604.9 Ib/day to 32.2 Ib/day are required.
Aluminum concentrations must be reduced from 3.68 mg/l to 0.18 mg/l, and aluminum
loadings must be reduced from 623.6 Ib/day to 30.5 Ib/day. Acidity concentrations must
be reduced from 55.14 mg/l to 1.10 mg/l, and reductions in acidity loading from 9,344.5
Ib/day to 186.4 Ib/day are required at MC2.

Sample points MT4, MT5, MC5, MT3A, MT3B, D7, D8, MC4, MT3, MC3, MT2A and
MT2 are located upstream of MC2, and loading reductions for those upstream points
were prescribed. The TMDL plan accounted for loading reductions at the twelve
upstream sample points. For each pollutant, the total load that was removed upstream at
the sample points listed above was subtracted from the existing load at point MC2, and
the calculated value was compared to the allowable load at point MC2. Reductions at
point MC2 are necessary for any pollutant parameter that exceeds the allowable load at
MC2. The required reductions at point MC2 are shown in Table 3.18.

TABLE 3.18 POLLUTANT REDUCTIONS NECESSARY AT POINT MC2

Iron Manganese | Aluminum Acidity

(Ib/day) (Ib/day) (Ib/day) (Ib/day)
Existing Loads at MC2 213.5 1,604.9 623.6 9,344.5
Total Load Reduction (MT4, 102.83 802.2 304.8 5,160.5
MT5, MC5, MT3A, MT3B,
D7, D8, MC4, MT3, MC3,
MT2A, MT2)
Remaining Load 110.67 802.7 318.8 4,184.0
Allowable Loads at MC2 66.1 32.2 30.5 186.4
Percent Reduction 41 96 91 96
Load Reduction 44.57 770.5 288.3 3,997.6
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Provided that the specified reductions at all upstream points are met, iron, manganese,
aluminum, and acidity are the parameters where reductions are needed at point MC2.
Iron loadings at MC2 will be reduced from 213.5 Ib/day to 110.67 Ib/day due to upstream
reductions, so reductions in loading from 110.67 Ib/day to 66.1 Ib/day (41%) must be
achieved in this segment. Manganese loadings will be reduced from 1,604.9 Ib/day to
802.7 Ib/day due to upstream reductions, so reductions in loading from 802.7 lb/day to
32.2 Ib/day (96%) must be achieved in this segment. Aluminum loadings will be reduced
from 623.6 Ib/day to 318.8 Ib/day due to upstream reductions, so reductions in loading
from 318.8 Ib/day to 30.5 Ib/day (91%) must be achieved in this segment. Acidity
loadings will be reduced from 9,344.5 Ib/day to 4,184.0 Ib/day due to upstream
reductions, so reductions in loading from 4,184.0 Ib/day to 186.4 Ib/day (96%) must be
achieved at MC2.

Unnamed Tributary to Montgomery Creek above MT1

Point MT1 is located at the mouth of the unnamed tributary (Last Trib) to Montgomery
Creek. It receives mine drainage from at least one abandoned mine discharge, D1. Point
MTL1 represents the unnamed tributary upstream of its confluence with Montgomery
Creek.

TMDLs have been developed for iron, manganese, aluminum, and acidity for this
segment of the unnamed tributary. The pH in this segment ranges between 6.60 and 6.85,
and acidity values were addressed in the TMDL for the segment because of mining
impacts to the stream.  The load allocations made at point MT1 are provided in Table
3.19.

TABLE 3.19 REQUIRED POLLUTANT REDUCTIONS FOR THE UNNAMED
TRIBUTARY TO MONTGOMERY CREEK ABOVE SAMPLE POINT MT1

SAMPLE MEASURED SAMPLE ALLOWABLE VALUES | REDUCTION
POINT MT1 VALUES IDENTIFIED
Conc. Load LTA Conc. Load Percent
(mg/l) (Ib/day) (mg/l) (Ib/day)

Iron 2.39 9.2 0.31 1.2 87
Manganese 4.90 18.8 0.25 1.0 95
Aluminum 2.00 7.7 0.16 0.6 92

Acidity 12.89 49.5 3.73 14.3 71
Alkalinity 27.90 107.0

All values shown in this table are long-term average daily values.

Iron concentrations in this segment must be reduced from the long-term daily value of
2.39 mg/l to 0.31 mg/I, while iron loadings must be reduced from 9.2 Ib/day to 1.2 Ib/day.
Manganese concentrations in this segment must be reduced from 4.90 mg/l to 0.25 mg/I,
while manganese loadings must be reduced from 18.8 Ib/day to 1.0 Ib/day. Aluminum
concentrations must be reduced from a 2.00 mg/l to 0.16 mg/l, while aluminum loadings
must be reduced from 7.7 Ib/day to 0.6 Ib/day. Acidity concentrations must be reduced
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from 12.89 mg/l to 3.73 mg/l, while acidity loadings must be reduced from 49.5 Ib/day to
14.3 Ib/day. The reductions identified are 87% for iron, 95% for manganese, 92% for
aluminum, and 71% for acidity.

SRP1 Wasteload Allocation

Point SRP1 is a pre-Act deep mine discharge that was affected by surface mining as part
of the S.R.P. Coal Company (Sky Haven) McPherson #2 permit. Because the discharge
was affected by their mining operation, Sky Haven is now responsible to treat the
discharge. The discharge flows from the deep mine through a passive limestone channel.
Flow from this discharge is fairly constant. This discharge flows to the unnamed tributary
MTL1 (Last Trib) to Montgomery Creek. The allowable load for iron is 0.8 Ib/day, the
allowable load for manganese is 0.5 Ib/day, and the allowable load for aluminum is 0.5
Ib/day based on measured flow data and the monthly average permit limits.

Montgomery Creek between MC2 and MC1

This segment of Montgomery Creek begins at the previously described point, MC2, and
ends downstream at point MC1 near the post office in Hyde. This segment receives
discharges from the unnamed tributary MT1, the McPherson #2 passive treatment system
(SRP1), and three abandoned mine discharges (D2, D3, and D4). The load reductions for
this segment consist of reductions in iron, manganese, aluminum, and acidity. While the
pH at point MC1 ranged from 3.90 to 4.70, acidity will be addressed as part of this
TMDL because the water quality is net acidic due to mining impacts in this segment. The
Montgomery Creek Watershed TMDL developed load allocations for sample point MC1.
These allocations are provided in Table 3.20.

TABLE 3.20 LOAD ALLOCATIONS FOR MONTGOMERY CREEK BETWEEN

MC2 AND MC1
MEASURED SAMPLE ALLOWABLE SAMPLE
SAMPLE VALUES VALUES
POINT conc. Load LTA Conc. Load
MC1 (mg/) (Ib/day) (mg/) (Ib/day)
Iron 0.30 55.5 0.30 54.7 (55.5)*
Manganese 5.44 1,007.2 0.22 40.2 (40.7)*
Aluminum 2.23 412.9 0.18 32.8 (33.3)*
Acidity 41.33 7,652.2 0.41 75.9
Alkalinity 6.07 1,123.8

All values shown in this table are long-term average daily values.

*Values in parentheses are allowable loads at MC1 before subtracting the wasteload
allocation for SRP1.

Based on the data included in Table 3.20, iron concentrations of 0.30 mg/| are allowable
at point MC1, and reductions in iron loadings from 55.5 Ib/day to 54.7 Ib/day are
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required. Manganese concentrations must be reduced from 5.44 mg/l to 0.22 mg/l, and
reductions in manganese loadings from 1,007.2 Ib/day to 40.2 Ib/day are required.
Aluminum concentrations must be reduced from 2.23 mg/l to 0.18 mg/Il, and aluminum
loadings must be reduced from 412.9 Ib/day to 32.8 Ib/day. Acidity concentrations must
be reduced from 41.33 mg/l to 0.41 mg/l, and reductions in acidity loading from 7,652.2
Ib/day to 75.9 Ib/day are required at MCL.

Sample points MT4, MT5, MC5, MT3A, MT3B, D7, D8, MC4, MT3, MC3, MT2A,
MT2, MC2, and MT1 are located upstream of MC1, and loading reductions for those
upstream points were prescribed. The TMDL plan accounted for loading reductions at
the fourteen upstream sample points. For each pollutant, the total load that was removed
upstream at the sample points listed above was subtracted from the existing load at point
MC1, and the calculated value was compared to the allowable load at point MCL.
Reductions at point MC1 are necessary for any pollutant parameter that exceeds the
allowable load at MC1. The required reductions at point MC1 are shown in Table 3.21.

TABLE 3.21 POLLUTANT REDUCTIONS NECESSARY AT POINT MC1

Iron Manganese | Aluminum Acidity

(Ib/day) (Ib/day) (Ib/day) (Ib/day)
Existing Loads at MC1 55.5 1,007.2 412.9 7,652.2
Total Load Reduction (MT4, 155.4 1,590.5 600.2 9,193.3
MT5, MC5, MT3A, MT3B,
D7, D8, MC4, MT3, MC3,
MT2A, MT2, MC2, MT1)
Remaining Load 0 0 0 0
Allowable Loads at MC1 54.7 40.2 32.8 75.9
Percent Reduction 0 0 0 0
Load Reduction 0 0 0 0

Provided that the specified reductions at all upstream points are met, reductions are not
needed at point MC1. Iron loadings at MC1 will be reduced from 55.5 Ib/day to O Ib/day
due to upstream reductions. The allowable iron load is 54.7 Ib/day, so no further
reductions must be achieved in this segment. Manganese loadings at MC1 will be
reduced from 1,007.2 Ib/day to O Ib/day due to upstream reductions. The allowable
manganese load is 40.2 Ib/day, so no further reductions must be achieved in this segment.
aluminum loadings at MC1 will be reduced from 412.9 Ib/day to O Ib/day due to upstream
reductions. The allowable aluminum load is 32.8 Ib/day, so no further reductions must be
achieved in this segment. Acidity loadings at MC1 will be reduced from 7,652.2 Ib/day to
0 Ib/day due to upstream reductions. The allowable iron load is 75.9 Ib/day, so no further
reductions must be achieved at MCL.

3.2 Impacts to Downstream Waters

Montgomery Creek discharges to the West Branch Susquehanna River near the town of
Hyde. The West Branch Susquehanna River at Hyde is somewhat impacted by AMD.
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The restoration activities in the Montgomery Creek watershed will help to reduce the
metal and acid loadings and increase the buffering capacity of the West Branch
Susquehanna River, further enhancing the already recovering fishery that exists there.
The Old Town Sportsmen’s Association is currently working with Trout Unlimited to
perform a benthic survey of the main stem of the West Branch that will become a
valuable tool in determining the effects that restoration of Montgomery Creek will have
on the river.

The restoration of Montgomery Creek through the implementation of restoration projects
in the priority areas will result in a reduction in pollutant loadings in the West Branch
Susquehanna River. However, the reduction in loadings from Montgomery Creek to the
West Branch alone will not be sufficient to completely restore the West Branch below its
confluence with Montgomery Creek. It will, however, have a positive impact to the
aquatic community in the river until influences from other AMD-impacted streams, such
as Clearfield Creek, Deer Creek and Moshannon Creek, enter downstream. Restoration of
Montgomery Creek should also allow for fish and other aquatic life to move from the
river upstream into Montgomery Creek into areas of suitable habitat that are currently
inaccessible to them due to poor water quality.
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