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Executive Summary

Abandoned mine lands in Pennsylvania present a significant liability to public
health and contribute to environmental degradation. These scars are a result of
Pennsylvania’s 200-year industrial history that was characterized by fossil fuel and
mineral extraction. The Commonwealth’s industrial legacy has left more than 250,000
acres of abandoned surface mines and an estimated 2,300 miles of streams polluted
with abandoned mine drainage (AMD). This report catalogues the AMD conditions
within the entire 184 square miles of the Raccoon Creek watershed that is located in
southwestern Pennsylvania (Refer to Figures 1 and 2). AMD not only impairs water
quality, it affects the health and condition of aquatic habitat as well. Contemporary
planning and restoration efforts now conducted using a holistic approach,
acknowledging that the environment, the economy and society are directly linked. The
restoration of the Raccoon Creek watershed’s water quality from AMD degradation will
provide not only an improved physical environment but will also create opportunity for
economic development within the watershed. The combination of these two benefits
will significantly improve the quality of life for the local residents of the communities
within the watershed, as well as contribute to regional improvement for the Pittsburgh
metropolitan area.
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. INTRODUCTION
A. Purpose

The purpose of this report is to complete an abandoned mine drainage (AMD)
survey and preliminary restoration plan for the Raccoon Creek watershed. There has
been an increasing focus on utilizing a watershed-based approach to remediating the
streams of Pennsylvania. According to the Report of the Pennsylvania 21% Century
Environment Commission (1998), the Commonwealth’s goal is to remediate all streams
impacted by AMD by the year 2025. To accomplish this goal, the Commission has
made three recommendations:

1. To develop a watershed-based approach to solving AMD problems;
2. To prevent potential AMD problems in future mining activities; and

3. To identify, catalog, categorize and prioritize existing AMD locations in
the development of a comprehensive strategic plan (p. 48).

In accordance with these recommendations, the Washington County
Conservation District (WCCD) coordinated this plan. Mr. Gary Stokum, of the WCCD,
was instrumental in forming the Washington County Watershed Alliance, Inc. (WCWA)
and the Raccoon Creek Watershed Association (RCWA). These local organizations,
along with the Pennsylvania Department of Environmental Protection (PADEP), and
Skelly and Loy, Inc., have proceeded with development of a preliminary restoration plan
in an effort to identify and remediate AMD pollution within the watershed.

The objectives of this report are:

1. To identify, categorize and prioritize the most significant AMD
discharge locations within the Raccoon Creek watershed; and

2. To propose the most appropriate remediation strategies economically
and physically feasible.

The proposed results expected from the adoption of this plan are:

1. To significantly restore and protect the water quality of Raccoon Creek
from past, present and future AMD pollution;

2. To create opportunity for economic development;
3. To reduce local government costs;
4. To enhance the quality of life for residents within the watershed;

5. To provide environmental and socio-economic improvements for the
Pittsburgh region; and



6. To create a heightened awareness among the general public, local
government officials, agencies and the business community of
watershed values, problems and solutions.

The Raccoon Creek watershed is known to have at least 175 to 200 AMD
discharges. Many of these sites are minor AMD discharges and are insignificant when
weighed economically as feasible for remediation. This plan identifies seven (7) primary
AMD sites and seventeen (17) secondary AMD sites (Refer to Figure 3) within the
watershed. Remediation of these seven sites would significantly improve the overall
water quality of the watershed. One of these sites, the Langeloth Borehole (L2), has
been addressed and the implementation of a passive treatment system is 90%
complete at this time. However, all parties have agreed that continued monitoring of
this site is necessary, and that it should be included within this report as a major source
of AMD.

To monitor the water quality of Raccoon Creek and its tributaries, twelve (12)
stream sampling points have been established (Refer to Figure 3). The primary AMD
sites were selected by Mr. John Davidson, PADEP, based upon historical data
collection, his extensive knowledge of the Raccoon Creek watershed, and the large
amount of historical and current water quality data for these locations. Additional water
guality data and flow estimations were then provided by PADEP for incorporation into
this plan. These sampling points, in addition to the primary AMD sites, have been
monitored for twelve (12) months or more in order to make a contemporary assessment
of the overall water quality of the watershed (Refer to Appendix A, B, and C).

Funding for this report has been supplied by a United States Environmental
Protection Agency (USEPA) Section 104 grant provided by the Pennsylvania
Department of Environmental Protection (PADEP). In order to compete for
implementation funds for future land and water quality improvement projects, an
updated assessment must be completed in the format required by the PADEP. The
intent of this report is to provide the necessary assessment. Following the completion
and adoption of this preliminary plan, the proposed remediation projects suggested
herein will be eligible for funding from various state and federal programs (Refer to
Appendix D).

B. Location and Characteristics of the Raccoon Creek Watershed

The Raccoon Creek watershed is located in western Allegheny, southern Beaver,
and northern Washington Counties, Pennsylvania (Refer to Figure 1). The Raccoon
Creek watershed encompasses an area that is approximately 477 km? (184 mi®). The
length of Raccoon Creek within this area is approximately 74 km (46 mi.). Raccoon
Creek's headwaters are located in Hickory, PA. Sub-basins of Raccoon Creek include
(Refer to Figure 2):

Bigger Run - Little Service Creek
Brush Run - Little Traverse Creek
Burgetts Fork - Potato Garden Run



Chamberlain Run - Raredon Run

Cherry Run - Service Creek

Dilloe Run - St. Patrick Run
Frames Run - Trampmill Run
Fishpot Run - Traverse Creek

Gums Run - Lower Raccoon Creek
Little Raccoon Run - Upper Raccoon Creek

As Raccoon Creek flows downstream (north), it meanders through mostly rural
areas (i.e., small villages, agricultural land, wood lots, and previously strip-mined areas)
until it discharges into the Ohio River near Josephtown in Beaver County. The
watershed/study area lies within the following municipalities (Refer to Figure 3):

Allegheny County: Findlay and North Fayette;

Beaver County: Aliquippa, Center, Greene, Hanover, Hopewell,
Independence, Potter, and Raccoon; and

Washington County: Burgettstown, Cross Creek, Hanover, Mt. Pleasant,
Robinson, and Smith.

The mean annual precipitation in the watershed is between 914 to 1,016 mm (36
to 40 in)(USDOI, 1984). The Pennsylvania Water Quality Standards (Chapter 93)
classifies the main steam of Raccoon Creek as a Warm Water Fishery (PA Code,
1994). Approved trout waters in the Raccoon Creek watershed include Raccoon Lake
and Traverse Creek (PFBC, 2000). Raccoon Creek is considered a navigable
waterway by the U.S. Army Corps of Engineers and their jurisdiction extends 1.8 miles
upstream from its confluence with the Ohio River (USACOE, 1981).

C. Previous Investigations

Raccoon Creek has been the focus of numerous state and federal agency
assessments and reports concerning water quality within the watershed. These include:

1. "Sources of Coal Mining Drainage Pollution of Raccoon Creek Watershed,
Pennsylvania” (USDOI, 1968):

This study is a detailed mine drainage source investigation that located
and quantified all coal mine drainage discharges and attempted to establish a
county-wide network of stream sampling water quality locations for long-term
monitoring. The study indicates that Raccoon Creek is degraded from the
Cherry Valley area to its mouth (approximately 40 miles). It is also noted that
another 30 to 40 miles of tributary streams are impacted. These streams are
impacted by approximately 200 mining related sites that caused water quality
to be characterized as acidic, highly mineralized, devoid of normal aquatic
life, and unsuitable for many legitimate water uses. It is noted that with the
exception of Potato Garden Run, tributaries to Raccoon Creek polluted by



mine drainage are restricted to Washington County. Finally, twenty-eight
principal mine drainage sources were found to contribute 87 percent of the
acidity discharged to streams at the time of the study (USDOI, 1968).

. Within the watershed, a total of eighteen Pennsylvania Operation Scarlift
Reports were filed. Of the eighteen, two reports were reviewed in preparation
of this plan (Project SL 130-2 & 130-7). The criteria used in choosing these
two reports are that they directly relate to the purpose of this plan and that
they are comprehensive to the watershed. A complete listing of the eighteen
reports are listed in Appendix E.

"Operation Scarlift Report (Project SL 130-2)", Giorgione and Ackenhell,
1972:

The 1972 Scarlift Report (SL 130-2) was performed as a by-product of
Mr. James F. Hillman’s gift of the land to the Commonwealth of Pennsylvania.
With the knowledge of the AMD problems that existed in the area from the
USDOI 1968 study and as part of the planning process for Hillman State
Park, it was decided that a Scarlift Report would be completed for the park
area. All sites were sampled for chemical parameters only. This report
stated that Brush Run drains approximately 85% of the total park area.

"Operation Scarlift Report (Project SL 130-7)”, Gooding and Dougherty, 1976:

The 1976 Scarlift Report (SL 130-7) sampled for chemical parameters
only. This report states that four tributaries are responsible for the majority of
water quality degradation in the Upper Raccoon Creek basin. These basins
are:

Potato Garden Run

Little Raccoon Run, and

Two unnamed tributaries (from the Joffre, PA basin and PA State
Gamelands areas [SR-36]).

Three other sub-basins are marginally degraded by mine drainage:

Dilloe Run
Burgetts Fork, and
Unnamed tributary to St. Patrick Run [SR-37].

The SL 130-7 study indicates sites JB1 and JB2 (Stream Reach
Abatement Priority Index #4) and site H3 (Stream Reach Abatement Priority
Index #18) are located in the priority areas. These areas have been
recommended to have surface reclamation (Gooding and Dougherty, 1976).
The SL 130-7 report also found 115 AMD sources contributing 24 tons per
day of net acidity to the SL 130-7 study area. However, the USDOI 1968
study for the same study area found 28 mine drainage sources, contributing
71 tons per day of net acidity. When the 1968 and 1976 studies are



compared, even though more AMD discharge locations had been found in
1976, net acidic discharges to the watershed was reported at 47 tons per day
less. The improvements to water quality are most likely due to a combination
of natural and anthropogenic improvements.

. "Water Quality of Raccoon Creek- Washington/Beaver Counties" (PADER,
February 1980):

This study was prompted by water quality improvement as observed in
the Water Quality Network data (USDOI, 1968 study recommendation) and
the lack of information concerning many of the tributaries to Raccoon Creek.
All sites were sampled for chemical and biological parameters (benthic
macro-invertebrate and fish populations). The area is impacted by historic
and abandoned mine sites (both surface and underground mines), mainly in
the Washington County portion of the watershed. In the 1980 PADER study,
it was noted that Raccoon Creek’s water quality is marginal for most of its
length. However, many of its tributaries are of good to excellent water quality.
At the time, recent data showed significant improvement in water quality. It
was also noted that most of its degradation was due to abandoned mine
workings in the Allegheny and Washington County portions of the watershed.
The 1980 PADER study states that Raccoon Creek still suffers from severe
AMD pollution; however, improvement to water quality and macro-
invertebrate/fish populations were observed at a number of sampling station
locations. The watershed, at that time, was described as a “biological
wasteland.”

. "Raccoon Creek Watershed Survey" (PADER, November 1983):

The 1983 PADER study was performed to document further improving
trends in water quality to Raccoon Creek in Smith, Robinson, and Hanover
Townships in Washington County. This study involved chemical and
biological parameters (benthic macro-invertebrate and fish populations). It
found that water quality conditions were improving when compared to Scarlift
data collected in 1976. Significant increases in alkalinity versus acidity were
observed, especially at the stations located at Little Raccoon Run and Potato
Garden Run. These two large tributaries are adding net alkalinity to Raccoon
Creek instead of high acidities (PADER, 1983). Finally, the 1983 study states
that overall improvements are apparent, but localized AMD sources continue
to pose a serious problem.

. “Raccoon Creek (820D) Management Report, Sections 01 & 027
(Pennsylvania Fish and Boat Commission [PFBC], 1989):

In 1989 the PFBC collected chemical water quality data in Raccoon
Creek, along with limited biological data at three sites. Section 01
(Headwaters to T-821 bridge) was characterized by one sampling location
that was suitable for an aquatic community. Species were indicative of a
warm water stream community with pollution intolerant species present.



Section 02 (T-821 bridge to mouth) was characterized by four sampling
locations. Habitat in Section 02 was good for aquatic life production.
However, chemical parameters indicated impact from AMD. It is noted that
the AMD has created a pollution block that may prevent fish migration above
or below Section 02 under normal to low flow conditions. Species were
indicative of a warm water stream community with pollution tolerant species
present (PFBC, 1989).

6. “PFBC Cost/Benefit Information Letter” (PFBC, 2000)

The PFBC provided a cost/benefit analysis of Raccoon Creek involving
the potential remediation of AMD. According to the PFBC information, when
the proposed remediation work is completed, an additional 75 miles of
warmwater/coolwater stream fishing would be created. This would produce
an estimated stream reach of 213.4 acres. PFBC estimates for these water
types are 370 angler trips per year, per acre. When compiled, total angler
trips per year potential is 78,958. Knowing that the estimated value of an
angler trip in Pennsylvania is $31.04 (1996 dollars), this means that this
proposed AMD remediation would yield an estimated $2,454,804 annually to
the communities within the watershed (PFBC, 2000).

It is known from these studies, and on going water quality sampling, that the water
quality of the main stem of Raccoon Creek is degraded due to AMD in approximately 40
miles of stream. Additionally, another 30 to 40 miles of tributaries to Raccoon Creek are
also impacted by AMD. The review of these documents support the present finding that
most of these streams are acidic, highly mineralized (Fe, Al and Mn), lack normal
aquatic life, and are unsuitable for most water uses. Most of the effected streams in this
watershed are located in the headwater areas of Raccoon Creek in Washington County
(Refer to Appendix A and Figures 3 and 4).

D. The Value of Watershed Restoration

The Raccoon Creek watershed offers extensive open and green space for its
inhabitants, for the City of Pittsburgh and for the region. Unlike adjacent watersheds,
such as Chartiers Creek to the east, Raccoon Creek has yet to experience significant
urban sprawl and development from Pittsburgh. This means that the Raccoon Creek
watershed has the potential to become a regional recreation destination. The
restoration of the water quality degraded by AMD in Raccoon Creek will also provide
local landowners and government officials more decision making options in regards to
local issues such as ‘smart growth’, which is encouraged in Pennsylvania’'s Growing
Greener program. In other words, a cleaner physical environment empowers the local
communities in deciding the direction of their planning efforts, whether it is to encourage
outside investment into their community, or to place restrictions on development in effort
to resist urban and suburban sprawl.



Across the entire Commonwealth, fishing and boating activities accumulate in
estimated earnings of more than $2.5 billion per year. Pennsylvania’s physical beauty
is not only an environmental treasure, it is also an economic draw that should be
protected. Much of the Raccoon Creek watershed is particularly suited for potential
outdoor recreational uses if the needed AMD remediation were to take place. In fact,
the PFBC, Division of Fisheries Management (PFBC, 1989) identifies AMD as the
critical factor to water quality improvements in the Raccoon Creek watershed and
continue to state that improved water quality would provide a valuable recreational
warm water stream fishery.



. GEOLOGY
A. Factors Affecting Mine Drainage

Past anthropologic (man-made) activities in the watershed have caused a variety
of negative impacts to the environment. The major type of non-point source (NPS)
pollution to water quality is AMD. AMD results when water and pyrite (iron sulfide) are
exposed to oxygen. Metals (Iron- Fe, Aluminum- Al, and Manganese- Mn) that are in
solution in underground minepools, precipitate out of solution when the AMD discharges
into a stream, pond, or other surface feature. These precipitates are in the form of
oxides and hydroxides. AMD can have varying levels of pH, acidity, and alkalinity,
depending on how much interaction the discharge has had with carbonate rocks
(USDA, 1995).

Past mining activity (underground [deep] mines, surface [strip] mines, and coal
refuse piles) have had the greatest negative impact to the watershed(s) water quality.
Mining activity has been present in the area for over 200 years. The deep mines have
expansive underground tunnel networks that are now flooded (minepools), thus
permitting groundwater to be impacted by pyrite. This degraded water can move from
one watershed to another via this underground tunnel network and then be discharged
to receiving streams in a completely different watershed than the one from which the
water initiated. Surface mines and coal refuse piles also have a negative impact on
water quality because surface-mined coal and pyrite is exposed to the atmosphere,
which then permits any associated water to react chemically with oxygen in the
atmosphere.

B. Physiography

The Raccoon Creek watershed is located entirely within the Pittsburgh Low Plateau
Section-Prototypical Area of the Appalachian Plateaus Province. The Appalachian
Plateaus Province occupies more than 26,000 mi?, almost 60% of the area of the state.
Of that 26,000 mi® the Pittsburgh Low Plateau Section-Prototypical Area occupies
approximately 6,500 mi®>. The Prototypical Area of the Pittsburgh Low Plateau Section
forms the largest unit of the Appalachian Plateaus Province in Pennsylvania.

The study area has a general relief pattern of a broad, dissected upland underlain by
essentially horizontal sedimentary rocks. The present surface consists of broad,
rounded ridges and intervening valleys.



C. Stratigraphy

The Raccoon Creek watershed is located within two different portions of the
stratigraphic sequence. The southern portion of the watershed is sporadically located in
the Pennsylvanian-Permian Transition and Permian System. The northern and
predominate portion of the watershed is located within the Pennsylvanian System.

The Pennsylvanian-Permian Transition and Permian System is identical to the
Dunkard Group. The Dunkard Group extends from the base of the Waynesburg coal
bed to the present topographical surface. The Dunkard Group is divided into the
Waynesburg, Washington, and Greene Formations, in ascending order. The boundary
between the Waynesburg and Washington Formations is at the base of the Washington
coal bed, and the boundary between the Washington and Greene Formations is at the
top of the Upper Washington limestone bed. The exact placement of the
Pennsylvanian-Permian boundary is a complex and controversial problem.
Conventionally, it is placed at the bottom of the Waynesburg coal bed. The bedrock
strata exposed over various portions of the Pennsylvanian System are members of the
Monongahela and Conemaugh groups. The total stratigraphic thickness exposed of the
Dunkard, Monongahela, and Conemaugh groups is on the order of 800 feet. All of the
strata are sedimentary in origin. The formations within the Dunkard, Monongahela, and
Conemaugh groups are comprised principally of shales and sandstones but also
contain prominent limestone and coal horizons. The area of outcrop of the
Monongahela Group is more extensive than that of any other group in the Raccoon
Creek study area. The Pittsburgh coal seam is the lowest bed in the Monongahela
Group and rests unconformably on the Conemaugh Group. Below the Pittsburgh Coal
is about 2 ft. of dark to light gray brecciated limestone. The Pittsburgh coal seam is
approximately 5 to 6 ft. thick, with some thickening and thinning in various areas. The
upper part of the Pittsburgh Coal consists of alternating bands of black carbonaceous
shales and boney coal 6 in. to 2 ft. in thickness for about 7 to 8 ft. above the main seam
(Refer to Appendix F and Plate 1). Iron sulfide minerals (pyrite and marcasite) are
generally associated with the coal and the black carbonaceous shales and sandstone
overlying the coal bed. These minerals, upon oxidation, represent the principal source
of acid from coal mining related activities.

Iron sulfide minerals are also found in the main coal seam as horizontal shaly
partings and as concretions known as sulfur balls. The iron sulfide minerals in these
partings are generally in the form of flaky crystals and the concretions occur as black to
brassy spheres in various sizes. The sulfur balls, in the Pittsburgh Coal, are irregular in
distribution and their composition is largely pyritic. These sulfur balls are one of the
sources of acid in the main coal seam (PADCNR, 1999).

D. Structure

Raccoon Creek watershed is contained within the physiographic province known as
the Appalachian Plateaus. This province is characterized by essentially flat-lying strata
whose regularity is broken by low broad folds. The regional dip of the stratified rocks
exposed in the watershed is to the southeast. Two structural folds modify the local
geology. The West Middletown syncline is the fold that most predominately affects the



local geology of the Raccoon Creek study area. The northern axis of the syncline
crosses Raccoon Creek near Bavington, PA. The closure of the syncline just to the
northeast results in a basin-like structure within the main watershed area. This
condition is evident by noting the circular pattern formed by the Pittsburgh Coal
structural contours. The Cross Creek syncline, which trends east-west across the
Cherry Valley sub-watershed, intersects the West Middletown syncline west of the
Cherry Valley sub-watershed. The structure contour of the coal also indicates that a
certain amount of AMD that enters the Raccoon Creek watershed results from surface
water sources that originate outside the topographic boundaries of the basin (PADCNR,
1999).



[ll. MINING
A. History

The Raccoon Creek watershed is located in portions of three counties in
southwestern Pennsylvania (Allegheny, Beaver, and Washington). However, the
majority of the coal mining activity in the watershed has taken place in Washington
County (Refer to Figures 4, 5, and 6). This study, therefore, primarily focuses on the
Washington County portion of the watershed.

Coal mining in the watershed began in the late eighteenth century. The earliest
mine (coal) known to exist in Washington County is depicted on a map of the City of
Washington (then Bassettown), dated 1781. After this date, other outcrop mines were
opened near Coal Center and Canonsburg. Due to the relative ease of access and the
quality of the coal, Washington County soon had numerous small mines operating.
These mines operated for home heating and the powering of small, localized industrial
activity. After 1820, the need for coal was increased for home heating purposes. By
1840, the early Pittsburgh industrial complex became another consumer of the region’s
abundant coal resources. Soon, railroads and locks and dams were constructed, which
facilitated the transportation of coal to the Pittsburgh market and further spurred
increased mining/production of Washington County coal (circa 1880 Washington County
delivered 700,000 tons of coal to market). From 1880 to 1923 there were annual
increases in the amount of coal produced, and by 1923 the highest amount of coal
produced was recorded (24.5 million tons). Decreases in coal production occurred after
1923 until the 1960's when large steel companies created a certain amount of industry
stability. Large steel companies owned seven of the nine major mines at this time and
14.1 million tons of coal were produced in 1966 in Washington County. Only one year
later (1967), however, coal production in the Raccoon Creek watershed was estimated
to be less than 100,000 tons (USDOI, 1968).

According to the 1968 United States Department of the Interior study, recoverable
coal reserves are estimated at 2.1 million tons in the Washington, Waynesburg,
Redstone, Pittsburgh, and Upper Freeport seams in Washington County. This study
also states that the only significant coal reserves that remain in the Raccoon Creek
watershed are in the Washington County portion of the Pittsburgh coal seam.

B. Current Mining

The primary source of coal in Washington County is from the Pittsburgh coal seam.
Despite the fact that coal production has decreased from 1923 to present, Washington
County ranks number two among Pennsylvania counties in coal production, producing
9,613,000 tons of coal in 1999. There are currently eleven permitted mining operations
in the Raccoon Creek watershed, four of them active and seven of them inactive
operations. The active operations consist of two surface (strip) mines, and five refuse
disposal, reprocessing, and coal preparation facilities. There are no underground
(deep) mines currently active within the watershed. Approximately 20,000 to 25,000
tons (18,000 to 23,000 tonnes) of coal was produced in the Raccoon Creek watershed
in 1999 (Davidson, 2000).



After a period of decline of coal production in Raccoon Creek watershed, coal
production is on the increase. PADEP personnel have indicated that some of the seven
inactive permits may become active in the near future (2000-2001). With this renewed
mining activity, it is expected that coal production in 2000 will increase to approximately
200,000 tons (181,436 tonnes) in Raccoon Creek watershed (Davidson, 2000).
Besides these active mining operations, the watershed contains a large amount of coal
refuse from abandoned and/or historic mining/waste sites. These areas remain as a
legacy to previous mining activites and are a source of many water
guality/environmental problems in the watershed. The re-mining and processing of
these refuse sites provides both economic and environmental benefits to the community
and the watershed (Refer to Figure 4).



IV. WATER QUALITY EVALUATIONS
A. SUMMARY
1. General Discussion

In Pennsylvania, approximately 2,425 miles of streams do not achieve water
guality standards due to drainage from past coal mining (PADEP, 1999).
Raccoon Creek and its tributaries are a component of this larger statewide
picture concerning AMD, and this plan is a tool to assist in reducing the number
of AMD impacted stream miles.

Raccoon Creek flows through its watershed in a northwestern direction from
Hickory in Washington County to the Ohio River near Josephtown in Beaver
County (Refer to Figures 1 and 2). The City of Pittsburgh is 30 miles upstream
on the Ohio River from Raccoon Creek. The length of Raccoon Creek is
approximately 74 km (46 mi) and the size of the watershed is approximately 477
km? (184 mi?). The annual mean discharge (water years 1942 to 1999) of
Raccoon Creek is 5.5 cu m/s (192 cfs) (Refer to Appendix F and Plate 2, USDOI
2000). Additionally, three reservoirs are located in the watershed: Raccoon
Creek Lake, Cherry Run, and Silver Creek (PADER, 1980). The Raccoon Creek
watershed is bordered to the north by the Ohio River, to the northeast by the
Elkhorn Run, Flaugherty Run, and Montour Run watersheds, to the east by the
Chartiers Creek watershed, and to the south and west by Cross Creek, Harmon
Creek, Kings Creek, Mill Creek, and Tomlinson Run watersheds.

Since the 1980 study, water quality and aquatic life continues to be impacted,;
mainly in the Raccoon Creek and Burgetts Fork portions of the watershed. As
one moves downstream, water quality and aquatic life generally improve. Since
the 1980 PADER study, mine reclamation activities have improved water quality
in portions of the watershed (Potato Garden Run, Little Raccoon Run and St.
Patrick Run) and assisted in restoring benthic macro-invertebrate and fish
populations to previously impacted streams (PADER, February 1980).

2. 2000 Data Findings

For this study, the following review discusses upstream sample locations and
then progresses to downstream sample locations. A discussion of each
sampling point and a comparison of results to historical water quality data from
previous studies follows. The water quality samples in downstream order were
obtained at the following stream sampling sites: SL1, SL2, SL3, SL4, SL5, SL6,
SL7, SL8, R1, SL9, SL10, and SL11 (Refer to Appendices A, B, C, and G and
Figure 3).

Sites SL1 through SL3 are headwater sites on Raccoon Creek and Burgetts
Fork. Water quality at these sites is characterized by net-alkaline water and low-
metal concentrations. When 2000 data is compared to the 1974 and 1983 water
quality data from similar sampling sites, SL1 has remained relatively constant



with a average pH ranging between 7.2 - 7.7 and average Total Iron ranging
between 0.3 - 1.4 mg/L. SL2 has also remained relatively constant with average
pH of 7.8 and average Total Iron ranging between 0.5 - 2.1 mg/L. SL3 was not
previously sampled in other studies, however, its average pH was 7.3 and its
average Total Iron was 2.2 mg/L.

Sample sites SL4 through SL6 are located in the Burgetts Fork sub-basin and
exhibit decreased water quality from upstream sampling locations. Water quality
at these sites is characterized by net-alkaline water and increasing metal
concentrations (mostly iron). SL4 has improved since the 1983 study. It had not
been sampled in the 1974 study. In 1983, SL4 had an average pH of 3.2 and an
average Total Iron of 47.3 mg/L. During this investigation, SL4 was observed to
improve with an average pH of 6.4 and average Total Iron of 40.7 mg/L. SL5 has
also improved since the 1983 study. It had not been sampled in the 1974 study.
In 1983, SL5 had an average pH of 4.3 and an average Total Iron of 5.8 mg/L.
During this investigation, SL5 was observed to improve with an average pH of
5.7 and average Total Iron of 3.0 mg/L. SL6 has also improved since the 1983
study. It had not been sampled in the 1974 study. In 1983, SL6 had an average
pH of 5.4 and an average Total Iron of 0.3 mg/L. During this investigation, SL6
was observed to improve with an average pH of 6.7 and average Total Iron of 0.3
mg/L.

Sample site SL7 is located in the Upper Raccoon Creek sub-basin
downstream of the confluence of Burgetts Fork and Raccoon Creek. Water
quality at this site is characterized by net-alkaline water and low-metal
concentrations. SL7 had not been sampled in the 1974 or 1983 studies. During
this investigation, SL7 was observed to have an average pH of 7.1 and average
Total Iron of 2.9 mg/L. Though metal concentrations are low at this location, SL7
does exhibit the degradation that sample site SL8 characterizes in the Joffre
area.

Sample site SL8 is located on an unnamed tributary to Raccoon Creek near
the Village of Joffre. Water quality at this site is erratic. During this investigation,
SL8 was observed to have an average pH of 4.5 and average Total Iron of 2.8
mg/L. SL8 had not been sampled in the 1974 or 1983 studies. As was
discussed above, SL8 is a source of further degradation to downstream areas.
Additionally, as the 1976 Scarlift Report (SL 130-7) discussed, this unnamed
tributary (in the Joffre area) is one of the four tributaries responsible for water
quality degradation (Gooding and Dougherty, 1976).

Sample site R1 is located at an unnamed tributary to Raccoon Creek along
U.S. Route 22 near the Village of Bavington. Water quality at this site is
characterized by net-alkaline water and low-metal concentrations. When
compared to the 1974 and 1983 water quality data from a similar sampling site,
R1 has remained relatively constant with a average pH ranging between 6.7 - 7.4
and average Total Iron ranging between 0.3 - 1.7 mg/L.



Sample site SL9 is located near the confluence of the Little Raccoon Run and
Upper Raccoon Creek sub-basins. Water quality at this site is characterized by
net-alkaline water and low-metal concentrations. SL9 has improved since the
1974 study. In 1974, SL9 had an average pH of 3.0 and an average Total Iron of
102 mg/L. During this investigation, SL9 was observed to improve with an
average pH of 7.1 and average Total Iron of 0.3 mg/L. Since the 1976 Scarlift
Report (SL 130-7) significant improvement has occurred in the Little Raccoon
Creek sub-basin (as was also observed in the 1983 investigation) to Raccoon
Creek. As was noted, Little Raccoon Creek was one of the four tributaries
responsible for the majority of water quality degradation (Gooding and
Dougherty, 1976).

Sample site SL10 is located on Raccoon Creek at Murdocksville. Water
quality at this site is characterized by net-alkaline water and low-metal
concentrations. During this investigation, SL10 was observed to have an
average pH of 7.3 and average Total Iron of 1.1 mg/L. SL10 had not been
sampled in the 1974 or 1983 studies.

Sample site SL11 is located on Potato Garden Run nearing the confluence
with Raccoon Creek. Water quality at this site is characterized by net-alkaline
water and low-metal concentrations. During this investigation, SL11 was
observed to improve with an average pH of 7.3 and average Total Iron of 0.4
mg/L. SL11 had been sampled in the 1974 or 1983 studies. SL11 has improved
since the 1974 study. In 1974, SL11 had an average pH of 2.9 and an average
Total Iron of 70.9 mg/L. Additionally, as the 1976 Scarlift Report (SL 130-7)
discussed, Potato Garden Run is one of the four tributaries responsible for water
quality degradation (Gooding and Dougherty, 1976).

As is observed in Figures 3 and 4, the municipalities that contain the most
significant AMD pollution are Burgettstown, Findlay, Hanover (Washington
County), Robinson, and Smith. Burgettstown has an estimated population of
1,634 persons (PSDC, 1997) and is the largest community by population in
Raccoon Creek watershed. Thus, Burgettstown has more people impacted by
AMD in the watershed.

3. Comparison of 1974 Data versus 2000 Data Findings

A comparison of water quality data (1974 Scarlift Data [Gooding and
Dougherty, 1976] versus 1999/2000 Data) was performed for this investigation
(USDA, 2000). Current data was available for fifty-one of the seventy-one
Scarlift sampling points. This comparison indicates that of the fifty-one sample
locations, twenty-nine sites are adding increased amounts alkalinity (loadings) to
the watershed (4,784 tons per year) versus the 1974 quantities, one is adding
increased acidity (loadings) to the watershed (8 tons per year) versus the 1974
guantities, four are adding increased iron (loadings) to the watershed (15 tons
per year) versus the 1974 quantities, and five are adding increased sulfates
(loadings) to the watershed (80 tons per year) versus the 1974 data. Impacts to
the watershed continue from the Upper Raccoon Creek (Joffre area) sub-basin



(SR2, SR3, SR5, and SR10) in terms of iron and sulfate loadings. For this
comparison, the majority of the improvements to water quality from 1974 to the
present have occurred in the Little Raccoon Run and Potato Garden Run sub-
basins. In Little Raccoon Run, though some negative increases have occurred to
a few sampling locations (SR22, SR23, SR30, SR40, and SR47) in terms of
acidity, iron, and sulfate loadings, these increases have been negated by more
substantial improvements in alkalinity loadings at other sampling locations
(SR21, SR25, SR26, SR27, SR28, SR32, SR33, SR 42, SR43, SR45, SR46, and
SR47). In the Potato Garden Run sub-basin, an increase in the alkalinity
loadings has occurred here (SR34, SR55, SR57, SR58, SR61, SR65, and SR66)
since 1974 (Refer to Appendix G). From this comparison, it can be seen that the
Raccoon Creek watershed has made improvements to its overall water quality.
Degradation in areas still exist, however, remediation projects to reduce the
major discharge problems in the Burgetts Fork, Upper Raccoon Creek, and
Potato Garden Run sub-basins are detailed in Section V, Proposed Remediation
Design.  When completed, these treatment systems will further improve
conditions.

4. RCWA Biological Data Findings

Additional biological samples have been collected by the RCWA, in
partnership with Burgettstown High School. Students and RCWA members
completed a benthic macro-invertebrate study in fall 1999 and spring 2000
(RCWA, 1999/2000). Five stream reach locations were sampled. Generally the
biological samples confirm the condition of the watershed’s streams. The study
also showed the same trend in the streams’ biological conditions as was shown
in earlier studies (Refer to Appendix H).

B. PRIMARY AMD SITES

The seven primary AMD discharge sites in the Raccoon Creek watershed are L2,
P6, P7, E1, JB1, JB2, and H3 (Refer to Appendices A through C and Figure 3). The
sites were selected as the primary AMD sites by Mr. John Davidson, PADEP, based
upon historical data collection, his extensive knowledge of the Raccoon Creek
watershed, and the large amount of historical and current water quality data for these
locations. Additional water quality data and flow estimations were then provided by
PADEP for incorporation into this plan. SL 130-7 ranks the stream reach areas to make
improvements to water quality. Three of the present (2000) plan’s seven primary AMD
sites are located in the 1976 Scarlift study area. Of the primary AMD sites, sites JB1
and JB2 (Stream Reach Abatement Priority Index #4) and site H3 (Stream Reach
Abatement Priority Index #18) are located in the priority areas. These areas have been
recommended to have surface reclamation (Gooding and Dougherty, 1976). The
primary AMD sites are characterized below and prioritized for remediation in Section V,
Proposed Remediation Design.

1. Langeloth Borehole (L2)



The Langeloth Borehole project is under construction and is approximately 90%
complete. This project is a partnership between the RCWA, WCWA, WCCD,
WPCAMR, and PADEP. Funding was provided by both WPCAMR ($42,106.00) and
PADEP ($19,600.00). The L2 site is located along Balogna Industrial Road west of
State Route 18, 1/4 mile west of the Village of Slovan in Smith Township,
Washington County. The treatment system design consists of an aerobic wetland or
simple pond/wetland system, which provides detention, aeration, and storage for
iron sludge.

2. East Plum Run (P6)

The East Plum Run site is located behind the structure located at 37 Plum
Run Avenue in Burgettstown. The estimated flow rate is 19 gallons per minute
(gpm). The discharge is characterized as a low-flow, net-acid, metal-laden
discharge. Aluminum is present in the discharge at a concentration measured at 6
milligrams per Liter (mg/L). This limits the method of passive treatment and design
of the system. Iron is also present in the discharge at a measured concentration of
31 mg/L. One and a third tons per year of iron and 1/4 ton per year of aluminum is
introduced to the watershed via this discharge point.

3. West Plum Run (P7)

The West Plum Run site is located 50 feet upstream from P6 along Plum Run
Avenue. The estimated flow rate is 247 gpm. The discharge is characterized as a
high-flow, slightly net-acid, metal-laden discharge. Aluminum is present in the
discharge at an average concentration of less than 0.5 mg/L. Iron is also present in
the discharge at an average concentration of 73 mg/L. Over 39 tons per year of iron
and approximately 1/4 ton per year of aluminum is introduced to the watershed via
this discharge point.

4. Erie Mine (E1)

The Erie Mine site is located along Burgetts Fork below Ballfield Road and
next to Hill Stadium in Burgettstown. Flow rates vary from under 30 gpm to 250
gpm. The estimated flow rate is 113 gpm. The discharge is characterized as a
moderate-flow, net-alkaline, iron-laden discharge. Although a small amount of
aluminum is also present, iron is the main contaminant of concern and is present at
an average concentration measured at 73 mg/L. Over 18 tons per year of iron is
introduced to the watershed via this discharge point.

5. Joffre Borehole (JB1)

This Joffre Borehole site is located adjacent at the end of Bonnymeade Drive
along State Route 4015 in the Village of Bonnymeade, Smith Township. The
estimated flow rate is 980 gpm. The discharge is characterized as a high-flow, net-
acid, metal-laden discharge. Aluminum is present in the discharge at an average
concentration measured at 6 mg/L. This limits the method of passive treatment and
design of the system. Iron is also present in the discharge at an average



concentration measured at 43 mg/L. Ninety-two tons per year of iron and 13 tons
per year of aluminum are introduced to the watershed via this discharge point.

JB1 is an artesian discharge located about 20 feet above the base of the
Pittsburgh coal seam. The SL 130-7 Report stated that the JB1 discharge drained a
large mine pool with an elevation estimated at or near 1,000 feet. According to the
Pittsburgh and Eastern Coal Company Mine No. 2 Map (scale 1" = 400’) dated 1925,
JB1 emerges from an open slope entry into the No. 2 Mine. The map also indicates
a haulage-way to the north, underneath Raccoon Creek, connecting the No. 2 Mine
with the No. 3 Mine of the Pittsburgh and Eastern Coal Company. This haulage-way
may serve as a link for a supply of water into the mine pool (Gooding and
Dougherty, 1976). Currently, on the western side of Raccoon Creek downstream
from the JB1 site, there is a refuse disposal site in operation (PennBalt, Inc. — Mine
Permit #63871301, Mine #1 Refuse Disposal Site).

6. Joffre Borehole (JB2)

PADEP’s Bureau of Abandoned Mine Reclamation, Ebensburg District Office, in
conjunction with the RCWA, has designed the JB2 project to treat this major source
of AMD. The project was awarded two EPA Section 319 grants for $80,000 &
$142,800 from the PADEP.

The JB2 site is located along the east side of State Route 4015 between the
villages of Cherry Valley and Hickton in Smith Township, Washington County. The
discharge currently passes under the roadway through a 36-inch diameter culvert.
Using water chemistry and flow data provided by Mr. John Davidson of the PADEP,
Greensburg District Mining Office, a vertical flow (also known as a successive
alkalinity producing system [SAPS]) passive treatment system was designed. The
treatment system consists of a sedimentation pond, a vertical flow wetland, and a
second sedimentation pond.

The estimated flow rate is 94 gpm. The discharge is characterized as a
moderate-flow, net-acid, metal-laden discharge. Aluminum is present in the
discharge at an average concentration measured at 12 mg/L. This limits the method
of passive treatment and design of the system. Iron is also present in the discharge
at an average concentration measured at 65 mg/L. Over thirteen tons per year of
iron and 2.5 tons per year of aluminum are introduced to the watershed via this
discharge point.

JB2 is a combination strip mine and deep mine discharge emerging from the
base of strip mine spoils at the original outcrop. The source is situated near the
location of an old drift to the Armide No. 1 Mine. The drift entry was strip mined in
the mid 1960’s (Gooding and Dougherty, 1976). Currently, on the western side of
Raccoon Creek across from the JB2 site, there is a refuse disposal site in operation
(PennBalt, Inc. — Mine Permit #63871301, Mine #1 Refuse Disposal Site).

7. Hamilton (H3)



The Pennsylvania Turnpike Commission (PTC) and the U. S. Department of
Interior, Office of Surface Mining (OSM), in conjunction with the RCWA, is in the
planning stages to treat this major source of AMD in the watershed. The PTC is
providing $100,000.00 (stream and wetland mitigation funds for the Southern
Beltway project) and the OSM is providing $80,000.00 (Appalachian Clean Streams
Initiative Program) for this project.

The H3 site is located along the east side of State Route 3089 between U.S.
Route 30 and State Route 3071 in Findlay Township, Allegheny County. The
treatment system being designed by PADEP, Bureau of Abandoned Mine
Reclamation consists of an aerobic wetland and successive alkalinity producing
system (PADEP, 2000).

Flow rates vary from under 11 gpm to 148 gpm. The estimated flow rate is 75
gpm. The discharge is characterized as a moderate-flow, net-alkaline, iron-laden
discharge. Iron is present in the discharge at an average concentration measured at
45 mg/L. Over seven tons per year of iron is introduced to the watershed via this
discharge point.

C. SECONDARY AMD SITES

Numerous secondary AMD discharge sites exist in the watershed and should be
considered important sources of water quality degradation. Mr. John Davidson of
PADEP, Greensburg District Mining Office provided water quality data on the secondary
AMD sites as a guide for potential future remediation activities, once the primary AMD
sites are remediated. The following seventeen secondary AMD sites have been
grouped into the following three categories so as to provide insight. These sites will
need further detailed study in order to complete engineering/design remediation
specifications (Refer to Figure 3):

Net Acid with Metals: PG4, PG20, PG21, PG22, PG31, PG32, PG36, BR9, JB5,
JB6, JB7, and JB25;

Net Acid with No Metals: SP15 and SP16; and

Net Alkaline with Iron: PG26, SR8, and SR68.




V. PROPOSED REMEDIATION DESIGN

The following proposed remedial actions for primary AMD sites involve the use of
passive treatment technologies. Passive treatment technologies are considered the
most feasible option since maintenance costs associated with this type of treatment are
typically lower in comparison to other systems. These other systems are usually cost
prohibitive for local conservation organizations. Three of seven primary AMD sites (L2,
JB2, and H3) are currently either under construction or are being prepared for
construction activities. Based on a prioritization of acidity and iron loadings per
discharge, remediation of the remaining four primary AMD sites would be as follows:

JB1 (Acidity 24.91 tons/yr. + iron 91.63 tons/yr. = 116.54 tons/yr.);
P7 (Acidity 19.08 tons/yr. + iron 85.31 tons/yr. = 104.39 tons/yr.);
E1 (Acidity 3.07 tons/yr. + iron 18.07 tons/yr. = 21.14 tons/yr.); and
P6 (Acidity 17.58 tons/yr. + iron 1.86 tons/yr. = 19.44 tons/yr.).

N

Besides providing proposed remediation designs for the seven primary AMD sites as
separate facilities, an eighth design for a combined or hybrid system for discharges P6,
P7, and E1 has been prepared.

The following proposed remediation design cost estimations are based upon other
projects of similar nature that have been completed by Skelly and Loy, Inc. Certain
assumptions were made in regard to the major bid items in order complete cost
estimations for the primary AMD sites and involve a variety of site specific constraints
(Refer to Appendix | and Figures 3 and 5). Some costs may vary and additional
specific site information needed to more specifically estimate costs for recommended
actions. The cost estimate information is provided to assist readers in gauging the
approximate cost of each proposed remediation action and in prioritizing activities. The
cost estimate information should not be inferred as the cost of completing each action.

A. Langeloth Borehole (L2)

The L2 project is approximately 90% complete, however all parties have agreed that
continued monitoring of this site is necessary, and that it should be included within this
report as a major source of AMD. This project is a partnership between the RCWA,
WCWA, WCCD, WPCAMR, PADEP, and the United State Department of Agriculture,
Natural Resource Conservation Service (USDA, NRCS). Engineering/Site Design was
provided by USDA — NRCS and funding was provided by WPCAMR ($42,106.00) and
PADEP ($19,600.00). The L2 site is located along Balogna Industrial Road west of
State Route 18, 1/4 mile west of the Village of Slovan in Smith Township, Washington
County. The treatment system design consists of an aerobic wetland or simple
pond/wetland system, which provides detention, aeration, and storage for iron sludge.



B. East Plum Run (P6)

The recommended passive treatment system for this discharge is a vertical flow
wetland (also known as a successive alkalinity producing system [SAPS]) consisting of
an alkaline-producing cell. The alkaline producing cell consists of a column of water
above a compost layer which overlays a limestone layer. A flushing mechanism should
also be included for removal of aluminum from the cell. Water discharging from the cell
should be directed to an aerobic cell with a pond/wetland system for aeration, detention,
and storage of metal sludges. Based upon the water quality data and general design
criteria, approximately 800 tons of limestone may be required. The alkaline addition cell
would be placed in an area of 1/3 to 2/3 acre. The discharge would be directed to a
small pond/wetland system that may be placed in an area of less than one acre. It may
be possible to place the treatment system on less than two acres, depending on
topographic conditions and other constraints. As appropriate, emerging technologies
should be considered such as passive flushing systems for aluminum and windmill or
water-wheel power for aeration (Refer to Appendix J). A passive aluminum flushing
system would involve the use of PVC piping with sanitary fittings and a valve. The
outlet pipe from the SAPS, is sloped to allow enough velocity in the outlet pipe to siphon
aluminum precipitate from the system. Periodically, this flushing maintenance activity
may need to be performed in order to keep the system fully functional.

UNIT

MAJOR BID ITEMS QUANTITY UNIT PRICE COST
Clearing/Grubbing 2 Acre(s) $500.00 $1,000
Pollution Control 400 Feet $3.00 $1,200.00
Seeding 2 Acre(s) $1,500.00 $3,000.00
Access 1 Job $5,000.00 $5,000.00
Excavation & Fill Settling
Basin 1 Each $15,000.00 $15,000.00
Excavation & Fill Wetland 1 Each $5,000.00 $5,000.00
Compost Wetland 2,500 Square Yards $4.00 $10,000.00
Limestone Channel 100 Feet $28.00 $2,800.00
Rockfill -SAP 800 Tons $20.00 $16,000.00
Compost - SAP 2,500 Square yards $4.00 $10,000.00
Pipe (6") - SAP 400 Feet $8.00 $3,200.00
Construction Sub-Total $72,200.00
Construction Cost
Contingencies 20 Percent $14,440.00
Engineering = % of
Construction 10 Percent $7,220.00
Project Administration = % of
Construction 8 Percent $5,776.00
Mobilization/Demobilization
% of Construction 10 Percent $7,220.00
Land Rights 2 Acre(s) $2,000.00 $4,000.00

Total $110,856.00



C. West Plum Run (P7)

The recommended passive treatment system for this discharge is an Anoxic
Limestone Drain (ALD). An ALD includes a buried bed of limestone for alkalinity
production. A backup flushing mechanism may be included for removal of aluminum
from the ALD. Water discharging from the ALD would be directed to an aerobic cell with
a pond/wetland system for aeration, detention, and storage of metal sludges. This
system would include at least two ponds for iron removal followed by a wetland. Based
upon the water quality data and general design criteria, approximately 15,000 tons of
limestone may be required. This limestone may be placed in an area of approximately
two acres. The alkaline addition cell may be followed by two ponds and a wetland
approximately 6 acres in size. The entire treatment system may take an area of
approximately 10 acres. As appropriate, emerging technologies should be considered
such as ALD flushing systems for aluminum and windmill or water-wheel power for
supplemental aeration.

UNIT

MAJOR BID ITEMS QUANTITY UNIT PRICE COST
Clearing/Grubbing 10 Acre(s) $500.00 $5,000.00
Pollution Control 2,000 Feet $3.00 $6,000.00
Seeding 10 Acre(s) $1,500.00 $15,000.00
Access 1 Job $5,000.00 $5,000.00
Excavation & Fill Settling Basin 2 Each $30,000.00 $60,000.00
Excavation & Fill Wetland 1 Each $10,000.00 $10,000.00
Compost Wetland 28,000 Square Yards $4.00 $112,000.00
Limestone Channel 2,000 Feet $28.00 $56,000.00
Rockfill -ALD 15,000 Tons $20.00 $300,000.00
Pipe (6") - ALD 800 Feet $8.00 $6,400.00
Construction Sub-Total $575,400.00
Construction Cost Contingencies 20 Percent $115,080.00
Engineering = % of Construction 10 Percent $57,540.00
Project Administration = % of
Construction 8 Percent $46,032.00
Mobilization/Demobilization % of
Construction 10 Percent $57,540.00
Land Rights 10 Acre(s) $2,000.00 $20,000.00

Total $851,592.00



D. Erie Mine (E1)

The recommended passive treatment system for this discharge is an aerobic
wetland or a simple pond/wetland system to provide detention, aeration, and storage of
iron sludge. Given adequate space to provide retention time, the iron will precipitate.
Based on typical sizing criteria for maximum flow rates, a treatment area of
approximately three acres would be required, possibly consisting of two ponds and a
wetland. Typical design criteria should be coupled with space limitations to optimize
design. As appropriate, emerging technologies should be considered such as windmill
or water-wheel power for aeration.

UNIT

MAJOR BID ITEMS QUANTITY UNIT PRICE COST
Clearing/Grubbing 3 Acre(s) $500.00 $1,500.00
Pollution Control 600 Feet $3.00 $1,800.00
Seeding 3 Acre(s) $1,500.00 $4,500.00
Access 1 Job $5,000.00 $5,000.00
Excavation & Fill Settling Basin 2 Each $15,000.00 $30,000.00
Excavation & Fill Wetland 1 Each $5,000.00 $5,000.00
Compost Wetland 14,000 Square Yards $4.00 $56,000.00
Limestone Channel 300 Feet $28.00 $8,400.00
Construction Sub-Total $112,200.00
Construction Cost Contingencies 20 Percent $22,440.00
Engineering = % of Construction 10 Percent $11,220.00
Project Administration = % of
Construction 8 Percent $8,976.00
Mobilization/Demobilization % of
Construction 10 Percent $11,220.00
Land Rights 3 Acre(s) $2,000.00 $6,000.00

Total $172,056.00



E. East Plum Run/West Plum Run/Erie Mine Hybrid

The recommended passive treatment system for these combined discharges would
involve a hybrid passive treatment approach. Each discharge (P6, P7, and E1) has
different water quality issues. However, the water quality and flow data suggest that
combining these discharges may result in a net alkaline discharge which may eliminate
or reduce the need for alkaline addition. Average alkalinity and acidity loading indicate
that a net alkaline discharge would result. However, occasions did exist when a net
acid load would result in a small percentage of the sample events.

The recommended passive treatment system approach for the combination of the
Erie Mine (E1) and Plum Run (P6 and P7) discharges is a water transmission line for
the Plum Run discharges and a simple pond/wetland system for the combined
discharges to provide detention, aeration, and storage of the metal sludge. Given
adequate space to provide retention time, the metals will precipitate and drop out.
Based on typical sizing criteria for maximum flow rates, a treatment area of
approximately fifteen acres would be required, possibly consisting of multiple ponds,
wetlands, and aeration berms. Typical design criteria should be coupled with space
limitations to optimize design.

The most difficult part for this hybrid system may be in the transmission of the water
from the Plum Run discharges to the Erie Mine area. The water transmission line would
bisect a neighborhood area and multiple properties. An easement or right-of-way must
be negotiated for this purpose. In order to provide aeration and detention for the
combined discharges, a location needs to be identified which contains approximately
fifteen acres with gravity drainage below the Erie Mine. A possible location is found
directly below the Erie Mine discharge. This location must be field verified utilizing
surveying techniques as necessary to confirm the feasibility. If the location is suitable
(barring other potential constraints), and land rights can be acquired, a hybrid treatment
system could be constructed. Typical design criteria should be coupled with space
limitations to optimize design. As appropriate, emerging technologies should be
considered such as windmill or water-wheel power for aeration.

There are advantages to this remediation option. These include:

1) The treatment of the three discharges is accomplished at one
location, therefore maintenance activities are minimized;

2) With one significant project, three of the four remaining seven
primary AMD sites would be constructed. This would lead to
significant improvements to water quality in the Burgetts Fork
drainage area;

3) Construction of this option and its environmental benefits (as
discussed in Section 1) would yield improved economic benefits from
fishing and other outdoor recreation;

4) Construction of this option would give local educators a unique
passive system / laboratory that students could use to expand local
science curriculums;

5) Improved aesthetics would potentially assist in fostering community



development activities that otherwise would not have occurred; and
6) Costs associated with alkaline limestone addition may be eliminated
or significantly reduced.

However, there are disadvantages as well. These include:

1) Potential problems associated with transporting the Plum Run
discharges to this location;

2) Attaining land rights, rights-of-way, and/or easements from
numerous property owners;

3) Limited hydraulic head available for transmitting the Plum Run
discharges to Erie Mine; and

4) The possibility that a net alkaline discharge would not occur at all
times resulting in lower overall treatment efficiencies.

UNIT

MAJOR BID ITEMS QUANTITY  UNIT PRICE COST
Clearing/Grubbing 15 Acre(s) $500.00 $7,500.00
Pollution Control 3,000 Feet $3.00 $9,000.00
Seeding 15 Acre(s) $1,500.00 $22,500.00
Access 1 Job $5,000.00 $5,000.00
Excavation & Fill Settling Basin 6 Acres $30,000.00 $180,000.00
Excavation & Fill Wetland 4 Acres $20,000.00 $80,000.00
Pipe (18") Transport P6 and P7 6,000 Feet $30.00 $180,000.00
Construction Sub-Total $484,000.00
Construction Cost Contingencies 20 Percent $96,800.00
Engineering = % of Construction 10 Percent $58,800.00
Project Administration = % of
Construction 8 Percent $46,400.00
Mobilization/Demobilization % of
Construction Lump Sum $20,000.00
Land Rights 15 Acre(s) $2,000.00 $30,000.00

Total $736,000.00



F. Joffre Borehole (JB1)

The recommended passive treatment system for this discharge is a vertical
flow wetland consisting of an alkaline-producing cell with a compost layer and
limestone layer, a flushing mechanism for removal of aluminum from the cell, and an
aerobic component with a pond/wetland system for aeration, detention, and storage
of metal sludges. Recovery of aluminum will be considered as a potential asset to
this project. Based upon the water quality data and general design criteria, up to
28,500 tons of limestone may be required. The total system area may require 12-15
acres. It may be possible to reduce the limestone tonnage based on bench scale
testing to determine actual alkalinity production rates. This would also reduce the
required treatment area size. The use of emerging technologies such as passive
flushing systems for aluminum handling and windmill or water-wheel power for
aeration should also be considered.

UNIT

MAJOR BID ITEMS QUANTITY UNIT PRICE COST
Clearing/Grubbing 15 Acre(s) $500.00 $7,500.00
Pollution Control 3,000 Feet $3.00 $9,000.00
Seeding 15 Acre(s) $1,500.00 $22,500.00
Access 1 Job $5,000.00 $5,000.00
Excavation & Fill Settling Basin 1 Each $100,000.00 $100,000.00
Excavation & Fill Wetland 1 Each $50,000.00 $50,000.00
Compost Wetland 4,800 Square Yards $4.00 $19,200.00
Limestone Channel 3,000 Feet $28.00 $84,000.00
Rockfill -SAP 28,500 Tons $20.00 $570,000.00
Compost - SAP 56,000 Square Yards $4.00 $224,000.00
Pipe (6") - SAP 9,600 Feet $8.00 $76,800.00
Construction Sub-Total $1,168,000.00
Construction Cost Contingencies 20 Percent $233,600.00
Engineering = % of Construction 10 Percent $116,800.00
Project Administration = % of
Construction 8 Percent $93,440.00
Mobilization/Demobilization % of
Construction 10 Percent $116,800.00
Land Rights 15 Acre(s) $2,000.00 $30,000.00

Total $1,758,640.00



G. Joffre Borehole (JB2)

Using water chemistry and flow data provided by Mr. John Davidson of the
PADEP, Greensburg District Mining Office, a vertical flow (also known as a SAPS)
passive treatment system has been designed by PADEP, Bureau of Abandoned
Mine Reclamation. The treatment system consists of a sedimentation pond, a
vertical flow wetland (SAPS), and a second sedimentation pond. The project was
awarded two EPA Section 319 grants for $80,000 and $142,800 from the PADEP for
a total project cost of $220,800 for construction. Construction for this project should
begin in 2001.

H. Hamilton (H3)

The PADEP, Bureau of Abandoned Mine Reclamation has completed the
engineering design for this AMD remediation project. The following project cost
estimate was a part of the engineering design by PADEP (PADEP, 2000). The PTC
is providing $100,000.00 and the OSM is providing $80,000.00 for construction of
this project.

UNIT

MAJOR BID ITEMS QUANTITY UNIT PRICE COST
Clearing/Grubbing Job Job Lump Sum $1,000.00
Implementation of E&S Plan Job Job Lump Sum $1,000.00
Seeding Job Job Lump Sum $4,200.00
Wetland Construction:
Pond 1 712 Cubic Yards $3.00 $2,136.00
SAPS Excavation 34,500 Cubic Yards $3.00 $103,500.00
SAPS Limestone 4,082 Tons $10.00 $40,820.00
6 inch PVC Pipe 705 Linear Feet $7.00 $4,935.00
10 inch PVC Pipe 150 Linear Feet $8.00 $1,200.00
Inline Level Control Structure Job Job Lump Sum $1,500.00

Spent Mushroom Compost 2,300 Cubic Yards $12.00 $27,600.00
Aerobic Wetland:

Spent Mushroom Compost 210 Cubic Yards 12.00 $2,520.00
Wetland Planting Job Job Lump Sum $1,000.00
Mobilization/Demobilization  Job Job $5,000.00

Total $196,411.00



VI. RECOMMENDATIONS

Raccoon Creek watershed has been impacted by AMD for many years. The
numerous studies that have been completed to date have detailed the past and current
water quality conditions that existed when each particular study was completed. The
remediation of some discharges by re-mining/reclamation activities has resulted in
water quality improvement. The primary sources of acidity and metals are sites L2, P6,
P7, E1, JB1, JB2, and H3 (Refer to Figure 3). The remediation of these sites is critical
to restoring Raccoon Creek’s water quality and aquatic ecosystem.

Due to the recent efforts of the RCWA and their partnership, three on-going
remediation activities are in differing states of completion (sites L2, JB2, and H3).
These help the RCWA and its partnership towards their goal of restoring the Raccoon
Creek watershed from degradation. These projects, along with the recently (1999)
completed sewer project in the Burgettstown area, will make further watershed
restoration improvements by addressing two significant NPS water quality issues.

Continued chemical and biological sampling of the watershed’s AMD discharges and
stream aquatic habitat will help gauge the effect remedial actions (current or future) will
have on water quality.

The following recommendations are being made for the future remediation of AMD
from the Raccoon Creek watershed:

Complete PADEP Environmental Good Samaritan Act Forms for all AMD-related
projects that are located on private property prior to commencing project
activities (Refer to Appendix K);

Continue on-going remediation projects (sites L2, JB2, and H3);

Utilize the RCWA and other potential volunteers to assist with monitoring water
guality and invertebrate community of Raccoon Creek and its tributaries;

RCWA, local school districts, and other interested organizations continue to
partner, and facilitate youth and adult environmental education (Refer to Figure
7);

Partner with the PFBC to update the 1989 Raccoon Creek (and its tributaries)
fish communities electrofishing evaluation;

Continue planning proposed future remediation of the remaining four primary
AMD discharge sites (P6, P7, E1, and JB1). These activities can include, but are
not limited to, water sampling/analysis, flow calculations, land acquisition, funding
acquisition, grant writing, and engineering/design of treatment system. Based on
a prioritization of acidity and iron loadings per discharge location, remediation of
the primary AMD sites would be as follows:

1. JBI;



2. P7;
3. E1; and
4. PG6;

Remediate secondary AMD sites after primary AMD sites have been corrected;

Utilize re-mining as a tool for reclamation of abandoned mine lands and
associated AMD discharges;

Utilize various state and federal funding programs (i.e., EPA Section 319, Title
IV, Surface Mining Control and Reclamation Act [SMCRA], 10% Set Aside, OSM
Emergency Reclamation, etc.) to remediate AMD sites. Submit grant
applications to the Growing Greener program and submit additional grant
applications to programs identified in Appendix D.

The completion of this watershed plan will further assist by giving a higher ranking to
all grant applications submitted by the partnership for making any and all future
improvement projects to the Raccoon Creek watershed.
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APPENDIX A

Water Quality Tables



Discharge Water Quality Table

2/16/96| 4166627 6.2 124 58| 71.10 1.33 0.50 831.00 112.72 17.63 0.33 0.12 14.38
3/11/96| 4166665 6.3 190 0| 70.10 1.45 0.50 844.00 112.72 17.38 0.36 0.12 0.00
4/12/96| 4166811 5.9 92 36| 67.60 1.43 0.71 884.00 112.72 16.76 0.35 0.18 8.93
5/16/96| 4166880 6.2 174 44| 60.60 1.36 2.01 901.00 112.72 15.03 0.34 0.50 1091
7/1/96| 4166998 6.2 100 0| 71.40 1.40 0.59 826.00 112.72 17.71 0.35 0.15 0.00
7/12/96| 4166048, 6.1 178 24| 74.00 151 0.50 860.00 112.72 18.35 0.37 0.12 5.95
8/30/96| 4166167 6 102 0| 83.60 1.54 0.90 861.00 112.72 20.73 0.38 0.22 0.00
9/26/96| 4166240, 6.3 186 30| 67.80 142 0.86 806.00 112.72 16.81 0.35 0.21 7.44
10/17/96| 4166329 6.2 168 40| 73.60 1.50 0.88 897.00 112.72 18.25 0.37 0.22 9.92
11/26/96| 4166405 6.4 186 40| 70.80 1.36 0.90 924.00 112.72 17.56 0.34 0.22 9.92
12/30/96| 4166549| 6.3 186 0| 82.10 1.52 0.73 880.00 112.72 20.36 0.38 0.18 0.00
1/29/97| 4166636 6.3 188 32| 67.30 1.34 0.53 844.00 112.72 16.69 0.33 0.13 7.94
3/3/97| 4166587 6.2 174 20| 71.10 1.35 0.50 770.00 112.72 17.63 0.33 0.12 4.96
4/29/97| 4166716| 6.2 186 9.8] 61.90 1.36 0.50 801.00 112.72 15.35 0.34 0.12 2.43
10/27/97| 4117085 6.4 182 94| 82.40 1.54 1.04 899.00 112.72 20.43 0.38 0.26 23.31
11/19/97| 4117179 6.4 192 86| 73.10 1.46 0.98 864.00 112.72 18.13 0.36 0.24 21.33
2/25/98| 4117213| 6.4 206 0| 61.70 1.30 0.54 815.00 112.72 15.30 0.32 0.13 0.00
3/26/98| 4117344| 6.2 200 0| 60.70 1.24 0.50 744.00 112.72 15.05 0.31 0.12 0.00
4/23/98| 4117486| 6.3 200 0| 61.70 1.23 0.50 395.00 112.72 15.30 0.31 0.12 0.00
5/20/98| 4117574 6.4 206 0| 57.70 1.26 0.50 720.00 112.72 1431 0.31 0.12 0.00
6/30/98| 4117655 6.3 160 0| 89.10 1.40 0.84 789.00 112.72 22.10 0.35 0.21 0.00
7/28/98| 4117746| 6.2 162 0] 101.00 1.35 0.86 780.00 112.72 25.05 0.33 0.21 0.00
8/27/98| 4117838| 6.3 180 0| 66.80 1.28 0.50 893.00 112.72 16.57 0.32 0.12 0.00
9/29/98| 4117904| 6.3 196 0| 90.10 1.74 1.09 916.00 112.72 22.34 0.43 0.27 0.00
10/29/98| 4117013 6.3 170 0| 90.30 1.44 1.82 891.00 112.72 22.39 0.36 0.45 0.00
11/18/98| 4117051 6.3 156 9.6] 73.90 1.49 2.23 915.00 112.72 18.33 0.37 0.55 2.38
12/14/98| 4117099| 6.3 162 2.8| 82.50 1.63 1.96 941.00 112.72 20.46 0.40 0.49 0.69
1/20/99| 4117073| 6.3 174 7.6| 72.80 1.39 1.75 729.00 112.72 18.05 0.34 0.43 1.88
2/24/99| 4117220| 6.4 218 0| 65.20 1.33 0.50 753.00 112.72 16.17 0.33 0.12 0.00
3/17/99| 4117280 6.4 220 0| 64.00 1.30 0.55 707.00 112.72 15.87 0.32 0.14 0.00
1/10/00| 4117023 6.4 186 0| 79.30 1.38 131 819.30 112.72 19.67 0.34 0.32 0.00
2/16/00| 4117195 6.4 172 0| 68.60 1.28 0.97 705.00 112.72 17.01 0.32 0.24 0.00
3/7/00| 4117273| 6.4 190 0| 77.50 1.37 0.63| 1016.70 112.72 19.22 0.34 0.16 0.00
4/20/00| 4117436| 6.3 196 0| 66.50 1.30 0.50 718.20 112.72 16.49 0.32 0.12 0.00
5/21/98| 4117585 5.5 14 122| 75.50 6.28 0.00 766.20 74.85 12.43 1.03 0.00 20.09
6/1/98| 4117645 6.1 26 40| 32.60 5.26 0.00 584.00 74.85 5.37 0.87 0.00 6.59
7/22/98| 4117730 5.3 10.8 120/ 63.00 7.13 0.00 828.30 74.85 10.37 117 0.00 19.76
9/28/98| 4117887 5.5 10.6 86| 50.40 8.80 0.00 904.50 74.85 8.30 1.45 0.00 14.16
2/24/99| 4117228 6.1 28 114| 66.00 6.51 0.00 709.10 74.85 10.87 1.07 0.00 18.77
4/14/99| 527235 6 17.2 64| 53.60 5.56 0.00 532.00 74.85 8.83 0.92 0.00 10.54
4/22/99| 4117425| 6.1 26 24| 32.10 3.95 0.00 407.60 74.85 5.29 0.65 0.00 3.95
6/23/99| 4117571 5.4 124 122| 74.00 7.80 0.00 923.60 74.85 12.19 1.28 0.00 20.09
7/29/99| 4117686 6.5 40 0] 432 2.60 0.00 441.00 74.85 0.71 0.43 0.00 0.00
10/26/99| 4117960 6.1 20 38| 20.80 8.76 0.00 920.10 74.85 3.43 1.44 0.00 6.26
10/28/99| 4117002| 5.9 16.6 62| 28.30 7.01 0.00 834.20 74.85 4.66 1.15 0.00 10.21
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Discharge Water Quality Table

4/26/00| 4117467 5.9 19.8 60| 40.90 5.18 0.00 619.30 74.85 6.74 0.85 0.00 9.88
6/20/00| 4117697 5.9 19.6 78| 42.10 5.45 0.00 665.70 74.85 6.93 0.90 0.00 12.84
1/11/95| 4166298 4.6 14.2 226| 69.10 177 10.20 830.00 979.50 148.90 3.81 21.98 487.01
2/24/95| 4166416| 4.5 114 170| 53.70 1.55 7.83 737.00 979.50 115.72 3.34 16.87 366.33
3/17/95| 4166446 4.7 14.6 146| 46.70 143 6.59 618.00 979.50 100.63 3.08 14.20 314.62
4/13/95| 4166513 4.6 13.2 118| 43.50 1.45 6.81 571.00 979.50 93.74 3.12 14.67 254.28
5/4/95| 4166589 4.6 12 128| 44.00 151 6.97 611.00 979.50 94.82 3.25 15.02 275.83
6/13/95| 4166686, 4.7 13.6 148| 48.00 1.69 7.22 603.00 979.50 103.44 3.64 15.56 318.93
8/8/95| 4166861 4.8 15.8 138| 51.10 1.62 6.98 633.00 979.50 110.12 3.49 15.04 297.38
10/26/95| 4166372 4.9 17.6 180| 56.40 1.67 6.46 747.00 979.50 121.54 3.60 13.92 387.88
11/8/95| 4166407 4.8 154 194| 63.50 1.86 6.53 722.00 979.50 136.84 4.01 14.07 418.05
12/13/95| 4166462| 5.1 26 132| 53.00 1.52 4.61 715.00 979.50 114.21 3.28 9.93 284.45
1/11/96| 4166515| 5.3 24 124| 59.10 1.63 4.71 780.00 979.50 127.35 3.51 10.15 267.21
3/18/96| 4166704 4.6 10.6 190| 45.30 1.44 7.39 667.00 979.50 97.62 3.10 15.92 409.43
4/9/96| 4166788 4.3 7.4 194| 43.60 1.36 8.46 653.00 979.50 93.95 2.93 18.23 