PRQJECT SL 192
Pl NEY CREEK WATERSHED
CLARI ON COUNTY, PENNSYLVAN A

| NTRODUCTI ON

On May 30, 1975, the Department of Environmental Resources of the Commonweal th of
Pennsyl vani a contracted Gni n, Dobson and Forenman, Inc., Consulting Engineers to conduct a
study of the Piney Creek Watershed of C arion County, Pennsylvania. An examnation of

the general agreenments and provisions of the contract is presented bel ow. The study of the

Pi ney Creek Watershed included:

1) Establishing the natural watershed boundari es.

2) Collecting and anal yzi ng stream (grab) sanples to determ ne the | ocation and
degree of pollution of tributaries in the watershed.

3) Establishing nonitoring stations on the main streamand its' tributaries as

a check of flow and water quality.
4) Locating and investigating active and non-active strip mnes, deep m nes,

oil or gas wells.
5) Conducting a |l arge scal e sanpling programon the entire watershed and its'

tributaries.

6) Monitoring and anal yzing acid mne drainage at its' source throughout the
wat er shed

7) Through engi neering anal ysis, recommendi ng abat enent methods for the sources
of pollution found in the watershed area.

The study initially involved an investigation into the sources of acid mne
dr ai nage generated within the watershed. Data was subsequently collected and anal -
yzed to deternmine the quality and quantity of water being produced. The conbi ned
research effort resulted in reconmendations in the formof engineered design projects that
were directed to eradicate severe sources of acid nmine drainage. The selection of a
project area was determ ned not only by the i mediate benefits t o a | ocal stream but
also the effect the abatenment woul d have on overall water quality within the basin
relative to its' cost. Wth this objective in mnd, priority nunbers were assigned
to the project areas. The proposed abatement work, if neeting the approval
and requirenents of the Departnment of Environnental Resources, will dramatically up
grade the quality of water within the Piney Creek Watershed. The obvi ous econom c

and esthetic benefits would result in an inproved quality of life for the people i n

the i medi ate area.
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PURPOSE AND SCOPE COF PI NEY CREEK WATERSHED STUDY

The Piney Creek Watershed, located in darion County, Pennsylvania, was investi-
gated in order to determine the extent of acid m ne pollution being produced and dis-
charged fromthe watershed area. The watershed area contains extensive coal reserves
whi ch have been recovered by both deep mine and strip mning operations. These nat -
ural deposits have been mned and the |land exploited until recently when |egislation
was passed to control present and future mning. However, remmants of past m ning
operations remai ned and additional |egislation was needed in order to provide funds
for studies and reclamation work to repair the scars on the environnent. This report
is one such endeavor.

Acid m ne drainage is the result of weathering of sulfide minerals present in
strata intercepted by strip mnes, deep mnes, gas wells, oil wells and ot her
nmet hods of resource recovery. The main stream (Piney Creek) and its' tributaries are
the direct recipients of this discharge; which is then responsible for further con-
tam nation. Therefore, it is necessary to reduce the pollution potential of the source
to conpletely erase the contam nating agent. In order to conpletely evaluate the
wat ershed area to find a means of controlling and elimnating stream pollution, the
geol ogy, hydrol ogy and chem stry of the area was anal yzed. The geol ogy information
i ncl uded data regarding the various coal seanms (structure, strike and dip, thickness of
beds) and related beds and rock formations. The hydrol ogy and chem cal, data includes
directional flow, flow neasurenent, water analysis, source |location and extent of
pollution in the watershed. All of this data, plus all available public information,

was used in the preparation of this report.
In July of 1975, the start of the watershed study, random grab sanples were

taken in order to determ ne the sources (polluting streans and/or areas) of the wa -
tershed. A conplete series of 32 flow neasurenent stations were then established in
order to check the flow and anal yze the di scharge fromthe watershed area. These
stations were nonitored periodically while a portion of themwere observed nonthly. The
results of these nonitoring stations are illustrated in the streamquality eval -
uation section of this study. In order to nonitor the sources nore directly, a sys-
temof 300+ weirs (flow measurenent and water sanpling points) were established. These

poi nts nonitored specific areas throughout the watershed whose data was later used to
determne the degree of pollution, thus establishing the project areas of the watershed.
These project areas consist of abandoned deep mines, strip mnes, gas and oi

wel I's and remants of other resource recovery operations. They are fur ther discussed
in the proposed abatenent portion of this report.

After these areas were identified, the nethods of reclanmation and cost were con -

si dered. The abatement neasures considered were hydraulic deep mne seals, renoval
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and/or burial of refuse, clay blanketing, grouting, clay packing, slurry trenching,
i mpervi ous covering, water nmnanagenent, backfilling, contouring and revegetating.
Recomendati ons were then fornul ated and entered into this report.

The Piney Creek Watershed is not entirely contam nated as the data conpiled
reflects only certain areas of the basin responsible for the pollution. Fromthis
i nvestigation, recommendati ons have been nade to correct these probl em areas through
proven engi neering nmethods in acid m ne drainage abatenent. If these neasures are inp-
pl emented, the Piney Creek Watershed will once again be a source of clean, potable

wat er .

LOCATI ON AND DESCRI PTI ON
The Piney Creek Watershed is located in east central Carion County, rising

nort heast of Kingsville, Pennsylvania and flows generally westward. The watershed
drains approximately 70 square mles with an approxinmate length of 19 mles to its
confluence with the Clarion River. The watershed is | ocated approximately two mles
south of Carion and parallels 1-80.

The wat ershed is bounded on the east and south by tributaries to Redbank Creek,
on the west by the arion River and on the north by tributaries to MII Creek. Piney
Creek is fed by four major tributaries; Brush Run, Little Piney Creek, Reids Run and
Sl oan Run and several snaller f eeder streans |ocated about the watershed area.

The topography of the watershed varies fromsteep hillsides and valleys in the
west to sloped hillsides with wide valleys to the south and rolling hills to the
east. The central portion contains a mxture of all of these topographic features.

Several small comunities are drained by Piney Creek. They are the vill ages
of Reidsburg, Frogtown, Linmestone, WIIianmsburg, Kingsville, Mechanicsburg and por

tions of the boroughs of Corsica and Strattanville. The waters hed also falls within
the limts of seven municipal townships. In order of decreasing area they are Line

stone, Monroe, Carion, Piney, Redbank, Porter and Union (Jefferson County). Agri

culture and coal mning (strip) are the main econonmc activities int his rural area.
Various major transportation networks in the formof railroads and hi ghways

service the area. The major highway arteries include Interstate 80 and U S. 322

that traverse east-west while Pa. routes 68 and 66 run north-south. The main purpose

of the railroads are to service the coal tipples Iocated along their routes. The Penn

Central and Lake Erie, Franklin and Clarion Railroads run in a northwest -southeast

direction and converge at Summerville; a main railroad station east of the watershed.
The climate is typified by invasions of subtropical air nasses in the sunmer

and polar air nmasses in the winter with an average precipitation of 44 inches per year
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PREVI OUS | NVESTI GATI ONS

The Clarion River Basin of Carion County has been partially studied on numerous
occasions beginning in the late 1800's. In 1879, H M Chance published "The Ceol ogy
of Clarion County", for the Second Geol ogi cal Survey of Pennsylvania. This report
was a detailed investigation on the geol ogy and structure of post pre -Canbrian
sedi mentary rocks exposed in Carion County, and di scussed the present day drai nage
systens of the Clarion River and its' tributaries. The "Foxburg-C arion Folio #178"
publ i shed by the United States Ceol ogical Survey in 1911, covered the geol ogy, ge o-
| ogic history and m neral resources of the Foxburg-C arion quadrangles. In 1943 the
US Public Health Service reported the 1940 acid streamconditions of certain tribu -
taries of the Clarion River Basin.

The office of Water Resources Prograns of the Envi ronnental Protection Agency
(Wheeling O fice) conducted a streamquality survey titled, "The Appal achia Water Re -
sources Survey". This 1967 report utilized twelve sanpling stations situated al ong
the Clarion River. Piney Creek station #515 (Water Resources Survey) was | ocated just
upstreamfromits' confluence with the Clarion River. Fromthe period of May 1967 to
Cct ober 1967, the station recorded an average flow of 10,935 gpmwith a total net acid
load (less alkalinity) of 19,272 ppd. Approximately 100 m ning sites and an
estimted 1,800 acres of surface mned | and were investigated. Seventy -nine (79) of
these sites were nonitored and were found to have discharged a total net acid | oad of
10,941 ppd to Piney Creek. OF these sources, twenty-four (24) locati ons were
identified as principal pollution sources and accounted for 88%of the total acid | oad
nmeasur ed.

During this sanme time period (1967), a cooperative study by the Environnenta
Protecti on Agency and the Pennsyl vani a Departnment of M nes (now the Penn syl vani a
Depart ment of Environnmental Resources) was conducted on the principle mne drai nage
problemareas in the Clarion River Basin. Single sanples were taken and anal yzed.
Station #4283 of this study was | ocated at station #515 (Water Resources Survey)
and a flow of 6,827 gpm and an average acid |load of 1,638 ppd was registered at
this site

The Mneral Industries Division of Gan Engineers, Inc., now Ga n, Dobson and
Foreman, Inc., published a report entitled "Prelimnary Report of M ne Drai nage
Abat ement and Land Recl amation for the Departnment of the Army Corps of Engi neers
in May of 1970. Results for Piney Creek show totals of acid and flow of 8,275 ppd
and 15, 625 gpm respecti vel y.

The United States Geol ogical Survey is presently conducting a geologic and
hydr ol ogi ¢ study of Redbank Creek and the Clarion River in which acid | oadings wil|l

again be nonitored for Piney Creek and surrounding tributaries.
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SUMVARY
The study of the Piney Creek Watershed Has shown that mne-related poll utant

sources occur predomnately inLittle Piney Creek, Brush Run, the Headwaters of Pi -
ney Creek and the Shamburg area. The main causes of pollution can be traced to in-
di vi dual sources | ocated within each area. These sources can be identified as
drai nage di scharged from deep ni nes, abandoned wells, active tipples, refuse piles,
abandoned strip mnes with inproper and i nadequate backfilling, and subsurface
sources (e.g. wells, springs). In regard to subsurface drai nage, an exploratory
drilling program when deened appropriate, should be undertaken to determi ne the
sources of the groundwater contam nation

The Headwaters of Piney Creek in its' upper reaches are severely degraded from
strip mning activities. However, this condition soon changes as Poe Run, Sloan Run,
@ ade Run, and other alkaline tributaries enter Piney Creek

Acid water discharged into the main streamby Little Piney Creek changes the
quality of water froman alkaline (pH +6.0) to a variable (pH5.0 - 6.0) condition.
The sources of contamination in the formof stri p mine and tipple drainage originate
at the Headwaters of Little Piney Creek in the northeastern part of the watershed.

The Shanmburg area is a very active strip nmine district. The recovery of deep er
seans was facilitated by the advent of nore nodern equipnent for extraction. A
si gnificant change in topography has resulted. Major pollution sources can be at -
tributed primarily to strip mining and deep mining to a | esser degree. It should
be noted that a tipple in this area radically increases the acid load t o Piney Creek.

Brush Run, in the nort hern portion of the watershed, has been extensively deep
m ned, strip mned and has several flow ng abandoned wells. This area is the nmjor
cause for concern as the highest pollution |oads can be attributed to this regi on

The mai n sources of alkalinity occur naturally within the southern portion of
the watershed. This alkalinity can attributed to the stratigraphy of the area as the
Vanport |imestone outcrops and the beds are nore pronounced in the southern re gion
This geologic formation is the main reason why Piney Creek for a considerable
portion of its' length is not in a predom nately acid condition

It should be noted that sewage pollution is added to Piney Creek and its' tribu-
taries throughout the entire study area as none of the communities have facilities
for treatnent of wastes. The soil conditions in eighty percent of the study region
are not capabl e of renovating sewage.

It is felt that pollution control at the source is the nost econom cal nethod
of abating acid m ne drainage. A treatnent plant concept has been dism ssed because
of the high capital cost needed to construct the plants, the treatnent of |arge vol -

umes of water, and the continuous operation and mai ntenance of the plant itself.
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RECOMMENDATI ONS

It has been established that in order to control acid mne drainage, the cause
of the pollution should be controlled rather than the end result of the pollution. This
conclusion thereby elimnates the nethod of water treatnment (neutralization) which
requi res continuous mai nt enance and expense. Therefore, the recommendations of this
study are centered around restoration, of the mne sites. Al project areas of this
report, which are acceptable to reclamation, contain sonme type of source reclamation. It
i s al so understood that continuous surveillance be maintained on all work approved
project areas of this watershed to determ ne the effectiveness of reclanation nmethods
in use. The follow ng pollution abatement nethods have been recommended for use in
thi s wat ershed

1. Deep M ne Sealing

Projects of this type will consist of the construction of deep mne hydraulic
seal s and the pressure grouting of adjacent strata. These seals will be installed
in mnes discharging acid mne water or in mnes interconnected wth mnes discharging
acid water.

2. Strip Mne Reclanmation

Restorati on of abandoned strip mned | and can be of two types. The first is

backfilling to original contour which involves restoring the land as closely as pos -
sible to its original state before stripping. The other nethod is to backfill the
spoil into terraces that permt water to run off rather than be held within the
spoi | .

3. Water Managenent

Wat er managenent invol ves the channeling of water away fromareas to prevent re -
charge of strip or deep mnes by nmeans of diversion ditches, jute matting and/or rip-
rap channels. Diversion ditches are cut in undisturbed material to channel water away
froman area. They are especially useful above highwalls to prevent surface runoff
fromentering the strip or deep m ne.

Jute matting is constructed for tenporary use which is to prevent erosion by
water froman area. Its usefulness is tenporary, for it is designed to last only |ong
enough until natural erosion control is devel oped.

Ri prap channel s are designed to be pernmanent structures and are constructed to
transport runoff w thout erosion and dissipation into the ground. The channels are
lined with riprap to protect the ground as well as reduce the velocity of the runoff.

Also a major factor in water nmanagenent is the seeding and planting of grass
and/or trees to act as a long termagent to reduce erosion and water dissipationinto the
ground surface. It is deemed necessary to plant all newy stripped areas as a foll ow

up to the backfilling and contouring of the area.

6
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4. | npervious Cover

Two net hods are recommended to prevent percol ation of water into strip mne spoil.
The first is the use of Dowell M 170 or equivalent. This material forns an
i npervi ous gel layer under the surface. The other is to cover the entire surface of
the strip mine with an inpervious |ayer such as clay covered with topsoil, if required for
veget ati on

5. Grout Curtain

The construction of a grout curtain involves drilling a line of holes in un -
di sturbed material to a depth below the coal neasure. Gout is a mxture of severa
mat eri al s such as cenent, flyash, bentonite, etc. The grout is punped under pressure
into the substrata where it fills fractures and voids in the rock layers. The cur -
tain fornms a perched water table to a predetermn ned height, inundating the coa

neasure.
6. C ay Packing

Thi s invol ves packing clay along the toe and up over the spoil for a short dis -
tance in order to inundate the coal neasure. The clay may be covered with top soi
and revegetated to prevent erosion.

7. day Bl anket

To construct a clay bl anket a trench nust be excavated to a depth bel ow the coa

measure. Clay is placed in the trench and conpacted in layers to a predeterm ned
hei ght necessary to inundate the coal neasure. The rest of the trench is fil led and
conmpacted with |layers of fine grained spoil material and the area is revegetated.

8. Slurry Trench

As a slurry trench is dug, a mxture of bentonite and water is punped into the
void. This m xture supports the sides of the trench and prevents it fr om coll apsi ng.
This allows the digging of vertical wall trenches and decreases the anpbunt of excava -
tion that is necessary. When the digging is conpleted the area is covered and
revegetated. The slurry material fornms an inpervious barrier which creates a p erched
water table that inundates the position of the coal neasure.

9. Gas and Ol Wlls

Abandoned gas and oil well managenent involves the excavation, grouting and
pl uggi ng of the hol es.

10. Tippl es

The Piney Creek Watershed contains at |east six active coal tipples, sone of
whi ch contribute heavily to the pollution of the streams in the watershed.
In order to determine the status of key located tipples, nmonitoring points were es -

tablished as a check at their |ocations.
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Tipple A (C & K Coal Conpany tipple, northeast of Shamburg, |ocated on T-16030)

Located closest to the mouth of Piney Creek, C & K' s tipple was nonitored (PY-
Mo, PY-M5) during the |last seven nmonths of the study at the regular sanpling periods.
Because of its' location on the main streamof Piney Creek, flow (gpm) used is that of
the cross-section stations |ocated nearby. (See table 2, page 23 and Appendi x B)

The average acid |l oad contributed to Piney Oreek was 8,360 ppd based on seven sanples
collected. This is equivalent to 26.5% of the total acid contributed to Piney Ceek.
The C & K tipple is radically the worst single source of pollution of the entire
wat er shed

Ti ppl e B (Mauersburg Linestone tipple, on T-16071, east of Linmestone)

Located on the main stream runoff fromthis tipple enters Piney Creek just bel ow
the |l ocation where A ade Run nerges with Piney Creek. Mnitoring points PY-M and PY-
M2 were established to check the runoff.

The data collected shows no significant acid increase of decrease. W nust as -
sume that this tipple is not responsible for further pollution |oadings to Piney
Creek. (See Appendix B, Tipple Mnitoring Points).

Tipple C (G acial Mnerals Strattanville tipple, located in Strattanville)

Located on an unnaned tributary flowng into Brush Run, runoff fromthis ti pple
merges with the headwaters of the tributary and then enpties into Brush Run just west
of the Rehobot h Church.

The data collected (PY-MB and PY-M4) shows no indication that this tipple is con-
tributing to the pollution of Piney Creek, and is not considered a problemto the wa-
tershed. (See Appendix B, Tipple Mnitoring Points)

Tipple D (WP. Stahlman, now C & K Coal Col, tipple, southwest of Corsica on T-16009
near Hol den)

Being the largest and only wet tipple of the three |located at the headwaters of
Little Piney Creek, this coal processing facility, which has been constantly nonitored,
has proven to be a highly polluting source. Monitoring points were not established as
| ocation, but weirs PY 423, 427 and 4 30

perfornmed with other tipples because of its
and fl ow measurenment station PX-25 were used to nonitor discharge. It has been deter -
mned that this tipple is a highly polluting source and makes up a portion of Project
Area Nunber 8 of this study.

Tipple E (R EN tipple, west of Corsica, on T-16009, northwest of Hol den)

Located on the northern bank of Little Piney Creek, this tipple is nonitored by
wei r nunbers PY 432, 424, 425 and fl ow neasurenent station PX-25. Again its' |ocation
made it inprobable to establish nonitoring points about the tipple and existing nea-
surenent points were used. It is concluded that this tipple is a heavy polluter of
the headwaters of Little Piney Oreek and is also a part of Project Area Nunber 8 of this
st udy.
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Tipple F (Corsica tipple, west of Corsica on T-16009 and north of Hol den).

Located on the east side of T-16009 and on the northern bank of Little Piney
Creek, this tipple is new and is operated on a part time basis. It is a sinple
operation invol ving stockpiling and | oadi ng and because of this, no attenpt is nade to
control runoff through the tipple yard. Discharge is nonitored by fl ow neasure nent
station POX 26. This tipple is also a part of Project Area number 8 of this study

We reconmend that these tipples be inspected by Department personnel and the
owners be i nformed of existing | aws and corrective action that nmay be required.
Suggested corrective reclamation nethods may include diversion ditches for runoff, set -

tling ponds with artificial liners and treatnent of pond runoff and other flows.
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