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PRQJECT SL 193
DEER CREEK WATERSHED
CLARI ON COUNTY, PENNSYLVAN A

I NTRODUCT1 ON

GENERAL

The Deer Qreek Vdtershed has been the subject of intensive mneral resource recovery
operations for the past one hundred and fifty years. Primarily, these activities have
i ncl uded the surface and underground extracti on of bitumnous coal and the drilling for
petrol eumand natural gas.

These operations, however, have had an adverse inpact on the | and and wat er
environnent of the Deer Geek Vétershed. Mbst streans wthin the watershed are virtual ly
devoid of aquatic life. Sgnificant anounts of dissolved mnerals in these waters has
effectively disrupted the delicate biological environnent. In addition, the water quality
is such to preclude its use for hunan consunptionor recreation. The pollution ultinately
has its origin fromabandoned mningoperations. The resdtant contamnation i s known as
acid mne drai nage.

The land affected by past mning activities in the watershed has been greatly
disrupted. Urvegetated spoil piles wth little or no backfilling stand as nute testi nony
tothis fact. The affected area isunsuitable for agricultural, conmercial or conservational
purposes. In addition, land of this nature is subject to severe erosion and greatly
i ncreases the sedinent |oad to receiving streans. This further reduces the capacity of the
streans to sustain aquaic |ife.

In order to effectively deal wth acid mne drainage and its rel ated probl ens,
prelimnary investigations are necessary. Studies of this nature identify and quantify
probl emareas and in turn provide the basis for effective neans of dealing wth the probl ens.
The follow ng report of the Deer eek VWdtershed i sone such endeavor.

The study initially involved a cursory sanpling programof all streans tributary to
the Deer Geek Vtershed. As a result, the degree and extent ofpollution due to acid mne
drai nage coul d be determned. In conjunction wth. this, nonitoring stations were
established to reveal a profile of water qualityal ong Deer Creek and its main
tributaries.
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An investigation was then nade of all surface and subsurface nning
operations along wth oil or gas wells located wthin the watershed. Sources
di scharging acid mne drainage were identified along wth a survey of thoseareas
capabl e of produci ng the sane. Considerabl e public and private inforngi on was
utilized to facilitate this procedure.

(nce the sources of pollution were identified, a | arge. scal e fl ow nmeasurenent and
sanpling programwas initiated. The data provided anaccurate and quantitaive
neasurenent of the amount of acid mne drai nage di scharged to the wat ershedf rom each
i ndi vi dual source.

An anal ysis of the data fromall the sources reveal ed certain areas responshl e for
di scharging | arge amounts of acid mne drai nage. These areas werestudi ed in nore
detail as to the conditions responsible for the pollution This study involved
di sci plines of geol ogy, hydrol ogy, and mning engi neering that were applicable to the
acid mne drai nage probl em However, the origins of pollution fromparticul ar sources
were not readily discernible. Therefore, an exploratory drilling programwas initiated
to confirmsuspected correl ati ons between certain mning operations andthe di scharge
poi nt s.

After a conplete evaluation of the conditions responsible for the mne drai age
pol I ution, recomrmendati ons were devel oped for each aea. Each site was anal yzed as to the
engineering feasibility of various abatenent alternatives. A determinations was al so nade
of the nost cost effective nethods of abatenent. The conbination of these judgenents
resulted in an abatenent plan for each poject area in the Deer Qeek Vétershed. An
estimate of the costs necessary to performthe proposed work were conpiled for each
project. The projects were assigned priorities relative to the amount of acid mne

dr ai nage each area was di schargi ng.

It is felt that the inplenentation of the neasures as outlined wll inprove the overall
water quality wthin the Deer Qeek Vtershed. In addition, the proposed abatenent plan
w il return considerable portions of land to useful and productive purposes. The resultant
benefits wll no doubt inprove the overall quality of life for people in the i rmedi ate

ar ea.

LGCATI ON AND DESCR PTI ON

The Deer Geek Vétershed is located in the west-central portion of the Qarion Rver Basin
and directly northwest of the Borowgh of Qarion. The watershed is surrounded on the east
by Toby Geek, to the south by the Qarion Rver and a nunber of its mnor tributaries, on

the west by Canoe Qreek, and
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on the north by drainage to East Sandy reek and Tionesta Qreek. Deer Qeek is fed
primarily by Paint Qeek, Licking Qeek, Little Paint Oeek, Little Deer Creek,
and several smaller, feeder streans.

Deer Creek rises in northcentral Carion County and fl ows sout hwest
for sone 18 mlesto its confluence wththe Clarion River. The creek drains
an area of 37 square mles and is |located entirely within Carion County.
The wat ershed attains a maxinumwi dth of 8 mles and an approxi mate | ength of
13 mles.The maximumrelief attained is 810 feet ranging froman el evation
of 1805 near Fryeburg to elevation of 1000 at the nmouth of Deer Creek.
near Fryburg to Local relief up to400 feet is found in some of the |arger
streamval | eys. The average gradient Qeek is estinated to be 27 feet per mle.

Physi ographically, the watershed is located in the Pittsburgh Pl ateau
Section of the Appal achian Pl ateau Province. Topography varies
considerably fromthe headwaters to the nmouth withwde alleys and gently
rolling hills predom nating the northern reaches and narrow 'U shaped
val | eys spaced between steep hillsides nore prevalent to the south.

Several small communities are located in the watershed. To the
north lies the villages of Frills Corners, Tylersburg, Strobleton and
Li ckingville. The central portion contains Lucinda, Hiefner, MIIesstown, Haynie,
Ilings, Arthurs and the Borough of Chi ppendal e. The watershed al so falls wthin the
limts of five nmunicipal townships of Clarion County. They include Elk,
Beaver, Knox, Farm ngton and Pai nt Townshi ps.

The topographi c features of the Der (reek Vétershed are contained on thef ol | owi ng
7 1/2 mnute quadrangl e seriesof the Uhited States Geol ogi cal Survey: Cl ari on,
Knox, Kossuth, Fryburg, Lucinda, and Tyl ersburg

The coal industry was the nain economc activity in the watershed prior to the
1970's. Most of the economically recoverabl e coal has been exhausted.
Upon the decline of the coal mning, oil and gas industries,
agricul ture and |unbering wat ershed area

The entire watershed area isreadily accessible by a network of secondary
roads and the followng najor highway arteries: Interstate 80, US FRoute 322,and PA
Foutes 36, 66, 208, and 854. The Baltinore and Chio Railroad and the (onsol i dated Rail road
Gorporation (Gonrail) also service the area. The clinate is typified by invasi ms of
sub-tropical air nmasses in the sutmer and polar air nmasses in the wnter. The average

precipitation is 44i nches per year.
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PREVI QUS | NVESTI GATI ON5

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 Geology of Cdarion County," for the Second Ceol ogical
Survey of Pennsylvania. This report was a detailed investigation on the
geol ogy and structure of post preCanbrian sedinentary rocks exposed in
Clarion County, and discussed the present day drainage systenms of the
Clarion River and its tributaries. The "FoxburgC arion Folio #178,"
published by the United States GCeological Survey in 1911, covered the
geol ogy, geologic history and mneral resources of the Foxburg-C arion
Quadrangles. In 1943 the U S Public Health Service reported

the 1940 acid streamconditions of certain tributaries of the Clarion

Ri ver Basin.

During 1966, the Ofice of Water Prograns of the Environmental
Protection Agency in Weeling, West Virginia conducted a streamquality
survey of the Allegheny River Basin as part of the overall Appal achia Water
Resources Survey. In the Clarion R ver area, a network of 12 stream
sanpling stations was established for repetitive sanpling andfl ow
measurements during 1966. Station #514 |ocated at the nouth of Deer Creek
was one such station. A cooperative study by the Environnental Protection
Agency and the Pennsyl vani a Departnent of Health was conducted from May to
Cct ober of 1967. The study exam ned the principle mne drainage problem
areas in the Clarion R ver Basin. Approximtely 90 mning sites and 1600
acres of strip-mined | and were investigated in the Deer Creek Watershed.
Fifty-seven sites were nonitored during this tine period. O thesesites, 6
| ocations were identified as principal pollution sources and accounted for
75% of the total acid | oad neasured. The M neral |ndustries D vision of
Gm n Engi neers, Inc. (now Gm n,Dobson and Foreman, Inc., Consulting
Engi neers) published a report entitled “Prelimnary Report of M ne Drai nage
Abat enent and Land Reclamation” for the United States Arny Corps of
Engineers in May 1970. The study investigated the extent of acid m ne
drai nage of six tributary watershed to the C arion Ri ver including Deer
Cr eek.
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The total acid |loads at the nouth of Deer Creek for each preceding

are sumari zed in Tabl e 1.

SAVPLI NG AGENCY DATE OF | NO. FLOW ACI D

SAVPLE SAVPLES (gpm LOAD
(ppd)

EPA 1966 6 8685 13, 845

EPA & DER 6/ 67 1 7110 21, 756

Gm n Engi neers, Inc 5/ 70 1 13, 465 7,475

US Arnmy Corps of Engineers

Current Study 12/73 - |4 28,965 | 14,110
9/ 74

The United States CGeol ogical Survey is presently conducting a study of
the Water quality of the Redbank Creek and Clarion Ri ver Basins. Acid mne
drai nage wll again be nonitored for Deer Creek and surrounding tributaries.
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SUMVARY

The Deer Creek Watershed was the subject of an extensive investigation rel ative
to stream pollution due to acid m nedrainage. Over 280 source sanplingstations
were nmonitored over a 12-nonth period to determ ne the degree and extent of n ne
drai nage generated within the basin. Eighteen stream (18) sanpling stati ons were
established to nmonitor the affect the pollution was havingon various reaches
of Deer Creek and its major tributaries. The geol ogy of abandoned mi ne sites and
rel ated operations were analyzed indetail to determ ne the conditions
responsi ble for the formati on of acid m ne drainage. After an exam nation of
all applicable data, areas were designated for pollution abatenent. General
recommendati ons were fornulated for these areas utilizing provenengineering
abat ement nethods in acid m ne drainage control. Pollutionr eduction and cost
estimates with priorities were then devel oped for each project area.

The follow ng summary is intended to reveal the major findings and
pertinent observations determ ned as a result of the acid m ne drainage study
of the Deer O eek Vatershed.

1. Deer Creek is severely degraded by acid m ne drainage alongits
entire length. All of the major tributaries within the watershed
are in an acidic condition. The Paint Creek sub watershed accounts
for 70% of the pollution, while Deer Creek above Shippenville
accounts for the remaining 25 30%

2. Deer Creek is a substantial and consistent acid tributary to the

Clarion River. Results of the stream sanpling program show the foll ow ng

m neral constituents added to the Clarion River: acid- over 10 tons/day;

iron - over .75 tons/day; sul phates - over 40 tons/day.

3. Abandoned surface mines that operated in the Clarion coal and associated

overburden are the mmjor sources of acid mne drainage in the watershed.

Ot her sources of acid mne drainage, in order of magnitude, are:
flowing oil or gas wells, deep mnes, springs and coal tipple
runof f.

4. Pollution to | ocal groundwater systens exiting at the surface as
springs often has its origins (as determ ned by the drilling program
on surface m nes topographically situated on ridge tops. Direct
abatement of this source of pollution is not felt to be possible
An eval uation of adjacent watersheds indicates simlar conditions of
groundwat er contam nation. It woul d appear that the poor groundwater

quality observed may be a
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regi onal i zed problemand not solely due to |ocal conditions.
However, flows fromthese areas may be reduced or inproved
foll owi ng inpl ementati on of various abatement neasures in the
northern C arion County region.

5. Littleneutralization to the acidity in Deer Creek due tothe absence
of carbonates (e.g., linestone) in the watershed. In

consi deration of this and other factors, it is not known whet her
Deer Oreek can ever be returned to a nonacidic condition. However,
significant reduction to Deer Creek and the Clarion River could be

acconpl i shed by various abat enent neasures designatedfor the watershed.

6. Strip mner reclamation is felt to be the nost effective nmethod of
controlling acid m ne drainage in the Deer Oeek Watershed. The
plugging of flowing gas wells is feltto be the next nost effective
means. The total cost (1978) of acid m ne drainage abatenent in the
Deer Creek Watershed approaches 14 mllion dol |l ars.

7. A loss of flow on Deer Creek occurs between the mouth and the
juncture of Deer Creek and Paint Geek. This nay be due, in part, to the
infiltration of flowinto alluviumin this reach. It is recomended
that future nonitoring of Deer Creek relative to the overall
contribution of mne drainage to the Clarion R ver be nade at sone

poi nt before the affect of stream fl owl oss becones evident at the
mouth (e.g., first bend above nouth).
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