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DEPARTMENT GF ENVI RONVENTAL RESOURCES

REVI EW NOTI CE

This report, prepared by outside consultants, has
been revi ewed by the Departnent of Environnmental Resources and approved for
publication. The contents indicate the conditions that are existing as
determ ned by the consultant, and the consultant's reconmmendations for
correction of the problens. The foregoing does not signify that the contents

necessarily reflect the policies, views, or approval of the Departnent.
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I ntroduction

Probl em

In brief, the watershed study problem associated wth the Cowanshannock
Creek drainage area has been to determ ne sources of acid mne drainage and to
make recomrendati ons for the abatenment of the pollutants in order of inportance
via an in-depth study of the critical sources.

The matter was conplicated in that for each source of m ne drai nage
pol lution an eval uati on of the type of connective neasure necessary for the
abat ement of pollution was required. The evaluation in turn could lead to either a
straight forward recommendati on for required action, such as strip mne
reclamati on, or to a recommendation for anin-depth study of the nore conpl ex
areas of pollution sources, such as sonme of the deep nine conpl exes.

Coexi stent w th abatenent neasures, is the problemof estimating costs for
each abatenent project and then determning via a cost-benefit analysis those

projects that should be considered for further action.
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Oientation

The State of Pennsylvania, responding to increasing denand
for environmental renewal has undertaken a w de range of projects ained at the control and
prevention of pollution in all of its worst fornms. Part of this effort has invol ved
t he Department of Environnental Resources in a concentrated drive to eradicate the blight
of coal mne drai nage poll ution fromthe Pennsyl vani a scene.

As in many ot her regions, mne drainage pollution has for a considerabl e nunber of
years worked its deleterious effects on the Cowanshannock Creek, a tributary to the
Al l egheny River. An extensive conpl ex of abandoned and operating mnes has persistently
posed a serious pollution problem and, in consequence, the Depart nent of Environnental
Resources has noved to give close attention to this region.

In July of 1970, the Department contracted with Carson Engineers to execute a total
wat er shed study for Cowanshannock reek, to be coupled with a "quick start" project ained
specifically at devel opi ng an abatenent plan for the mne conpl ex designated Yatesboro 4 and 5
predomnately | ocated north of Cowanshannock O eek.

An addendumto the original contract dated Septenber, 1971, expanded the study to
include a "quick start” project aimed specifically at devel oping an abatenent plan for the
m ne conpl ex designated as the Yatesboro 1, 2, 3, and Margaret 6 and 8 mne conpl ex | ocat ed
to the south of the Cowanshannock.

Specifically, our contract objectives for the watershed study called for (1) Securing
exi sting available information on the water shed; (2) Determining |ocations of mne
openi ngs, deep mines, strip mnes, refuse areas, coal contours, and coal outcrops;
(3) Selecting and establishing water sanpling stations; (4) Evaluat i ng types of
corrective measures; (5) Evaluating and preparing cost estimates for abatenent
construction and listing alternative abatement plans; and, (6) Preparing recommendations for

necessary abatenent projects.
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Fol I owi ng a general description of the subject watershed, a precise
formul ation of the project problemis given after which the solution, in the form
of conclusions and recomrendations, is presented. The latter are devel oped as the
| ogi cal consequences of those facts and conditions which the pollution situation
at Cowanshannock COreek exhibits, together with economc and other criteria having
a bearing upon the work to be done and the ultimate benefits desired. Backup

material, including field data and detail ed | ocation draw ngs, are presented

second in a set of appendices filling out this volunme of the conprehensive report.
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Definition of Terns

Acidity

Ar Seals

Air Shaft (AS)

Al kalinity

Anticline

Bore Hol e ( BH)

CaCo3
Coal Cont our

Coal Pillars

Conf | uence

Core Drilling
CFS

Curtain Gouting

D. B.
Deep M ne

D32
Denogr aphy

Down or Up Dip

- The quantitative capacity of aqueous sol ution to react
with hydroxyl ions. It is nmeasured by titration with a
standard sol ution of a base to a specified end point.
Usual Iy expressed as milligrans per liter of cal cium
car bonat e.

- The function of the air seal is to exclude air from
entering the mne but permtting nornal flow of water
at the discharge.

- An opening into a mne by which air can be

forced to circul ate.

The capacity of water to neutralize acids, a property

inmparted by the water's content of carbonates,

bi carbonat es, hydroxi des, and occasionally borates,

silicates, and phosphates. It is expressed in

mlligranms per liter of equival ent cal ci um carbonate.

~ A high point of geologic contour.

- Boring or drilling of a hole into a deep mi ne.

- See acidity or hardness.

- Aline of equal elevation above a specified datum
usual ly mean sea |evel.

- Natural coal colums used in deep mnes for roof
support.

- The nmeeting or junction of two or nore streans.
See Test Hol e.

- Qubic Feet Per Second.

- See GGouting.

- Deed Book.
- An underground excavati on of econonic m nerals.

- D (Deep M ne) 32 (Station No.)
- The study of human vital statistics and popul ation
dynami cs.

- The angle at which a bed, stratum or mneral veinis
inclined fromthe horizontal.
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Definition of Terns (Cont'd)

Dry Seal s

Easenent

Ecosyst em

Egress

Fl ow Meter or
Current Meter

GPM

CGob Piles
(€7

G outing

Har dness (CaCo3)

Head

Head Water

Hydraulic Seal s or
Wet Seal s

H ghwal |
Hydr ol ogi ¢ Cycl e

- The installation of dry seals consists of the cl osure of
mne drifts, slopes, shafts, and subsidence areas where
there will be very little or no hydrostatic pressure in the
ar ea.

- Aright of one person to use the |l and of another for some
speci al purpose.

- Energy-driven complex of a community of organisnms and its
controlling environnent.

- A place or means of exit; anoutlet.

- A device for determning the velocity of
nmovi ng wat er.

- @Gllon Per M nute.

- That part of the mned material, either coal or other
mnerals that is not narketable and is therefore
wast ed.

- G (Gob) 2 (Station No.)
- To seal off or tofill in with concrete or other
seal ant .

- The peculiar quality exhibited by water containing
certain dissolved salts.

- Energy contained by fluid because of its pressure,
vel ocity, and elevation, usually expressed in feet of
fluid.

- Source of a stream water upstream

- Consists of the sealing of mne entries,
drifts, slopes, shafts, and adjacent strata
where there is hydrostatic pressure in the
area of the seal.

- The vertical working face of a strip or surface mne.

- The circuit of water novenent fromthe atnosphere to the
earth and return to the atnosphere through various stages
or processes such as precipitation, interception, runoff,
infiltration, percolation, storage, evaporation, and
transpiration. Also called water cycle.
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Definition of Ternms (Cont' d)

Hydr ol ogy

Hydrostatic

Pressure

I nfl uent

Infra

Moni t or

M K.

NT4

Qut crop

Over bur den

p.

Par anet er

Physi ogr aphy

Poi nt of Di scharge

- The study of the characteristics and occurrence of water
and of the hydrol ogic cycle.

- (1) The pressure, expressed as a total quan-

tity of per unit of area, exerted by a body of water at

rest. (2) In the case of groundwater, the pressure
generally due to the weight of water at higher levels in the
sane saturation zone.

- Water, wastewater, or other liquid flowing into a
reservoir, basin, or treatment plant, or any unit thereof.

A prefix neaning bel ow

Lower Freeport Coal Seam Referred to as "D' vein.

Lower Kittanning Coal Seam Referred to as "B" vein.

The procedure or operation of schedul ed observati on.

Mddle Kittanning Coal Seam Referred to as "C' vein.

NT (North Tributary) 4 (Station No.)

- That part of a stratumwhich appears at the surface of the
gr ound.

- Consolidated and unconsolidated material that overlies a
coal bed or other mneral deposit, especially in surface
m ni ng operati ons.

- Page.

- A quantity to which the operator nay assign arbitrary

val ues, as distinguished froma variable, which can assune
only those values that the form of the function nakes

possi bl e.

- A description of nature or natural phenomena in general.

- The single geographical location at which all drainage

froma given area cones together as outflow
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Definition of Ternms (Cont'd)

PI'N

Portal Shaft

ppd

ppm

Precipitation

Pyrite

Rock Rol |

Seam

Shaft

ST4

Spoi |

Stratigraphic

Col ums
Strip M nes

(PS)

- Pollution I ndex Nunber.

- Opening into a mne.

- Pounds per day.

- Parts per mllion.

- Rain, snow, hail, dew, and frost.

- A common mneral of a pale brass-yellow
color and netallic luster, chemically iron

metal lic-1ooking sul fides (FeS2).

- Alarge solid rock intrusion.

- Synonynous with bed, vein, etc.

- Avertical or inclined excavation in a mne
extendi ng downward from the surface or from
some interior point as a principal opening

t hrough which the mne is exploited.

- ST (South Tributary) 4 (Station No.)

- That part of the coal deposit that is too
lowin grade to be of. economc value at the

tinme.
- Arrangenent of strata as it is found in

geol ogi ¢ investigations.
- Renoval of mneral or other resources from

the earth by first renoving overlying soil

and rock materi al s.
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S5

Subsi dence

Subsur f ace.

Sul f at es

Syncl i ne

Test Hol e or
Core Drilling

Test Station

Total Iron (ppm

Tri butary
mai n channel

Utra
Up Dip
U. F.

U. K.

Wt er Sanpl i ng
Stations
Wat er Tabl e

Wat er shed

Wet Seal s

S (Strip Mne) 5 (Strip mne designation

Nunmber) .

A downward novenent of natural ground sur
face not induced by external |oads.

Soil just below |l and surface.

A salt or ester of sulfuric acid (S04).

A | ow point of geol ogic contour.

A well hole drilled for. experimental or

expl oratory purposes.

An established | ocati on where water sanmples are
obt ai ned.

A total neasure of both ferrous and ferric iron.

Branch of a streamthat contributes flowto the primary or

A prefix meani ng beyond.

See Down Dip.

Upper Freeport Coal Seam Referred to as "E' vein.

Upper Kittanning Coal Seam Referred to as "C Prine"
vein.

A point at which water is collected for chenica

anal ysis and where flow i s neasured.

The upper boundary of a free ground-water body, at
at nospheric pressure.

Al land drained by a streamor river, and its
tributaries.

See Hydraulic Seal s.
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Mine Maps Available

Maps*
Mine Name Operated By Seam Avallable

Yatesboro 1 & 2 R & P Coal Co. JU.F. 1, 2, 5
Yatesboro 3 R & P Coal Co. L.F. 1, 2, 5
Yatesboro 4 & 5 R & P Coal Co. U.F. 1, 2, 5
Margaret 6, 7, & 8 R & P Coal Co. U.F. 1, 2, 5
Decker #2 Powell Coal Co. U.F. 1, 4, 5
Decker #3 Powell Coal Co. U.F. 1, 4, 5
Decker #4 Powell Coal Co. U.F. 1, 4, 5
Decker #5 Powell Coal Co. U.F. 1, 4, 5
Sagamore Mine 1, 3
Melrose Mine Universal Coal & Coke Co. L.K. 1
Brilliant Mine Allegheny Gravel & Sand Co. L.K. 1
Rayburn No. 1 & No. 2 Kittanning Iron & Steel Mfg. U.Fe &

Co. L.K. 1

*1 U.S. Bureau of Mines
Pittsburgh, Pa.

2 Rochester & Pittsburgh Coal Co.
Indiana, Pae

3 Kovalchick Salvage Co.
Indiana, Pa.

4 Powell Coal Co,.
Kittanning, Pa.

5 Carson Engineers
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Wt er shed Description

Physi ogr aphy

The Cowanshannock O eek watershed conprises 62.8 square mles of watershed
area. It is atributary tothe Allegheny Rver with the confluence located directly
north of Kittanning, Pennsylvania, near the town of Gosford. The watershed extends in
an easterly direction fromthe Allegheny River and is |located in both Arnstrong and
I ndi ana Counti es.

The wat ershed is bounded in the north by the Hays Run, Pine Ceek, and d ade
Run wat ersheds; in the east by the Little Mahoning Creek watershed; and to the south
by the Plum Creek, Cherry Run, and Garret Run watersheds.

The I ength of Cowanshannock Oreek is 24 mles, and at its eastern extremty the
creek bisects into a north and south branch. The creek channel is sinuous with a
rate of fall averaging from15.4 ft/mle to 50.8 ft/mle over its |length.

A narrow flood plain exists in the western reaches of the creek and then w dens to
alowflat flood plain area over its central section and along the north branch in the
eastern section of the stream Fl ood plain areas are nost pronounced in the Yatesboro
NuM ne area of the watershed. Outside the flood plain the topography is
broken and hilly, flanked by steep inclines some 400 to 500 feet high.

Ceol ogi ¢ Factors

In its geographic and geol ogic relationships the watershed fornms a part of
t he Appal achi an provi nce, which extends fromthe Atlantic Coastal Plain on the
east to the Mssissippi lowands on the west, and from Al abama to Canada. Wth
respect to topography and geol ogic structure, the Appal achian province may be
divided into two nearly equal parts by the Allegheny Front, a line follow ng a
general northeasterly direction through the Coomonwealth and | ocat ed
approximately 75 mles east of the watershed. East of the front, rock
formations are greatly characterized by faulting and fol ding; west of the line,

rock formations lie nearly flat.
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The few folds that break the regularity of the structure are so broad that they are
scarcely noticeable. This area, west of the All egheny Front, is generally referred to

as the All egheny Pl at eaus of which the watershed is a part.

The rocks within this area are of the Carboniferous Age. These rocks are
divided into tw series, the Mssissippian series, the lower of the two series, and
the Pennsyl vani an series of which we are primarily concerned. Formations of the
Pennsyl vani an series are co-extensive with the Appal achian coal field and consists
essentially of sandstones and shal es but contains extensive beds of |inestone and
fire clay. The Pennsylvani an series is especially distinguished, however, by its
coal seans. Three formations w thin the Pennsyl vanian series are of concern to this
study. They are the Conermaugh formation, the top formation; the Al egheny formation;
and the Pottsville formation, the owest of the three. O the three fornmations, the
Al legheny is the nost critical tothe study of coal formations. This fornmation
succeeds the Pottsville conformty and extends upward to the top of the Upper
Freeport coal. It is composed of sandstones, |inestones, shales, clays, and coals,
aggregati ng about 350 feet in thickness. The coal seans, though varying froma few
inches to 5 feet in thickness, are the nost persistent menbers of the formati on and
occur init fromtop to bottom at intervals averagi ng about 40 feet. The intervening
strata are generally shale, which is prevailingly gray and sandy though both dar k-
and light-colored clay shale occurs. Wthin the shale conparatively thin |ayers of
sandstone are common and at certain horizons |enses of sandstone varying nuch in
texture and bedding frequently replace the shale and are classed as nenbers of the
formation. Limestones within the formation rarely exceed 10 feet inthickness with
the exception of Vanport |imestone, they occur as lenses at definite horizons. Fire
clay occurs as the underclay of the coal seans. These undercl ays are co-extensive

with the coal seans, and the thickness of any particul ar bed varies greatly.

Three coal seans appear to be nmost dom nate within the water-
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shed; Upper Kittanning, Lower Freeport, and Upper Freeport. Upper Kittanning coal
occurs 40 to 50 feet below the Lower Freeport vein and i s recoverable in thickness up
to 18 inches over sone portions of the watershed. Lower Freeport coal reaches a
thickness of 4 feet in places and is persistent over a considerable area. Upper
Freeport Coal (Plate 1) conprising the top of the Allegheny Formation occurs from 20
to 60 feet above the Lower Freeport coal. This vein is generally 3 to 5 feet thick
t hr oughout the watershed. All three veins outcrop along the central and eastern
portions of the watershed on both sides of the Cowanshannock. Southeast of the
Greendal e anticline the coal soon dips beneath the surface just west of Yatesboro.
Most deep nmine activity has been concentrated in the area east and south of Yatesboro
where the Yatesboro, Margaret, and Saganore m ne conpl exes are |ocated, and where
mning activity has principally concentrated in the Upper Freeport vein. Qher coals
within the watershed are Mddle Kittanning, Lower Kittanning, C arion, Craigsville,
Brookville, and Brush Creek; however, these coals are generally not considered
econom cal |l y recoverabl e.

Vanport |imestone, known throughout western Pennsyl vania as
the Ferriferous linmestone, runs uniformy about 8 feet in thickness wherever it has
been observed. Its horizon is above water on the Cowanshannock starting about 2 mles
west of Yatesboro and extending for approximately 4 nmles to the west. This |inestone
has been mned for commercial use within the watershed. It is the nost inportant
limestone in the region and can be used as a source for flux stone for the iron and
steel industry, and also for cenent, agricultural I|inestone, aggregate, and roadstone. The
Vanport consists in general of dense, gray fossils: ferrous linmestones ar e generally
massi ve al though thin beds are conmon in some places. Chemically it cannot be ranked as
an exceptionally high grade stone, but its conposition is quite uniformand it
characteristically has a | ow magnesi um carbonate content. Chemi cal analysis of the |ocal
source shows the foll owi ng conposition: CaC03, 93.2% MQ03, 1.7% S102, 3.4% R203,
1.7% and P, 0.032%

The Conenaugh Fornati on begins directly above the Upper Freeport coal vein.

Mahoni ng sandstone is normally found near the base

13



default
13


3 8 g
: g g
Y 560,000
HAYS RUN )
- GOSFORD WATERSHED N\ PINE _CREEK
WATERSHED

Ay

\\\Q

@

ALLEGHENY

\ KITTANNING

¥ 540,000

-] RM\IJI/ALL}S-:

X 1,570,000
X 1,590,000
X 1,610,000

‘ \___/\_\
GLADE RUN \

WATERSHED

J/' ¥ 660,000

A
_ " LITTLE MAHONING CREEK

\ WATERSHED

Y 540,000

T MEREDITH R

GARRET _RUN
L WATERSHED
T

™~ GREENDALE ANTICLINE

LEGEND FOR CROSS SECTIONS

UPPER FREEPORT COAL '
1200

] FREEPORT LIMESTONE & BUTLER SANDSTONE 100"

LOWER FREEPORT COAL  (INTERMITTENT )

1000"
FREEPORT  SANDSTONE .
UPPER KITTANNING COAL (3ENERALLY THIN) 900
FREEPORT ~ SANDSTONE 800"
MIODLE KITTANNING COAL  (GENERALLY THIN)
FREEPORT  SANDSTONE 700’

GENERAL NOTES:

l. THE AVERAGE THICKNESS OF THE

WATERSHED MAP UPPER FREEPORT SEAM IS APPROXIMATELY 3.75 FEET.
4000 3 2000 3000 2. INFORMATION FOR GEOLOGIC CROSS SECTIONS
WERE COMPILED FROM THE GEOLOGIC ATLAS OF
THE UNITED STATES - RURAL VALLEY FOLIO
YEAR 1905 ‘

l GREENDALE ANTICLINE

LOWER KITTANNING ©COAL

BOTTOM STRATA

| GREENDALE ANTICLINE

GEOLOGIC CROSS SECTION A-A

GEOLOGIC CROSS SECTION B-B

SCALE OF CROSS SECTIONS COWANSHANNOCK CREEK WATERSHED

HORIZONTAL - s — SCALE © xs smown | PREPARED FOR:  PROJECT SL- 159 |PREPARED BY: ppg,
0 ra 2 mi. _ COMMONWEALTH OF PENNSYLVANIA _
VERT . owN DATE: 4 .20-72 |DEPT. OF ENVIRONMENTAL RESOURCES |ORAWN BY: SV.S.
ERT!CAL - S SH
WATERSHED
GEOLOGIC CROSS SECTIONS
SUBMITTED BY : DRAWING NO.
: CARSON ENGINEERS PLATE |




of the Conemaugh between the Upper Freeport and Brush Oreek coal vein which lies
about 100 feet above UWpper Freeport coal. The Mahoni ng sandstone in this watershed
is a variable stratum over nost of the area there is nothing toindicate its
presence, probably because it is entirely wanting or very thin, but locally it is
thick and heavy. However, in this area the Conemaugh Formation is nostly sandshal e

with thin sandstone | ayers.

Mning H story

Early mining activity within the area dates back to the late 1800's, however,
it wasn't until the early 1900's that mning was undertaken w th serious endeavor
within the watershed when the Rochester and Pittsburgh Coal Company consolidated a
nunber of small operations and then operated the Yatesboro m nes. An extension of
the original Yatesboro mne conplex, the Margaret No. 7 mine, is still in
operation. One other major coal producing deep mine is still active; the Brinker
No. 5 owned by the Powel| Coal Conpany in the western portion of the watershed near
the city of Kittanning. Major mning activity has been within the Upper Freeport
"E" vein; however, there has been sonme deep mine activity in the Lower Freeport "D
vein of the now abandoned Yatesboro No. 9 and 3 mnes as well as sone activity in
the Upper Kittanning coal in the western section of the watershed.

The wat er shed conpri ses sonme 12,400 acres of underm ned area with principal
deep m ne workings located in the central to eastern portions of the watershed and
within the west section closer to Kittanning.

Serious surface mne activity began between 1940 and 1950 and is yet continuing
on sone portions of the watershed. This type of nmining activity concerns itself wth
the Upper Freeport, Lower Freeport, and Upper Kittanning coal veins and contributes to
some 2500 acres of the total watershed. Most of the stripped areas have been at
| east partially reclai med.

The majority of the mning on the Cowanshannock Creek was undertaken prior

to passage of effective pollution control legislation.
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The Commonwealth's first Cean Streans Law, passed in 1937, specifically
exenpted control of mning operations. In 1945, the |aw was anmended to disall ow
pol lution fromactive mnes |ocated on clean streans. Lack of proper funding
del ayed effective inplenmentation of this anendnent for several years. By that tine
t he Cowanshannock was al ready considered a polluted stream

It was not until 1963 that the control of active surface mnes was
effectively strengthened and not until 1965 that active deep mnes were required to
control pollution regardless of the quality of the receiving streans. None of the
present legislation can require a coal conpany to undertake any reclamati on work or
pol lution control on mnes, both surface and deep, that had been abandoned prior to

t he enactnent of regulatory |egislation.

Hydrol ogi ¢ Factors

No part of the watershed was covered by glaciers during the
ice invasion fromthe north. The Al egheny Valley, however, carried waters which had
resulted fromnelting of the glaciers, and these waters deposited gl acial outwash in
the All egheny R ver Valley at the nouth of the Cowanshannock. The remmants of outwash
material are found in tw |ayers, one at about 200 to 300 feet above the present
river, and the lower deposit about 60 feet above the river. These gravels are water
bearing, and the city of Kittanning, located directly south of the watershed on a
gravel flat, derives water from the underlying gravel

The watershed is fairly well supplied with ground water. Small springs are found
on the steep slopes and are utilized in sone instances for donestic supply. However,
they fluctuate considerably with the season and are therefore not very trustworthy
sources of supply. Mst sources of domestic water is via drilled wells. Sandstones in
the area can usually be relied upon to yield noderate quantities of water, though in
some places, especially in areas where they are thin-bedded or shaley, they yield
little or no water. A nmenber of any formati on may have different waterbearing
properties in different |ocations because the beds may change from sandstone to shale

in short distances.
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Water from sandstone is in general high in iron, in some beds so high that
unless the water is treated for partial removal of the iron it wll not be
satisfactory. Deep well drilling in the area i s not advisable because of the
i kel'i hood of encountering salt water.

The donestic water supplies of both villages of Yatesboro and NuM ne are obtai ned
fromtreated well water. Interviews with sone local inhabitants indicate that the
water supply is generally undesirable probably because of the iron content. On the
ot her hand, sore individual wells supplying local inhabitants indicate the water to be
sati sfactory. Water depths observed from old well records indicated water depths from
20 to 110 feet bel ow surface. Cowanshannock reek is located in an area where average annual
rainfall is approximately 40 inches per year. Records fromthe US Wather Bureau
show an average rainfall of 36.87 inches for the weather station |ocated at Kittanning, just
south of the watershed. Low rainfall can be expected during the nonth of February
with an average of 1.89 inches, and highest rainfall can be expected during the nonth of
August when the average is 4.24 inches. Average runoff for the area is estimated at 20
in/yr.

The Gowanshannock is in a lowflowarea of approximately 0.0 to 0.1 c.f.s. per
square mile. This is a neasure of mninmumflow during dry nonths of the year and is
characteristic of most of western Pennsylvania. The study area is in a noderate
flood zone area wth peak flows for a 50 year stormestimated at 11 to 12 thousand c.f.s.
per 100 square mles of drainage area (about 6,900 to 7,600 c.f.s. for the watershed). The
study area is considered, generally, to have a noderate to lowsilt flowin the stream

(not withstanding strip mne silt). Average annual sediment vyield is 20 to 250 tons
per square mle.

Average Monthly Precipitation
Kittanning, Pa. (Lock #7)

J F M A M J J A S 0 N D

1966~=3.70=3.14=2,53=3,35-4.36=1.59-1.93-4.66-3.17=2.27=4.22-2.83
1967==0.79=2.63=5,03=3,31-3.94-0.46-3.49-4,32-2,36~3.10-2,33=2.92
1968-=-2.53-0.82-3,12-2.52-6.94-0.87=3.27-3.87-3.52~2.45-3.35=3,79
1969-=2.86~0.44-0.96-4.31-3.33-3.24-3.15=-2.17=1.22=2.71=3.26=-4.13
1970==1.67=1.89-2.84-4,.78-2.90~3.34-2.62-6.88-4.30-4.41-3. 83-3 36
1971«=2.11-3.69-2.00-0.93-3.86~1.63-3.22=4.00~-5.14
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Denogr aphy

Denography of the area and historic trends that go hand in hand w th our
surface relations presentation in the quick start section of the report is
introduced here in order to give a brief picture of general "people" trends
wi thin and surroundi ng the wat er shed.

Arnmstrong County is rural in devel opnent. The county had enjoyed a steady
grow h in manufacturing enpl oynent that reached a peak in the early 1950's and has
si nce been on the down run. Enployment in mnes and quarries has decreased steadily
since around 1920. This decrease nost |ikely occurred because econonical |y workabl e
coal seams were steadily worked out and because of the advent of technol ogically
improved facilities for mning that required |ess nmanpower for operation.

The county is following the trend of the general southwestern Pennsyl vania
region in that it is losing popul ation, having reached a peak in 1950.

The watershed is located entirely within a rural area. Rural Valley, the
| argest borough within the watershed, showed an i ncrease in popul ation, counter to
general trends, of 11.7% between 1960 and 1970. Popul ation density of the
wat ershed is estimated to be 111 persons per square mle.

Per capita personal incone for the county was $2070 in 1963. This was
approxi mately 16% |l ess than the average per capita personal incone for
Pennsyl vani a. Interestingly enough m ning accounted for a high 5.1 percent of
total wages and salaries within the county.
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TARBLE 1
Population 1260-1970

Area 1970 1960 % Change
Cowanshannock Twp. 2977 3471 -14.2
Valley Twp. 562 502 +12.0
Rayburn Twp. 1962 2179 -10.0
Rural Valley Borough 961 860 +11.7

6462 7012 - 7.8
Armstrong County 74403 79524 - 6.4
TABLE 2

Employees in Industry
Armstrong County

Mines &
Year Manufacturing Quarries
1919 4788 5926
1230 4261 © 4872
1940 5394 4528
1951 7850 2916
1966 6322 1235
1968 6379 1363

TABLE 3
Population Trend 1910-1970
Armstrong County

1910 67880 1950 80842
1920 75568 1960 79524
1930 79298 1970 74403

1240 81087



Wt er shed St udy

Ceneral Discussion

A deternmination of pollution source |ocations had to be undertaken prior
to the analysis. This determ nation was then followed by a study of each source
in order to ascertain its effect upon the watershed.

The determnation of the | ocation of pollution sources with
in the wat ershed consisted of three operations.

1. The establishnent of permanent nonitoring stations along the main
stream of the Cowanshannock, major tributaries and suspected
areas of najor pollution.

2. The investigation of all abandoned deep m nes for sources of
polluted flow via field |location and water sanpling.

3. The investigation of all abandoned surface mning activity and
deep mne refuse areas via field |location and water sanpling.

The establishment of permanent nonitoring stations was begun early in the study
and continued on a nonthly basis for a mninum of twelve nonths. This nonitoring
program gave a continual picture of pollution activity along the enti re |ength of
the stream and hel ped to determ ne those areas in the watershed that are nost
affected by pollution and thus served as a guide for determ ning areas that were nost
critical to the investigation. During the sanpling period, water was tested for field
pH and tenperature, |laboratory pH acidity, alkalinity, total iron, sulfates, and
hardness. Plate No. 2 shows the |ocations of water sanpling stations within the
wat er shed.

Per manent sanpling stations were established above and bel ow the confl uence
of the main tributaries to the Cowanshannock and spaced along the streamto obtain a
representative cross-section of the areas along the stream nost affected by
pol lution. In addition, permanent sanpling stations were established at deep mne
openi ngs where flows were known to exist in the area of the Yatesboro 1, 4, and 5

m nes and at selected water wells for the villages of Yatesboro and NuM ne.
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The | ocation and investigation of deep m nes was nmade sinmul taneously
with the water sanpling analysis at per manent sanpling stations, and
addi ti onal stations were established at severe pollution sources as they were
f ound.

Before a field investigation and | ocation of the deep m nes
was made, all available information on mne |ocations and history was obtained
fromvarious federal, state, and | ocal sources including the Departnent of
Envi ronment al Resources, the U S. Bureau of Mnes located in Pittsburgh, the
Envi ronmental Protection Agency, and mine operators. Information on the |ocation
or extent of some of the m ne workings could not be obtained.

Mst of the deep mines found did not show evidence of flowing, or the flow
was so small that a water sanple could not be taken or the flow measured

There are 42 deep mines identified on the watershed (Plate 3). O the se, 12
m nes show sone evi dence of flow ng; and of the flow ng abandoned m nes, 5 should
be consi dered for abatenent prograns.

The | ocation and investigation of surface mne activity and deep nine
refuse areas followed the investigation of deep mnes. Surf ace m nes and gob
piles were located with the help of the |ocal Department of Agriculture field
of fice, review of aerial photographs and field investigation including air
observation. Each strip m ne was thoroughly wal ked at | east tw ce; once during
the dry season at which tinme water sanples were taken, and once during the wet
season when water sanples were taken at all nmeasurable points of flow

Fifty-five (B') strip mnes and twelve (12) major gob piles were
identified on the watershed. All of the strip mines evidence various stages of
recl amation, but only two of the fifty-five can be considered fully reclainmed.
All of the strip m nes have been planted, usually with conifers. Fifty -three
strip m nes have been graded on a swallow-tail type cross-section, and each of
these strip m nes show various stages of erosion and | andscape blight.

Strip mne and gob pile locations are shown on Plate 4. Of the fifty-
five strip mnes |located only one is considered a major polluter and shoul d be
considered for i mediate abatenent action. Two of the gob piles found
associ ated with abandoned deep m ne activity. should be considered for

i medi ate attention.
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O August 20, 1970, the first water sanpling test was conducted by a three
man crew on the Cowanshannock O eek Watershed. Once the permanent testing stations
were established, a two man crew could conplete the sanmple run in ten hours. n
theinitial run a total of twenty-five sanples were taken, then on a later date
addi tional stations were added on Huskins Run and in the area of the Powel| Coa
Conpany's Decker No. 3 mne

Once the sanmples were collected, they were shipped to the Seewal d
Laboratories in WIlliansport, Pennsylvania,or during the latter part of the study,
to M crobac Laboratories Inc. in Pittsburgh, Pennsyl vania. A listing of the
| aboratory testing nethods and di scussion are shown herein. After the results were
received they were recorded in graphic and tabular form The graphic presentations
conpare the results to the tol erance |level of that particular parameter for a cold
water fishery. This enables a visual analysis of the existing waters and what their
affect would be on a fish population inthis class. It also narrows the field of
concern.

After the testing sites were established they were staked and fl agged for
future identification. Detail ed sketches are enclosed in the appendi x of each
sampl e location that are used on water sanple runs.

The accuracy of our initial run was inpaired by a weekends del ay between
sanpl e gathering and lab testing; therefore, it is considered unreliable. Qur
second run included testing for a nunber of other paraneters relevant to
determ nation of class of mne drainage and its total environnental and ecol ogica
i mpact on the fish and wildlife communities.

A biological report is enclosed which has furnished us with a val uable
tool, when interpreted, for evaluating the degree of mne drai nage pollution.

A method for analyzing the results of the water sanpling program was necessary
in order to determne a priority or severity rating for each pollution area. A
di scussion of the analysis method i s encl osed.
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VWater Quality Criteria

Popul ati on growh conbined with increased per capita use
of water, expanding industrial requirenments, and the nmounting enphasis placed on
recreational use of surface water all contribute to the inportance of maxi num
protection and utilization of water resources. Certain constituents may affect a
given water use at one concentration and affect another water use at a different
concentration. Al so, certain characteristics or conpounds may be synergistic wth
each other. For instance, the toxicity to fish of various el enents or conpounds
varies substantially with pH.

O her constituents found in mne drai nage are produced by secondary reactions
of sulfuric acid with mnerals and organic conpounds in the mne and al ong the
stream val | eys. Such secondary reactions produce concentrations of al um num
manganese, cal cium sodium and other constituents in the drainage water. These
m ne drai nage constituents, along with iron and sulfate, are indicators of mne
drai nage pollution that may persist long after the acid in the drai nage has been
neutralized.

The criteria in Table 4 have been used to define the concentrations or
ranges of values at which concern over water quality is indicated. The
paraneters listed are comon to m ne drai hage waters.

During the later stages of this report the Departnent of Environnental
Resources determned that the water quality criteria to be used for the
identification of AMDis: a pHof less than 6.0, any quantity of net acidity and an
iron content greater than 7.0 ppm These paraneters were incorporated in this
report and a conparison of paraneters is nade in the anal ysis.
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TABLE

4

Criteria Significant in Evaluating
AMD Pollution in Appalachia*

Range of Values

Parameter of Concern

pH less than 6.0

Aclidity sufficient to lower
alkalinity below
20 mg/1

Alkalinity <20 mg/1l

Sulfates =250 mg/1l

Hardness >250 mg/1

Total Iron >1.0 mg/1

Manganese =>1.0 mg/1l

Aluminum >0.5 mg/1

*Mine Drainage Abstracts 67-182.

Drainage In Appalachia.

U.S.

Major Water
Use(s) Protected

uses involving
aguatic life

uses involving
aquatic life

uses Lnvolving
aquatic 1life

domestic and
industrial water

supply

domestic and
industrial water
supply

uses involving
aquatic life,
domestic and
industrial water

supply

uses involving
agquatic life,
domestic and
industrial water

supply

uses 1involving
aquatic life

Usual Values
in Unpolluted
Waters in
Appalachia

6.0 — 9.0

less than alka-
linity

=20 mg/1l

<20 mg/1

<150 mg/1

<0.3 mg/1

<0.05 mg/1

absent

Stream Pollution By Coal Mine

Dept. of Interior,

1967.
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Testi ng Met hods and Di scussi on

. pH

Met hod - d ass el ectrode pH neter

Reference - Standard Methods for the Examnation of Water and Waste Water.
Anerican Public Health Association, et. al. Twelfth Ed., 15'65 p. 226.

Di scussion - pHis the reciprocal of the logarithm of the hydrogen ion
concentration and i s, therefore, based on a logarithm c scale rather than an
arithnetic one.

Natural waters in Appal achia usually exhibit a pHin the range of 6 to 9.
The pH of m ne drai nhage nay occasionally be lower than 2.5. (See the listed
reference for additional discussion).

2. Hot Acidity

Met hod - Potentiometric titration to pH 8.3

Reference - Standard Methods for the Examination of Water and Waste Vater.
Arerican Public Health Association, et. al. Twelfth Ed., 1965, p. 438
(nodi fied).

Di scussion - The hot acidity test as nodified consists of prelimnary oxidation
with 2 m of 30% hydrogen peroxide solution followed by boiling for not I|ess
than two mnutes and titration while at 90°C or higher to pH 8.3, using a
thermal |y conmpensated pH meter or an unconpensated meter standardized with an
appropriate buffer at 90°C to 95°C. Pre-oxidation and boiling are used
to insure conplete hydrolysis of the acid producing salts. However, boiling
al so drives off carbon dioxide. The nmethod, therefore, determnes the
acidity due to free mneral acids and acid salts, but does not neasure the
contribution to acidity of carbon dioxide. Acidity is reported as
mlligrans per liter of calciumcarbonate (CaCO3). The nolecul ar weight ratio
CaQ03/ H2SO™4 is 1.02.

Reported as Net acidity
Di scussion - Net acidity is the acidity that is present in excess of
alkalinity.

3. Net Alkalinity

Met hod - Potentionetric titration to pH 4.5

Reference - Standard Methods for the Examnation of Water and Waste Wter.
American Public Health Association, et. al. Twelfth Ed., 1965, p. 370.

Di scussion - The alkalinity of a water is the capacity of that water to
neutralize a standard acid. When alkalinity is present in excess of
acidity, there is a net alkalinity in nost waters of Appal achia alkalinity is
essentially bicarbonate and/or carbonate in origin.
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4. lron (total)

Met hod - Phenant hrol i ne nethod

Reference - Standard Methods for the Examnation of Water and Waste Water.
Anerican Public Health Association, et. al. Twelfth Ed., 1965, p. 156.

Di scussion - Mne drainage generally contains iron in the ferrous and ferric
states. At pHvalues less than 3, ferric and ferrous iron are both in solution
and the hydrol yzable acid salts of both forns can contribute to acidity. At pH
val ues above 3, ferric ironis found in solution only as part of conpl exes
formed with organic chel ates, phosphates, and other anions, and acid salts of
ferrous iron provide the contribution to acidity. Unpolluted streans in

Appal achi a have iron concentrations of less than 0.3 ng/l. Mne drai nage

i nfl uence nay raise iron concentrations to in excess of 100 ng/l.

5. Sulfate

Met hod - Turbidinetric nethod. The photometer used i s a Col eman Juni or.
Reference - Standard Methods for the Examnation of Water and Waste Vater.
American Public Health Association, et. al. Twelfth Ed., 1965, p. 291.

Di scussion - A nmole of sulfate acconpanies each nmole of sulfuric acid and
sulfate is, therefore, an excellent indicator of the amount of m ne drainage
acidity forned. This is particularly true because cal cium sul fate, the nost
common sul fate salt, is relatively soluble. Unpolluted waters in Ap pal achi a
have been observed to have concentrations of generally less than 20 ng/l;

pol luted waters frequently have concentrations of several hundred mlligrans per
liter.

6. Ferrous lron

Met hod - Same as 4 except deletion of 1 m of sodiumsul fite sol ution.
Reference - Standard Methods for the Examination of Water and Waste Water.
Amrerican Public Health Association, et. al. Twelfth Ed., 1965, p. 158.

Di scussion - Ferrous iron is rapidly oxidized to ferric iron after nine

drai nage enters an aerated streamand hi gh concentrations of ferrous iron are
not generally found very far downstreamfromthe |ast m ne drai nage source.

7. Manganese

Met hod - Persul fate oxidation
Ref erence - Standard Methods for the Exam nation of Water and Waste Water.
American Public Health Association, et. al. Twelfth Ed., 1965, p. 173.
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Manganese (cont' d)

Di scussion - Concentrations of nmanganese in unpolluted streans do not

usual |y exceed 0.05 ng/l. This indicator is usually associated with m ne
drai nage pollution. Concentrations inthe order of 5 ng/l to 20 ng/l are not
uncommon i n mne drai nage.

8. Al um num

Met hod - Al um num reagent

Reference - Standard Methods for the Examnation of Water and Waste Water.
American Public Health Association, et. al. Twelfth Ed., 1965, p. 54.

Di scussion - H gh concentrations of alumnumare usually found as a result of
the | eaching of deposits of clays or clayey soils by acid mne waters.

9. Calcium

Met hod - EDTA titration to hydroxynapthol bl ue endpoi nt

Reference - Standard Methods for the Exam nation of Water and Waste Vater.
American Public Health Association, et. al. Twelfth Ed., 1965, p. 151.

Di scussion - Concentrations of calciumin unpolluted surface waters in

Appal achia are generally less than 50 ng/l. Very high concentrations of
calciummay result when mne drainage acidity is neutralized by reaction with
i mestone or dolomte.

10. Magnesi um

Met hod - Methods and references are the sanme as for Calcium p. 151.
Di csussion - H gh concentrations of magnesium may result from the reaction
of mne drainage acidity with linestone or dolomte.

11. Hardness

Method - EDTA titration
Ref erence - Standard Methods for the Exam nation of Water and Waste Water.

Ameri can Public Health Association, et. al. Twelfth Ed., 1965, p. 147.

Di scussion - Hardness is defined as a characteristic of water which represents
the total concentration of the cal cium and magnesi um i ons expresses as
cal cium carbonate. Other hardness producing ions comonly present in
significant amounts in mne drainage are iron, manganese, and al um num

12. Conductivity
Met hod - Conductivity method
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Conductivity (cont'd)

Ref erence - See manual s of instrunent manufacturers.

Di scussion - Conductivity is neasured in nhos (reciprocal ohns).

Uncont am nated surface waters in Appal achia generally have a dissol ved solids
content of less than 250 ng/l and a conductivity of |ess than about 400

m cr omhos.

13. Biol oqical

Types - Strep-Feculis and E. Coliform
Met hod - High dilution bacteriol ogical
Ref erence - Standard Methods for the Examnation of Water and Waste Water.

Anerican Public Health Association, et. al. Twelfth Ed., 1965, p. 599.

Di scussion - Used to indicate the degree of fecal contami nation. While E.
Coliformare not in thensel ves pathogenic, their presence indicate

possi bl e ot her pathogeni ¢ organi sns.

14. Acidity

Met hod - Phenol phthalein titration
Reference - Standard Methods for the Examnation of Water and Waste Water.
Anerican Public Health Association, et. al. Twelfth Ed., 1965, p. 46.
Di scussion - The carbonate and bi carbonate can be estimated by titrating
the alkalinity with standard acid to the bi carbonate equival ence point of
pH 8.3 and then to the carbonic acid equival ence point in the pHrange of 4
to 5.

A fadi ng and i nper manent endpoi nt characterizes the phenol pht hal ei n
acidity titration perforned at roomtenperature on a sanple containing iron
and al um num sul f at e.
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Effects of Paraneters on Aquatic Biota

Tenperature affects the nmetabolic |evels of fish. When
excessively high, the respiration rate increases to the point that
all available energy is used for respiration instead of being
di stri buted anong several processes such as food intake and behavi or
patterns, etc. Fish becone increasingly sluggish, |ose equilibrium
foll owed by deat h.

Excessive amounts of acids or al kalies causes a great
i ncrease in nmucous |ayer covering the skin. This adversely affects
novenents, metabolic levels, respiration rate, and food gathering
ability.

Acids and the heavy metal s al so coagul ate mucous within the
gill structure. This cuts off the fish's oxygen supply.

Di ssol ved oxygen is essential for respiration and one of
the nost critical paraneters.

Chem cal paraneters generally affect fish on
the organ level (gills, liver, intestines, etc.). Effects may be on
only one organ but usually multiple. Additionally, toxic |levels and
target organs nay vary from speci es-to-species. Interspecies
variation and a nmultitude of primary and secondary effects preclude
di scussi on of each paraneter.

The effects of the parameters on the aquatic ecosystem (life
support systen) is equally as inportant as the effects on fish
t hensel ves. Wien consi dering the whol e environment, the paraneters
becone critical at every level of organization. Wile the organ I|evel
is generally the nost inportant in fish, the
target organi zation |level varies down to the sub-cellular in the primary
pr oducers.

Wil e nost of these effects are not docunented,
and enunerating those that are known would be a great task, the
followi ng guideline it helpful in obtaining a desirable ecosystem A
| ess extreme environnent has a greater diversity of species; and the
greater species diversity, the greater the stability. Therefore, the
| ess extreme the paraneters, the nore stable the ecosystem

28
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Cl asses of Water Quality---D scussion

(1)

(2)

(3)

DOVESTI C.

| NDUSTRI AL.

FI SH.

Criteria for this class are officially established by
the U.S. Public Health Service. Paraneter values in the
table are maxinum permtted for this cl ass, except

di ssol ved oxygen. 2 ng./l. D.QO selected as m ni mum
concentration to prevent nuisance. It is assuned that
paraneters not established by USPHS are not critical or
are correctable by ordinary water treatnent.

Paraneter values for this class not established. The
i nportant paraneters and values will vary greatly
with different industries. Paraneter val ues mnust be
established for specific industries, rather than a
general cl ass.

Paranmeter limts have not all been determned for all game
and pan fish. This is due primarily to the foll ow ng
reasons: 1) Ampunt of time needed to investigate a
paraneter, elimnating all other variables. 2) Geat
nunber of inportant commercial ganme, and pan fish. 3)

Many ganme and pan fish do not lend thensel ves to | aboratory
i nvestigations.

Information is scattered through the literature and often
concerns non-harvestable fish which are nore easily
studied in the |aboratory. Mich research has been done in
; Burope on species not native to North Anerica.

Paraneter values in the table represent general maxi num
[imts which appear to be safe for a nunber of fish
speci es and food organi sns. Many fish species exhibit a
very high tolerance to one or a few paraneters; however,
t hese exceptions are not included in the class values in
the table.

The three fish classes considered in the

table are significantly separated by only two paraneters,
tenperature and di ssol ved oxygen. Wiile there is sonetinmes
great interspecies variation within and between cl asses,

it appears that the sane general chem cal parameter val ues
apply to all three cl asses.

Punpki nseeds (Lepom s gi bbosus) and bul I heads (I ctal orus
spp.) are the nost tolerant to mne water pollution. pH4
and an acidity of about 100 ng./l. CaC03 will probably
support popul ations of these fish.
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4) W LDLI FE.

5) NON

NOTE:

HARVESTABLE
Bl OTA.

It is reconmended that bioassays be perforned

on all species considered for stocking with pilot plant
treated water. This is necessary for the fol |l owi ng
reasons: 1) Determine that individual species are
tolerant to class parameter values; 2) My include

par anet ersnot considered in table; 3) Possible synergistic
ef fect of several paraneters.

This is matter of taste, confort, and toxicity. The broad
range of aninals for consideration and research
[imtations preclude definite criteria. Parameter val ues
for this class are those which are nost critical and taken
fromdonestic or fish classes.

A biota of sorts will devel op under nost
condi ti ons except when paraneter val ues
are so extrene they prevent vital cellular
life processes.

Low concentrations of heavy netals are very inportant
(such as mercury and | ead). These are very toxic and often
becone highly concentrated in some areas of the food
chai n. Wen this happens, predator species (such as nan,
etc.) are subject to lethal doses.
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\\\\\ CLASS

NDUSTKI
COLD WATER
FISH

SPORT

WARM WATER
SPORT FISH
COARSE
FISH
WILDLIFE

D0ME =

h]
“

r

L

PARAMETER

NON-HARVESTABLE

BIOQOTA

TEMPERATURE
°F

87

90

COLIFORM
MPN (#/100 ml)

70

70

70

70

CONDUCTIVITY
mho X 10-6

SUSPENDED
SOLIDS
mg/1

400

400

400

400

20,000

20,000

20,000

DISSOLVED
SOLIDS
mg/1

DISSOLVED OXYGEN
mg/1

e

pH

ACIDITY
mg/1l CaCO3y

20

50

50

50

50

ALKALINITY
M.O.
mg/1

180

180

180

180

HARDNESS
mg/ 1

50

50

50

50

CARBON DIOXIDE
mg/1l

20

20

20

TOXIC &
DELETERIOUS
SUBSTANCES

ALUMINUM
mg/ 1l

BAG U
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19
CLASS a
&
5 . o fo e w)
i m 0 u n w
) - B a4 5] >
o o < < o ™ .
£ £ = = fal 4 §
@ 2 Q x E x| @z a |18
5 | £ | 28| 8| 28| &3¢
PARAMLETER 0 -y U wu x 0 U B = Z m
NITROGEN 1.3 1.3 1.3
mg/1
PHOSPHORUS 0.04 0.04 0.04
mg/1
POTASSIUM 50 50 50
rng/l i
~ %t
SILICON 8.0 8.0 8.0
mg/1l
SILVER 0.05 0.004 | 0.004 | 0.004 | 0.05
mg/1
SODIUM 500 500 500
ng/ 1l
STRONTIUM 1,000 1,000 1,000
ng/1
TIN 1 1 1
ng/1
ZINC 5 .15 .15 .15
mg/1l
AMMONIA 1.0 1.0 1.0
mg/1l
PHOSPHATE .5 .5 .5
mg/ 1
SULFATE 250 400 400 400
mg/1l :
mg/ 1
CYANIDE 0.01 0.01
mg/ 1l
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(o]
i CLASS é
>
3 ® T @ x 0
< m 0 1% 1
@] [ o a1 (5] >
— o < < G fas o
£4 e = x w ~ §
0 n & £ 0 o <
(0] o] O x b M 4 - - (m] I B
E S| 32| f2 85| 3§38
| PAKAMETLR 3 i3 O » x 0 U = z o
CADMIUM 0.01 0.3 0.3 0.3 0.3
mg/1
CALCIUM 300 300 300
ng/1l
CHLORIDE 250 1500 1500 1500
mg/1l
CHROEL UM 0.05 .05 .05 .05 | 1.3
mg/1
COBALT 10 10 10
mg/1
COPPER 1.0 .02 .02 .02 1.0
mg/ 1
GOLD
o/l 0.4 0.4 0.4
IRON 2
g/ 1 0.3 .2 .2 . 0.3
LEAD 0.05 0.1 0.1 0.1 0.1
mg/ 1
LITHIUM 100 100 100
mg/ 1
MAGNESTIUM
mg/1
MANGANESE 0.05 1.0 1.0 1.0
mg/ 1
MERCURY ? 0.008 | 0.008 | 0.008 | 0.008
mg/1
NICKEL 0.8 0.8 0.8 0.8
ma/l
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Anal ysi s

The benefits of designating any particular area as a source of pollution

may i nvol ve consi derabl e judgnment of various paraneters,
acidity, etc.
and cat al ogued in sequence of severity.
systemwas established whereby a judgnent could be nade on any one or all

e.g.,

flow, pH,

especially if the sources of najor pollution are to be determ ned

In order to nake this determ nation, a

of the

paraneters involved. This was acconplished by assigning each parameter a nunber

designation in a range from1l to 10;
the severity of the particul ar paramneter

t he assi gned nunber
(see Table 5).

al so assigned a nunber ranging fromO0.1 to 10; the assi gned nunber

pH
Acidity
Alka

Fe

SOy

Hdn

pH
Acidity
Alka

Fe

S04

Hdn

bei ng proportiona

TABLE 5

Pollution Rating

1 2 3
5-6 4-‘4.9 3.5"‘3.9
0-9 10=29
1-20
loO‘-lo4 105"209 3-4.»9
50-14°9 150-349 350-599
50-149 150-349 350-599
6 7 8
2=2.4 1.5-1.9 <l.4
200~-499 500-999 1000-1999
15=-24.9 25=49.9 50-99.9
1400-1899 1900-2499 2500-3499
1400-1899 1900-2499 2500-3499

to t he volume of flow (See Table 6).

bei ng dependent upon
The vol une of flow was

4 5
3-3.4 2.5=2.9
30=99 100-199
5-8.9 9-14.9
600-999 1000-1399
600-999 1000-1399
9 .10
2000=-3999 >4000
100-199.9  >200
3500-4499 >4500
>4500

3500-4499

Fl ow rates were consi dered

to have a multiplier effect upon the summati on of assigned paraneter values for the
pol | uti on source.
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TABLE 6

Flow Rate Multiplier

Flow Flow

gpm Multiplier gpm Multiplier
0-.9 0.1 15-19 1.0
1.0-1.9 0.2 20=-49 2.0
2.0=-2.9 0.3 50-99 3.0
3.0-3.9 0.4 100-199 4.0
4.0-4.9 0.5 200-399 5.0
5.0-6.9 0.6 400-699 6.0
7.0=-8.9 0.7 700-1099 7.0
9.0-10.9 0.8 1100-1599 8.0
11.0-14.9 0.9 1600-2499 9.0

>2500 10

Resulting sunmmations of the paranmeters and nmultiplier resulting from water vol unes
allowed us to determ ne what we call a "pollution index nunmber”. The
establ i shnent of this pollution i ndex nunber well satisfies the requirenents of
this report for identifying the severity of pollution sources within the
wat er shed.

Example 1:

Gob Pile Designation G7; Sample Station NT13

NT13
Parameter (Avg) ppm Assigned No.
pH . 6.7 0
Acidity 0 0
Alkalinity 30 0
Iron 0.5 0
Sulfates 38 0
Hardness 95 1
=1
Flow 227 5 = Multiplier
Pollution Index Number = 5
Example 2:

Deep Mine Designation D32; Sample Stations 20, 22, 23, 25

Sta 20

Parameter (Avg) ppm Assigned No.
pH 6.2 0
Acidity 0 0
Alkalinity 210 0

Iron 19.92 6
Sulfates 527 3
Hardness 207 2

r._l

1
Flow 275 gpm 5 = Multiplier ." .PIN = 55
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Sta 22

Parameter (Avg) .ppm Assigned No.
pH 6.5 0
Acidity 0 0
Alkalinity 192 0
Iron 11.3 5
Sulfates 342 2
Hardness 220 2

=9
Flow 165 gpm 4 = Multiplier PIN = 36
Sta 23
Parameter (Avg) ppm Assigned No.
pH 6.4 0
Acidity 1. 2
Alkalinity 186 0
Iron 10.4 5
Sulfates 350 3
Hardness 177 2

=12
Flow 913 gpm 7 = Multiplier PIN = 84
Sta 25
Parameter (Avg) ppm Assigned No.
pH 6.5 0
Acidity 0 0
Alkalinity 115 0
Iron 22.1 6
Sulfates 336 2
Hardness 174 2

=10

= 40

Flow 139 4 = Multiplier PIN

Pollution Index Number = 55+36+84+40 = 215

Many ot her paranmeters could be introduced into the system such as the
cl oseness of the pollution source to human habitation or closeness to recreation
areas etc. However, the addition or deletion of parameters nust be a matter of

judgrent for each individual case.
The rank according to degree of pollution is found in Table 7.
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Areas of
Primary
Concern

Areas of
Secondary
Concern

*Active Mine

13
14
15
16
17
18
19
20
21

23
24
25
26
27
28
29
30

TABLE 7

Mining Areas of Concern

By Rank

Using Six Parameters
pH, Acidity, Total Iron, Sulfates, Hardness,

Source

D32
D31
D1*
G2
S5
D13
D3
S20
S2
G110
D24+
D4

S29
Gll
D2
514
GO+
516
S15
56
S28
D35
D41
S7
sS27
D6
G8
Gl
D10
G7

and Flow

Sampling
Station

20, 22, 23, 25

39, 18, 34, 37, 38, 36
NT4

NT2A, NT2B, NT2C
NT2B, NT2C, NT2D
NT3A

NT3A

NT8-3A, NT8-4A, NT9A
ST1, ST1A, ST1B, ST2
ST7Y, ST7X

sT7C, ST7G, ST7H

35

ST6C, ST6D
ST8-1A, ST8-2A, ST8-3A
NTA4C

NT8A, NT8B
ST7pP, ST7T
NT8-2A

NT8-1A, NT8-1B
NT4D, NT4E

ST5

NT12B

NT4B

NT4E

ST4

NTOD

10, ST7B

NTOE

NTOE

NT13

Pollution
Index No.

215
209
114
84
81
68
68
67
64
60
42
34

32
32
28
28
21
20
17
16
16
14
13
12
12
10
10
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TABLE 7A

Mining Areas of Concern
By Rank
Using Four Parameters
pH (<6.0), Net Acidity, Total Iron (»7.0)

and Flow
Pollution Rank Using
Rank Source Index No. Six Parameters
1 D32 109 1
2 D31 89 2
3 S5 65 5
4 G2 54 4
5 D1 48 3
6 D13 44 6
7 D3 44 7
8 G10 37 10
9 S2 35 9
10 D24 28 11
11 D4 22 12
12 S1l4 20 16
13 Gl1 20 14
14 D2 20 15
15 S29 16 13
16 S20 16 8
17 S1l6 14 18
18 G9 13 17
19 D41 6 23
20 D6 6 26
21 S15 2 19
22 S7 0 24

Table 7Ais included in order to conmpare the results of using paraneters now
consi dered by the Commonwealth (pH, net acidity and total iron) versus paraneters
considered in this report. It is observed that the severity of pollution for each
source tends to rermain in the same severity group using both systens. The greatest
exception to this tendency being strip mne S20 which fell from 8th place in Table 7
to 16th place in Table 7A
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Concl usi ons

The primary concentration of acid m ne drai nage pollution
is found in the eastern section of the watershed where the Yatesboro and Margaret deep
m ne conpl exes are located (see Plate 3). O her prinmary deep mne sources of concern
are located in the western portion of the watershed in the area of the Powell Coal
Conpany mi nes. These areas of concern have workings al most exclusively wthin the Upper
Freeport ("E vein). An exception is a portion of the Rochester and Pittsburgh Coal
Conpany' s Yatesboro conpl ex, Yatesboro No. 3 nmine, located in Lower Freeport coal ('D
vein).

G her deep mnes scattered throughout the watershed used the Upper Freeport
vein as the prinme source of economically recoverable coal; however, the Al egheny
G avel and Sand Conpany mine and other smaller conplexes mned Upper Kittanni ng coal
in the extreme western section of the watershed.

Al of the najor deep m nes produce sone degree of pollution. The small m nes,
normal |y used to produce house coal, and referred to locally as "country banks" or
"dog holes", indicated a very small potential for pollution. Mdst of these snmall deep
m nes are | ocated along coal outcrops, and in some cases these mnes were uti |ized when
overburden renoval for strip mne operations became uneconomi cal .

Strip mnes are scattered throughout the watershed west of
the comunity of Yatesboro. Mst of these surface mines can be seen as blighted scars
to natural beauty of the watershed. These nines have all been reclained to sone extent
by partial grading and the planting of conifers. Sone of the ol der abandoned strip
mnes are overgrown with natural vegetation; however, a nunber of these mnes are sources of
acid mne drainage pollution (See Plate 4).

Gob piles, normally associated with deep mne activity, are
a prime source of acid mne drainage. The gob piles in the water shed have been
identified and the maj or pollutions are | ocated near the Yatesboro, Margaret, and
Powel | m nes.

Deep mne, strip mne, and gob pile pollution sources are listed in order

of concern for this watershed in Table 7.
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Plates 5 thru 8 show the results of water sanpling at pernanent stations
al ong the Cowanshannock and its tributaries. The major pollution source in the
watershed is identified in the area of Huskins and Craigs Run, in the vicinity of
t he Yatesboro and Margaret deep m ne conpl exes. Water sanpling here shows high
concentrations of iron and sulfates fromthe Yatesboro 4 and 5 conpl ex. Hi gh
concentrations of iron, sulfuric acid, and sulfates are in evidence al ong Huskins
Run in the area of the Yatesboro 1, 2, 3, and Margaret 6, 7, and 8 m nes.

The Cowanshannock has evi denced the capacity to recover fromthe adverse
effects of these two major deep m ne conpl exes. After passing Huskins Run, and as it
flows towards the Allegheny River, the creek shows a good history of recovery as e
result of dilution with alkaline tributaries until it reaches an area west of MI|I
Run. Here the Powell Mne conplex is located, and there is a tendency fromtinme to
time for a "slugging" effect to take place as a result of the mne discharge. This
slugging i s evidenced by a low pH reading, lowalkalinity readi ngs, end a
substantial increase in iron content as the Cowanshannock passes these m nes and
approaches its confluence with the Al egheny River.

The anmpunt of pollution contributed by areas of prime concern was cal cul ated
and presented in Table 8. An estimate of the total pollution |load for the
wat ershed i s shown in Table 9. This allows a presentation of pollution |oadings as
an estimated percentage of the total |oadings for each area of concern.

This analysis tends to lead to the conclusion that there are seven major areas
of abandoned mi ne activity within the watershed that contribute significantly to the
m ne drai nage pollution of Cowanshannock Creek. The abatenent of m ne drainage
pol lution at these known sources would do nmuch to i nprove the quality of water in
t he Cowanshannock. However, before selecting any area for additional work, a
cost/benefits analysis is used to reinforce the ultinmte selection of areas for

further action.
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Cost Anal ysis

The follow ng estimate of costs is intended as an approxi mation only and are to be
used as a guide as an estimate of cost for abating mne water pollution on the
wat er shed. Refined cost estimtes of investigations (core drilling, etc.) would be a
part of the quick start studies. Detailed cost estimtes can be nmade only after
detail ed pl ans and specifications are conpl et ed.

Cost/Benefit shown in the summary of costs is equivalent to the cost of each
project in thousands of dollars divided by the estimated percent of conbined iron-
acid load contributed to the watershed by the project area.

A cost/benefit analysis of areas of prinary concern (shown in Table 7) was nade by
considering only the total anount of iron and acidity fromflows at seven project areas.
This was done in order to be consistent with the Coomonwealth's current practice of pol -
lution definition. The analysis is found in Table 10. Table 11 presents an additional
cost/benefits anal ysis of areas of secondary concern (Table 7) again using only total anmounts of
iron and acidity as paraneters. Table 12 conbines and integrates these two anal yses in
rank by cost/benefit. Generally the ranking here agrees well wth the analysis used in
Table 7 and Table 7A however, there is sone change in ranking because of cost

consi derati ons.
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Project Area 3 and 7,

m ne drai nage pollution in the form of
I and Quick Start Il, ranked 3 and 4,

ranked 1 and 2 in Table 12,

contribute 66.2% of acid
iron and acid to the watershe d. Quick Start

contribute only 7.0%of the iron and acid

pol lution to the water shed. An accunul ated percentage of the top four indicates a

73.2% contri bution

t he total

Rank

O 0 a0 bW N

T T N N B L e R R R T I = S I = o
w N H O W o 0w NN O

pol I uti on.

Project Areas 4, 5, and 6 conbi ned,

TABLE 12

Areas Ranked By Cost/Benefit

Area

Project Area 3
Project Area 7
Quick Start I
Quick Start II
D2

S14

Project Area 4
Project Area 5
516

G9

S27

D41

Gl1

Project Area 6
D35

D6

S15

529

G7

S6

D10

Gl

G8

Percent
Pollution

60.7
5.5
2.4
4.6
0.22
0.31
0.6
0.5
0.08
0.20
0.05
0.07
0.82
0.3
0.06
0.06
0.04
0.04
0.02
0.02
0.04
0.01

Not
Determined

Accumulated
Percent
Pollution

60.70
66.20
68.60
73.20
73.42
73.73
74.33
74.83
74.91
75.11
75.16
75.23
76.05
76.35
76.41
76.47
76.51
76.55
76.57
- 76.59
76.63
76.64

contribute a mnor 1.4% of

Cost/Benefit

7.8
36.5
122
148
227
310
370
522
600
625
640
714
768
813
833
833
1000
1750
1750
2200
2500
3500
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It appears nost practical to consider only those areas wth
a cost benefit ratio of 150 or |ess because of the |ow percentage contributed by
areas with cost benefit ratios beyond this; however, sone special considerations
nmust be taken into account before determ ning which project areas should be
considered for further action

First, although Project Area 3 contributes the bulk of the pollution load to
t he Cowanshannock, the effect on the main streamis mnimzed because of the
tendency for dilution as indicated by Plates 5 thru 8.

Second, although Quick Start | and Il contributes only 7.0% of the iron and acid
pollution load to the watershed, these two areas are | ocated where dilution effects
are minimal. The results of pollution fromthese two areas had a major bearing on
the Fish Commission' s decision not to stock the Cowanshannock because of a high
pol | uti on | oad.

Third, the pollution load fromProject Area 3 (Table 10) and Project Area 4
shoul d be further investigated because it is suspected that some of the pollution | oad
fromProject Area 4 was nonitored at Project Area 3 station NI2A. This was possibly
the result of seepage froma covered opening in the Decker No. 2 Mne within Project
Area 4.

A pollution load fromgob pile B was not determned because fl ows were not
measurabl e. This gob pile borders the Cowanshannock and it is expected that sone

| eechi ng occurs into the stream
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Pr ogram

Resul ts of our

Reconmendat i ons

t he abat enent of m ne drai nage on Cowanshannock Creek.

We recomend:

2.

1. (Upon approval of this repor

t)

research lead us to submt the foll ow ng program for

Pursue the recommendations given in the Quick Start studies for
Quick Start Project I, the Yatesboro 4 and 5 mne conpl ex, and
Qiick Start Project Il, the Yatesboro 1, 25 3, and Margaret 6 and 8

m ne conpl ex. Both projects bei
Recommendations for Quick Start |

ng part of this report.
and Il consisting primarily

of :

(a) Investigate selected bore holes and m ne openings via
core drilling, cleaning and cali pering.

(b) Seal selected bore holes and m ne openings.
(c) Provide for water to egress at its highest elevation.

(d) Monitor water flows and sel ected points on Cowanshannock

Creek for a mninum of one year
of the abatenment program

and evaluate the effective

ness

Initiate abatenment projects in the following areas as soon as

possi bl e:

(a) Project Area 3
D- 4 Decker #3 deep

m ne

G 2 Decker #3 & #4
gob pile

S5 Dantella Brothers
Strip Mne

(b) Project Area 4

D- 3 Decker #4 deep
m ne

D- 13 Decker #2 deep
m ne

Possi bl e

Action

wat er seal s

buri al

regr adi ng

wat er seal

wat er seal

Al ternate
Action

treatnent &
pondi ng

treatment &
pondi ng

treatnent &
pondi ng

treatnment &
pondi ng

treatnment &
pondi ng
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Possi bl e Al ternate

(c) Project Area 7 Acti on Acti on
GlO0 Margaret 6, 7, burial & burial in
and 8 gob pile grading in Mar garet 7
strip mne upon abandon
nent

Pr ocedur e

|. Conplete the programas outlined in Quick Start Projects 1 and 2. This
wi |l include:

(a) Contracting for investigating services (Core drilling, calipering,

cl eaning bore holes, and pressure testing).

(b) Contracting for final construction and sealing including

engi neeri ng design of seals, valves, and channel s.

2. Initiate a program of abatenent studies for Project Areas 3, 4, and 7.

(a) Detailed studies and surveys of deep mines, strip mnes, and gob

piles to lead to reconmendations for sealing or treating polluted
sources including recormendations for detailed investigations such as
core drilling, calipering, exploratory investigations and pressure
testing.
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