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Introduction




| NTRODUCTI ON

A. DESCRI PTI ON OF STUDY:

The Departnent of Environnental Resources, fornerly known as the
Departnment of Mnes and M neral Resources of Pennsyl vania, has

aut hori zed engi neering surveys of various watershed areas to

| ocate sources of pollution arising from abandoned deep m nes and

strip mnes.

In Decenber of 1970, the firmof Conable, Sanpson, Van Kuren, Huffcut and
CGertis was authorized to commence a watershed anal ysis of Dents
Run, Elk County, Pennsylvania. The watershed analysis was initiated
with a prelimnary chemcal analysis of small tributaries contributing
to the Dents Run watershed. The polluted tributaries were
identified and the contributing sources of pollution were

i sol ated and anal yzed. Twenty-five sources of pollution were
cat al oged and neasured. It was cal culated that m ne sources

contri buted approximately fifty-six percent of the total average

daily acid | oad.

Aeri al photography was used to determ ne the exact |ocation of the
pol luti on sources and to determ ne quantities in mne refuse piles.
The study has been divided into three phases:

1. Phase | - The location and identification of pollution

sources.
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2. Phase Il - Measurenments of pollution sources for quality and
quantity.
3. Phase Il - The analysis of all acquired data i nplenentation

of the report and recommendati on for abatenent

i ncl udi ng projected costs.

The report covers all three phases of the study and further
recomends a quick start programto be inplenented i medi ately

upon acceptance of the report.

B. PURPCSE:

The purpose of the study is to provide the information and
reconmendati ons necessary for the establishnent and inpl enentation
of a programto abate m ne drainage pollution in Dents

Run WAt ershed. The determ nation of major sources of pollution,
establ i shnent of gauging stations, the analysis of all field and

| aboratory data and the subsequent recommendati on on the

elimnation or practical reduction of pollutants will indicate

to the Departnment of Environnmental Resources a nethod to recreate an

envi ronnent of econom c and environnental benefit for all.

C. DEFINITION OF TERMS:

1. Major Source: A discharge of acid m ne drai nage during

maxi mum fl ow whi ch produces a daily acid | oad of at |east 400
pounds.

2. Mnor Source: A discharge of acid m ne drai nage during maxi mum

f1 ow whi ch produces a daily acid |load of |ess than 400 pounds.



3. Slugger: A source which produces a large acid load in a

short span of tine.

4. Slugging Index: The indicator for the potential of a source to

produce a large acid load in a short span of tinme, i.e., a
sl uggi ng i ndex of two would nean that the acid | oad froma source
during maxi rumflow was tw ce that for the average acid | oading
during the period of sanpling.

5. Acid Load: Acid concentration in Lbs/Day determ ned by
| aboratory test results in nmg/l nmultiplied by flow at the
time of sanpling.

6. /1: MIligranms per liter - equivalent to parts per mllion

(ppm .

7. Pollution: Acid m ne water discharged into Dents Run or a
tributary thereto. Expressed quantitatively as acid load in
Lbs/ Day.

8. Priority Nunbers: The priority nunber assigned to each pol -

lution source is based on the anobunt of abatenment of acid m ne
drai nage for the Dents Run Watershed to be realized if the

recommended recl amation project is perforned.

9. Syncline: Adowfold in arock mass or the through-1ike
part in a series of folds in a rock mass or strata.
10. Anticline: An upfold in a rock mass or an up-arched part

in a series of folds in a rock mass or strata.



D. DESCRI PTI ON OF THE DENTS RUN WATERSHED:

1. Location and Description of Area: The area of concern com

prises approximately 25.5 square mles |ocated in Benezette
Townshi p, Bk County and is bordered on the west by Jay Townshi p, on
the north by Shi ppen Township and on the east by d bson Township
in Cameron County and on the south by G rard and Goshen Townshi ps
in Clearfield County. It islocated approximtely 12 mles
sout heast of St. Mary's and 23 mles north of Clearfield and
enconpasses a major portion of the northeast area of the
township. Dents Run is a tributary to the Sinnemahoni ng Creek
(Bennetts Branch) and located entirely in the Susquehanna

Ri ver Basin. The elevation of Dents Run at the Bennetts
Branch Railroad Station is 925.8 feet with the el evation of

t he headwaters at 2,240 feet. Plate 1 is a | ocation map of

t he general area.

2. Topography: The Dents Run Watershed lies entirely within

t he All egheny Pl ateau. The principal streans have eroded

the region formng deeply cut valleys with very steep slopes. Small er
tributary streans generally forned by runoff have given simlar
characteristics to the smaller upland ranges. The hills are
round topped and generally range from approxi mately 1,500 feet
near Dents Run to 2,320 feet at the head | ands of the watershed

near Jordan Hol | ow.
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Dents Run flows in a generally southeast direction comrencing
at a point near the southwest corner of Caneron County and
term nating approximately 9.5 mles southeast at the Village of

Dents Run at Bennetts Branch.

The principal features of the topography of the project

area are outlined on the Benezette Quadrangl e Map.

Surface Drainage: The Dents Run drainage basin is an

irregularly shaped area that is 5 mles wide at its w dest
poi nt and approximately 9.5 mles long fromits headwaters

to the confluence with Bennetts Branch.

The area is drained by Dents Run, Little Dents Run and the tributaries
Dark Hollow, Bell Draft, Shaffer Draft, MDonald Run, Little Bear Run,

Por cupi ne Holl ow and Cole Draft.

Original drainage pattern still exist throughout nost of
the vast area of this watershed except in the area of

Por cupi ne Hol | ow.

Por cupi ne Hollow is heavily polluted by drainage from deep mne
openi ngs contributing flows from1l GPMto 60 GPM The water contri buted
fromthese deep m nes has entered the pollution sources from
crevices, sub-surface m ne subsidence, percol ati on and sone
abandoned strip mne activity. These disrupted drai nage channel s
have contributed to flows through

exi sting mne refuse piles.



4. Geol ogy

a. Introduction:

Dents Run is located in the Appal achian Pl ateau Provi nce of
Pennsyl vania and is 35 to 40 miles south of the furthest
advance of the Pl eistocene ice sheets. Gently dipping rock
formati ons of Devoni an, M ssissippian and Pennsyl vani a age
underlie the study area. The dom nant rock types that occur
within the area are sandstones, shales and siltstones with

m nor anounts of congl onerates, coals and undercl ays.

The total thickness of the rocks which outcrop in the drai nage
basin is about 1,250 feet. Some deep m ning was perforned from
the early 1900's until Wrld War Il but strip mning has becorne the

dom nant nmeans of mning for the last 25 years.

b. Stratigraphy:

The rocks underlying the study area consist of the "coa

measur es" and several other Pal eozoic fornmations. |t nust

be realized that a precise stratigraphic (rock) section is inpossible
to construct because of the thickness variations of sonme of the
rock units, i.e., a sandstone may grade laterally into a shale
within a few hundred feet. However, a generalized stratigraphic
section (Figure 1) was constructed bel ow to represent the approxi mate
t hi ckness and rock types found in the Dents Run area. In

addi tion, a geologic cross-section (Figure 2) through the area was

devel oped al ong the geol ogic section line as shown on Plate 2.
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Map Symbol and

GENERALIZED STRATIGRAPHIC SECTION

Thickness

Rock Types and Descriptions

Formation Name
Pa 60' - 80' Shale with some thin bedded sand-
Middle and Lower stone and siltstone
Allegheny Forma- +
tion (Penn. Age) 2' - 5'" Lower Kittanning Coal (B Coal) or
Dagus
18' - 20' Interbedded sandstone and shale
4' - 8! Ferriferous (ferruginous) limestone
3' - 4%t Clarion Coal (Al Coal or Clermont)
Pp 40' - 60 Homewood Sandstone - predominantly
Pottsville a sandstone with some interbedded
Formation (Penn. shale
Age)
1' - 2't  Upper Alton Coal (Mercer)
8' - 10' Underclay and Shale
1' - 3'" Middle Alton Coal (Mercer)
10' - 12'  Underclay and Shale
X - 2't  Lower Alton Coal (Mercer)
40' - 50 Sandstone with some shale and silt-
stone concentrated near the base
10' - 15' Gray Shale
o' - l'f Lower Mercer Coal
5' - 6' Lower Mercer Underclay
35" - 40 Connoquenessing sandstone -

conglomeratic sandstone to coarse
and medium grained sandstone
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Map Symbol and
Formation Name

Mp
Pocono Formation
(Miss. Age)

GENERALIZED STRATIGRAPHIC SECTIONS

(Continued)

Thickness

Rock Types and Descriptions

60'

55'

90'
210"

Burgoon Sandstone - Conglomeratic
to coarse grained sandstone (more
conglomeratic near base)

Patton Shale and Siltstone - red
to olive green shale and siltstone

Sandstone - white, coarse, grained

Siltstone and shale with smaller
amounts of interbedded sandstone

Doo
Oswayo Formation
(Dev. Age)

323"

Shale,
nearly
of the
in the

siltstone and sandstone in
equal amounts, except more
sandstone is concentrated
bottom half of this forma-
tion. Red, olive and tan are the
colors most charastic of the
formation.

Dck

Catskill Forma-
tion

(Dev. Age)

200't

Only the upper portion of this
formation appears in the area.

It is dominantly a red shale with
some interbedded red sandstone
and siltstone.

I-10
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The main stream beds of Dents Run and Bell Draft are al nost
entirely confined to the Pocono formation, except in the | ower two
or three mles, where they traverse the Catskill and Oswayo

formati ons. Several of the smaller tributaries in the downstream

area of Dents Run al so traverse the Pocono rocks.

Many of the other tributaries, including Porcupine Run, traverse
t he upper portion of the Pottsville formation which contains sone
coal seans. Sone of the upper nost portions of these
tributaries find their origin in the coal strippings and old

m ne workings. Most of these are in the Al egheny formation.

During a field investigation of the study area, the Carion coa
seam and associ ated rocks were found to contain an extrenely

| arge anount of pyrite and marcasite. These iron sulfide

m nerals occur as lenses one to three inches thick and up to
five feet long in the coal seans. In the overlying sandstones and
shal es, they occur in the formof concretions and segregations.
Finely dissem nated pyrite and nmarcasite are probably scattered
t hr oughout this rock sequence but are much nore difficult to

det ect because of their fine grain size.

The spoil piles which contain the broken and shattered
pyritic rocks present a trenmendous increase in exposure of

the surface area of these rocks. Oxygen in the air and
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oxygenated waters percol ating through the spoil piles cause the

m nerals to deconpose into iron sulfate and sul furic acid.

c. Ceologic Structure:

The domnating structure throughout the area is the Cal edoni a Pi ne
Creek Syncline (Plate 3). It is oriented in a northeast-

sout hwest direction and plunges very slightly to the sout hwest.
The linbs or flanks of the syncline dip at about 1" to 3" toward
its center. Locally, dip angles can be as great as 4° or 5. The
Cal edonia-Pile Creek syncline is slightly asymmetrical and seens
to strongly influence the drainage in the Dents Run area. Its

center nearly coincides with Porcupine Holl ow.

Anot her major structure, the Sabinsville anticline, is | ocated
in the extrene northwestern portion of the study area. It

al so has a northeast-southwest trend and its southeastern
flank dips at a very gentle angle toward the adjacent tributaries
in the northwestern portion of Dents Run. Structure contours
and dip direction arrows as seen on Plate 3 give nore
specific information for individual areas in the drai nage

basi n.

It is interesting to note that nmany of the streans or segnents
of their tributaries northwest of the axis of the Cal edonia Pine

Creek syncline have a distinct trend parallel to the



R AL\ /3 111 I P [ (A
SHOAIANNS ANV SHIINIONI DNIIINSNOD
814430 9 LMK
NIUNH NVA'NOSENVS ‘378 YNOD

AS Q3WVeI SNV

1161

AYID

194-18

o —

¥IDUIN YIMOT

dYN JHNLONNELS V¥VDID0I03D

'VNN3d ‘S IILNNOD_NOUINYD 8 13
€ -31lvd
Q3HSH3LVYM NNY S1IN3C

SISATYNY OIHSNILWH

S30HNOSIY TVININNOWIANI 40 1d3IQ
VINWTASNN3D 30 HLIWIMNONNOD

1A

LY

§

LR

)

'H
utm

MO,

)

v\

A W® o

MEO4 TINSLYD
WUV TAVMSO
‘MN04 ONODOd

‘WNO4 TNASLLOL

S 804 ANIHOI WV

N3INNYHD 39VNIVHG

e LA GIHSHILYM

3INIT AHYANNOS
3NIT ALNNOD

LY1G A3IACHJNINN

emes  Hi¥V3 032171@V1S

— 31N0Y 3LViS

=
z2
OIm
=

\
1 .._/,,

S
AN
\
\
\

.
\
4

V. aN3931

P
-

Y,

I-I5



regional dip. This seens to suggest that they are partially
controlled by the underlying geologic structure, i.e., the
sout heastern regional dip and the associated joints that are
parallel toit. It would be reasonable to expect that sone of
t he subsurface drai nage woul d al so be deflected in

this same direction by the joints and the dip of sem-

i nper neabl e beds in the rock sequence. Joints and north-
westerly di ppi ng beds sout heast of Porcupine Hol |l ow woul d al so
defl ect the sub-surface drainage toward the center of the
syncline. Porcupine Hollow, therefore, seens to serve as a
collecting area for much of the sub-surface drainage fromthe

rock sequence on either side of the holl ow

Smal | scal e structures such as mnor faults, local rolls, snal
flexures or folds, joints and fractures characterize the
structure of the Appal achian Pl ateau. Sone of these
structures are responsible for |local deviations in the
regional dip and can also greatly influence |ocal surface and

sub-surface drai nage conditions.

The study area is |ocated beyond the general margin of the
wench fault zones of the Oearfield-Philipsburg area. However
sonme snall faults having a displacenment of a fewinches to
several feet are probably present within the area. They are
extrenely difficult to |l ocate and map in heavily wooded

areas such as Dents Run. Local rolls are



very small warps or bends in the generally flat-1ying coal seans
and undercl ays. They can be caused by anci ent stream channel
erosion of part of the sequence when it was deposited or by

di fferential conpaction of underlying and adj acent sedi nents.

As a result, in the areas of local rolls, the coal and

associ ated rocks appear to sag downward. Anot her cause of | ocal
variations in the dip is due to the fact that the regional structure
is not always "snooth-flow ng" but is periodically slightly

crunpl ed or fol ded.

This results in local dip reversals and variation in the amount
of dip fromoutcrop to outcrop. An exanple of this type of
structure can be seen in the Catskill formation about 0.8 of a

mle upstreamfromthe mouth of Dents Run.

Joints are relatively snooth, well-defined |inear breaks

in the rocks. Normally, they are very steeply inclined to the
beddi ng pl anes and occur as a repeating Series of breaks al ong
preferred directions. Very frequently these directions are
nearly parallel to the dip and stri ke of the bedrock. Wil

devel oped joints can be easily seen along the road cuts in the

| ower portion of Wlner Road and in the highwalls of the strip
m nes. Fractures are irregular, non-repeating cracks in the
bedrock. They are naturally occurring in the bedrock of the
study area. However, subsidence due to deep mining activity wll
cause excessive fracture devel opment in the rocks inmediately
overlying the collapsed or partially collapsed m ne.
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d. Mning Hstory:

Early mning activity in the Dents Run Area began in the |l atter
quarter of the 1800's. It consisted of excavating small pits
and short drifts which reached into the hillside fromthe

out croppi ng coal

In the early 1900's, extensive underground m ni ng was
devel oped in the area. The "roomand pillar" nethod of

m ning was used to extract the coal.

Since the early 1940's, to the present tine, the mning activity in
the area has consisted of strip mning. This method of mning is
highly efficient, practically recovering all of the coal but is
usually restricted to coal with a rock cover of 50 to 100 feet

t hi ck.

In the study area, the Carion and Lower Kittanning are

the seans that have been extensively stripped. The Mercer
(Alton) and a rider of the Aarion have only been stripped in a
few sel ected areas. Strip mning has been | argely confined
to areas south of Dents Run, predom nately in the Porcupine
Hol | ow area. Sone deep mining has occurred in this sane
area. Deep m ning and sone stripping operations have occurred
inasnmall section north of Dents Run in the area east of Dark
Hol | ow. There has been sone attenpt to

seal this deep m ne.
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E. SURFACE - SUB-SURFACE WATER COMPLEX:

1.

2.

Surface Drai nage: Surface drainage in sonme sub-regiona

tributary areas remains in an undi sturbed state. The water
tested at the sanpling station respective to these areas was
noted to be relatively pollution free. These areas have been

noted and further described in other areas of this report.

The surface drainage in other sub-regional tributary areas has
been altered by extensive strip mning, sone of whichis
inactive at this time and sone active sites. Although the
overland flow has been altered, the nain tributaries are still
the recipients of the sub-regional surface drai nage. At
present, the surface drainage in these areas

does flow over some oxidized iron sulfide mnerals in the m ne
refuse piles contributing to the formati on of acid m ne

dr ai nage.

Sub- Surface Drai nage: The nature of the Cal edoni a-Pi ne O eek

Syncline and the | ocation, which nearly coincides with the run
on Porcupine Hollow, is probably the strongest influence on
the pollution content and major sources within the watershed.
The underlying geologic structure would |l ead us to believe
that certain sub-surface drainage will follow the sem -

i npervious |ayers which will contribute to the pollution at
its outlet point. As stated before, the Porcupine Holl ow
area appears to serve as the collection point for sub-

surface drainage.



Rai nfall Correlation: In an attenpt to correlate rainfall,

surface drai nage and sub-surface drai nage, a period of
rainfall and streamtesting was initiated on a 24 hour basis
with flow nmeasurenent taken at sel ected sanpling stations and
point rainfall stations within a given watershed area. Rain

Gage Stations are shown on Plate 4.

The following chart represents rainfall in inches for a 24

hour period from Septenber 11, 1971 to Septenber 24,

1971:

RAI NFALL I N I NCHES - 24 HOUR PERI OD
DATE GAGE NUMBER

1 2 3 4 5 REMARKS

9/12 to 9/13 1.210 1. 200 1.380 1.325 1.225
9/13 to9/14 .325 . 425 . 275 . 325 . 400
9/14 to 9/15 O 0 0 0
9/15 to 9/16 O 0 T T
9/16 to 9/17 .725 . 740 . 810 . 825 . 875
9/17 to9/18 O T T T 0

9/18 to 9/20 .950 1. 050 1.008 1.104 1. 303 48 hrs
9/20 to 9/21 .110 1. 300 . 100 . 105 . 335

9/21 to9/22 0 0 0 0 0
9/22 to 9/23 0 0 0 0 0
9/23 to9/24 0 0 0 0 0






In establishing rainfall correlation, the area of each sub-
regi onal watershed was cal cul ated and the theoretical runoff
for each was determ ned using the McMath (Enpirical Approach)
formula of Q= Aci \° sla for 5 10 and 50 year storm
frequenci es wherei n:

3.4" for 20 m nute storm

i ( 5 year storm

3.9" for 20 mnute storm

i (10 year storm

5.1" for 20 mnute storm

i (50 year storm

o
1]

0.70 (assuned)

A = area

average sl ope infeet per thousand

The period of Septenber 12, 1971 through Septenber 24, 1971
was sel ected for measurenment and conpari son purposes Since
this was the only period during the span of the study in

whi ch adequate rainfall conditions existed for this purpose.
Measured increases in flows resulting from storns
corresponded closely to the theoretical runoff quantities for
each sub-regional area with the only appreciable variation
occurring in the Porcupine Holl ow sub-region. This can be
accounted for by the fact that a relatively | arge percentage of
t he Porcupine Hollow area is barren due to strip mning and

t he assuned value for Cof 0.70 is too low for this area.



The effects of the rainfall were inmediately apparent in

i ncreased stream fl ow readi ngs. Stream fl ow readi ngs
decreased begi nning al nost immediately after cessation of
rainfall but required approxi mately seven days subsequent to
the end of a heavy rainfall toreturn toflowlevels prior to
the storm Simlar results were apparent in discharges from
abandoned deep mines. In all cases, flow during dry periods
or periods of little rainfall were bel ow average daily

di scharge but increased appreciably during and i mredi ately
foll ow ng heavy rains stabilizing to bel ow average w thin
two to seven days upon cessation of heavy rainfall. M ninmm
flows fromm ne openings 101 and 102 were 647 of average fl ows
and maxi mumfl ows were 293% of average flows. For m ne

openi ngs 103 and 108 and 109, the respective m ni mrum and
maxi mum di scharges were 73% and 116% 61% and 275% and 85%

and 139% of average di scharges.

F. DESCR PTI ON CF SUB- REG ONAL AREA WATERSHED TRI BUTAR ES: 1.

Location Map - Plate 5.

2. Dents Run - Headwaters to Confluence with Little Dents Run: This

area is a heavily wooded, nountai nous area which is subdivided
into seven mnor drainage areas. This watershed area
conprises approximately 2,105 acres of land with the major

streamflow in a southeasterly direction.



i

7% %
V /\ 6\4 ;

H3IN
(03 %13
\ " S :‘\ -
A %
q"j RN D
0y, NP
% — ) 3
:- N 3
2Ry
'y, o ;
) '
4

PLATE -5
ELK 8 COUNTIES, PEN

L L-16]
~  DENTS RUN WATERSHED

>
2 CAMERON COUN PE
/,
WATER SH MAP
- [

- ilile—i® e

X PLANS PREPARED BY .
CONABLE, SAMPSON, VAN KUREN

Ay

CONSULTH




Sampling Station Nunber 16 was set up to determine the quality
of water disbursed by this watershed area. This watershed
again appears to be in a natural, undisturbed condition with
only a few hunting canps in evidence. An artesian well, which
was noted as a possi bl e pollution source, was | abel ed Sanpling
Station 16A and was periodically sanpled and tested. It was
mut ual | y agreed between the Departnment of Environnmental Resources
and the firmof Conable, Sanpson, Van Kuren, Huffcut and Gertis
t hat because of the lack of pollution evidence in the chem cal
anal ysis that sanpling points 16 and 16A be di scontinued on a
regul ar basis. There is evidence of an ol d abandoned narrow
gauge railroad in this area |ocated on the west side of Dents
Run. An investigation into this area uncovered no evidence of

previous mning activity.

Little Dents Run: Little Dents Run conprises approxi mately

1,220 acres of heavily wooded, nountai nous topography subdi vi ded
into six mnor drainage areas. The predom nant direction of
flowis in a southeasterly direction to intercept the main

channel of Dents Run.

In February of 1971, Sanpling Station Nunber 17 was set up to

determ ne the quality of water collected by this watershed.

After a thorough investigation of this watershed area, it was

determ ned that because of its undi sturbed condition



and the conplete |lack of past and present mning history no
further sanpling at this point would be necessary. The

chem cal analysis confirmed this decision

4. Shaffer Draft: The Shaffer Draft Watershed area is a tributary

5.

to Bell Draft and conprises approximately 1,035 acres of
heavily wooded | and of high relief. The major streamflowis in
t he southeasterly and southerly direction. This area falls
entirely within the State Forest boundaries. Ono gas wel I,

N884, is located in the watershed and is no | onger active
havi ng boon plugged and abandoned. Sonme gas distribution |ines

do traverse this area.

Sanpling Station No. 8 was sot up to nonitor the quality
of drainage fromthis watershed. Initial sanples indicated an

absence of pollution and weekly sanpling was di sconti nued.

Mc Donal d Run: The Mc Donal d Run Wat ershed area cont ai ns

approxi mately 715 acres and is a tributary to Boll Draft just
upstreamfromthe junction of Boll Draft with Dents Run. The fl ow
is generally southerly and terrain is simlar to that in
Shaffor Draft. No visible evidence of pollution contribution
exists within this watershed which was borne out by the initial
chem cal sanples obtained at Sanpling Station No. 7 and weekly

sanpl i ng was di sconti nued.



| -27

Bell Draft: Bell Draft is the streaminto which Shaffer Draft

and M Donal d Run di scharge and, in addition, contains 2,820
acres of watershed area with the general direction of flow
bei ng southeasterly to its confluence with Dents Run. In its

| onwer reaches, the terrain is in short relief with the stream
flowi ng through a relatively narrow valley. Progressing
upstreamto the northwest, the watershed broadens and side

sl opes becone | ess steep. The area is heavily wooded with some
nmeadows havi ng heavy ground cover

of ferns and high grass. No visible pollution sources were
found within this watershed which finding was correl ated by

chem cal analysis of the flow at Sanpling Station

No. 6. Weekly sanpling was, therefore, discontinued.

Dark Hollow. Dark Hollow is a smaller drainage area of

approxi mately 851 acres with a broad valley bottom and | ess
nmount ai nous terrain. The slopes are |l ess wooded in this area
and the valley bottomis covered with a dense grass. This
appears to be relatively unspoiled as far as pollution sources
are concerned. There is evidence of one deep. mne in this
area with a refuse pile of about 100 cubic yards. Natural
revegetation of the refuse pile is occurring and sanpl es of
pocketed runoff water in the area indicated that this refuse
pile is not a source of pollution. The Consolidated Gas
Conmpany has two gas wells in this area | abel ed N697 and N657.

Both wells are inactive and have



been plugged and abandoned. A 12" distribution Iine does
traverse the head |ands of this watershed and is shown on the

map of Gas Wells and Distribution Lines in the Appendi x.

Sanpling Points 13 and 14 were established to determ ne the
quality of this watershed. There was again a | ack of any

i ndication of major or mnor pollution sources in this

wat ershed. It was nmutually agreed that Sanpling Stations 13
and 14 be renoved fromthe list of weekly sanples and that

they be tested very infrequently.

8. Porcupine Holl ow. Porcupine Hollow lies in the extrene

sout hwest portion of the Dents Run Watershed and contains
approximtely 1,668 acres. The flowinto Dents Run is in a

nort heasterly direction and Porcupi ne Hol |l ow di scharges into
Dents Run about m dway between Dark Holl ow and Cole Draft.

Por cupi ne Hol l ow contri butes approxi mately 24% of the average
daily flowin Dents Run but is responsible for 94% of the
pollution. The terrain varies fromgrassy neadows to heavily
wooded, steeply sided. slopes, ten abandoned deep m ne openi ngs
are present with six of them dischargi ng appreciably nmeasurabl e
flows of severe pollutants. In addition, extensive strip

m ni ng has been conducted in the area with a total of

approxi mately 425 acres having been strip mned and of this
total approximately 200 acres are actively strip m ned at
this time. Sone of the older strip mne areas have been exposed

to revegetation of varying degrees of success but the regrading



of some of the old strip mnes was done in such a  nanner
as to | eave hi gh banks, |ow banks and benches whi ch col |l ect
surface water which is ultimately di scharged as a polluting
agent. Sanpling Stations 21, 23, 24 and 25 were established in
Por cupi ne Hol l ow for the purpose of obtaining chem cal anal yses
and stream fl ow neasurements. Stations 23 and 25 were on
Porcupine Run, a small tributary to Porcupine Hollow Station 24
was on Porcupi ne Hol | ow upstream fromthe intersection of Porcupine
Run and Station 21 was on Porcupi ne Hol | ow downstream fromthe
i ntersection of Porcupine Run just prior to the confluence of

Por cupi ne Holl ow with Dents Run.

Cole Draft: Cole Draft flows in a northeasterly direction

di scharging into Dents Run upstreamfromBell Draft and drains
an area of approximtely 582 acres. Sanpling Station 28, at the
confluence of Cole Draft with Dents Run, was established for
chem cal analysis and fl ow nmeasurenents. The terrain is generally
heavily wooded with steep side sl opes. Approximtely 90 acres
of the upper reaches are old strip mne areas where sone
attenpt has been nade at revegetati on but w thout appreciable
success. Chemical analysis at Station 28 reveals noderate to
heavy pollution of this streamw th flows varying fromless

t han 20, 000 gall ons per day to over 2 mllion gallons per day.
The apparent source of pollution is the strip mne workings. No

deep nmine evidence was found in this watershed.



10. Little Bear Run: Little Bear Run contains approxi nmately

337 acres of densely wooded, extrenely steeply graded wat ershed
di scharging into Dents Run downstreamfrom Bell Draft. Little
Bear Run flows al nost due south and there is no visible
evidence of mne activity, past or present, and the results
obt ai ned at Sanpling Point 3 which was established for this area
reveal ed water of acceptable quality and sanpling on a regul ar

basi s was di sconti nued.

G. METHODS OF STUDY

1. Collection of Sanple:

a. Sanples were collected weekly at all sources and weir
| ocations in plastic bottles provided by the testing
| aboratory. Weir |ocations and sanpling points are

shown on Plate 6 at begi nning of Appendi x D.

b. Al sanples were analyzed in the | aboratories of

Seewal d Laboratories of WIIliansport, Pennsylvania.

c. The field study was carried out by a two man team during

t he mont hs of March through Septenber, 1971

2. Engi neering |lnvestigation:

a. An on-site investigation was nmade by two principals of the
firmto determ ne the |ocation of pollution sources and
determi ne the condition of associated strip m ne,

deep m ne openi ng, subsidence.



b. Aerial photography was taken to determ ne vol unmes of mne
refuse pile and areas of strip mne activity and di srupted

dr ai nage patterns.

C Deep m ne maps and strip m ne maps were obtai ned where
possi bl e to pinpoint sources of pollution and to give
us the informati on needed to establish structure contours.
These structure contours are necessary to determ ne the

direction of sub-surface flow for the deep m nes.

d. Sanpling station and weirs were constructed in the
streans to measure high and | ow fl ows throughout the
sanpling period as well as a |laboratory analysis of the

sanpl es.

e. Agencies and individuals were contacted for any maps or

i nformati on on the abandoned deep m nes.

3. Laboratory Analysis:
a. pH - This was analyzed by the glass el ectrode nethod as

described in Standard Methods for the Exam nation of
Water and Waste Water (12th Edition).

b. Acidity - This test was performed in accordance with
ASTM St andards as nodi fied by FWPCA. A 50 ml sanple
is boiled for two mnutes. The sanple is titrated with a
0.2 (N50) normal sodi um hydroxi de solution using a
phenol thalien indicator to a pink color and end point of
pH, as neasured continuously by a tenperature conpensated
pH neter. The results are expressed as ng/l of cal cium

carbonate as acidity.
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c. Alkalinity - This test is determined in the | aboratory by
titrating a 50 m sanple with .02 normal sulfuric acid
down to an end point of pH 4.5. The results are expressed

as ng/l of calciumcarbonate as alkalinity.

d Sul fates - The barium sulfate turbidimetric nethod is used
to determ ne the concentration of sulfate ions in the acid
mne water. Bariumsulfate is precipitated under
controlled conditions which stabilize the suspension. The
suspension is placed in a light-cell and the results are

read as mlligramper liter of sulfate on a photoneter.

e. lron - The iron content is determ ned by the phenanroline
nmet hod. An orange col or develops in the presence of iron
The concentration of iron is neasured in mlligram per

liter.

H. SOURCES OF | NFORVATI ON

The information necessary go study the Dents Run Watershed was.

acquired from vari ous sources.

Information relative go climate conditions and precipitation
was acquired by field data and fromthe Departnment of Commerce, U

S. Weat her Bur eau.
Past studi es and recommendati ons were acquired fromthe U S,

Arny Corps of Engi neers.



Coal M ne Maps were acquired fromJohn Hess, P.E., Pennsylvania
Departnent of Forest and Waters, Pennsylvania Ganme Conmm ssion, U.

S. Bureau of M nes, P & N Coal Conpany.

Surveys were acquired fromfield data and aerial photography taken

by Conabl e, Sanpson, Van Kuren, Huffcut & Certis.

I nformati on was al so obtained from people who |live and work in

this area.

J. RESULTS OF STREAM FLOW ANALYSI S

Field data and | aboratory analysis yield the follow ng daily

maxi mum m ni mum and aver age val ues:

1. DENTS RUN: MAXI MUM M NI MUM AVERAGE
FI ow- Gal s/ Dday 17, 902. 0000 909, 000 4,382, 600
pH 3.8 2.9

Aci d Load-Lbs/ Day 9, 785 1, 230 3, 386

I ron- Lbs/ Day 343 7 101

Sul f at e- Lbs/ Day 31, 468 4,147 12,663
2. PORCUPI NE HOLLOW NAXI MUM M NI MUM AVERAGE
Fl ow- Gal s/ Day 2,090, 000 339, 000 849, 300
pH 3.0 2.5

Aci d Load=Lbs/ Day 10, 860 1,748 4,083
Iron-Lbs/ Day 1, 220 121 488

Sul f at e- Lbs/ Day 30, 503 1,418 12, 248



3. Porcupine Run: MAXIMUM
(Station 23)
Flow-Gals./Day 856,000
pH 3.7
Acid Load-Lbs/Day 1,130
Iron-Lbs/Day 113
Sulfates-Lbs/Day 4,523
4. Cole Draft: MAXIMUM
(Station 23) -
Flow-Gals/Day 2,181,000
pH 6.4
Acid Load-Lbs/Day 760
Iron-Lbs/Day 14
Sulfates-Lbs/Day 7,093

MINIMUM

42,000
2.9

3

.1

20

MINIMUM
14,000
3.8

17

.01

115

AVERAGE

220,500

186
11
904

AVERAGE

313,100

187
2.2
1,238

5. Dents Run upstream from confluence with Porcupine Hollow -

and Porcupine Run (Station 20).

Dents Run:

Flow-Gals/Day

pH

Alkalinity-Lbs/Day

Iron-Lbs/Day
Sulfates-Lbs/Day

MAXIMUM
9,591,000
6.6
797

23
4,799

MINIMUM
212,000
4.9
7(0)

1

88

AVERAGE

1,816,000
195

717

Individual readings from which the above was developed appear

on the Data Sheets in Appendix E.
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