I I WATERSHED | NVESTI GATI ON

METHOD OF | NVESTI GATI ON

The first phase in the investigation of the MII Creek Watershed was
to conduct a general reconnai ssance to establish the condition of each streamwi th respect
to acid mne drainage. Also included under the initial phase of investigation was
to locate all acid mne drai nage di scharges in the wat er shed.

Wth the aid of 7.5 mnute U S GS. topographi c maps, the watershed was di vi ded into
sub-wat ersheds to conduct the streamreconnai ssance. Water sanpl es were collected
during April 1975 a short distance upstreamfromthe nouth of each significant streamin the
wat ershed. A total of 53 streamsanpl es were collected during this prelimnary sanpling.
The sanpl es were anal yzed for pH, acidity, alkalinity, total iron, ferrous iron,
and sulfates, At the tine of each sanpling the fl ow of the streamwas deternined by
neasuring the cross section and obtaining velocities with the use of a Price-type flow neter
and a field pH reading was taken. The calculated flows were then used to determ ne
chemi cal | oadings in pounds per day. The formati on of stage-di scharge rel ationships

for each streamaided i n subsequent cal cul ati on of streamfl ows.

Atotal of 89 sanpling and fl ow neasurenent stations for acid mine drai nage di schar ges
wer e established. The nunber of actual discharges |ocated was slightly higher than that
figure but in several cases the flows of two or nore di scharges joined shortly after
| eaving the source area. In these cases one weir was placed at a point after the
confluence of the discharges. A total of seventy-five 7 inch 90 degree \Anotch weirs were
pl aced to neasure flows fromthe acid nmine drai nage di scharges. Several of the
di scharges were w de enough to nake weiring inpractical. In these cases flows were cal cul at ed
by neasuring the cross-sectional flow area and obtaining a velocity with a Price-type

fl owret er.

Sevent y-one streamnonitoring stations were established to indicate acid
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i nput areas. Flow at most of these stations was determ ned by neasuring

the cross-sectional area and using a velocity determned with a Price-type

fl owmmeter. Seven of the streans were small enough to allow placenment of a

90 degree V-notch weir for flow neasurenent. Forty-six of the streans were
eventual | y designated as pernmanent stations to be nonitored nonthly throughout
the remai nder of the study. Of these forty-six streans, ten were sel ected

as WAM S stati ons.

Regul ar nonthly sanples were coll ected begi nning May 6, 1915. The water
sanpl es col lected during April, My, and June 1975 were anal yzed by Buchart Horn
Laboratory. The sanples collected during July and August were analyzed by the
Pennsyl vani a Departnment of Water Quality Laboratory, and those during the
remai nder of the study by Green International. The sanples were anal yzed for
pH, acidity, alkalinity, total iron, ferrous iron, and sulfates. During the
period of tinme that the Pennsyl vani a Departnent of Water Quality Laboratory

anal yzed the sanples, they were not tested for ferrous iron.

The field investigation consisted of a thorough exam nation of all mned
areas, both strip and deep nines, to locate all acid discharges. The |ocations
of all known gas wells were checked in the field to determ ne whether acid
di scharges were evident. Location and verification of strip m ned areas and
| arger deep mines were sinplified by the utilization of aerial photographs obtai ned
fromthe Soil Stabilization and Conservation Service, United States Departnent of

Agricul ture.

The in-depth investigation included:

1. An extensive field investigation was conducted at each discharge
location to determine the origin, condition, and possible abatenent nethod
for each.

2. Atotal of 75 weirs and 14 gauging stations were installed to

measure flows at known acid m ne drai nage di scharges.

3. Water sanples were collected and flows calculated for a 12 nonth
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period at discharge |ocations and stream stations.

4. An intensive geol ogi c study was conducted to correlate the
stratigraphi c secti on and acconpanyi ng coal seans. This phase included a
search of available literature and the related field investigation and correl ati on.

5. Afield investigation was conducted to locate all deep mne refuse piles.

6. Meetings were held with the State M ne Inspectors relative to
establ i shing an accurate record of past mning activity in the area.

7. Meetings were held with the personnel at the US GSfield officein darion
pursuant to obtaining |ocations of discharging gas wells. Gas wells not
previously | ocated were checked in the field.

8. Al persons who mght have nmine nmaps or know edge of m ni ng
activities were contact ed.

There were no nmajor deep mne conplexes |located in the watershed. Only sketchy
informati on was obtained for the small drifts which were located. A map was | ocated for
asmall drift located adjacent to Area XX 11, the Mays
M ne. Mst of the workings of this mne have been stripped out. In researching the
deep mnes of the watershed, representatives of several coal nining conpanies, nine
i nspectors, and nunerous | ocal residents were questioned.

Followi ng the data collection and field investigation phases, we interpreted the
findings with respect to individual mning areas. Evaluation of each area on an
i ndi vidual basis led to conclusions and recomendati ons specific to the reclamation of
that particul ar area. Abatenent neasures were then formul ated for each area and
presented on a project nap.
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Upon estimating the cost of inplenmenting the proposed abat enent neasures, each
area was evaluated relative to the approximate reclamati on cost per pound of acid per day
abat ed of the total produced by the area. Using this figure as a judgerental
criteria, priorities were established for enactnent of the vari ous abatenment neasures.
The cost per pound of acid abated was not the only criteria considered in
establishing priorities for reclanmation. Al so considered in determining priorities were
relative benefit to the receiving stream length of streamreturned to a habitat suitable for
aquatic life, overall reclamation cost, relative ease of reclamation, probability of conplete
abaterrent, and potential future devel opment of remaining coal or clay reserves in the
i mredi ate area.
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ACI D M NE DRAI NAGE SOURCES

Acid mine drai nage di scharges were discovered froma variety of sources including strip
m nes, deep mines, and gas wells. In addition, "natural acidity" was present in the
di scharges of nunerous springs throughout the wat ershed. A list of the acid mne

drai nage di scharges and their sources appears on pages 24 through 32. Mne

Drai nage Permit indicates potential industry interest in the abandoned ni nes and

shoul d be checked prior to initiating a project.

Aver age Aver age
Acidity Total Fe
Area Di scharge Nos. M ne Drai nage Perm t Sour ce (I bs/ day) (I bs/day)
103, 104, 105, 3676SM39 Aci d m ne drai nage 200 2.8
106 G acial Mnerals, Inc. flows fromthree gravity

drai ns cut through the
spoils of this strip
m ned area, and in one.
pl ace seeps out at the
out si de toe of spoil

Il 107, 108 None A streamflows into 13 2.3
this strip mned area
form ng a series of ponds
fromwhich acid nine
dr ai nage di scharges by
overfl ow and seepage
t hrough the adjacent spoil.

1. 109, 110 None Aci d m ne drainage 255 1.9
di scharges fromtwo cuts
through the spoil of this
strip mne.
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Area

Discharge Nos.

Mine Drainage Permit

v

VIiI

VIIT

IX

111

112, 178

113, 114

115

118, 47

119

None

2767BSM8
H & G Coal and
Clay Co.

2767BSM8
H & G Coal and
Clay Co.

2767BSMS8
H & G Coal and
Clay Co.

2768BSM11
H & G Coal and
Clay Co.

None

Average Average
Acidity Total Fe
Source (1bs/day) (lbs/day)
This spring discharges -18 3.4
a high iron flow.
Acid mine drainage 2.6 .66
seeps from two places
in this fairly recent
strip mine.
Acid water overflows -6.7 .12
from a strip mine
impoundment and
discharges from an
adjacent strip cut.
Acid mine drainage 17 49
discharges from an
abandoned strip mine
cut.,
Minor acid seepage -27 1.9
from a recent strip
mine is monitored at
the receiving stream.
Acid mine drainage 41 3.6

seeps from a low-
lying area of a

strip mine.
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Area Discharge Nos.

Mine Drainage Permit

Average
Acidity

Source (1bs/day)

X 120, 121
X1 122
XIT 123, 124
XIIT 125
XIV 126

36758M27
Mauersberg Coal Co.
36768M21

W. P. Stahlman
Coal Co.

36758M27
Mauersberg Coal Co.
36768M21

W. P. Stahlman
Coal Co.

3676SM21
W. P. Stahlman
Coal Co.

3676SM21
W. P. Stahlman
Coal Co.

3674SM14
Zacherl Coal Co.

Average
Total Fe
(1bs/day)

{

Acid water drains 9.5
into .a roadside ditch

from an old strip

mine and joins surface
runoff from an adjacent

area of exposed

carbonaceous shale.

Acid drainage 106
originates from a

major point source

in-a barren strip

mine.

Acid mine drainage- 28
consists of a small

amount of seepage

from the outer toe of

a large strip mine and
surface runoff from the

area.

Acid water originates 17
as surface runoff
from an old strip

mine area.

Tributary to Jones
Run has been stripped
out. No point sources

were located.

26

.21

11

.21

.40

Too Dissipated s




Average Average
Acidity Total Fe

' Area Discharge Nos. Mine Drainage Permit Source (1bs/day) (lbs/day)
XV 127, 128, 129, 3676SM21 Unnamed. tributary 236 10
131 W. P. Stahlman flows through a strip
Coal Co. mine area receiving

acid mine drainage from

four discharges.

XVI 130 None Acid discharge from 147 1.8
the side of a "
moderately reforested

strip mine.

XVII 132, 133 None" Two spring-like 711 11
discharges break out
of spoil banks in a

strip mine.

XVIII 134 None Acid mine drainage 5.4 .09
seeps from the end of
an elongate hillside

strip cut.

XIX 135, 136 None Acid water originates 33 .63
primarily as surface:
runoff from an

abandoned strip mine.

XX 137, 180, 40 2765BSM35 Acid mine drainage 266 18
James Kerle Coal Co. flows from an '
3767BSM12 abandoned drift which
W. P. Stahlman apparently serves to
Coal Co. drain an upslope strip
mine.
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Area Discharge Nos.

Mine Drainage Permit

Average -
Acidity
(1bs/day)

Average
Total Fe

Source (1bs/day)

XXI 138
XXII 139, 140
XXIIT 141
XXIV 142, 143
XXV 144
XXVI 145, 146, 147,
148, 149, 150,
151, 152, 153
XXVII 154, 155,
156, 157

None

None

Refuse Area Permit
500086

W. P. Stahlman
Coal Co.

None

None

None

19105
W. Paul Glenn

Acid discharge flows 12 .06

from an apparent drift.

Two small discharges 7 .05
emanate from the outer
slopes of a large barren

strip mine.

A large pond fed 4 .58
by strip mine and
deep mine subsur-
face flows as well
as surface runoff

discharges acid water.

Springs located 1 .16
downslope of strip

mine.

Acid water discharges 110 2.2
from the side of spoil

of this strip mine.

A series of dis- 90 1.1
charges located around
the periphery of a

hillside strip mine.

A series of discharges 14 .36
apparently related to
water impounded in the

deep; narrow strip cuts.
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Area Discharge Nos.

Mine Drainage Permit

XXVIII 158

XXIX

159, 160

161

XXXI 162

XXXIT 163, 165

3067BSM10

James Kerle Coal Co.

19105

W. Paul Glenn
3874SM2

R.E.M. Coal Co., Inc.

3776SM6
W. P. Stahlman
Coal Co.

3066BSM26

H&G Coal & Clay Co.
38748M44

R.E.M. Coal Co., Inc.

38A76SM26
C & K Coal Co.

Average Average
Acidity Total Fe
Source (lbs/day) (lbs/day)
Acid water period- 0 0
ically discharges from
a. strip mine impoundment.
Acid mine drainage 123 1.9
discharges from a
partially reclaimed
strip mine. -
Mine drainage dis- 1 .02
charges along the road
adjacent to a heavily
forested strip mine.
Single discharge of 13 .17
mine drainage originates
in highwall impoundment
in this unreclaimed strip
mine.
A small flow of acid 146 4.5

mine drainage seeps

from the eastern end

of a large strip mine
and from a widespread
marshy area draining the
alledged site of an old

deep mine.



Area Discharge Nos.

Mine Drainage Permit

XXXII1 164

XXXIV 166, 168, 170
171, 172

XXXV 167

XXXVI 169

XXXVIT 173

None

3067BSM35
38A765M14

W. P. Stahlman
Coal Co.

3067BSM34

W. P. Stahlman

Coal Co.

38748M19

Bracken Construction

Co.

3067BSM35
W. P. Stahlman
Coal Co.

3067BSM26
H&G Coal & Clay Co.

Average Average
Acidity Total Fe
Source (1bs/day) (1bs/day)
Drainage from a 36 .17
unreclaimed strip
mine breaks out in
a roadside ditch.
Hilltop strip mine 28 .07

and old deep mine are:
responsible for
several small dis-

charges of acid water.

A single discharge 4
originates in this

old strip mine which

is now the site of an

active operation.

Springlike discharge 17
of acid water is
apparently related to

this old strip mine.

One small discharge 0
flows from this recent

strip mine.

.10
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AAAAA

Area Discharge Nos.

Mine Drainage Permit

Average
Acidity

Source

XXXVIII 174, 175

XXXIX 176, 177, 181

XL 179
XLT 182, 187

19105

W. Paul Glenn
3067BSM10

James F. Kerle
38748M2

R.E.M. Coal Co., Inc.

3067BSM26

H & G Coal & Clay Co.
3067BSM34

W. P. Stahlman

Coal Co.

2765BSM35
James Kerle Coal Co.

2767BSM12

W.P. Stahlman Coal Co.

36755M66

Midway Resources, Inc.

3067BSM26
H & G Coal & Clay Co.
3067BSM34

W.P. Stahlman Coal Co.

38748M19

Bracken Const. Co.
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(1bs/day)

Average
Total Fe
(1bs/day)

A stream flows
through this strip
mine, becomes acidic,
and is joined by
another adjacent

acid discharge.

Three large dis-
charges of acid
water break out

from the toe of
spoil of this recent

strip mine.

A small discharge
of acid mine drainage
breaks out of the
lower slopes of a

strip mine.

Widespread seepage
of acid water seeps
from the edge of this

recent strip mine.

65

1125

24

15

11.9

897

3.5

4.9



Area Discharge Nos.

Mine Drainage Permit

XLIT

XLIIT

XLIV

XLV

183

186

101,

201,
207,
210,
213,
216

185, 203

188

202, 204,
208, 209
211, 212
214, 215

38748M44
R.E.M. Coal Co.

None

None

None

Average Average
Acidity Total Fe
Source (1bs/day) (1lbs/day)

Discharge from a 0 .10

small drift

Gas Well est. 246 est., 72
Gas Well 0 .11
Gas Wells est. 58 est. 26

These discharges originate in abandoned gas wells

but were not included as potential reclamation

projects due to their water quality and flow

characteristics. Only discharge 214 exhibited

a net acidity of any magnitude and this discharge

had only small and intermittent flows. Most of

the discharges were alkaline,

32




CONCLUSI ONS ABOJT A D M NE DRAINAGE I N THE M LL CREEK WATERSHED

The area north of MII. Oeek has, for the nost part, been | eft unscathed by mning
activity wth only a fewsnall strip mines in evidence. Fieldinvestigation have reveal ed | ess
than 100 acres of strip mined land in the watershed north of MIl Geek. In sharp contrast,
the area south of MIl Qeek has had a significant anount of mining activity wth over 2000
acres being mned. Mning activity on the watershed has been limted to coal with
no evidence of the nmining of underclays or flint clay for refractories as
is common farther east. The coal seans mned include the Mercer, Brookville,
Lower AQarion, Wper Aarion, Lower Kittanning and Mddle Kittanning. Nearly all coal
m ned on the watershed was renmoved by strip mning. Only about half a dozen snal |
drifts were located with no evidence of significant underground worki ngs. Anot her
source of acid mne drainage is abandoned gas wells. Several discharging wells
were | ocated on the watershed. D scharges #185 and #186 were gas wel | s whi ch had been
seal ed several years ago under a Departnent of Environnental Resources Project SL
133-1. They are, at this time, discharging again. In all, acid production from deep
mnes and gas vells is small, representing only about 10%of the total recorded | oad from
m ni ng sources.

To gain sone insight into the concentration of acid mne drainage, in certain portions of
the wat ershed one need only | ook at the mine drai nage | oadi ngs by subwat er shed.

Wi tes Run
Area Di schar ges Acidity Total Fe
(1 bs/ day) (1 bs/ day)
I 103, 104, 105, 106 200 2.8
Il 107, 108 13 2.3
[ 109, 110 255 1.9
I X 119 41 3.6
Total s 509 10.6
% of Tot al 10. 4% 0.9%
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Jones Run

Area

Xl
Xl
X1
XV

XV

XVI |
X X

Dougl ass Run

Area

XV

XX
XXI
XXI |
XL

Total s
of Tot al

Di schar ges
(I bs/ day)

122
123,
125
12E,
127,
130

132,
135,

124

12F
128, 129,

133
136

Total s
% of Tot al

Di schar ges
(I bs/ day)

134

137,

138
139,
179

180, 40

140

34

131, 30

Acidity Total Fe
(I bs/ day) (I bs/ day)
106 11

28 .21

17 .40

758 100

236 10

147 1.8

711 11

33 .63

2036 135

41. 6% 11. 3%
Acidity Total Fe
(I bs/ day) (I bs/ day)
5.4 . 09

266 18

12 . 06

7 . 05

24 3.5

281 20

5.7% 1. 7%
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Little MII
Area

XX
XXV
XXV
XXVI

XXV |
XXVI
XXI X
XXX
XXXI'
XXXV
XXXV
XXVI
XXXV |
XXM
XXXI' X
XLI
XLI |
XLl
XLV

Total s
% of Tot al

Cr eek

168, 170, 171, 172

Di schar ges
141

142, 143

144

145, 146- 147,
150, 151, 152,
154, 155, 156,
158

159, 160

161

163, 165

166,

167

169

173

174, 175

176, 177, 181
182, 187

183

184, 185, 203
186

148- 149
153
157

35

Acidity Total Fe
(1 bs/ day) (1 bs/ day)
4 58

1 .16

110 2.2

90 1.1

14 . 36

0 0

123 1.9

1 .02
146 4.5

28 .07
3.6 0

17 .10

0 .01

65 11.9
1125 897

15 4.9

0 10
est. 246 est. 72
0 .11
1989 993

40. 6% 83. 3%
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M1l Oeek (direct or through tributaries other than those already |isted)

Area Di schar ges Aci di ty (I bs/ day) Total Fe(l bs/ day)
IV 111 -18 3.4
\% 112,178 2.6 . 66
\Y 113, 114 -6.7 .12
VI 115 17 .49
VI 47 (118) -27 1.9
X 120, 121 9.5 .21
XXXI 162 13 .17
XXX 1] 164 36 .17
XLV 101, 188 est. 58 est. 26
TOTAL 84 33
% OF TOTAL 1.7% 2.8%

As indicated, the sub watersheds of Jones Run and Little MII Qeek are the principal
probl emareas contributing 82%of the total acid |load entering MII Qeek from nining
sources. Several major source areas |located on either Jones Run or Little MII Qeek
constitute a najor portion of the total acid input into MIl Qeek. Acea XXXIX on Little MII
Qeek and Areas X'V, XV, and XM | on Jones Run contribute a conbi ned acid | oad of 2830
| bs/day or 58%of the total input. Abatenent of acid at these | ocations would constitute a
significant step toward the ultimate reclanation of MII O eek.

Area XXXI X is a part of the Inmedi ate Action Programoutlined later in the report
al though the condition of this area will require the use of unorthodox recl amati on neasures
as there are no obvi ous conventional mnethods avail able. Mich of Area XIV is covered by an
active mne drainage permt 3674SMl4 issued to the Zacherl Coal Conpany and efforts shoul d
be made to incorporate recl amation of this area with the Zacherl m ning and
reclamation plan. Area XVis not a high priority project due to a price tag i n excess of
$200, 000 an proj ect ed abat enent cost of over $1700 per |b. of acid abated. Area XVI|
i s included under the Imrediate Action Program
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In contrast to these sub-watersheds Whites Run has only four source areas -
located. The two najor Areas | and Il contribute nearly 500 | bs. of acid daily to Wiites
Run. Reclamation of these two areas would be quite reasonable with estimated
costs of $97,300 and $27,900 respectively. Abatenent of the acid mne drai nage from
these two areas woul d have a significant inpact on the water quality of Wiites Run, hence
these projects were assigned high priorities.

It should be noted that the sumof acid |l oads fromthe observed aci d mne drai nage
di scharges does not equal the recorded acid | oads at the nouths of the various tributaries..
There are several probabl e expl anations for this.---ne possible introduction of error, which
is procedural, is the fact that due to the length of sanpling period, generally one to. two
weeks, there is quite often a considerable time difference between the streamsanpling and the
sanpling of its discharges. This neans that the sanples are frequently taken under varying
flow conditions. OF nmuch greater significance is the production and input of "natural
acidity" into the streamof the watershed. Natural acidity is derived fromtwo sources.
First, decaying organic matter produces acid which has affected these streans.
This type of acid is comonly prevalent in the headwaters of a streamwhere |arge narshy
areas exist. In addition to these organic acids the streans are polluted to a far
greater degree by "natural acidity" inherent to the rocks conprising the geol ogi ¢ col um of
the area. The sandstones and shal es contain aci d-producing pyritic naterials much the
sane as the coals and underclays . Acid drainage is introduced both as surface flow from
i nnuner abl e sandstone springs in the watershed and fromgroundwater input to the streans,

The sedinents involved in the lithification of these rocks were deposited i n either
aerobi c or anaerobic environments. Under aerobic conditions, that is, in well
oxygenat ed water, accumul ati ng vegetabl e matter was oxidized and ulti mately converted to
wat er and carbon dioxide. The iron present, if any, reached the ferric state. Rocks
formed with the ferric iron present nmintained a reddish color. Anaerobic bacteria
functioned in poorly oxygenated environnents. Vegetable matter deposited in this

st agnant wat er decayed
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after quickly depleting dissolved oxygen, by a slow process of anaerobic
distillation. Oxygen-bearing materials, such as sulfates, provided the needed.
oxygen produci ng hydrogen-sul fide as the end product. This hydrogen sulfide reacts
with the soluble iron compounds to forma disulfide which precipitates as pyrite. Coal
was generally formed in association with the pyrite as the organic matter present
decayed. In sonme areas, however, there was not sufficient vegetable natter present to
formcoal, and the pyrite was deposited in the sedi ments producing a source for future
"natural acidity." This pyrite, when oxidized, forns sulfuric acid which results in the

pol lution of both ground and surface waters.
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