11 RECOMVENDATI ONS



ACl D M NE DRAI NAGE ABATEMENT MEASURES

The followi ng are possible nmethods of treating or abating acid nine
drai nage considered for inplenmentation on the Anderson Creek \Watershed
These were considered singularly and in conbination with other nmethods to
prevent or abate acid m ne drainage pollution in the study area. The
principle in abating acid mne drainage is primarily two-fold: first, the
prevention of further oxidation of pyritic materials by elimnating oxygen
contact; and second, the prevention of surface or ground water fromcomng in
contact with acidic materials which carry acid to streanms, wells, or
springs. The concept behind this two-fold approach to abatenment of acid
m ne drainage is incorporated in nost of the follow ng recomended

abat ement procedures.

1. Restore strip mne areas.
The purpose here is to induce runoff of surface water rather
than i nmpoundnment. This is acconplished by backfilling strip
mne areas to the desired grade thus elimnating cuts and
surface depressions which serve to inpound water and direct

the water by percolation through the acid formng materi al

2. Move refuse material to strip mne areas.
By burying refuse pile materials in old strip mnes surface water
cannot cone into contact with the acid formng materials thus
el i m nating the production of acid mne drai nage. The refuse can
al so be a source of backfilling material for areas which do not

have sufficient material to properly backfill
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3. Construct surface water diversion ditches.
The purpose of a diversion ditch is to convey surface water around
strip mned area avoi ding contact with acid producing materials.
This is a very desirabl e abatenment measure whether used al one or

to complinment restoration by backfilling.

4. Install slope drain flunes with diversion ditches.
Fl umes constructed to carry surface water from diversion
ditches across spoil or backfilled area prevent the contact of
surface water with acidic materials. This nmeasure also reduces

the quantity of water percolating down through the acid

produci ng material s.

5. Chemical neutralization of strip areas.

Neutralization is acconplished by treating i npounded water with
a lime slurry and spreading |ine over spoil areas.

This method may prove beneficial for large strip areas but the
cost may be out of proportion if used in areas where much of

the acid potential has |eached out.

6. Pressure treat spoils by line slurry injection
A slurry conposed of 5 to 10% hydrated linme, 90 to 95% pul v eri zed
i mestone and water is injected into spoils at regularly
spaced intervals. This serves to fill voids and water

passageways
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reduci ng considerably the amobunt of percol ation and seepage.
This procedure also serves to neutralize and coat the acid
producing materials inthe spoils.

Thi s nethod has been used successfully but the cost of such an

operation is often prohibitive.

I nundat e deep m ne wor ki ngs.

I nundati on of deep mne workings raises the ground water table
and prevents atnospheric oxygen fromcomng into contact with
acid producing material, thus inproving the quality of discharges
at higher elevations should they occur. The mine entries are
seal ed by curtain grouting, excavating and placing inperneable
material around the periphery of deep m ne workings, to the
extent necessary to inundate the worKkings.
This method is very effective when inactive workings are

conpl etely inundated. The application of this nethod islimted

in areas where overburden or surrounding material is highly fractured

or fissured.

Cl ose deep mine entries.

Pl aci ng i npervious seals at mne entries prevents di scharges from
the mne as well as incursions of surface water into t he workings

where it can pick up acid. This method is limted by other openings

into the workings, either man-made or natural

In Exhibit No. 10 a typical deep m ne seal is shown.
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9. Construct barriers in deep m nes.

Barriers serve to inundate portions of the deep m ne workings
prohi biting oxidation of acid form ng materials. These barriers
may al so be used to divert flow of water fromareas of the
wor ki ngs where acid is heavy to areas where the problemis |less
severe.

This procedure is generally not feasible because it often
requi res consi derabl e preparation to insure the safety of the

individuals installing the barriers.

10. Air seal deep m ne openings.
The intent of constructing air tight seals is to prevent
at mospheri c oxygen contact w th acid producing
materi al s.
This neasure has net with linmted success because of the
many ways air can reach the workings such as through fissures

inthe overburden, air holes, and breakthrough areas.

11. Elimnate deep m ne worKki ngs.
The purpose of this isto prevent infiltration by elimnating
wat er routes through deep mi ne workings. Deep m ne workings
can be elimnated by strip mning. This will require the use
of heavy equi pnent to excavate overburden or collapsing with
expl osi ves.
This procedure is quite costly and therefore not feasible

except inthe nbst severe cases.


default
42


12. Excavate and restore subsidence areas.
Surface water is often inpounded in subsidence areas and sub-
sequently channel ed into underground worki ngs where it becones
acid. These areas can be excavated and regraded to induce

runof f.

13. Cover refuse material.
Qccasional acid discharges fromrefuse piles can be prevented
by covering the material w th an inpermnmeabl e substance and
constructing a diversion ditch to carry surface water away
fromthe pile.
A factor to be considered is the possibility of spontaneous
conbustion, to which such a covered refuse pile is sonetines

suscepti bl e.

14. Reconstruct stream channel s:
In areas where a stream enters deep mne workings or a strip
m ned area the stream channel should be lined, repaired, or
rel ocated as necessary to prevent the water from flow ng through

acid producing materials.

15. Chemically neutralize acid mne drainage at on-streamfacilities.
This method calls for treatnment of the acid water before discharging

it into a stream Chemcal treatnent facilities nmay be of severa

types.
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One of the problens involved with this type of operation is
the continuing cost of operation and mai ntenance. Al so, chem cal
treatnment usually results inthe precipitation of solids which

present a problem of di sposal

16. Deep well injection.
Significant amounts of acid m ne drainage may be injected into deep
seated disposal wells which penetrate the strata sufficiently deep

to prevent the acid water fromentering the aquifers of the area

17. Controll ed discharge.
In places where acid water is discharging into a relatively
unpol luted stream the anount of discharge nmay be regulated to
allow only that anpbunt of acid water to enter the streamas the
stream can accept w thout substantially lowering its pH
Qoviously, this procedure would be useless in areas producing

constant, |arge anmounts of acid m ne drai nage.

18. Spraying of acid mne drai nage over a |l arge area of ground.
Thi s procedure uses the natural process of absorption, evaporation

and transpiration to harm essly di spose of acid water
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PROPOSED ACI D M NE DRAI NAGE ABATEMENT MEASURES

Each Project Area was evaluated inlight of its own distinguishing
characteristics and the nost appropriate nethods of abatenment were sel ected
for use. A description of each area and the reconmmended nethods for

abat enent foll ows.
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AREA |

This area north of Anderson Creek just west of Curwensville has
been the site of deep m ning, probably for the Mercer clay. The worKkings
are quite old with six openings present, two of which are distinguishable.
Attenpts to locate information concerning this operation proved unsuccessfu
and it is therefore assuned that all of the entries lead to one m ne
conpl ex.

Acid mne drainage is being discharged fromone of the deep m ne
entries. Although the water quality is quite poor the flowis so small
that the problemis not serious. The average flow fromthis opening is 2
g.p. m producing an acid | oad of 3 pounds per day.

To abate the acid mne drainage fromthis deep mne and to insure
agai nst possible break, outs all six entries should be sealed. Sealing
the entries could be done nost economically by installing a clay barrier
approximately fifteen feet high and ten feet thick along the base of the
hill into which the drifts enter. This barrier should be placed just
i nside the openings and excavated a few feet into the floor of the drift.
VWere the availability of material permts, the drift area should be
backfilled over the barrier to serve as additional reinforcement. The
smal | discharge and the attitude of the drifts with respect to the
general dip of the strata in the area indicate that the clay was n ned
to the dip. The resulting hydraulic head woul d be insignificant allow ng
the clay barrier to contain the little water which is escapi ng. See

Project Map No. 1 on page 120.
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Esti mat ed Cost :

800 L.F. of clay barrier (approxi mate 15

$800/ 100 ft.

Backfill 1 acre @ $300/ acre

Proj ected cost

per

Tot al

I b. of acid/day

x 10') @

$6, 400
300
$6, 700

$2, 230
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AREA 1|1

This area is the site of the Wy M ne, a deep m ne once operated
by t he Harbi son Wal ker Refractories Conpany inthe Mercer clay seam
The mine is essentially two main headings, to the rise, with nore
ext ensi ve workings inonly two places.

Acid mne drainage flows fromthe entry of the m ne workings. The

average flow of acid water is 30 g.p.m or about 5 pounds of acid per day.

Al though the flowfrom the mne is not particularly great the
ultimate hydraulic head could reach 150 feet. A mne seal at the entry of
the m ne al one woul d not be adequate due to the magnitude of the
hydraul i ¢ head; therefore, two seals should be used. The second sea
shoul d be placed approximately 1700 feet fromthe entry. The seal should
be placed fromthe surface "by drilling. After this seal is in place a
concrete block and clay seal may be safely installed a short distance
i nside the m ne opening. Two seals at the | ocations specified would, in
fact, reduce the hydraulic head on each seal to 75 feet. Sealing of the
mne will result in the inundation of the m ne workings, thus covering
the acid producing materials. It should be noted, however, that failure
of the upper seal would place the entire hydraulic head on the entry sea
greatly increasing the possibility of a break out. See Project Map No. 1

on page 120.
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Esti mat ed Costs:

1 Deep M ne Seal @ $25,000 ea. $25, 000

1 Deep M ne Seal @ $50,000 ea. 50, 000
Tot al $75, 000

Projected cost per |Ib. of acid/day $15, 000
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AREA 111

No mning activities ere apparent inthis area. The discharge
sampled is e spring originating inthe Homewood Sandstone. The spring
was sanpled for e period of four nonths to investigate the relative
acid contribution frome non-m ning source

During the period nonitored, this spring had en average fl ow of

204 g.p.m end contributed 13 pounds of acid daily.

Al'though there is no apparent solution for the abatenment of acid frome
source of this type it serves to substantiate the exi stence of "natural
acidity" which can greatly effect the quality of ground water. No
recl amati on nmeasures were proposed for this Area. This area contai ned

sanpling point No. 102. See Project Map 2, page 121.
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AREA |V

Mning activities inthis area consisted of both strip and deep
mnes inthe Mercer clay seam Only one deep mi ne opening is apparent
and danger of breakouts along the strip cut exists if the deep mne
opening is sealed since stripping has occurred very close to the deep
m ne wor ki ngs.

At present acid water is flowing fromthe deep mne entry at an
average rate of 47 g.p.m, constituting an average acid output of 32
I bs./day. Acid water is also flowing fromthe strip cut in two pl aces
with a conbi ned average flow of about 3 g.p.m contributing 2 pounds
of acid per day.

The deep mine entry should be seal ed, using a concrete bl ock and
clay seal to fill the opening with water and thus prevent or limt

oxi dation and subsequent acid production

A clay barrier approximately 25 feet high and 20 feet thick at
its base should be constructed along the highwall at |ocations contiguous
to the deep m ne workings to prevent breakouts after the deep m ne has

been seal ed

The entire area should then be backfilled and conpacted, as high
up the highwall as the availability of material will permt, to provide
adequat e drai nage and to reinforce the clay barrier. Slopes should then
be planted with suitable grasses to control erosion. A diversion ditch
shoul d be constructed along the top of the highwall to divert surface
drai nage away fromthe backfilled material. See Project Map No. 2 on

page 121.
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Esti mat ed Costs:

1 concrete block deep mine seal (including excavation) $12,500

600 feet clay barrier @$1200/100 feet 7,200

Backfilling and planting 4.2 acres @$1000/acre 4, 200
Tot al $23, 900

Proj ected cost per |b. of acid/ day $ 700
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AREA V
This area has apparently been deep mined for the Mercer clay inthe

past but has since been stripped. There is no evidence of deep m ne
wor ki ngs. Stripping operations have resulted in several cuts and

depr essi ons.
Acid water flows fromone of the cuts. The flowis not Iarge,

averaging 5 g.p.m and producing 5 | bs. of acid/day.

Thi s area shoul d be backfilled to provide positive drainage for
surface water and limt percolation through the spoils.

A diversion ditch should be constructed to carry surface water
around the affected area.

Finally, the backfilled area should be planted with grasses to

control erosion. See Project Map No. 2 on page 121.

Esti mat ed costs:
Backfill and pl ant $3, 000

Projected cost per |b. of acid/day $ 600
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AREA VI

This area has been strip mined for coal and has been partially
restored. A thick growmh of evergreens covers much of the spoil area.
Water is enmerging fromthe spoil at one major location and surface runoff
fromthe stripped area collects ina swanpy area that fornms the headwaters
of a small tributary to Anderson Creek.

The average flow of the total acid discharge at this location is

14 g.pom with a daily acid load of 20 pounds.

The Clearfield Oay Products Conpany of Cearfield, Pennsylvania
is planning to strip mine clay at this location. No reclamation plan
is being presented for this area since the reclamation of the anticipated
clay mning operation will undoubtedly abate the acid m ne drainage
probl em associ ated with the abandoned coal operation. See Project Map No.

4 page 123.
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AREA M |

This area has experienced limted strip mning and includes a snall
drift mine not nore than 40 feet |Iong. An adjacent spring has formed a
pond in a depression at the entry to the deep mine.

Acid water is presently flowing froma long narrow strip cut along
the old highwall. The average flowis 19 g.p.m yielding approximtely 3

| bs. aci d/ day.

The area should be backfilled to provide positive drainage for

surface water.
Sl opes and graded area should be planted with grasses to prevent

er osi on.

A channel should be provided for the spring to divert the

water away fromrestored area. See Project Map No. 3 on page 122.

Estimat ed Cost:
Backfill and pl ant $1, 800

Projected cost per |b. of acid/day $ 600
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AREA M 1|

This area is a small deep m ne which has apparently been inactive
for some time. Only one entry is apparent and the size of the refuse
pil e suggests that the mne was not very extensive. The workings were
apparently inthe Mercer clay.

Acid water is discharging fromthe mne opening at the rate of

15 g.p.m contributing 11 Ibs. of acid daily.

The deep mine entry should be seal ed by excavati ng behind the
subsi dence area and placing a concrete block and clay seal. The sea
wi Il cause flooding of the workings thus elimnating oxidation of pyrite

and subsequent acid production. See Project Map No. 5 on page 124.

Esti mat ed Costs:
Deep M ne Seal $10, 000

Proj ected cost per pound of acid/day $ 910
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AREA | X

These two snall deep mines were operated privately from 1940 to 1946.

According to the land owner and forner operator they are about 150 feet and

500 feet long. The entries are located about 30 feet apart but the two

drifts are not connect ed.

At present acid drainage is conming fromone entry. The average fl ow

is about 10 g.p.m which constitutes 5 | bs. acid/day.

Concrete block and clay deep mne seals should be installed in the

two drifts to prevent the discharge of acid water. These seals should

be placed by excavation at a point above the |ast subsidence area. See

Project Map No. 4 on page 123.

Esti mat ed Cost :

2 concrete block and cl ay deep nmine seals @ $7500 $15, 000

Projected cost per |b. of acid/day $ 3,000
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AREA X

This area has been strip mned for Upper Kittanning and Lower Freeport
coal as well as the underclay. Three strip cuts serve as gravity drains
for the area and di scharge acid water. The average flow of these
di scharges are 34 g.p.m, 6 g.p.m, and 14 g.p.m and account for a
conbi ned average acid output of 8 | bs/day.

Antici pated mning operations of Union day Conpany, presently active
at this location, should abate the acid mne drainage fromthis source. No
recl amati on measures were proposed for this Area. See Project Map No. 5 on

page 124.
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AREA Xl
This project is a strip mned area conpletely surrounding a hilltop

with a highwall ranging from25 feet high to 50 feet hi gh. Water collects
in the strip cut on the southeast side of the hill percolating through the
spoil material and out at the toe of the spoil bank

The average flow for this discharge is 12 g.p. m producing an acid

| oad of 130 Ibs. of acid per day.

A clay barrier should be constructed al ong the highwall on the
sout hern (downdi p) side of the hill to prevent the water from seeping
t hrough t he hi ghwal | .

The stripped area should then be backfilled as high up the highwall as
the availability of material will permt, to reinforce the clay barrier and
provi de positive drai nage.

A diversion ditch should be constructed along the top of the highwal
to prevent surface water fromeroding the restored area. A slope drain
flume will be needed to carry the water fromthe diversion ditch across the
spoil materi al

The sl opes should then be planted with grass to control erosion.

See Project Map No. 5 on page 124.
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Esti mat ed Costs:

Backfill and pl ant 12.5 acres @ $2000/ acre $25, 000
Clay Barrier 15 feet high, 10 feet wi de at base
1050 L. F. @ $800/ 100’ 8, 400
Sl ope Drain Flunme , section pipe
300 L.F. @$%$15.00/L.F. 4, 500
Tot al $37, 900
Projected cost per Ib. of acid/day $ 290
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AREA X |
This area has been strip mned and replanted with evergreens which

are, in places, 6 to 8 feet tall. Surface water collects in the trough
al ong the base of the highwall and filters down through the spoil seeping
out al ong the toe.

Acid water emerges fromthe spoil at two defined points with an
average di scharge of 14 g.p.m and 15 g.p.m The conbi ned average acid

output is 2 |Ib/day.

The stripped area should be backfilled, sloping away from hi ghwal |
to elimnate surface depressions and provide positive drai nage.

A diversion ditch constructed along the top of the highwall wll
divert surface water away fromthe backfilled area.

A suitable grass m xture should be planted to prevent erosion. See

Project Map No. 6 on page 125.

Appr oxi mat e Cost:
Backfill and Pl ant 7.8 Acres @$1500/ acre $11, 700

Projected cost per |Ib. of aci d/day $ 5,850
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AREA Xl 11

This tract was strip mned for coal. There is a 20 foot highwall
and the area has been partially backfilled and planted wi th evergreens.
At present the trees range to a height of 10 feet.

VWater collecting in the strip cut consists of both surface runoff and
seepage fromthe highwall. This water seeps through the spoil materi al
energi ng eventually at the toe of the spoil. Average flow for this

di scharge is 12 g.p.m, producing 1 Ib. of acid daily.

A clay barrier constructed along the highwall wll prevent seepage
of acid water. This barrier should be about 15 feet high and 10 feet
thick at its base.

The area shoul d be backfilled to provide positive drai nage for
surface water and to reinforce the clay barrier.

A diversion ditch should be constructed to divert_ surface drai nage
away from backfilled area.

The sl opes should be planted with a suitable grass m xture to control

erosion. See Project Map No. 6 on page 125.

Esti mat ed Costs:

Clay Barrier 650 L.F. @ $800/100 ft. $5, 200

Backfill and Plant 3 Acres @$1200/ acre 3, 600
Tot al $8, 800

Projected cost per Ib. of acid/day $8, 800
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AREA XI'V
This area has been strip mned for coal and partially backfilled,
and has a growth of small evergreens. Water collects in depressions
at the base of a rel atively | ow highwall and eventually travels
t hrough the spoil enmerging as acid water. The water collects in a pond

and is discharged.

Acid water is discharged fromthe pond at an average of 45 g.p. m

whi ch contributes 18 I bs/day of acid to Bilger Run

The entire area should be backfilled to provide positive drai nage
away fromthe highwall. The pond should be backfill ed

A diversion ditch should be constructed along the top of the highwal
to carry surface drai nage away fromspoil materi al

Sl opes should be planted with a suitable grass mxture to prevent

erosion. See Project Map No. 6 on page 125

Esti nat ed Cost:
Backfill & Pl ant 10. 8 acres @ $1000/ acre $10, 800

Proj ected cost per |Ib. of acid/day $ 600
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AREA XV

This area was deep mined for coal. There are two openi ngs present.
The area surroundi ng one openi ng has been slightly stripped.

Acid water is enmerging fromone opening. The average flowis 3
g.p-m and the acid | oad averages 1 | b. per day.

Deep mine seals of concrete block & clay should be installed in

each entry by excavation to prevent drainage fromthe mne. See Project

Map No. 6 on page 125.

Esti mat ed Costs:

Install 2 Deep M ne Seals @$8, 000 ea. $16, 000

Proj ected Cost per Ib. O acid/day $16, 000

65
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AREA XVI

This project is a large strip mned ar ea. Two or nore seans of coal
were apparently mned here, and were probably the Brookville and one or
nore of the Kittanning seams. It has been fairly well backfilled and
contains a sparse growh of snall evergreens.

Acid mne drainage flows fromthe spoil in numerous |locations with 4
maj or di scharges. The discharges represent a very significant flow of
acid water which eventually flows into Bilger Run. The average flow is

253 g.p.m and the average daily acid output is 904 |bs. of acid.

The strip area should be backfilled and graded to elimninate surface
depressi ons and wat er pockets thereby providing positive drai nage.

The stripped area should be pressure treated by punping line slurry
into spoil to fill voids and water passages as well as to neutralize and

coat acid producing material.

The entire affected area should be-planted with grasses. See Project

Map No. 6 on page 125.

Esti mat ed Costs:

Backfill, Grade and Plant 72 acres @ $1000/ acre $72, 000
Lime Slurry Injection 72 acres @ $4000/ acre 288, 000

Tot al $360, 000
Proj ected cost per |Ib. of acid/day $ 400
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AREA XV |
This area was extensively strip mined at two |evels. It is possible

that all three Kittanning coal seans as well as the Lower Freeport seam
were stripped here. The lower level contains several surface depressions
one of which is a perennial pond, and several drainage cuts. Highly
concentrated acid mine drainage flows fromone of the cuts. The upper
| evel of the operation has been partially backfilled but still has a few
m nor surface depressions as well as three major open strip cuts. Al though
the upper area appears dry it nmust surely contribute sone water which
eventual |y breaks out in the | ower section

The acid mine drainage flows fromthe cut at an average rate of 46

g.p.m This flow contributes 91 I bs. per day of acid.

In order to attenpt to elimnate this discharge at a reasonabl e
expenditure, restoration of only the | ower section should be considered.
This area shoul d be backfilled to elimnate surface depressions including
the existing pond and then planted with grass to retard erosion.

Curtain grouting should be used in the area surrounding the discharge
to elimnate what appears to be the only existing major subsurface water

rout e.
To prevent further discharges in the Iower area, the entire upper

section should be backfilled to elimninate surface depressions and
facilitate proper drainage. This area should al so be planted. See

Project Map No. 6 on page 125.
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Esti mat ed Costs:

Backfill and Plant (lower area) 4 acres @ $300/acre $ 1,200
Curtain grouting 200 ft. @$100/ft. 20, 000
$21, 200

Tot al

| f necessary:
Backfill and Plant (upper area) 76 acres @ $1800/acre $136, 800

Conbi ned Tot al $158, 000
Projected cost per |b. of acid/day
To Restore Lower Section $ 230

To Restore Upper & Lower Sections$ 1,470
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AREA XVI |

This isthe location of the Rankin Mne, a deep nmi ne once operated by
the North Anerican Refractories Conpany in the Mercer clay seam The mne
is a slope entering the ground at an elevation of 1750 feet and
descending to a lowof about 1669 feet. The m ne headi ng changed
directions at this point and the operation continued to the rise reaching
an el evation of about 1694 feet.

A pond and spring in the vicinity of the air shaft have both becone
acidic since the completion of operations here. 1In addition, acid
water is seeping fromthe back of a roadside drainage ditch bel ow the
punp house. Flows were neasured fromthis seepage and fromthe overfl ow
of the pond. These two sanpling points have average flows of 13 g.p. m
and 32 g.p.m respectively and contribute a total of 21 pounds of acid per

day.

To abate the acid mne drainage originating fromthis deep mne
conplex three mne seals should be installed fromthe surface. Two of
the seal s should be placed in the headings at the point where the m ning
begins to the rise. This should flood the upper reaches of the m ne
beyond that point. The third seal should be placed in the single entry
near the air shaft, flooding the entry and, in essence, isolating the
section where the present problemis probably originating. In both of
these instances the results would be flooding of portions of the mne
whi ch woul d elimnate or reduce atnospheric oxygen contact with pyritic
materials thus inproving water quality should breakouts occur into the
groundwat er system at hi gher el evations. See Project Map No. 7 on page

126.
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Esti nmated Cost:
Install 3 Deep Mne Seals @$20, 000 each $60, 000

Projected cost per I|b. of acid/day $ 2,860


default
72


AREA Xl X

This is the location of the Wdenmre M ne oper ated by Harbi son
Wal ker Refractories Conpany until about 1955. The area has been
extensively deep mned for the Mercer clay with one small strip m ned
area at one of the deep mine openings. A total of eight openings are

i ncluded in the deep m ne conpl ex.

Presently, acid mne drainage is flowwng fromtwo of the entries
and a small amount of acid water is seeping fromone of the others. Mst of
the m ne water discharged enters a snall unnaned tributary of Kratzer Run.
One entry has a high flow of acid water, discharging at the average rate of
1067 g.p.m The average conbined acid | oad of these discharges totals 1086
pounds of acid daily. This represents approximtely 14%of the total acid
contributed to Anderson Creek from m ning sources, and 48%of the tota

recorded acid entering Kratzer Run.

To abate the acid mne drainage at this |location mne seals should
be placed in all eight deep m ne entries. Data taken from m ne naps
i ndi cate a maxi mum hydraulic head of 30 feet. Concrete block and cl ay
seal s should be adequate. This sealing will result in at |east partia
fl ooding of the mne and elimnate the acid nm ne discharge. If the
wat er shoul d break out at any point above the workings the water quality
shoul d be such as not to present a pollution problem Since the terrain
rises over the workings, it is unlikely that any problemw th breakouts
wi Il occur, provided that seals are placed a sufficient distance inside

the entries. See Project Map No. 8 on page 127.
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Esti mat ed Costs:
8 concrete block deep nine seals @ $20,000 each $160, 000

Projected cost per |b. of acid/day $ 150
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AREA XX

This discharge is draining froma recently conpleted strip m ne
operation. The area was strip mned for coal by the Hepburnia Coal
Conpany. It appears that the area nmay have been stripped at an earlier
date al so and therefore responsibility is questionable.

The flow itself is of marginal quality flowing only during the
wetter months of the year. This discharge averages 4 g.p.m with a

corresponding acid load of less than 1 Ib. per day.

Due to the nature of the discharge and particularly its inconsistent
flow and lowacid load, the feasibility of initiating any abatenent
measures for this location is questionable. The area has been recently
backfilled and given tinme to stabilize, the problem may decrease in
intensity or perhaps be alleviated entirely. No reclamation neasures are

proposed for this area. See Project Map No. 9 on page 128.
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AREA XX

Acid mne drainage inthis area is derived from a very old strip
area which is quite heavily forested. Acid water is seeping from the
toe of the spoil in several places with an average flow of 23 g.p.m,

carrying 5 | bs. of acid per day. The pH ranges from4.6 to 5.7.

Since the quality of the water is not significantly acid and the
area is so wel| forested, there is no reasonable solution to the acid
di scharge at this location; it therefore, would be both practical and
wWise to leave this area in its present condition. No reclamation

nmeasures are proposed for this area. See Project Map No. 9 on page 128
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AREA XX |

This is a small old strip mned area with a good growth of |arge
trees. A pond on the top of the spoil collects surface water and all ows
it to percolate through the spoil. The water energes sone distance bel ow
the toe of the spoil.

Acid water seeps out of the ground about 60 feet below the toe of
the spoil as well as along an adjacent road cut. The fl ow averages 6

g.p-m with an acid | oad of 4 | bs/day.

The pond area should be backfilled and graded to permt drainage
of surface water off the spoil area rather than through it.
The restored area should then be replanted with grasses. See Project

Map No. 10 on page 129.

Esti mat ed Cost:
Backfill pond and pl ant $4, 000

Projected cost per |b. of acid/day $1, 000
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AREA XXI'I'1

This is the location of the Draucker #1 M ne once operated by North
American Refractories Conmpany. This area was originally deep m ned and
|ater stripped for the Mercer clay. The area of the single entry was
stripped out back to the main workings. The ground above the main work ings
i ndi cates severe subsi dence.

Acid water flows fromthe stripped out entry to the old drift at
an average rate of 140 g.p.m M ne drainage, possibly originating in
t he adjacent deep mine workings, also flows fromthe strip mne area.
The acid load of the water from this discharge averages 1650 | bs.
per day.

It nmust be noted that the workings of the Draucker #1 M ne were
intercepted in three places by the workings of the Harbi son Wl ker
Refractori es Conpany, Pearce Mne. Wthin these conbi ned workings there
is alocal structural high resulting in acid water flowing in both
directions, hence, fromboth entries. Any workable reclamation plan for
the Draucker #1 Mne nust, then, be conplemented by reclanmation of the
Pearce M ne (Area XXV) as well.

The entry to the Draucker #1 workings should be sealed with a concrete
bl ock and clay deep mine seal to flood the workings.

A clay barrier approximately 25 feet high and 20 feet thick at its
base shoul d be constructed al ong the highwall in the area adjacent to
the deep m ne workings to seal possible seepage of acid water

The strip mned area should then be backfilled to the top of the

hi ghwal | to insure proper drainage and reinforce the clay barrier
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A diversion ditch should be constructed along the top of the highwall
to prevent surface water fromflow ng over the restored area.
The backfilled area should be planted with a suitable grass m xture

to prevent erosion.

Due to extensive strip mning adjacent to the deep m ne worKkings
and severe subsidence above much of the drift area it is unlikely that
the water will be contained within the workings, but the water quality
shoul d be greatly inproved if outbreaks occur at higher elevations. The
maxi mum hydraul i c head placed on the seal at either the Draucker #1 or
Pearce entry would be approximately 20 feet. See Project Map No. 15
on page 134.

Esti mat ed Costs:
Clay Barrier 825 feet @$1200/100 feet $ 9,900 Backfill and

Pl ant 10.6 acres @ $2000/ acre 21, 200
1 Deep M ne Seal (concrete block and cl ay) 12, 000

TOTAL $43, 100
Proj ected cost per |Ib. of acid/day $ 30
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AREA XXV

This isthe location of a slope mne, the Draucker #2 M ne, once
operated by North American Refractories Conpany inthe Mercer clay seam
At present the entry to the mne isfilled with water contributed in
part, by an adjacent stream A few sinkholes are evident inmediately
above the entry.

The average flow of water fromthe entry is 197 g.p.m, contributing

89 pounds of acid daily to Little Anderson Creek.

A concrete bl ock and clay deep m ne seal should be installed above
the last subsidence area to prevent any further drainage fromthe mne

wor Ki ngs.

To conplinent the sealing of this mne a concrete cap should be
installed on the air shaft to air seal the m ne workings.
The adj acent stream should be relocated slightly to flow away from

the mne entry. See Project Map No. 15 on page 134.

Esti mat ed Costs:
Install 1 Deep Mne Seal (concrete block and clay) $15,000

Install Concrete Cap on Air Shaft 3,500 Relocate Stream _ 3,500
TOTAL $22, 000

Projected cost per Ib. of acid/day $ 250
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AREA XXV

This is the location of Harbi son Wal ker Refractories Conpany Pearce M ne.
This deep mine was a drift into the Mercer clay seam A its extremities the
Pearce M ne intersects the workings of the North American Refractories
Conpany Draucker #1 Mne. As nentioned before, any reclamation at this
| ocati on nmust be acconpani ed by recl amati on of the Draucker #1 site (Area
XXI'l1) if it is to be successful

The flow of acid water fromthe Pearce Mne entry averages 8 g.p.m
whi ch includes one dry sanpling period. The flow carries an acid | oad of

61 | bs. per day.

A concrete block and clay deep mine seal should be in |, stalled above
the | ast subsidence area in the Pearce Mne entry to flood the mne
wor ki ngs and i nprove the quality of water should it escape at any higher

el evation. See Project Map No. 15 on page 134.

Esti mat ed Costs:

Install deep mine seal $12, 000
Proj ected cost per pound of acid/day $ 200
Conbi ned Recl amation cost for Areas XXII1 & XXV $55, 100
Projected cost per |Ib of acid/day $ 40
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AREA XXV

This area has been strip mned for the Mercer clay. A small deep
mne is al so present here which has been partially stripped out. The
strip cuts which are deep and conpletely unrecl ai med have forned severa
ponds that contact the exposed coal seam A streamwhich forns in a
swanp just above the strip operation flows down over the highwall, across
the 24 inch exposed coal seaminto the ponds.

Water fromthe ponds collect in a single drainage ditch. A rectangul ar
weir was needed to handle the flow which averages 261 g.p.m These conbi ned
di scharges contribute 658 Ibs. of acid to Little Anderson Creek daily.

To abate the acid mne drainage at this location a clay barrier
approxi mately 25 feet high and 20 feet thick at the base should be
constructed along the highwall in the area where the drift was intersected.
This barrier, then, should contain any acid water which may formin the
deep mi ne workings, although at present the workings appear dry.

The strip mned area should be backfilled to the top of the highwal
to cover the exposed coal seans, insure proper drainage and reinforce the

clay barrier.

A diversion ditch should be constructed along the top of the highwal

to prevent surface water fromflowi ng over the restored area.
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Two sl ope drain flumes will be needed to carry water fromthe

di version ditch across the spoil material.

The sl opes should be seeded with a suitable grass mixture to prevent -

erosion. See Project Map No. 11 on page 130.

Esti mat ed Costs:

Clay Barrier 1000 feet @ $1200/100 ft. $12, 000
Backfill and Plant 24 acres @ $2500/ acre 60, 000
Sl ope Drain Flumes 1200 L.F. @$15.00/L.F. 19, 500

Tot al $91, 500
Proj ected cost per |Ib. of acid/day $ 140
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AREA XXM |

This area is adjacent to Area XXM and has al so been both deep
and strip mned for the Mercer clay. The deep mine is not very extensive
and has been partially stripped out. The remaining workings parallel the
hi ghwal | . The Mercer and Brookville coals are both exposed at places on
the highwal | .

Water seeps fromthe highwall, collects in the strip cuts, and fl ows
fromthe stripped area through a series of drain cuts. Three such cuts
presently di scharge water. The conbi ned fl ows of these three discharges

total 18 g.p.m with an acid | oad averaging 127 | bs. of acid per day.

A clay barrier approximately 15 feet high and 10 feet thick
at the base should be constructed along the highwall contiguous to
the ol d deep m ne wor ki ngs.

The stripped area should then be backfilled to the top of the highwall,
burying the material fromthe three small refuse piles associated with the
deep mine. This will prevent surface water fromcomng into contact with the
acid formng material .

A diversion ditch should be constructed to divert surface water away

from backfill ed area.

Sl opes should be planted with grass to retard erosion.
A slope drain flume will be needed at the sout hwest end of the
wor ki ngs to convey surface water across the restored area. See Project

Map No. 11 on page 130.
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Esti mat ed Costs:
Qay Barrier 500 L.F. @ $800/100 L.F.
Backfill and Plant 11 Acres @ $2500/ acre

Slope Drain Flune 650 L.F. @ $15.00/L. F.

Tot al

Projected cost per Ib. of acid/day

$ 4,000
27,500

9,750
$41, 250

$ 320
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AREA XXVI | |

This area has been strip mned for the Mercer clay. The remains
of the mning operation is a circular depression filled with water and
a cut through which the water may drain when it reaches a certain depth.
The water flows fromthe pond through the cut only during the wet seasons
of the year.

The average flow fromthis pond is 1 g.p.m which includes
the nonth of August at which tine there was no flow fromthe pond.

This flow produces less than 1 pound of acid per day.

To reclaimthis area the water in the pond should be treated and
di scharged. The depression should then be backfilled and planted with

gr ass. See Project Map No. 11 on page 130

Esti mat ed Costs:

Treat & Punp water from pond $1, 500

Backfill & Plant 2 acres @ $800/ acre 1, 600
Tot al $3, 100

Projected cost per |Ib. of acid/day $3, 100
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AREA XXI X

This area was strip mned a nunber of years ago and again within
the past two years. The area has been al nost conpl etely backfilled.

Acid m ne drai nage seeps out of the ground below the stripped area
and is joined by surface water which has eroded a ditch across a coal
seam The water forns the headwaters of an unnaned tributary of Little
Anderson Creek. The flow averages 88 g.p.m with an acid load of 397

| bs. daily.

The abatenent of the acid mine drainage at this location may be the
responsibility of J. H France Refractories Co. of Snowshoe, Pa. who has only
recently conpleted their strip mning operations. At this time there is a
gquestion of liability as there was a previous adjacent nining operation and the
true source of the acid mi ne drainage is questionable. No reclamation neasures

were proposed for this area. See Project Map No. 11 on page 130.
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AREA XXX AND AREA XXXV
These areas are roadside ditches carrying runoff from adjacent

strip mned areas. The stripped areas are for the nost part restored,
wi th noderately heavy growt hs of evergreens. These flows are basically
dependent on precipitation, although the Area XXXV di scharge has
been perennial with a great seasonal fluctuation

The average flows of these ditches is 3 g.p.m and 21 g.p. m
respectively. The average acid | oads of these flows are |ess than

1 1b. per day and 7 | bs. per day respectively.

The purpose of this sanpling was to give an indicat ion of acid
contribution by surface runoff froma relatively restored area. Due
to the nature of the source no reclamation plan has been proposed since
conpl ete abatenent is neither likely nor, economcally feasible. See

Project Map No. 11 on page 130.
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AREA XXX

This discharge originates ina partially restored strip mned area.
The spoil pile has been planted with evergreens which are now quite thick
and wel |l established.

Surface water which runs off the spoil pile flows along a roadside
ditch and gathers in a swanpy area before crossing under the road. The

average flowis 12 g.p.m carrying less than 1 Ib. of acid per day.

Since the flow of this discharge is quite variable and acid |oads
are lowit would not be economically reasonable to propose a reclamation

plan for this specific area. See Project Map No. 11 on page 130.
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AREA XXX |

This area has been extensively strip mned, partially backfilled,
and planted with evergreens. It is believed that the A coal and underclay
were strip mned at this location. A portion of the acid m ne drainage in
this area may be elimnated by an active mning operation in progress. Acid
m ne drai nage al so seeps fromthe spoil bank in the area which will not be

affected by the active m ning operation

The average flow of this discharge is 71 g.p.m carrying an

acid load of 85 I bs. per day.

In order to abate the acid mne drainage in this area the spoi
shoul d be pressure treated by linme slurry injection to fill voids
t hrough which acid water may travel and to coat and neutr alize acid

producing materials. See Project Map No. 11 on page 130.

Esti mat ed Cost:

Pressure treatnent of spoil by line slurry injection
6.5 acres @$3500/ acre $22, 750

Projected cost per |b. of acid/day $ 270
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AREA XXXI 1 |
This project was originally assuned to be an acid discharge flow ng

into Rock Run froma swanpy area adjacent to a large strip mned area.

Upon further investigation, however, it was discovered that this
flow was, in fact, derived from Rock Run. A small portion of the flow
of Rock Run breaks off and flows into a broad low lying area formng a

swanmp and later flows back into the nmain stream

No reclamation plan is needed for this area since the water is not
derived fromm ning operations but, rather, is a stream See Project

Map No. 11 on page 130.
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AREA XXXI'V
This is a strip mned area which has been backfilled and planted
with evergreens. The trees are noderately well devel oped, many being 6
to 10 feet high, and closely spaced.
Acid mine drainage is seeping fromthe toe of the spoil in several
pl aces, with three major discharge points. The discharges produce 4 ¢g.p.m,

20 g.p.m, and 16 g.p. m The conbined acid load is 137 | bs/ day.

Since the area has already been satisfactorily backfilled and pl ant ed,
the spoil should be pressure treated by lime slurry injection to fill voids
and water passages, and to aid inthe neutralizing of acid forn ng

materials. See Project Map No. 11 on page 130.

Esti mat ed Costs:

Pressure treat by Lime Slurry Injection 33 acres @ $3500/ acre $115, 500

Projected cost per |b. of acid/day $ 840
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AREA XXXVI

This area has been heavily strip mned and has recently undergone auger
m ning for coal, probably the Brookville seam A series of “el ongated ponds
are | ocated al ong the base of the highwall and surrounded by spoil pi |es.

The water fromthe ponds seeps through the spoil and flows out at three
maj or di scharge points which converge to formone major flow A trench cut
through the spoil serves as a gravity drain for water fromthe strip cut. This
wat er does not join the other flow The average flows of the two
di scharges are 19 g.p.m and 16 g.p.m, and the conbined acid di scharge
total s 21 | bs/day.

The strip cuts should be backfilled, as high up the highwall as
avail able material will allow, to elimnate the ponds and ot her surface
depr essi ons which collect and channel surface water through spoil materials.

A diversion ditch should be constructed along the top of the highwal
to prevent surface water from crossing over backfilled materi al

A slope drain flume may be needed to carry the water fromthe diversion
ditch across the backfilled area.

The sl opes should be planted with grasses to check erosion. See Project

Map No. 12 on page 131.

Esti mat ed Costs:

Backfill and Plant 20.5 acres @ $1800/ acre $36, 900

Slope Drain Flunme 500 L.F. @$15.00 L.F. 7,500
Tot al $44, 400

Projected cost per |b. of acid/ day $ 2,110
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AREA XXXV |

This location has experienced-heavy strip nmning for coal. There
is a highwall approximately 40 feet high. This highwall is separated
froma 20 to 25 foot high spoil pile by a strip cut containing water.
Several cuts serve as gravity drains through the spoil and one of the
ponds channel s water through the spoil w th water seeping out about
30 feet away. There is an assortnent of vegetation and brush in vari ous
stages of growmh present in sone areas.

The area should be backfilled, as high up the highwall as the
availability of material will permt, to elimnate the open strip cut
and insure proper drainage.

A diversion ditch should be constructed along the t op of the highwal
to prevent surface runoff from crossing spoil material

Two sl ope drain flunes will probably be needed to carry the water
fromthe diversion ditch across the spoil material.

The sl opes should be planted with a suitable grass mxture to prevent
er osi on.

The conbi ned drai nage fromthese di scharges averages 110 g.p. m and
the average daily conmbined acid load is 47 I bs. See Project Map No. 12

on page 131

Esti mat ed Costs:

Backfill and plant 10.8 acres @ $2,200/acre $23, 760

Slope Drain Flunes (2) total 530 L.F. @$15.00/L.F. __ 7,950
Tot al $31, 710

Projected cost per |b. of acid/day $ 670
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AREA XXXV |

This discharge carries with it surface runoff froma recently conpl eted
strip mned area. The strip mned area has been restored and exhibits no
aci d di scharges.

The average flow fromthis "wet weather" discharge is about 1 g.p.m
However, the discharge contributes no acid to the stream of the
wat er shed.

The pH of this flow averages 6.7 and the di scharge generally carries
1 1Ib. per day of alkalinity. This was the only di scharge nonitored having

a net alkalinity.

Sanpling at this location was discontinued follow ng the seventh sanmpl e
cycle. No reclamation is necessary at this |location. See Project Map No.

13 on page 132
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AREA XXXI X
This area, the site of the Spencer M ne of Harbi son Wal ker Refractories

Conpany, has, been both deep and strip mned for the Mercer clay. There are
three openings to the deep m ne workings. The updip portion of the Spencer
M ne has been alnost entirely stripped out |eaving nearly 20 acres of
essentially unreclaimed strip mned area.

Acid water is presently flowi ng fromone of the three mne entries
Surface water collects indepressions left by the strip nmne operation
and flows through the strip cuts collecting acid fromthe exposed
material. Al though the discharge fromthe strip area is not constant it
could contribute heavy acid loads during and i mediately foll ow ng peri ods
of rainfall. The average discharge fromthe deep mne opening is 28 g.p.m
and fromthe strip area 5 g.p.m These flows produce, on the average, 270

and 25 |bs. of acid per day, respectively.

To abate the acid m ne drainage fromthe Spencer deep m ne a clay
barrier should be installed al ong the highwall produced by stripping
around the entries to the deep mne. This barrier should be constructed
by excavating a trench into the clay seam and building the barrier
approxi mately 15 feet high and 10 feet wi de at the base. The barrier
shoul d be constructed along the length of the highwall at the west end
of the mned area where two of the three entries are |ocated. The barrier
shoul d then be backfilled for reinforcenment and for proper runoff of
surface water. At the third entry the adjacent strip cut should be

backfilled and conpacted to seal that area.
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The large strip mned area above the deep m ne should be backfilled
to elimnate surface depressions and provi de adequate drai nage of surface
water. The area should be planted with a suitable grass mixture to prevent

er osi on.

Due to the stripped out portions of the deep mne and the
nuner ous si nkholes imedi ately above the nmine entries, the water will
not be contained inthe workings. The clay barrier, however, wll serve
to raise the water level inthe nmne sufficiently to inprove the

quality

of the water by covering nost of the acid formng nmaterials. See Project

Map No. 13 on page 132.

Esti mated costs:

400 L. F. Qay Barrier @$800/100 L. F. $ 3,200
Backfill stripped area around deep nine entries
6 acres @$750/acre (incl. planting) 4,500
Backfill upper stripped area, 19.1 acres
@ $800/ acre, grade and pl ant 15, 280
Tot al $22, 980

Projected cost per Ib. of acid/day

Deep mine area $ 30 Strip nmine area $ 610 Total Project $ 80
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AREA XL

This area was strip mned and backfilled; however, there is a discharge
of acid water fromthe base of the spoil. Above the discharge is a small pond
whi ch could be the source of the discharge. This pond is the only apparent
source of the acid water. Surface water enters the pond and percol ates
t hrough the spoil, becom ng acid.

The acid discharge at this location is perennial but dimnishes
during dry weather. The average flow from this discharge is 7 g.p.m

and the acid load is about 17 | bs. per day.

It is assuned that the pond present is the contributing source for
the di scharge and should be elimnated. The water in the pond shoul d
be neutralized and drai ned. The area should then be backfilled and graded.
If there is a subsurface fresh water source for the pond it should be
diverted away fromthe spoil material and conveyed by flune to a |arger

pond bel ow the stripped area. See Project Map No. 14 on page 133.

Esti nated Costs:

Treat, drain and backfill pond $ 1,000

Flume to convey water to large pond 650 feet @$15/ft. _9,750
Tot al $10, 750

Projected cost per Ib. of acid/day $ 630
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If it is found that the pond does not represent the source of the
water that is discharged at the base of the spoil sone other neans nust
be sought to stop the flow of water. The spoil should be pressure
treated by the injection of a line slurry to fill the voids and water
passages. This would al so serve to coat and neutralize the acid
materials inthe spoil. In conjunction with this programthe area should

be graded where necessary and planted with suitable grasses.

Esti mat ed Costs:

Lime slurry injection
Grade and pl ant 52 acres @ $3, 800 $197, 600

Projected cost per Ib. of acid $ 11, 620
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AREA XLI

This area is a strip mned area. It is adjacent to a recently
conpleted strip operation of Benjamn Coal Co. who primarily mned the
Lower Kittanning coal. A portion of this area is located just north
of Benjamn's operation and the remaining portion borders that operation
to the west.

Acid m ne drai nage energes fromthe toe of the spoil in several
pl aces. In nost cases this is water that has collected in de pressions
at the base of the old highwall and has percol ated down through the spoil.
Four acid discharges were | ocated and nonitored. They had average fl ows
of 26 g.p.m, 57 g.p.m, 7 g.p.m, and 5 g.p.m The average conbi ned acid

di scharge to Little Ander son Creek measured 139 | bs. per/day.

The northern area should be backfilled to the top of the highwall
to elimnate the collecting basin at the base of the highwall. The western
area shoul d be backfilled and | eveled to renove surface depressions and
facilitate proper drainage.

A drai nage ditch should be constructed along the top of the highwall
to serve as a diversion to surface water.

The area should be planted with a suitable grass mxture. See

Project Map No. 15 on page 134.

Esti mat ed Cost :

Backfill and plant (north end) 13.6 acres @ $1500/ acre $20, 400
Backfill and plant (west end) 3.9 acres @$ 600/ acre 2,240

Tot al $22, 740
Projected cost per |b. of acid/day $ 160
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AREA XLI
This is a strip mned area which is. fairly level and is surrounded

by a drainage cut. There is a little vegetation present on the spoi
and surface water drains fromthe spoil into the cut. Water flow ng
t hrough the cut becones acid.
The average discharge fromthe cut is 29 g.p.m This produces about

3 Ibs. of acid/day.

The cut should be filled with material fromthe adjoining area
The entire area should then be leveled and planted with grasses to

control erosion. See Project Map No. 14 on page 133.

Esti mat ed Cost:
Backfill, level and plant 14. 4 acres @ $1500/ acre $21, 600

Proj ected cost per |Ib. of acid/day $ 7,200
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AREA XLIT1
This area has been strip mned for coal. There are three ponds and

a nunber of strip cuts. One large pond di scharges water fromthe low
poi nt of the operation. Water collects inthe strip cuts and di scharges

by gravity through a drai nage cut.

A total of three discharges with flows of 4 g.p.m, 57 g.p.m and

6 g.p.m produce 184 I bs. of acid per day.

The water inthe large pond should be neutralized prior to backfilling.
The area should be backfilled to elimnate strip cuts and other surface

depressions, and provide positive drainage.

The backfilled area should be planted with grasses to check erosion.

Di version ditches should be constructed where feasible to prohibit
surface runoff from crossing backfilled spoil material. See Project Mp

No. 14 on page 133.

Esti mated Cost:

Backfill and Pl ant 7 acres @ $1000/ acre $ 7,000
Drain Pond & Treat Water 6, 000

Tot al $13, 000
Projected Cost per Ib. of acid/day $ 70
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AREA XLIV

This area represents a snmall portion of a rather large strip mned
area. For the nmpbst part the surroundi ng area has been backfilled and
pl anted with evergreens. There is, however, an open strip cut which

captures part of the water froma streamflow ng through the area

In passing through the strip cut and the pond area the stream
increases in acidity. The flow | eaving the cut averages 176 g.p.m and

carries 38 pounds of acid daily.

To prevent the pollution-of the small unnaned stream which fl ows
through this area, the streamnust be diverted slightly around the strip
cut. The pond should then be treated and drained. The cut itself
shoul d be backfilled and the area planted with a suitable grass m xture.

See Project Map No. 14 on page 133.

Esti mat ed Cost:
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AREA XLV

This hill isthe site of an active coal strip mne inthe B Seam
operated by Thomas Bros. Coal Conpany.

A series of discharges around the periphery of the hill are apparently
associated with a previous mning operation. The conbi ned average di scharge
of these sampling points is 48 g.p.m This conbined discharge totals 39 |bs

per day of acid.

It iswell within the realmof possibility that the conpl etion and
recl amati on of the active m ning operation of Thomas Bros. might elimnate

a large percentage of acid discharging fromthe area.

Recl amation plans for this operation should be del ayed until such
tinme as the inpact of the active operation, with respect to the acid di scharges,

can be determ ned. See Project Map No. 16 on page 135
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AREA XLV

This area is the site of the Korb M ne which was operated by Harbi son
Wl ker Refractories Conpany. The area was extensively deep mned and
presently there are three active strip m ne operations inthe general area.
The Mercer clay was mined here. Very limted strip mning was done around
the entries to the deep mne. There are five openings intothe Korb M ne
al ong the southern end of the mning conplex and one opening at the
northern end where the Korb and Spencer M nes are connect ed.

Acid di scharges were noted at the three southern entries and at the
singl e northern opening. This dual discharge i s due to a local structura
high within the m ne which produces a snall anticline striking northeast
sout hwest. The conbi ned average flow of the three entries to the south is
46 g.p. m produci ng about 453 | bs. of acid daily. The single northern

openi ng di scharges about 86 g.p.m and contributes 810 | bs. of acid per day.

To reduce or elimnate the acid mne drainage all six of the openings
shoul d be seal ed. The openi ngs shoul d be excavated and concrete bl ock
seals placed in each. The seals will inundate the workings, elimnating
at nospheric contact with acid producing material, and thus inprove the
quality of outflows at higher elevations should they occur

The area around the entries that has been stripped should then be
backfilled up the highwall to the extent that the availability of materia
will allow The slopes should be planted with a suitable grass mxture to

retard erosion. See Project Map No. 13 on page 132
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Esti mated Costs:
1 concrete block deep mine seal (north entry) @ $20,000 $20, 000

5 concrete block deep nmine seals (south entries) @ $15,000 75,000

Backfill & Plant 4.7 acres @$1200/ acre 5, 640
Tot al $100, 640
Projected cost per Ib. of acid/day $ 80
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