CONCLUSI ONS AND RECOMVENDATI ONS

The area wthin the Rausch Creek Watershed
conprising approxi mately sixty-three hundred (6, 300)
acres, is principally a coal mning area. Little,
if any, of this area would be suitable for any | and use
other than limted recreational hunting. The streans are
not conducive to supporting any aquatic |life. The water
quality in the area, for the mgjority of its volune, is
non- pot abl e and acidic. The |land use would be solely for
m ni ng pur poses and | unberi ng.

The potential of the |and being utilized for
comercial, industrial or recreational purposes seens
very renote.

The potential of the |and being utilized
for canp-sites or tourismis as equally renote.

Poor drai nage - both natural and nman-nade,
al ong with m ne drai nage have been major factors
attributing to the deterioration of the vegetation in
t he Watershed Area. | npoundage of run-off water in
abandoned strip pits also contributes to the contam na-
tion of surface water in the Wtershed.

Treatnment of the mne waters wll renove the
acid and iron content so that the treated water wll be
able to neet the requirenents of the Cean Streans Laws

and be capabl e of supporting aquatic life. Wth



t he abatenent of the pollution of the waters of Rausch
Creek, a total of twenty-seven (27) mles of streans from
t he Susquehanna Ri ver eastward to Rausch Creek coul d be
classified as "clean, unpolluted streans".

The total of twenty-seven (27) mles would include: eight
(8) mles of Pine Creek westward fromthe Rausch Creek
Wat ershed to its confluence with the Mahantongo Creek and
nineteen (19) mles of the Mahantongo Creek fromthe
poi nt of confluence westward to the Susquehanna R ver,

t hat point being approximtely twenty-four (24) mles
north of Harrisburg.

In order to acconplish these desires of
"Operation Scarlift", that is, clean streans, etc.,
it has been determ ned that neutralization with line
treatment, plus oxidation via aeration, and renoval of
iron content to allowable limts, wll help acconplish
t hese goal s.

In order to acconplish these goals, it has been
deci ded that individual treatnent plants at the sources
or pollution are not economcally feasible and w |l
necessitate many "policing"” problens. This nmethod woul d
not provide for iron renoval and woul d not protect
the main stream from contam nation from surface drai nage

and rainfall runoffs.



Strategically |located plants, although having
consi derably nore advantages than individual plants,
wi |l be nore expensive to construct and operate than
a single large plant. They al so woul d not provide for
iron renoval or treatnent of surface runoff between
the plant |ocations and the point where Rausch Creek
| eaves the areas of the coal neasures.

A single plant treatnent of the entire
fl ow of Rausch Creek is the nost practical and
econom cal ly feasible nmethod of abating the m ne
wat er pollution and contam nation of the Rausch
Creek Watershed. It wll provide for the treatnent
of the entire runoff of the watershed.

It has been determ ned that an average
daily flowof ten mllion gallons is a realistic volune
to be treated by the plant wwth a provision
of treating flows in excess of twenty mllion gallons
per day with sodi um hydroxi de and allowing this treated
water to enter the polishing |agoon. Neutralization with
l[ime was found to give better results than a conbination
of lime and |inestone. It has al so been determ ned,
t hrough the pilot plant operation of "Yell owboy", that
the waters of Rausch Creek respond nore favorably to

neutralization with line slurry and



a polyelectrolyte which abets the settlenents of the

fl occul ants. Sludge renoval, via hauling, had advant ages
inthat it can be discontinued at any tine w thout
incurring any loss if a nore feasible and econom cal

met hod shoul d be devel oped.

We recomend that a single plant treatnent
facility be constructed to provide for the neutraliza-
tion of acidic mne waters as well as iron renoval from
the sane waters. W recomrend that the facilities be
designed to treat a flow of 20.0 ngd, utilizing pebble
lime as a neutralizing agent along with the m xing,
aeration and sedi nentation of sludge. W
al so recommend provisions for treating flows in
excess of 20.0 ngd with the use of sodi um hydroxide
solution before entering the polishing |agoon.

We have included costs for sludge disposal in
this report, but we recomrend continued studies
be made after initial operations begin to determ ne
if nmore efficient and econom cal nethods of sludge

handl i ng coul d be acconpli shed.



Cost estimates for the project are
summari zed as foll ows:

Construction Costs

Total of three (3) contracts:

1) Ceneral $1, 589, 000.
2) Electrical 159, 947.
3) Water Supply 4, 658.
$1, 753, 605.
Engi neering Design &
Super vi si on 242, 000.
$1, 995, 605.
Operation & Mai ntenance
(wi thout sludge disposal) 93, 000.
Sl udge Di sposal 55, 000.

The plant site recommended north of the Gap
in Bear Mountain is an ideal location to intercept
the entire flow of Rausch Creek, treat it, and return it
to the stream uncontam nated, and neeting require-
ments of the Clean Streans Law

It is recommended a program of backfilling
strip pits be instituted to inprove the natural drainage
t hroughout the watershed. In so doing, influx of surface
waters into the deep mnes will be greatly, if not
totally, reduced. Thus, with restoration of drainage,
unpol luted waters to the streans will increase the
natural alkalinity of the streans and neutralize sone of

the acidity.



There are approxi mately 300+ acres that shoul d
be backfilled, topsoiled and seeded in the watershed area.
An approxi mated cost of this restoration is $1, 400, 000.
This program coul d be segnented into certain areas as
quoted in the estimated costs of restoration.

A thorough and conprehensive study of abatenent
measures, i.e., mne sealing, etc. was nmade and the
conclusions are that there would be nothing gained in
sealing any of the m ne openings. The conpl ex geol ogi cal
structure is such that any cl osures nmade at one | evel
woul d only delay for a short period of tinme the outflow of
under ground water from a higher |evel

We recomrend that drainage controls, in
addition to those already initiated, and conpl eted
by the Departnment, be carried out. A systemof flunmes and
confinement of acid mne drainage to the main drai nage
channel s should be instituted on the north
side of the West Branch of Rausch Creek and both north and
south sides of the East Branch of Rausch Creek.

In carrying out a programof this nature, it could
elimnate any possibilities of the recircul ating of these
acid mne waters. There has been no estinmate

of costs of this type of programincluded in the

report.



POLLUTI ON SOURCES

At the tinme of this report, there were
twenty-ei ght (28) active mne operations and ni neteen
(19) abandoned operations contributing to the pollution
of Rausch Creek

The twenty-eight (28) active operations
contri buted, where estimable, an estimated acid
| oad of 2,300 | bs./day, and the nineteen (19) abandoned
operations contributed an estimted acid | oad of 9,500
| bs. / day.

The total acid |load contributed by both active
and abandoned operations was approximately 11, 800
| bs. / day.

In nmeasuring the acid | oad per day beyond
t he confluence of the East and West Branches of
Rausch Creek, there was found to be an esti mated
acid load of 12,000 | bs./day. The added difference was
probably accountable in the additions of acid
| oad contributed by the | eaching of the various spoi
and refuse banks along the routes of the two streans.
Percentage wise, it was an increase of 1.04%

The total iron (Fe) |load contributed by
both active and abandoned operations was approxi mately
3,600 Ibs./day. O this total 670 | bs./day was
contributed fromthe active operations and the

bal ance 2,945 | bs./day was contributed fromthe

- 17 -



abandoned operations. Beyond the confl uence of

t he East and West Branches of Rausch Creek,

there was found to be an estimated iron | oad

of 3,050 | bs./day. The decrease, approximately 18.0%
was due to oxidation and deposition of

iron along the stream beds.

The total sulfate | oad contributed
by active and abandoned operations was 21, 000
| bs./day. Beyond the confluence of the two Branches
of Rausch Creek, there was an estimated 25, 850
| bs./day, or an increase of approximately 20.0%
Thi s increase was undoubtedly due to the two breaker
operations in the area.

Results of daily testing were |isted,
averaged on a nonthly and yearly basis, and those
averages are posted on the foll ow ng pages. Mnthly
averages of pH Fe, sulfates and acidity were pl aced

upon graphs and are included as part of this report.



Description of Major Source Areas:

Active Operations:

Source No.7 Har ner Coal Conpany

Hi gh Low Mean
flow (gpd) - - 43, 200
pH 7.20 5.21 6. 20
acidity (ng/l) 55.67 41.07 48. 00
iron (nmg/l) 40. 82 30.12 35. 20
sulfates (ng/l) 477.82 345.64 412. 00
acid | oad (I bs./day) 20. 05 14.79 17. 27
percent total acid | cad(% - - 0.74
Source No. 8 S. & S. Coal Conpany - later,

Fi resi de Coal Conpany

Hi gh Low Mean
flow (gpd) - - 83, 520
pH 5.16 3.99 4.50
acidity (ng/l) 285.51 214.10 251.00
iron (mg/l) 69.39 52.03 61. 00
sulfates (ng/l) 739.38 554.45 650. 00
acid | oad (tbs./day) 198.90 149.08 174. 56
percent total acid | oad(% - - 7.56
Source No. 9 B. & M Tunne

Hi gh Low Mean
FI ow - - 432,000
pH (gpd) 6. 14 4.71 5.38
acidity (mg/l) 21. 49 16. 41 19. 10
iron (nmg/l) 13. 27 10. 14 11. 80
sulfates (ng/l) 61.88 47.25 55. 00
acid |load (I bs./day) 77.40 59. 10 68. 71
percent total acid | oad(% - - 2.98



4. Source No. 12 Marby Coal Conpany
Hi gh Low Mean
flow (gpd) - - 108, 000
pH 3.12 2.24 2.72
acidity (mg/l) 914.94 682.27 799. 80
iron (mg/l) 312.10 226.06 265. 00
sulfates (ng/l) 1707.0 1236.93 1450.00
acid load (I bs./day) 848. 12 614. 32 719. 27
percent total acid load (% - - 31. 20
5. Source No. 15 Split Vein Coal Conpany
Hi gh Low Mean
flow (gpd) - - 144,000
pH 7.50 5.28 6. 50
acidity (mg/l) 21.49 16. 91 18. 10
iron (ng/l) 7. 60 5.42 6. 40
sulfates (ng/l) 208.38 148.54 175. 00
acid load (I bs./day) 25. 80 20. 30 21.70
percent total acid load (% - - .94
6. Source No. 16 J. & C. Coal Conpany
Hi gh Low Mean
flow (gpd) - - 237,600
pH 4. 69 3.24 4. 06
acidity (mg/l) 103. 99 85. 38 86. 50
iron (nmg/l) 42. 32 29.76 35. 20
sulfates (ng/l) 343.83 241.81 286. 00
acid load (I bs./day) 205.99 169. 13 171. 14
percent total acid load (% ------------------- 7.42



7. Source No. 17 WIlianmson Coal Conpany

Hi gh Low Mean
FI ow - - 122,400
pH 3.90 2.72 3.40
acidity (mg/l) 99. 58 70. 76 83. 00
iron (mg/l) 43. 19 30. 69 36. 00
sulfates (ng/l) 263.94 187.57 220. 00
acid | oad (I bs./day) 101. 61 72. 21 84.70
percent total acid |load (% - - 3. 66

8. Source No. 20 Hatter Coal Conpany

Hi gh Low Mean
Fl ow - - 100, 800
pH 3.34 2.42 3.00
acidity (mg/l) 259.30 192.78 217.50
iron(ng/l) 23. 84 17.73 20. 00
sulfates (ng/l) 226.52 168.41 190. 00
acid |load (I bs./day) 217.91 162.01 182. 56
percent total acid |oad (% - - 7.90

9. Source No. 25 Shade & Morgan Coal Conpany

Hi gh Low Mean
Fl ow - - 136, 800
pH 4. 27 3.00 3.75
acidity (ng/l) 145.31 104.32 121.20
iron(ng/l) 35.61 25. 56 29.70
sulfates (ng/l) 161. 86 116. 20 135. 00
acid |l oad (I bs./day) 165.73 118.98 138. 06
percent total acid |load (% - - 5.98



10. Source No. 28 Sweetwater Coal Conpany

Hi gh Low Mean
fl ow (gpd) - - 432, 000
pH 7. 60 5.49 6. 80
acidity (mg/l) 20. 27 15. 00 17. 00
iron (ng/l) 5.01 3.70 4. 20
sulfates (ng/l) 107. 31 79. 40 90. 00
acid load (I bs./day) 70. 00 54. 02 61. 23
percent total acid |load (% - - 2.68

11. Source No. 31 Bush Coal Conpany

Hi gh Low Mean
flow (gpd) - - 648,000
pH 7. 06 4. 85 6. 08
acidity (mg/l) 34.28 23.90 28.50
iron (ng/l) 11. 66 8.13 9.70
sul fates (ng/l) 375.24 261.67 312.00
acid load (I bs./day) 185.19 129.12 152. 78
percent total acid |load (% - - 6. 66

12. Source No. 32 Erdnman Coal Conpany

Hi gh Low Mean
flow (gpd) - - 72,000
pH 3.50 2.29 2. 86
acidity (ng/l) 553.19 401.27 462.10
iron (ng/l) 128. 09 92.91 107. 00
sul fates (ng/l) 1045.09 758. 07 873. 30
acid load (I bs./day) 332.06 240.90 277.05
percent total acid |oad(% - - 12.0



13. 50urce No. 33 R & K. Coal Conpany

fl ow (gpd)

pH

acidity (ng/l)
iron (ng/l)

sulfates(ng/l)
acid load (I bs./day)

per cent total

Hi gh Low Mean
- - 57, 600
3.22 2.24 2.80

592. 86 420.48 494.50

95.91 68.02 80. 00
1198. 92 850.32 1000. 00
284.70 201.92  237.18

acid load (% - - 7.90

These sources constitute the total overl and

di scharges of acidic mne waters. Anong the twenty-eight

(28) sources listed in the Active Deep Mnes' Qutfalls

table, there are fifteen (15) sources that do not

di scharge to the surface.

These sources contribute to

t he aforenentioned sources in the follow ng manner:

S5, S§21
S-29, S-30
S- 257

S- 258

S- 259

S-261, S-262,
S- 263

S-265, S-267

Wat er S5eeping into ground at
wash |ine

Punping to Bush Coal Co. (S-31)

Punped to Buck Mountain Drift
(S-22)

Water flows into Goodspring No.1
Mne (S-37, S-37A

Water flows to Markson Pool (S-26)

Punped to surface - seeps into
ground to Markson Pool (S-26)

Punped under ground and gravitates
to Markson Pool (S-26)
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S-13, S-14 Drainage _into north side of
Bear Muntain (non-contributing
sources for typical analysis 5ee

S-12)
S- 266 Gravitates underground to Markson
Pool (S-26)



Abandoned Operati ons

1. Source No. 22

Buck Mountain Drift

Hi gh Low Mean
flow (gpd) - - 720,000
pH 3. 06 2.69 2.84
acidity (mg/l) 300. 93 258. 10 276. 40
iron (mg/l) 65. 60 56. 20 61. 00
sulfates (ng/l) 408. 40 353. 90 382. 80
acid | oad (I bs./day) 1806. 37 1549.28 1657.14
percent total acid | oad - - 17. 48

2. Source No. 24 Er dman Coal Conpany

Hi gh Low Mean
flow (gpd) - - 14, 400
pH 3.07 2. 65 2.85
acidity (mg/l) 546. 69 470. 30 503. 50
iron (ng/l) . 113. 20 98. 20 106. 00
sulfates (ng/l) 845. 35 714.10 775.00
acid | oad (I bs./day) 65. 63 56. 46 60. 37
percent total acid |oad - - . 636

3. Source No. 26 Mar kson Col umway

Hi gh Low Mean
f 1 ow( gpd) - - 1,728,000
pH 3. 40 2. 17 3.18
acidity (mg/l) 309. 51 265. 90 287. 90
iron (mg/l) 85. 59 73. 30 78. 50
sulfates (ng/l) 389. 70 330. 40 357.70
acid load (I bs./day) 4458. 91 3830. 65 4142. 61
percent total acid |oad - - 43. 70



Source No. 27

Val | ey Vi ew Tunnel

Hi gh Low Mean
fl ow (gpd) - - 4,464, 000
pH 6. 64 5. 66 6. 16
acidity (ng/l) 73.11 62. 40 67.40
iron (nmg/l) 32. 60 27.70 30. 10
sul fates (ng/l 130. 60 112. 20 120. 00
acid | oad (| bs./day) 2720.89 2322.30 2505. 37
percent total acid |oad - - 26. 43
Source No. 37 Goodspring No.1 Borehol e

Hi gh Low Mean
flow (gpd) - - 710, 000
pH 7.24 6. 22 6. 80
acidity (mg/l) 9. 60 8 0 8. 80
iron (ng/l 0. 087 0. 07 0. 08
sulfates (ng/l) 41. 82 35. 90 38. 80
acid load (I bs./day) 56. 82 48. 53 52. 03
percent total acid | oad - - .55
Source No. 37A Goodspring No.1 Airhole

Hi gh Low Mean
fl ow (gpd) - - 907, 000
pH 6. 56 5.27 5.75
acidity (mg/l) 151. 30 130. 20 140. 50
iron (ng/l 44. 90 38. 70 42. 00
sulfates (ng/l) 327. 20 275. 60 300. 00
acid load (I bs./day) 1144. 08 984. 53 1061. 14
percent total acid |oad - - 11.19



These sources constitute the total overl and
di scharges of acidic mne waters. Anong the nineteen
(19) sources listed in the Abandoned Deep M nes'
Qutfall table, there are thirteen (13) sources that
do not discharge to the surface. These sources
contribute to the aforenentioned sources in the

fol | owm ng manner:

S-4 Tap to Harner Coal Conpany (S-7)

S-6 Vi a borehol e to Harner Coal
Conmpany (S-7)

S-10, S 11 Drai nage into wash on north side
of Bear Muntain (non-contributing
source_ for typical analysis

See S-12)

S-18, S-19 Thru surface wash to Rausch Creek

S-23

S- 256 Fl ows underground to Markson Pool
(S-26)

S- 260 Punped to surface then seeps into
Mar kson Pool (S-26)

S- 264 Gravitates to Green Coal Conpany
Pool

S-34, S35, Seal ed at surface, flow intercepts

S- 36 groundwat er, thence to East

Branch Rausch Creek



