SUMMARY OF FINDINGS
1.

Water losses into the abandoned deep mines are the major sources of Acid Mine Drainage

(AMD) attributable to the Mill Creek watershed. The lost water recharges two major mine pool
complexes in the Wyoming Valley and is subsequently discharged as AMD from outlets that are
located outside of the Mill Creek watershed limits.
2.

The major sources of recharge of the mine pools in the study area consist of surface water

losses, leakage from water mains and sewers, and the inflow of groundwater through the southeastern
rim of the coal basin.
3.

Acid water discharges from strip mine areas and waste banks into Mill Creek are a minor

source of stream pollution, limited to isolated stream stretches.
4.

The South Wilkes-Barre Boreholes and the Askam Borehole are the major known outlets for

AMD discharges from the South-East Mine Pool Complex. Mine pool discharges from the South
Wilkes-Barre Boreholes are attributable to mine pool recharge sources in the Mill Creek watershed, as
well as the Solomon, Warrior and Nanticoke Creek watersheds.
5. Discharges from the Askam Borehole are limited to mine pool recharge sources in Warrior,
Nanticoke and part of Solomon Creek watersheds.
6.

For the 366 days of the study period (5/l/75-4/30/76), the following recorded AMD discharges

emanated from the two major complexes:
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7.

The magnitude of water losses (MGD) that recharge the study area mine pools, the resulting

production of acid (lbs/day) in the deep mines, and the allocation of mine pool recharge to water loss
sources are as follows:

8. Additional studies and field tests are required to verify the magnitude and location of leakage
from water mains and sewers into the mine pools.
9.

Verification of the extent of mine pool recharge by groundwater sources requires

hydrogeologic studies and field pumping tests.
10. Inflow and outflow relationships for the Upper and Lower mine pools in the South-East Mine
Pool Complex are summarized below:
11. The inflow/outflow relationships indicate the following:
a. Out of the total expected AMD discharges from the Upper mine pools, only 21.5%
emanate from the Askam Borehole.
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b. The balance of the expected Upper mine pool discharge (78.5%) flows through the breached
barrier pillars or overflows into adjacent mine pools, subsequently discharging into the Susquehanna River.
c. The magnitude of Upper mine pool recharge to the Lower mine pools of the South-East
Complex is presently unknown. Additional monitoring and studies are required to determine the
amount of recharge.
d. Approximately 77% of the total water losses into the Lower mine pools is discharged through
the South Wilkes-Barre Boreholes.
e. Total AMD discharges from the Askam and South Wilkes-Barre Boreholes are
approximately 60% of the estimated total water losses into the South-East Mine Pool
Complex.
12. During the lowest consecutive thirty days of low flow in the study area streams (8/26/75-9/25/75),
there were no AMD discharges from the Askam Borehole. During the same thirty day period, discharges from the three South Wilkes-Barre Boreholes were reduced from the average annual rate of
29.2 MGD to 21.8 MGD.
13. Losses from leaky water mains and sanitary sewers are not related to the hydrologic cycle in the
study area. Therefore, during periods of little or no precipitation, when surface water losses are
diminished, the rate of pipeline losses remains virtually unchanged.
14. During the thirty consecutive "low flow" days, the magnitude of mine pool recharge varied
considerably from the average annual values, as illustrated in the following:
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15. Prolonged drought periods may diminish the groundwater inflow into the coal basin. However,
shorter periods of low precipitation would not materially change the average annual rate of mine pool
recharge from groundwater sources.
16. During periods of "low flow" in the area streams, pipeline leakage, groundwater recharge and
streambed losses contribute more than 70% of the AMD discharges from the South Wilkes-Barre
Boreholes.
17. If 50% of the estimated groundwater inflow into the mine pools is intercepted, and the pipeline and
streambed losses are prevented, the mean annual AMD discharge from the boreholes would be
reduced approximately 50%.
18. The acid and iron load discharged from the known outlets of each major mine pool complex is as
follows:

19. During the 30-day low flow period of the study, the South WilkesBarre Boreholes discharged 85% of
the total acid and iron load that emanated from all the known discharge points in both the South-East and
North-West Complexes.
20. The increase of Acid and Iron concentration in the Susquehanna River resulting from the known
AMD discharges in the Wyoming Valley is tabulated overleaf:
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21. AMD discharges from the South Wilkes-Barre Boreholes can increase the iron concentration in the
River beyond the present water quality standards (1.5 ppm). The increase in total iron concentration
above the standards is expected to occur during 30 consecutive days of low flow at a 2-year recurrence
interval.
22. Mill Creek watershed losses into the North-West Mine Pool Complex are equivalent to 60% of
the discharges from the Plainsville Borehole.
23. Water losses from the Mill Creek watershed into the North-West Complex represents a very
small portion of the total water losses from the watersheds that overlie the North-West Pool
Complex.
24. The concentration of acid and iron in the AMD discharges during the study period was found to be
considerably lower than the concentration recorded in 1974 and 1975.
25. Within the coal basin, "off-stream" surface water losses are due to a high rate of infiltration into the
underlying mine pools. The rate of infiltration in stripped areas is approximately 68% of the precipitation
over the area.
26. Reclamation of stripped areas by grading and seedi,ig would increase the runoff from the
reclaimed areas and reduce the present annual infiltration by approximately 20 inches.
27. Benefits to the AMD abatement effort that can be derived from the reclamation of stripped areas
is equivalent to 4.2 lbs/day of acid removal for every acre reclaimed.
28. The study area is being supplied with water by a Public Utility
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whose franchise area extends throughout the Wyoming and Lackawanna coal basins. Between 34%
and 50% of the available "at source" water supply does not reach the service areas, due to
unaccounted losses during transmission and distribution. The leakage of clean, potable water from
water mains recharges the mine pools in the coal basins and becomes acid.
29. Present regulations related to discharges into the Commonwealth waters do not prohibit or
preclude discharges of clean water into the deep mines.
30. Approximately 140 MGD of additional water supply sources will have to be developed to meet the
projected water need in the Wyoming Valley by the year 2020. The Susquehanna River is being considered as a major new water supply source for the projected water needs.
31. Comparison between projected population and the additional 140 MGD required to supply them
in 2020 indicates the following:
a. The actual water needs of the population to be served in the year 2020 is 94 MGD.
b. The required supply of 140 MGD includes unaccounted losses in the water supply system.
c. The expected pipeline losses into the underlying deep mines in the Wyoming Valley alone
could amount to 46 MGD.
32. The prevention of pipeline leakage and the beneficial use of intercepted groundwater can
serve a dual purpose:
a. Provide additional water supply for the area.
b. Provide a significant contribution to the AMD abatement program in the Northern Anthracite
Basin.
33. A considerable reduction in surface water losses into the deep mines can be achieved by the
construction of six AMD abatement projects in the Mill Creek watershed.
a. Five of the proposed projects will reduce AMD discharges from the South Wilkes-Barre
Boreholes.
b. The sixth project, located in the Gardner Creek tributary of Mill Creek, will reduce surface
water losses into the North-West Mine Pool Complex. These water losses contribute to the
AMD

xiv

discharges from the Plainsville Borehole and the Buttonwood Tunnel.
34. Additional reduction in the present AMD discharges from the South Wilkes-Barre Boreholes
can be achieved by constructing five abatement projects in the adjacent Solomon Creek
watershed. These projects were previously recommended in the SL 181-3 Report.
35. The estimated construction cost for ten of these projects and the anticipated benefits to be
derived from their. implementation are summarized in the following:

36. Implementation of the 10 projects above is expected to reduce
40% of the present AMD discharges from the South Wilkes-Barre Boreholes,
37. The abatement project proposed for Gardner Creek together with a streambed loss prevention
program in the lower reaches of Mill Creek will reduce surface water losses into the North-West
Complex. The total estimated cost for the Gardner Creek project is $794,000, or the equivalent of
$434 per pound of acid removal per day.
38. Additional reduction in the borehole discharges is expected by eliminating pipeline leakage and by
intercepting the inflow of groundwater into the mine pools. The prevention of pipeline leakage and
groundwater interception are multi-purpose projects that will benefit other interests in the area.
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