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EXHIBIT A

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES

JEANSVILLE BASIN MINE DRAINAGE STUDY

SCHEMATIC DIAGRAM OF CRITICAL INTERCONNECTIONS
BETWEEN MINES CONTRIBUTING TO
AUDENRIED AND QUAKAKE DRAINAGE TUNNEL DISCHARGES
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EXHIBIT B

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES

JEANSVILLE BASIN MINE DRAINAGE ABATEMENT STUDY

CONTROLLING INTERCONNECTIONS BETWEEN MINES
DRAINED BY AUDENRIED DRAINAGE TUNNEL

Interconnected Mines Type Of Interconnection Elevation (1)
Audenried Tunnel - +1178
Audenried - Rock tunnel +1348
North of Fault
Audenried - Continuous mining across
Tresckow boundary in:
(a) Mammoth vein (a) +1480 (3)
(b) Wharton vein (b) +1469 (3)
(c) Gamma vein (c) +1342 (3)
(d) Buck Mountain vein (d) +1223 (3)
(e) Lykens vein (e) +1143 (3)
Audenried - Continuous mining across -
Spring Brook boundary in Wharton vein
Two 6-inch horizontal bore- +1219

holes drilled from Buck
Mountain vein in Audenried
Mine to Lykens vein in Spring
Brook Mine (2)

Barrier pillar in Buck +1300 (3)
Mountain and Lykens Overlap
and Underlap veins abrogated
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Interconnected Mines Type Of Interconnection Elevation (1)
North of Fault - Barrier pillar in Buck +1300 (3)
Spring Brook Mountain and Lykens Overlap
and Underlap veins abrogated
North of Fault - Continuous mining across
Beaver Brook boundary in:
(a) Gamma vein (a) +1480 (3)
(b) Buck Mountain vein (b) +1420 (3)
(¢) Lykens vein (c) +1350 (3)
Beaver Brook - Continuous mining across
Spring Brook boundary in: 4
(a) Gamma vein
(b) Buck Mountain vein
(¢) Lykens vein
Spring Brook - Rock tunnel connecting +1398
Spring Mountain Wharton vein workings
Continuous mining across
boundary in:
(a) Buck Mountain vein (a) +1148 (3)
(b) Lykens vein (b) +1099 (3)

(1)
(2)

(3)
4)

Coal company based elevations.

Buck Mountain vein was subsequently gobbed in this location;
this may cause a severe restriction in flow.

Minimum elevation at boundary.
Available mine maps show no interconnections; cross section

maps of Spring Brook and Beaver Brook indicate continuous
mining.
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EXHIBIT C

COMMONWEALTH OF PENNSYLVANIA
'DEPARTMENT OF ENVIRONMENTAL RESOURCES

JEANSVILLE BASIN MINE DRAINAGE ABATEMENT STUDY

CONTROLLING INTERCONNECTIONS BETWEEN MINES

DRAINED BY QUAKAKE DRAINAGE TUNNEL

Interconnected Mines

Quakake Tunnel

Spring Mountain -
Coleraine

Spring Mountain -
Beaver Meadow

Coleraine -
Beaver Meadow

Type Of Interconnection

Barrier pillar abrogated in
Mammoth Overlap vein

Barrier pillar abrogated in
Mammoth Underlap vein

Continuous mining across
boundary in Wharton vein

Two 10-inch horizontal holes
in dam constructed across
gangway connecting Wharton
vein in Spring Mountain to
Gamma vein in Beaver Meadow

Rock tunnel from Buck
Mountain vein in Coleraine
to Lykens Valley Shaft in
Beaver Meadow

Continuous mining across
boundary in Wharton vein

Rock tunnel in Buck
Mountain vein

(1) Coal company based elevations.

(2) Minimum elevation at boundary.

Elevation (1)

+1290

+1470 (2)

+1500 (2)

+1580 (2)

+1334

+1329

+1420 (2)

+1513
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GANNETT FLEMING CORDDRY AND CARPENTER, INC.

EXHIBIT E

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES

JEANSVILLE BASIN MINE DRAINAGE ABATEMENT STUDY
MINE DRAINAGE VOLUMES, CONSTITUENTS, AND CHARACTERISTICS

MEASURED AT AUDENRIED AND QUAKAKE TUNNELS DURING
LOW, AVERAGE, AND HIGH GROUNDWATER CONDITIONS

Groundwater Conditions Audenried Tunnel Quakake Tunnel
Low
Volume (mgd) 9.1 8.5
pH Range 3.2-3.4 3.2-3.3
Total Iron
mg/1 7.1 5.8
tons/day 0.27 0.21
Acid (as CaCOgz)
mg/1 380. 284 .
tons/day 14.4 10.1
Average
Volume (mgd) 16.6 15.0
PH Range 3.2-3.5 3.2-3.6
Total Iron
mg/1 4.6 3.6
tons/day 0.32 0.23
Acid (as CaCOg)
mg/1 345. 235.
tons/day 23.8 14.7
High
Volume (mgd) 22.6 18.1
pH Range 3.2-3.5 3.4-3.6
Total Iron
mg/1 3.1 1.6
tons/day 0.29 0.12
Acid (as CaCOz)
mg/1 329. 208.

tons/day 31. 15.7
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EXHIBIT F

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES

JEANSVILLE BASIN MINE DRAINAGE ABATEMENT STUDY

ASSUMPTIONS AND CALCULATIONS USED TO ESTABLISH DESIGN MINE
DRAINAGE VOLUMES AT AUDENRIED AND QUAKAKE TUNNELS

Design Average Mine Drainage Volume

Estimated total average precipitation

in the Basin (1) 49.51 inches
Estimated total precipitation in the Basin

from October 1969 through September 1970 (2) 44 .32 inches
Precipitation deficiency 10.6 percent

Average mine drainage volume based on gaging,
sampling, and analytical program from November
1969 through September 1970

Audenried Tunnel 16.6 mgd

Quakake Tunnel 15.0 mgd
Design average mine drainage volume

Audenried Tunnel 18.4 mgd

Quakake Tunnel 16.6 mgd

Design Wet-Weather Mine Drainage Volume

Estimated total average precipitation from
December through April over period of record (1) 18.33 inches

Estimated total average precipitation from
December 1969 through April 1970 (2) 16.79 inches

Precipitation deficiency 8.4 percent
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Exhibit F
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Average mine drainage volume based on gaging,
sampling, and analytical program from December
1969 through April 1970
Audenried Tunnel 22.6 mgd
Quakake Tunnel . 18.1 mgd
Design wet-weather mine drainage volume
Audenried Tunnel 24.5 mgd
Quakake Tunnel 19.6 mgd
Design Maximum Mine Drainage Volume
Estimated total 24-hour accumulation of
rainfall that will occur no more frequently
than once every 10 years 4.59 inches
Estimated acreage contributing ground
and surface water to Basin mine drainage
discharges
Audenried Tunnel 4,856 acres
Quakake Tunnel 4,582 acres
Estimated acreage contributing only
groundwater to Basin mine drainage
discharges
Audenried Tunnel 788 acres

Quakake Tunnel -

Fifty percent of the total rainfall on the
Basin assumed lost to the atmosphere by
evaporation and transpiration

Estimated runoff coefficient for areas
contributing only groundwater to Basin
mine drainage discharges 0.35
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Mine drainage volume based on acreage
contributing surface water and groundwater
Audenried Tunnel
Total available rainfall
4.59 in. 1 ft. 4,856 acres x 43,560 sq.ft. x 7.48 gal. 605 mgd
day X172 in. * acre cu.ft.
Evaporation - transpiration losses
50 605 mgd 303 mgd
100 *
Mine drainage volume from acreage
contributing surface water and
groundwater 302 mgd
Quakake Tunnel
Total available rainfall
4.59 in. 1 ft. 4,582 acres x 43,560 sq.ft. x 7.48 gal. 571 mgd
day X712 1in. X acre cu.ft.
Evaporation - transpiration losses
50 X 571 mgd 286 mgd

100

Mine drainage volume from acreage
contributing surface water and
groundwater 285 mgd



GANNETT FLEMING CORDDRY AND CARPENTER, INC.

Exhibit F
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Mine drainage volume based on acreage
contributing groundwater only
Audenried Tunnel
Total available rainfall
4.59 in. 1 ft. 788 acres x 43,560 sq.ft. x 7.48 gal. 98.2 mgd
day X 12 in. X acre cu.ft.
Losses
Evaporation - transpiration
50 98.2 mgd 49.1 mgd
00 *
Surface water runoff to streams
0.35 4 4.59 in. , _1 day x 788 acres x 0.646 mgd 34.1 mgd
day 24 hr. cfs
Mine drainage volume from acreage
contributing groundwater only 15.0 mgd
Total design maximum mine drainage volume
Audenried Tunnel 317 mgd
Quakake Tunnel 285 mgd

(1

(2)

Based on 37 years of data from U. S. Weather
Bureau Station at Tamaqua 4 North Dam.

Based on precipitation recorded at U. S.
Weather Bureau Station at Tamaqua 4 North Dam.
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EXHIBIT G

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES

JEANSVILLE BASIN MINE DRAINAGE ABATEMENT STUDY

RECOMMENDED CORE DRILLING PROGRAM
OVER AUDENRIED TUNNEL

Station Surface - Tunnel
Location (1) Elevation Elevation Depth Of Hole (2)
5,300 Feet +1,860 +1,200 760 Feet
7,300 Feet +1,860 +1,200 760 Feet
9,300 Feet +1,830 +1,200 730 Feet

(1) Based on inside distances from the
mouth of Audenried Tunnel.

(2) Holes to be drilled to a depth of
100 feet below tunnel elevation.
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