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Text:
  MCADOO ASSOCIATES SITE, SCHUYLKILL COUNTY, PENNSYLVANIA.

   #DR
   DOCUMENTS REVIEWED

        I AM BASING MY DECISION ON THE FOLLOWING DOCUMENTS DESCRIBING THE
   ANALYSIS OF COST-EFFECTIVENESS OF REMEDIAL ALTERNATIVES FOR THE
   MCADOO ASSOCIATES SITE:

       - MCADOO ASSOCIATES REMEDIAL INVESTIGATION

       - MCADOO ASSOCIATES FEASIBILITY STUDY

       - SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

       - RESPONSIVENESS SUMMARY.

   #DE
   DECLARATIONS

        CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION, AND LIABILITY ACT OF 1980
(CERCLA), AND THE NATIONAL CONTINGENCY PLAN (40 CFR PART 300), I HAVE DETERMINED THAT LIMITED EXCAVATION WITH
OFF-SITE DISPOSAL IN A RCRA FACILITY, COVERING IN ACCORDANCE WITH RCRA, 40 CFR 264.310(A) AND DIVERSION OF
SURFACE WATER AT THE MCADOO ASSOCIATES SITE IS A COST-EFFECTIVE REMEDY AND PROVIDES ADEQUATE PROTECTION OF
PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.  THE STATE OF PENNSYLVANIA HAS BEEN CONSULTED AND AGREES WITH
THE APPROVED REMEDY.  THEY HAVE SUGGESTED THAT WE INCLUDE APPLYING LIME TO THE SOIL IN THE REMOVAL/COVER
REMEDY.  THIS WILL BE CONSIDERED IN THE DESIGN PHASE.  IN ADDITION, THE ACTION WILL REQUIRE FUTURE OPERATION
AND MAINTENANCE ACTIVITIES TO ENSURE THE CONTINUED EFFECTIVENESS OF THE REMEDY.  THESE ACTIVITIES WILL BE
CONSIDERED PART OF THE APPROVED ACTION AND ELIGIBLE FOR TRUST FUND MONIES FOR A PERIOD OF 12 MONTHS.

        I AM DEFERRING SELECTION OF REMEDIAL RESPONSE MEASURES, IF ANY, FOR THE MINE POOL AND SURFACE WATER. 
ADDITIONAL EVALUATION OF THESE AREAS WILL CONTINUE.

        I AM DELEGATING TO THE REGIONAL ADMINISTRATOR THE RESPONSIBILITY FOR APPROVING ROD AMENDMENTS
CONCERNING THE SELECTION OF THE REMEDY FOR THIS OPERABLE UNIT FOR THE MCADOO SITE.

        I HAVE ALSO DETERMINED THAT THE ACTION BEING TAKEN IS APPROPRIATE WHEN BALANCED AGAINST THE
AVAILABILITY OF TRUST FUND MONIES FOR USE AT OTHER SITES.  IN ADDITION, THE OFF-SITE TRANSPORT AND SECURE
DISPOSITION IS MORE COST-EFFECTIVE THAN OTHER REMEDIAL ACTIONS, AND IS NECESSARY TO PROTECT PUBLIC HEALTH,
WELFARE OR THE ENVIRONMENT.

   JUNE 28, 1985         JACK W. MCGRAW, ACTING ASSISTANT ADMINISTRATOR
       DATE              OFFICE OF SOLID WASTE AND EMERGENCY RESPONSE.



                    SUMMARY OF REMEDIAL ALTERNATIVE SELECTION
                              MCADOO ASSOCIATES SITE

   #SLD
   SITE LOCATION AND DESCRIPTION

        THE MCADOO ASSOCIATES SITE IS AN EIGHT ACRE TRACK OF LAND LOCATED IN SCHUYLKILL COUNTY IN
NORTHEASTERN PENNSYLVANIA.  IT IS SITUATED APPROXIMATELY 1 1/2 MILES SOUTH OF MCADOO BOROUGH ON U.S. ROUTE
309. THE PROPERTY IS PRESENTLY OWNED BY FIRST VALLEY BANK OF BETHLEHEM, PENNSYLVANIA AND THE READING COMPANY
OF PENNSYLVANIA.

       COAL REFUSE CONSTITUTES MOST OF THE SITE AND SURROUNDING AREA.  THE SITE AND ADJACENT AREA WAS ONCE
USED EXTENSIVELY FOR DEEP AND STRIP MINING OF ANTHRACITE COAL.  SEVERAL HOMES ARE LOCATED WITHIN 1/4 MILE  
NORTH OF THE SITE.  POPULATION IS GREATER THAN 10,000 FOR MCADOO AND THE SURROUNDING AREAS.  AN AQUIFER
SYSTEM KNOWN AS THE MAUCH CHUNK FORMATION SUPPLIES DRINKING WATER FOR PEOPLE LIVING IN THE AREA WHO RELY ON
GROUND WATER.  THE SHALLOW AQUIFER SYSTEM UNDERLYING THE SITE CONSISTS OF MINED OUT COAL SEAMS AND IS
COLLECTIVELY KNOWN AS THE MINE POOL.  THE MINE POOL DRAINS INTO THE LITTLE SCHUYLKILL RIVER, A STREAM
SIGNIFICANTLY AFFECTED BY ACID MINE DRAINAGE.  THE SITE DOES NOT LIE IN A FLOOD PLAIN.

       THE SITE IS PRESENTLY ENCLOSED BY A CHAIN LINK FENCE.  SURFACE DEBRIS SUCH AS WOODEN PALLETS, CONCRETE
SLABS AND CONTAMINATED SOILS ARE LOCATED THROUGHOUT THE SITE.  IN ADDITION, A 1-2 INCH THICK RESIN-LIKE SHEET
RESULTING FROM A SPILL OVER A ONE ACRE AREA AND A 15,000 GALLON TANK CONTAINING ABOUT 1300 GALLONS OF
HAZARDOUS LIQUID AND SLUDGE MATERIAL LIE IN THE NORTHERN PORTION OF THE SITE.

   #SH
   SITE HISTORY

        THE AREA WAS ONCE USED EXTENSIVELY FOR DEEP AND STRIP MINING OF ANTHRACITE COAL.  MINING ACTIVITIES
STARTED IN 1884 AND CONTINUED PERIODICALLY UNTIL 1962.  COARSE AND FINE ROCK REFUSE FROM MINING  CONSTITUTE
MOST OF THE SITE.  AFTER THE SITE WAS ACQUIRED BY MCADOO ASSOCIATES IN JANUARY 1975, TWO ROTARY-KILN FURNACES
AND A VERTICAL LIQUID WASTE INCINERATOR WERE INSTALLED AND OPERATED.  THESE UNITS WERE USED FOR RECLAIMING
METALS BY BURNING OFF IMPURITIES ON METAL TURNINGS AND FOR DRYING HIGH-METAL CONTENT SLUDGES.  WASTE SOLVENTS
WERE REPORTEDLY USED AS THE FUEL.  THESE INCINERATORS WERE NOT USED AFTER  1977, DUE TO NONCOMPLIANCE WITH
PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES (PADER) AIR REGULATIONS.  THE OPERATOR APPLIED TO PADER
FOR A PERMIT TO OPERATE A ROTARY KILN INCINERATOR IN JANUARY 1978, BUT THE UNIT FAILED TO MEET COMPLIANCE
REQUIREMENTS AND WAS ABANDONED AFTER AUGUST 1978.

        THE OPERATOR SUBMITTED AN APPLICATION FOR A SOLID WASTE PERMIT TO THE PADER IN JANUARY 1978 AND WAS
GRANTED A CONDITIONAL PERMIT ON MAY 18, 1978.  PADER REPEATEDLY ATTEMPTED TO GET MCADOO ASSOCIATES TO  
IMPLEMENT REQUIREMENTS ATTACHED TO THE PERMIT.  AFTER ALL ATTEMPTS FAILED, THE PERMIT WAS REVOKED AND THE
SITE OPERATIONS SUBSEQUENTLY CLOSED ON APRIL 13, 1979.

        A LOG MAINTAINED BY MCADOO ASSOCIATES SHOWS ACCEPTANCE OF A VARIETY OF WASTES FROM JANUARY 1977
THROUGH NOVEMBER 1978.  THE LOGGED WASTES INCLUDED: 12,560 DRUMS OF PAINT SLUDGES, SPENT SOLVENTS, AND
METALLIC SLUDGES INCLUDING CYANIDE, BERYLLIUM, AND SODIUM WASTES; 394,000 GALLONS OF BULK ACIDIC AND CAUSTIC
LIQUIDS, TOLUENE, AND WASTE OIL/WATER; 13,226 TONS OF SOLID WASTES INCLUDING GRINDING GRIT (11,821 TONS),
ZINC WASTES (60 TONS), LEAD SILICATE (20 TONS), REFRACTORY BRICK (1085 TONS), AND MAGNESIUM SLUDGE (20 TONS);
AND OTHER MISCELLANEOUS RESIDUALS.  NONE OF THE INCOMING WASTE STREAMS RECEIVED PRIOR TO JANUARY 1977 WERE
LOGGED INTO THE FACILITY.

        AT THE TIME OF CLOSURE OF OPERATIONS IN JULY 1979, THE SITE CONTAINED 6,790 DRUMS OF HAZARDOUS WASTE
AND SEVERAL 15,000-GALLON AND 10,000-GALLON STORAGE TANKS OF HAZARDOUS WASTE.  IN 1980, PADER ERECTED A
CHAIN-LINK FENCE.  IN EARLY 1981 THROUGH 1982, THE POTENTIALLY RESPONSIBLE PARTIES DISASSEMBLED AND REMOVED
THE INCINERATOR BUILDINGS, AND REMOVED THE DRUMS AND ALL BUT ONE OF THE 15,000-GALLON STORAGE   TANKS.

   #CSS
   CURRENT SITE STATUS

        IN MAY 1983, EPA SPONSORED A SUPERFUND REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) TO SUPPLEMENT
PREVIOUS FINDINGS AND PROVIDE SUFFICIENT DATA TO PLAN CLEANUP STRATEGIES.  THE FOLLOWING   SECTIONS HIGHLIGHT
THE SITE WORK COMPLETED.

   1) HYDROGEOLOGIC CONDITIONS

       GEOLOGIC STRUCTURE IN THE VICINITY OF THE SITE IS VERY COMPLICATED. THE STRATIGRAPHY UNDERNEATH AND IN



THE VICINITY OF THE SITE, HOWEVER, WAS DETERMINED DURING THE REMEDIAL INVESTIGATION.  THE SITE IS LOCATED
WITHIN A SYNCLINAL BASIN WITHIN 100 FEET OF A HIGH ANGLE REVERSE FAULT. ROCK STRATA IN KLINE TOWNSHIP ARE
TIGHTLY FOLDED SYNCLINES AND ANTICLINES INTERSPERSED WITH SEVERAL FAULTS.  THE THREE UPPERMOST FORMATIONS
UNDERLYING THE SITE BORDER OF OCCURRENCE ARE THE LLEWELLYN, POTTSVILLE, AND MAUCH CHUNK.  THE MAUNCH CHUNK
FORMATION IS COMPOSED OF RED SHALE, GRAY SANDSTONE AND SILTSTONE.  THE RED SHALE FORMS A PRODUCTIVE AQUIFER
USED IN THE AREA AND TAPPED BY LOCAL RESIDENTIAL WELLS.  THE POTTSVILLE FORMATION OVERLIES THE MAUCH CHUNK
AND IS COMPOSED OF RESISTANT, WELL-CEMENTED, COARSE GRAIN SANDSTONE AND  CONGLOMERATES.  THE LLEWELLYN
FORMATION OVERLIES THE POTTSVILLE FORMATION, AND IS COMPOSED CHIEFLY OF SANDSTONE AND THE MAMMOUTH AND BUCK
MOUNTAIN COAL SEAMS.  THE BUCK MOUNTAIN SEAM OUTCROPS THROUGH THE   NORTHERN END OF THE SITE WHILE THE
MAMMOUTH SEAM OUTCROPS WITHIN 50 FEET OF THE SOUTHEASTERN END OF THE SITE.  THE BUCK MOUNTAIN SEAM WAS
EXTENSIVELY DEEP-MINED RESULTING IN A LABYRINTH OF UNDERGROUND,   INTERCONNECTED MINE SHAFTS AND ROCK TUNNELS
IN THE SANDSTONE BEDROCK. THESE MINE SHAFTS AND ROCK TUNNELS COLLECTIVELY FORM A BEDROCK AQUIFER SYSTEM KNOWN
AS THE MINE POOL.  THE GROUND WATER IN THE MINE POOL IS   THOUGHT TO VARY IN ELEVATION AS MUCH AS 20 FEET
DURING THE YEAR WITHIN THE LLEWELLYN BEDROCK BUT DOES NOT REACH THE RESIDUAL SOIL OR REFUSE AT THE SITE.  THE
POOL IS BELIEVED TO HAVE ONLY ONE OUTLET, WHICH IS AN OLD MINE SHAFT ENTRANCE KNOWN AS THE SILVERBROOK
DISCHARGE.  THE DISCHARGE IS LOCATED APPROXIMATELY 1500 FEET SOUTH OF THE SITE AND PRODUCES A STREAM KNOWN AS
THE LITTLE SCHUYLKILL RIVER.  FIGURE 1 ILLUSTRATES THE GROUND WATER FLOW PATHS TO THE MINE POOL.

        AS DOCUMENTED IN THE REMEDIAL INVESTIGATION, ELEVATED LEVELS OF METALS WERE DETECTED IN THE MINE POOL
AND SITE FILL.  IN THE MINE POOL, ALUMINUM, CHROMIUM, BARIUM, BERYLLIUM, COBALT, COPPER, IRON, NICKEL,
MANGANESE, ZINC, AND ARSENIC WERE DETECTED AT 60,000, 30, 200, 12, 270, 350, 38,000, 240, 5,500, 920, AND 50
PPB RESPECTIVELY.  SELENIUM AND CYANIDE WERE NOT DETECTED.  IN SITE FILL, METALS SUCH AS BERYLLIUM, NICKEL,
CHROMIUM, AND ZINC WERE DETECTED IN HIGHER CONCENTRATIONS IN ON-SITE FILL THAN WHAT WOULD NORMALLY BE
EXPECTED IN FROM COAL REFUSE, AS EVIDENCED BY APPENDICES A AND B.  LEVELS OF METALS IN ON SITE SOIL FILL ARE
BELIEVED TO BE HIGHER THAN BACKGROUND BECAUSE THEY ARE ELEVATED WHEN COMPARED TO LITERATURE VALUES, AND SOIL
AREAS WITH HIGH LEVELS OF METALS CORRESPOND TO LOCATIONS WHERE DRUMS OF METALLIC SLUDGES WERE STORED. 
APPENDIX A CONTAINS A 1984 REPORT PUBLISHED BY PENNSYLVANIA STATE UNIVERSITY ENTITLED VARIABILITY IN THE
INORGANIC CONTENT OF UNITED STATES COALS - A MULTIVARIATE STATISTICAL STUDY.  APPENDIX B CONTAINS INFORMATION
OBTAINED FROM THE PENNSYLVANIA STATE COAL RESEARCH   INSTITUTE.  BERYLLIUM, NICKEL, CHROMIUM, AND ZINC WERE
DETECTED IN ON-SITE FILL AT 28, 1720, 1370, AND 48,000 PPM RESPECTIVELY.  MEAN LEVELS OF THESE METALS IN
ANTHRACITE COAL FROM THE APPALACHIAN REGION   FROM APPENDIX A ARE 2.2, 42.4, 49.0, AND 20.7 PPM RESPECTIVELY.
LEVELS OF METAL SHOULD BE GREATER IN COAL THAN COAL REFUSE SO THAT APPENDIX A REPRESENTS A CONSERVATIVE
ESTIMATE.  OTHER INORGANICS SUCH AS CADMIUM,  LEAD, AND CYANIDE WERE FOUND IN ON-SITE FILL IN HIGHER
CONCENTRATIONS THAN ARE NORMALLY FOUND IN SOIL.  NO DATA WAS AVAILABLE ON THE NORMAL CONCENTRATIONS OF
CADMIUM AND LEAD IN COAL.  CADMIUM TYPICALLY OCCURS AT  0.2 PPM WHILE LEAD TYPICALLY OCCURS AT ABOUT 14 PPM
IN UNITED STATES SOILS.  CYANIDE IS NOT BELIEVED TO OCCUR NATURALLY IN COAL BUT IS A PRODUCT OF ANAEROBIC
COAL COMBUSTION OR OF INDUSTRIAL ORIGIN.  CADMIUM,   LEAD, AND CYANIDE WERE DETECTED IN SITE FILL AT
CONCENTRATIONS UP TO 137, 2,830, AND 44 PPM, RESPECTIVELY.

        ELEVATED LEVELS OF METALS DETECTED IN THE MINE POOL MIGHT BE CAUSED BY A COMBINATION OF ACID MINE
DRAINAGE AND MIGRATION OF METALS FROM SITE FILL.  FOR EXAMPLE, BERYLLIUM WAS DETECTED AT 28 AND 10 PPM IN
TEST PITS 24 AND 14 RESPECTIVELY.  THE MEAN CONCENTRATION IN THE BUCK MOUNTAIN COAL SEAM FROM APPENDIX B IS
ONLY 0.62 PPM.  ALSO, TEST PITS 24 AND 14 CORRESPOND TO LOCATIONS WHERE SLUDGES WERE BELIEVED TO HAVE BEEN
STORED. TEST PIT 24 HAD STRONG ORGANIC ODORS INDICATIVE OF BULK DISPOSAL WHILE TEST PIT 14 CONTAINED THE
HIGHEST CONCENTRATIONS OF NICKEL AND CADMIUM DETECTED ON-SITE, 1720 AND 137 PPM, RESPECTIVELY.  IN ADDITION,
BERYLLIUM WAS DETECTED IN THE MINE POOL AT 12 PPB, A LEVEL HIGHER THAN NORMALLY FOUND IN GROUND WATER.  THE
PRESENT MIGRATION OF METALS FROM THE FILL TO THE MINE POOL CANNOT BE CONCLUSIVELY DEDUCED THOUGH.  EPA
RECENTLY SAMPLED THE BIG GORILLA QUARRY NEAR THE SITE WHICH IS CONSIDERED AN UPGRADIENT PART OF THE MINE
POOL.  A COMPARISON OF BERYLLIUM, CADMIUM, CHROMIUM, NICKEL, AND ZINC IN THE BIG GORILLA   (UPGRADIENT), MINE
POOL (SITE), AND SILVERBROOK DISCHARGE (DOWNGRADIENT) YIELDS, INCONCLUSIVE RESULTS.

   METAL         BIG GORILLA     MINE POOL      SILVERBROOK DISCHARGE

   BERYLLIUM    LT 10               12               LT 5
   CADMIUM      LT 10 - 20      NOT ANALYZED            1.1
   CHROMIUM     LT 10               30              LT 10
   NICKEL       LT 50 - 1230       240                 89
   ZINC            210 - 270       920                340

   ALL VALUES ARE IN PPB.

        BERYLLIUM, ZINC, AND POSSIBLY NICKEL MAY BE LEACHING FROM THE SITE FILL AND RESULTING IN SOMEWHAT
HIGHER THAN NORMAL ACID MINE DRAINAGE METALS LEVELS IN THE MINE POOL.  THE LEVELS OF METALS IN THE MINE POOL,
IN GENERAL, UNDERLYING THE SITE DO NOT APPEAR SIGNIFICANTLY HIGHER THAN LEVELS OF METALS DETECTED IN THE MINE
QUARRY.  FURTHER SAMPLING WOULD BE REQUIRED TO SUBSTANTIATE ANY PRESENT RELEASES OF METALS TO THE MINE POOL.

        METALS COULD MIGRATE FROM SITE FILL, THOUGH, IN SIGNIFICANT CONCENTRATIONS IF SITE FILL CAME INTO



CONTACT WITH MINE POOL WATER AS IN THE CASE OF AN INCIDENT OF MINE SUBSIDENCE OF SUFFICIENT MAGNITUDE.  THE
PH OF THE MINE POOL WATER FROM THE BIG GORILLA QUARRY IS 3.5.  AT THIS LOW PH, METALS FREELY LEACH FROM
SOILS.  PADER HAS REPORTED THAT MINE SUBSIDENCE HAS OCCURRED IN THE AREA.  THE RISK AND MAGNITUDE OF MINE
SUBSIDENCE IS UNKNOWN AT THE MCADOO SITE.  IN THE ABSENCE OF SIGNIFICANT MINE SUBSIDENCE, IT IS DIFFICULT TO
PREDICT THE MOBILITY OF METALS IN SITE FILL.  IF METALS ARE NOT PRESENTLY MIGRATING TO THE MINE POOL, THEY
COULD SLOWLY MOVE DOWNWARD IN THE UNSATURATED SOIL COLUMN FROM RAINFALL SOLUBILIZATION AND MIGRATE TO THE
MINE POOL SOMETIME IN THE FUTURE.

        MOBILITY OF ORGANICS PRESENT IN SITE FILL IS A LITTLE EASIER TO PREDICT.  MOST NONIONIC HYDROPHOBIC
(PREFERRING ORGANIC PHASE TO WATER PHASE) ORGANICS REMAIN ADSORBED TO SOILS REGARDLESS OF PH LEVELS SO THE
EFFECT OF MINE SUBSIDENCE WOULD NOT BE AS SEVERE AS WITH METALS. HOWEVER, SOILS CONTAINING ORGANIC COMPOUNDS
UNDER SATURATED CONDITIONS WOULD BE EXPECTED TO LEACH ORGANICS AT GREATER RATES THAN UNDER UNSATURATED SOIL
CONDITIONS CURRENTLY PRESENT ON-SITE.  IF SIGNIFICANT SUBSIDENCE OCCURRED, SOILS CONTAINING ORGANIC COMPOUNDS
WOULD COME INTO CONTACT WITH MINE POOL WATER AND LEACHING OF ORGANICS WOULD MOSTLY DEPEND ON THE ADSORPTION
PARTITION COEFFICIENTS (KOC) OF INDIVIDUAL COMPOUNDS.  ADSORPTION PARTITION COEFFICIENTS CAN BE THOUGHT OF AS
THE RATIO OF THE AMOUNT OF CHEMICAL ADSORBED PER UNIT WEIGHT OF ORGANIC CARBON IN THE SOIL OR SEDIMENT TO THE
CONCENTRATION OF THE CHEMICAL DISSOLVED IN SOLUTION AT EQUILIBRIUM.  KOC VALUES MAY RANGE FROM 1 TO
10,000,000.  WHEN LABORATORY OBSERVED KOC VALUES ARE NOT AVAILABLE, THEY CAN BE CALCULATED FROM LINEAR
REGRESSION EQUATIONS USING OCTANOL-WATER COEFFICIENTS (KOW).  KOW IS DEFINED AS THE RATIO OF A CHEMICAL'S
CONCENTRATION IN THE OCTANOL PHASE TO ITS CONCENTRATION IN THE AQUEOUS PHASE.  IT IS AN INDICATION OF A
CHEMICAL'S HYDROPHOBICITY.  EQUATIONS USING KOW VALUES ARE PREFERABLE TO EQUATIONS UTILIZING OTHER PHYSICAL
PROPERTIES SUCH AS WATER SOLUBILITY BECAUSE OF HIGHER CORRELATION COEFFICIENTS (R2).  TWO EQUATIONS WERE USED
TO CALCULATE KOC FROM WHICH AN AVERAGE VALUE WAS OBTAINED.  EQUATION 1 WAS DERIVED FROM BROWN ET. AL.  (LOG
KOC = 0.937 LOG KOW - 0.006), HAS A R2 VALUE OF 0.95 AND WAS DERIVED FROM AROMATICS, POLYNUCLEAR AROMATICS,
TRIAZINES, AND DINITROANILINE HERBICIDES.  EQUATION 2 WAS DERIVED FROM KARICHKOFF (LOG KOC = LOG KOW - 0.21),
HAS A CORRELATION VALUE OF 1.00 AND WAS DERIVED USING MOSTLY AROMATIC OR POLYNUCLEAR AROMATICS.  THESE
EQUATIONS WERE USED BECAUSE THEY WERE DERIVED FROM THE TYPE OF COMPOUNDS PRESENT ON-SITE.  THE FOLLOWING IS A
LIST OF ORGANIC COMPOUNDS DETECTED AND THEIR CALCULATED KOC VALUES.  THE KOC VALUES ARE PRESENTED TO GIVE AN
IDEA OF THE MOBILITY OF EACH CONTAMINANT DETECTED IN SITE SOILS AND WILL BE USED LATER ON TO DEVELOP SAFE
SOIL LEVELS FOR EACH CONTAMINANT.  ALL KOW VALUES WERE OBTAINED FROM "WATER-RELATED ENVIRONMENTAL FATE OF 129
PRIORITY POLLUTANTS.  VOLUMES I AND II" - EPA 440/4-79-029 A AND B.

                                 LOG KOW     LOG KOC   LOG KOC    AVG
   COMPOUNDS                                 EQN. 1    EQN. 2    LOG KOC

   ACIDS

   PHENOL                         1.46        1.36      1.26       1.32
   4-METHYLPHENOL                 1.94        1.81      1.73       1.78

   BASE/NEUTRALS

   BIS(2-ETHYLHEXYL)PHTHALATE     5.30*       4.96      5.09       5.03
   BUTYL BENZYL PHTHALATE         5.80        5.43      5.59       5.52
   DI-N-BUTYL PHTHALATE           5.20        4.87      5.00       4.93
   DIETHYL PHTHALATE              3.22        3.01      3.00       3.01
   BENZYL ALCOHOL                 1.50        1.40      1.29       1.34
   ISOPHORONE                     1.70        1.59      1.49       1.54
   FLUORANTHENE                   5.53        5.18      5.32       5.26
   NAPHTHALENE                    3.36        3.14      3.15       3.15
   PHENANTHRENE                   4.46        4.18      4.25       4.22
   CHRYSENE                       5.60        5.24      5.39       5.32
   PYRENE                         5.30        4.96      5.09       5.03
   BENZO(A)ANTHRACENE             5.60        5.24      5.39       5.32
   BENZO(K)FLUORANTHENE           6.85        6.41      6.64       6.54
   BENZO(B)FLUORANTHENE           6.60        6.18      6.39       6.30
   DIBENZOFURAN                   4.12        3.85      3.91       3.88

   VOLATILES

   HEXACHLOROETHANE               3.34        3.13      3.13       3.13
   PCBS
   PCB-1248                       6.11        5.72      5.90       5.82
   PCB-1254                       6.03        5.64      5.82       5.74

   *  TWO VALUES WERE GIVEN (8.73 & 5.3); THE LOWER ONE WAS CHOSEN.



        DURING THE RI/FS STUDY THERE WAS CONSIDERABLE CONCERN ABOUT THE POSSIBILITY OF RESIDENTIAL WELL
CONTAMINATION NEAR THE SITE. RESIDENTIAL WELLS ON SILVERBROOK ROAD (1/4 MILE NORTH OF THE SITE) WERE  
SAMPLED DURING THE RI.  SILVER WAS DETECTED AT 86 PPB IN ONE WELL.  THE AMBIENT EPA WATER QUALITY CRITERIA
FOR SILVER IS 50.0 PPB.  THE WELL WAS RESAMPLED SEVERAL MONTHS LATER AND DID NOT SHOW SILVER LEVELS EXCEEDING
50.0 PPB.  THE RI CONCLUDED THOUGH THAT WATER ENTERING THE RESIDENTIAL WELLS DOES NOT ORIGINATE FROM THE
MCADOO ASSOCIATES SITE BECAUSE THE UPPER FRACTURED ZONE OF THE FORMATION IS SLOPING DOWNWARD TO THE SOUTH AND
WEST, AND THE CONES OF DEPRESSION CREATED BY  THESE WELLS ARE INSUFFICIENT TO REVERSE THE DIRECTION OF GROUND
WATER FLOW.

        ANOTHER CONCERN WAS THE POSSIBILITY OF RESIDENTIAL WELL CONTAMINATION OF OF WELLS LOCATED ADJACENT TO
THE LITTLE SCHUYLKILL RIVER FROM GROUND WATER RECHARGE.  THIS CONTAMINATION ALSO IS VERY UNLIKELY BECAUSE THE
WELLS IN QUESTION ARE TOPOGRAPHICALLY UPGRADIENT OF THE RIVER AND ARE LIKELY HYDROLOGICALLY UPGRADIENT. 
UNDER NORMAL HYDROLOGICAL CONDITIONS THE SHALLOW FLOW WOULD DISCHARGE INTO THE RIVER WHILE DEEPER FLOW WOULD
CONTINUE BENEATH THE RIVER.  EVEN UNDER MAXIMUM PUMPING CAPACITIES, DOMESTIC WELLS DO NOT PRODUCE ENOUGH FOR
THE CONE OF DEPRESSION TO INTERSECT THE RIVER ITSELF. ALSO, THE STILL CREEK   RESERVOIR IS LOCATED IN THE
SAME GENERAL AREA.  NOT ONLY IS THE RESERVOIR UPGRADIENT, IT WOULD ALSO BE AN ADDITIONAL HYDRAULIC LOAD ON
THE SYSTEM.  THIS EFFECT WOULD CREATE HIGHER GRADIENTS IN THE RESERVOIR   AREA CAUSING FLOW PATTERNS TO BE
GENERATED IN THE DIRECTION OF THE RIVER.

   2) SURFACE WATER CONDITIONS

        AS PREVIOUSLY STATED, THE MINE POOL FLOWS TO AN OUTFALL CALLED THE SILVERBROOK DISCHARGE AND BECOMES
THE HEADWATER FOR THE LITTLE SCHUYLKILL RIVER, A STREAM SIGNIFICANTLY AFFECTED BY ACID MINE DRAINAGE. AS ONE
PROCEEDS NORTH OF TAMAQUA (A TOWN APPROXIMATELY 12 STREAM MILES SOUTH OF THE MINE DISCHARGE POINT) TOWARDS
THE SITE, THE STREAM BECOMES INCREASINGLY ACIDIC AND INCAPABLE OF SUPPORTING A HEALTHY COMMUNITY OF AQUATIC
LIFE.  THE WILKES-BARRE REGIONAL OFFICE OF THE PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES (PADER)
RECENTLY COMPLETED AN EXTENSIVE INORGANIC ANALYSIS AND A QUALITATIVE AQUATIC MACROINVERTEBRATE SURVEY.  THE
REGIONAL OFFICE SAMPLED MANY POINTS AND TRIBUTARIES ALONG THE LITTLE SCHUYLKILL RIVER EXTENDING FROM THE MINE
OUTFALL TO AN AREA SEVERAL MILES SOUTH OF TAMAQUA FROM OCTOBER 1 TO OCTOBER 15, 1984. RELEVANT DATA ARE
PRESENTED ON THE NEXT PAGE FOR SAMPLING POINTS LOCATED   IN THE RIVER FROM THE OUTFALL TO THE PADER WATER
QUALITY STATION 1-19 LOCATED IN WALKER TOWNSHIP (APPROXIMATELY FOUR STREAM MILES SOUTH OF TAMAQUA).

        DATA FROM PAGES 7 AND 8 INDICATES THAT THE STREAM BEGINS TO RECOVER AT LSR4 AND PROBABLY COULD
SUPPORT SOME FORMS OF AQUATIC LIFE AT LSR5. THE WILKES BARRE OFFICE IS PRESENTLY INTERPRETING THESE RESULTS.

                                          LOCATION

   PARAMETER         LSR1    LSR2    LSR3   LSR4    LSR5    LSR6   LSR7

   FLOW(MGD)         0.07    2.26    3.04   7.69    9.76    27.14  29.08
   PH                3.3     3.6     3.8    4.8     5.7     7.1    6.8
   ALKALINITY(MG/L)  0       0       0      2       3       28     24
   ACIDITY(MG/L)     176     128     102    60      26      0      0
   HARDNESS(MG/L)    204     93      62     45      32      678    468
   SULFATE(MG/L)     276     120     76     41      29      738    516
   ALUMINUM          11,000  6,000   4,800  2,200   600     900    1000
   ARSENIC           7.3     LT 4    LT 4   LT 4    LT 4    LT 4   LT 4
   BERYLLIUM         LT 10   LT 10   LT 10  LT 10   LT 10   LT 10  LT 10
   CADMIUM           2.80    0.77    2.98   0.56    0.20    0.21   LT 0.2
   CHROMIUM          LT 70   LT 70   LT 70  LT 70   LT 70   LT 70  LT 70
   COPPER            LT 80   LT 80   LT 80  LT 80   LT 80   LT 80  LT 80
   IRON              8,470   7,040   1,110  520     160     1,280  990
   LEAD              16.6    4.1     6.8    LT 4    LT 4    LT 4   LT 4
   MANGANESE         2,480   1,450   830    510     260     1,210  1,000
   MERCURY           LT 2.0  LT 2.0  LT 2.0 LT 2.0  LT 2.0  LT 2.0 LT 2.0
   NICKEL            150     LT 140  LT 140 LT 140  LT 140  LT 140 LT 140
   SELENIUM          LT 6    LT 6    LT 6   LT 6    LT 6    LT 6   LT 6
   THALLIUM          LT 120  LT 120  LT 120 LT 120  LT 120  LT 120 LT 120
   ZINC              390     280     160    90      70      70     80.

   SAMPLING LOCATION DESCRIPTION

   LSR1:  LITTLE SCHUYLKILL RIVER, 10 YARDS UPSTREAM OF SILVERBROOK OUTFALL

   LSR2:  LITTLE SCHUYLKILL RIVER, 50 YARDS UPSTREAM OF MOUTH OF LOFTY
          CREEK (APPROXIMATELY 3/4 MILES DOWNSTREAM OF OUTFALL)



   LSR3:  LITTLE SCHUYLKILL RIVER AT BRIDGE IN VILLAGE IN GINTER
          (APPROXIMATELY 1 1/2 MILES DOWNSTREAM OF OUTFALL)

   LSR4:  LITTLE SCHUYLKILL RIVER AT BRIDGE ON ROUTE 54 (APPROXIMATELY 7
          MILES DOWNSTREAM OF OUTFALL)

   LSR5:  LITTLE SCHUYLKILL RIVER AT FIRST HIGHWAY DOWNSTREAM OF LOCUST
          CREEK (APPROXIMATELY 10 MILES DOWNSTREAM OF OUTFALL)

   LSR6:  LITTLE SCHUYLKILL RIVER AT ROUTE 309 BRIDGE IN TAMAQUA
          (APPROXIMATELY 12 MILES DOWNSTREAM OF OUTFALL)

   LSR7:  LITTLE SCHUYLKILL RIVER AT PADER MONITORING STATION IN WALKER
           TOWNSHIP (APPROXIMATELY 17 MILES DOWNSTREAM OF OUTFALL).

   WATER QUALITY VALUES ARE IN PARTS PER BILLION (PPB) UNLESS OTHERWISE NOTED.  MGD REFERS TO MILLIONS OF
GALLONS PER DAY, AND PPM REFERS TO PARTS PER MILLION.  ALL METALS ARE EXPRESSED AS TOTAL CONCENTRATIONS  
(DISSOLVED AND SUSPENDED).



                                             LOCATION

                                LSR1  LSR2  LSR3  LSR4  LSR5  LSR6  LSR7

   SPECIES

   NEMATODA (ROUNDWORMS)
   OLIGOCHAETA (SEGMENTED WORMS)
   ASTACIDAE (CRAYFISH)
   EPHEMEROPTERA (MAYFLIES)
     BACTIS SPL
     B. SP2
     PSEUDOCLOEON
     EPHEMERELLA
     PARALEPTOPHLEBIA
     ISONYCHIA
     STENONEMA
     STENOCRON
     PLECOPTERA (STONEFLIES)                                X
   ALLONARCYS PROTEUS
     PELTOPERLA
     NEMOURA
     ISOPERLA
     ACRONEURIA CAROLINENSIS
     A. ABNOMIS
     A. EVOLUTA
     A. UNK. SP
     PHASGANOPHORA CAPITATA
     ECCOPTURA XANTHENES
     PARAGNETINA IMMARGINATA
   COLEOPTERA (BEETLES)
     ELMIDAE
     PSEPHEUS
   TRICOPTERA (CADDISFLIES)
     HYDROPSYCHE SPL
     H. SP2
     CHEUMATOPSYCHE
     DIPLECTRONA
     DOLOPHILODES
     POLYCENTROPUS
     GLOSSOSOMA
     RHYACOPHILA                                            X
   MEGALOPTERA (HELLGRAMMITES, ETC.)
     NIGRONIA
     CORYDALUS
   DIPTERS (TRUE FLIES)
     CHIRONOMIDAE
     HEXATOMA
     TIPULA
     ATHERIX
   ODONATA (DRAGONFLIES)
     GOMPHUS
     LANTHUS
     BOYERIA
     MACROMIA
     CALOPTERYX
     SPHAERIUM (CLAMS)
     PHYSA (SNAIL)

   TOTAL TAXA                      0     0      0     0     2     0    0.

   IN TWO PREVIOUS STUDIES, DER HAD CONCLUDED THAT THE LITTLE SCHUYLKILL RIVER WAS DEGRADED FROM ACID MINE
DRAINAGE.

        ALSO, IN JANUARY OF 1979, THE READING OFFICE CONCLUDED THAT THE MAIN STEM (FROM OUTFALL OF TAMAQUA)
DOES NOT SUPPORT A HEALTHY AQUATIC COMMUNITY AND COULD NOT SUPPORT A SPORT FISHERY.



        EPA REGION III LEARNED FROM A LOCAL RESIDENT THAT THE LITTLE SCHUYLKILL RIVER WAS BEING STOCKED WITH
FISH AND CONTACTED THE PENNSYLVANIA FISH COMMISSION TO VALIDATE THIS CLAIM.  THE COMMISSION STATED THAT THE
RIVER HAD BEEN LESS ACIDIC IN THE PAST FEW YEARS AND THAT THE QUALITY AND QUANTITY OF AQUATIC LIFE WAS
IMPROVING.  THE COMMISSION BEGAN STOCKING THE RIVER WITH BROOK AND BROWN TROUT AT VARIOUS LOCATIONS BETWEEN
LOCUST AND PANTHER CREEKS (DIRECTLY NORTH AND SOUTH OF TAMAQUA) IN 1983 AND EXPERIENCED LIMITED SUCCESS.  THE
BROWN TROUT SEEMED TO HAVE SUFFERED FROM CHRONIC TOXICITY POSSIBLY FROM LOW PH   LEVELS OR ELEVATED
CONCENTRATIONS OF METALS AND SULFATES.  IN 1984, THE COMMISSION ONLY STOCKED THE RIVER WITH BROOK TROUT AND
WAS FAIRLY SUCCESSFUL.  THE COMMISSION ALSO STATED THAT THE LITTLE SCHUYLKILL RIVER   CONSERVATION CLUB ( A
LOCAL FISHING CLUB) HAD BEEN STOCKING THE RIVER WITH BROOK, BROWN, AND RAINBOW TROUT, AND BASS AND CATFISH
FOR THE PAST 5 YEARS AT OWL CREEK (A STREAM A FEW MILES SOUTH OF TAMAQUA).  THE CLUB OBTAINS ITS FISH FROM
THE FISH COMMISSION.

         IT IS OBVIOUS THAT THE RIVER IS SEVERELY AFFECTED BY ACID MINE DRAINAGE NORTH OF LSR5.  AT POINTS
SOUTH OF LSR5 THOUGH, IT APPEARS THAT A LIMITED POPULATION OF SOME MACROINVERTEBRATES AND STOCKED FISH CAN 
SURVIVE.  SINCE STOCKED FISH ARE CONSUMED BY HUMANS, IT IS POSSIBLE THAT A RELEASE OF CONTAMINANTS COULD
AFFECT NOT ONLY AQUATIC LIFE, BUT HUMANS WHO INGEST AQUATIC LIFE.  BIOLOGICAL UPTAKE OF CONTAMINANTS BY FISH
WOULD DEPEND ON FACTORS SUCH AS LIPID CONTENT, UPTAKE AND DEPURGATION RATES, DIFFERENCES IN METABOLISM,
ORGANISM BEHAVIOR (I.E. BOTTOM DWELLING, LENGTH OF TIME IN CONTAMINATED AREA), WATER TEMPERATURE, DISSOLVED
OXYGEN LEVEL AND THE SALINITY IN THE WATER.

   3)  SURFACE DRAINAGE CONDITIONS

        SINCE THE MINE SPOIL ON-SITE IS FAIRLY PERMEABLE, MOST RAINWATER PERCOLATES INTO THE MINE SPOIL
RATHER THAN RUNNING OFF-SITE.  SURFACE WATER THAT DOES RUN-OFF GENERALLY FLOWS FROM NORTH TO SOUTH ON-SITE.
THERE IS SEVERE EROSIONAL DAMAGE AT THE SITE AS EVIDENCED BY SEVERAL GULLEYS CUTTING INTO THE COAL REFUSE. 
OF MAJOR CONCERN IS THE OFF-SITE MIGRATION OF CONTAMINANTS VIA SURFACE WATER RUN-OFF.  IN ADDITION TO THE
PREVIOUSLY LISTED ORGANIC AND INORGANIC CONTAMINANTS DETECTED AT VARIOUS DEPTHS IN SOILS ON-SITE, A ONE ACRE
RESIN SHEET LIES ON THE SURFACE IN THE NORTHERN PART OF THE SITE.  THIS RESIN SHEET APPEARS TO BE ONE OR TWO
INCHES THICK AND CONTAINS THE FOLLOWING COMPOUNDS:

                      CONTAMINANT                          CONCENTRATION

   STYRENE (TENTATIVELY IDENTIFIED)                         10 - 100% *
   ALKANE SUBSTITUTED BENZENES (TENTATIVELY IDENTIFIED)     1 - 10%
   BRANCHED CHAIN HYDROCARBONS (TENTATIVELY IDENTIFIED)     1 - 10%
   4-METHYL-2-PENTANONE                                     1 - 10%
   TRICHLOROETHYLENE                                        2.8%
   1,1,1-TRICHLOROETHANE                                    2.0%
   NAPHTHALENE (TENTATIVELY IDENTIFIED)                     1.3%
   1,2-DICHLOROPROPANE                                      1.2%
   METHYL ETHYL KETONE                                      0.1 - 1.0%
   XYLENE (ISOMER)                                          0.1 - 1.0%
   METHYL ETHYL BENZENE (ISOMER)                            0.1 - 1.0%
   TRIMETHYL BENZENE                                        0.1 - 1.0%
   DECANE                                                   0.1 - 1.0%
   TOLUENE                                                  0.64%
   1,2-DICHLOROETHANE                                       0.63%
   BENZENE                                                  0.19%
   TETRACHLOROETHYLENE                                      0.12%
   ETHYLBENZENE                                             0.10%
   ACETONE                                                  0.01 - 0.10%
   NONANE                                                   0.01 - 0.10%
   PROPYL BENZENE                                           0.01 - 0.10%

   * 1% = 10,000 PPM.

   4)  AIR CONDITIONS

         AIR MONITORING SCANS WERE PERFORMED OVER A 12-ACRE AREA ON AND NEAR THE SITE DURING THE REMEDIAL
INVESTIGATION.  MONITORING WAS DONE TO DETERMINE THE PRESENCE OF RADIOACTIVE SUBSTANCES, OXYGEN LEVELS, AND
EXPLOSIVE AND ORGANIC VAPORS.  RESULTS OF THESE TESTS DID NOT INDICATE THE PRESENCE OF ANY OF THESE
CONTAMINANTS AT ABOVE BACKGROUND LEVELS. HOWEVER, THESE FINDINGS PARTICULARLY FOR ORGANIC VAPORS DO NOT MEAN
THAT SOME CONTAMINANTS ARE NOT VOLATILIZING FROM THE SITE SOIL OR THE RESIN SHEET SINCE ODORS CAN BE OBSERVED
EMANATING FROM THE SITE DURING WARM SUMMER DAYS.  AIR SAMPLING WAS NOT CONDUCTED DURING THE SUMMER.  SINCE
VAPORS CAN BE OBSERVED DURING WARM SUMMER MONTHS AND MUTAGENIC COMPOUNDS WERE DETECTED IN THE RESIN SHEET, IT
IS POSSIBLE THAT SOME LOW AND UNDETERMINED HEALTH RISK COULD RESULT FROM THE INHALATION OF VAPORS ON-SITE. 
ANOTHER CONCERN IS THE POSSIBILITY THAT CONTAMINANTS ADSORBED TO MICRON SIZE SOIL PARTICLES COULD BE



DISPERSED VIA WIND EROSION AND INHALED OR INGESTED BY PERSONS TRAVELING ON OR NEAR THE SITE. PARTICULATE AIR
SAMPLING WAS NOT CONDUCTED DURING THE REMEDIAL INVESTIGATION, IT IS DIFFICULT TO QUANTIFY THIS RISK.  CONCERN
ABOUT INGESTION OR INHALATION OF AIRBORNE SOIL PARTICLES IS BASED UPON THE OBSERVATION OF HIGHER THAN
BACKGROUND LEVELS OF ORGANIC AND INORGANIC CONTAMINANTS IN SOIL.  MANY OF THESE CONTAMINANTS ARE SUSPECTED
CARCINOGENS AND HAVE CANCER RISK FACTORS IN THE LOW PARTS PER BILLION RANGE.  FOR EXAMPLE, BERYLLIUM WAS
DETECTED IN SURFACE SOILS AT CONCENTRATIONS UP TO 28.0 PPM AND IS CONSIDERED AN INDUSTRIAL SUBSTANCE SUSPECT
OF CARCINOGENIC POTENTIAL BY THE AMERICAN CONFERENCE OF   GOVERNMENT HYGIENISTS (ACGIH).  THE TIME WEIGHTED
AVERAGE (TWA) FOR BERYLLIUM IS 2.0 UG/M3 IN AIR.  THE ALTERNATIVE NATIONAL EMISSION STANDARD IN 40 C.F.R.
SS61.32(B) FOR HAZARDOUS AIR POLLUTANTS LISTS A   STANDARD FOR BERYLLIUM AT 0.01 UG/M3.  IT IS DIFFICULT TO
DETERMINE WHETHER AIR AT THE MCADOO SITE IS EXCEEDING THIS LIMIT OR NOT.

   5)  EXISTING STORAGE TANK WASTE

        A PRESENTLY SECURE 15,000 GALLON STORAGE TANK CONTAINING APPROXIMATELY 1300 GALLONS OF LIQUID AND
SLUDGE HAZARDOUS WASTE REMAINS ON-SITE.  REGION III'S FIELD INVESTIGATION TEAM (FIT) SAMPLED THE  
SUPERNATANT IN JUNE 1981 AND DETECTED:  METHYLENE CHLORIDE (140 PPM), A XYLENE ISOMER (PROBABLY ORTHO-XYLENE
AT 10 - 100 PPM), AND UNKNOWN STYRENE (10 - 100 PPM), AND BIS(2-ETHYLHEXYL) PHTHALATE (450 PPM). CHEMICAL
WASTE MANAGEMENT (REPRESENTING ONE OR MORE OF THE RESPONSIBLE PARTIES) SAMPLED THE SLUDGE DURING THE SAME
PERIOD AND DETECTED: C9 - C17 HYDROCARBONS (80,000 PPM), XYLENES (40,000 PPM), ETHYLBENZENES (8,600 PPM),
TOLUENE (3,000 PPM), AND TOTAL HALOGENATED ORGANICS (3,600 PPM).  ELEVATED VAPOR READINGS WERE OBSERVED IN
THE MANHOLE AT THE TOP OF THE TANK USING AN OVM-FID ON A DAY WHEN THE AMBIENT TEMPERATURE EXCEEDED 80 DEGREES
F.  IF THE CONTAMINANTS LISTED ABOVE ARE INHALED, INGESTED, OR COME IN CONTACT WITH SKIN, LIVER DAMAGE,
KIDNEY DAMAGE OR DYSFUNCTION, HEART PALPITATIONS, OR CENTRAL NERVOUS SYSTEM DAMAGE COULD RESULT.  IF
LONG-TERM EXPOSURE OCCURS, THESE CONTAMINANTS MAY CAUSE CANCER SINCE SOME OF THESE COMPOUNDS ARE SUSPECTED
CARCINOGENS.

   #AE
   REMEDIAL ACTION ALTERNATIVES SELECTION

        NUMEROUS REMEDIAL ACTION ALTERNATIVES WERE IDENTIFIED AND EVALUATED DURING THE FEASIBILITY STUDY (FS)
TO ADDRESS TWO SITE-SPECIFIC REMEDIATION OBJECTIVES.  THESE OBJECTIVES ARE:

        - PREVENT DIRECT CONTACT WITH ON-SITE WASTES (SUPERNATANT AND
          SLUDGE IN THE STORAGE TANK, AND RESIN SHEET) AND CONTAMINATED
          SOILS.  DIRECT CONTACT IS DEFINED HERE AS SKIN CONTACT,
          INGESTION, AND INHALATION OF WASTES AND CONTAMINATED SOILS.

        - PREVENT OFF-SITE MIGRATION OF WASTES AND CONTAMINATED SOILS
          THROUGH SURFACE WATER RUN-OFF, PERCOLATION TO THE MINE POOL, AND
          WIND DISPERSAL.

        EACH ALTERNATIVE WAS STUDIED AND REVIEWED TO DETERMINE ITS EFFECTIVENESS IN MITIGATING HEALTH OR
ENVIRONMENTAL CONCERNS, TECHNICAL FEASIBILITY, CONSISTENCY WITH THE NATIONAL CONTINGENCY PLAN AND OTHER  
ENVIRONMENTAL LAWS AND COST.  AN INITIAL SCREENING OF TECHNOLOGIES WAS REQUIRED TO ELIMINATE INFEASIBLE OR
INAPPROPRIATE TECHNOLOGIES FROM CONSIDERATION.

        THE NO ACTION ALTERNATIVE FOR REMOVAL OF TANK CONTENT WAS REJECTED BECAUSE THE TANK CONTENTS ARE IN
CONCENTRATED FORM AND DIRECT OR PROLONGED CONTACT WITH SPILLED WASTES COULD CAUSE ACUTE, CHRONIC, OR   LONG
TERM HEALTH EFFECTS.  THE TANK IS PRESENTLY SECURE, BUT ITS SECURITY CAN NOT BE ASSURED IN THE FUTURE. 
RUSTING OR VANDALISM MAY RESULT IN A SIGNIFICANT RELEASE.

        IN REVIEWING TREATMENT AND DISPOSAL ALTERNATIVES FOR WASTES AND CONTAMINATED SOILS, CHEMICAL,
BIOLOGICAL, AND ACTIVATED CARBON TREATMENT WERE REJECTED ALONG WITH SOLIDIFICATION OF WASTES AND SOILS. 
CHEMICAL TREATMENT WOULD INVOLVE TECHNOLOGIES SUCH AS CHEMICAL OXIDATION, NEUTRALIZATION, ION EXCHANGE, AND
CHEMICAL DECHLORINATION OF EXTRACTED CONTAMINANTS.  CHEMICAL TREATMENT WAS REMOVED FROM FURTHER CONSIDERATION
BECAUSE TREATMENT SYSTEMS ARE NOT APPLICABLE TO WASTE CONSTITUENTS ON-SITE.  BIOLOGICAL TREATMENT INVOLVES
SEEDING OF A WASTE MATERIAL WITH MICROORGANISMS TO OBTAIN DEGRADATION.  THIS PROCESS IS LIMITED TO
CONTAMINANTS WHICH ARE BIODEGRADABLE AT A SUFFICIENT RATE AND SOIL WHICH IS NATURALLY AERATED OR WHERE
ARTIFICIAL AERATION IS POSSIBLE (IT IS ASSUMED THAT COMPOUNDS ON SITE WHICH WILL BIODEGRADE UNDERGO AEROBIC
DEGRADATION).  BIOLOGICAL TREATMENT WAS REMOVED FROM FURTHER CONSIDERATION BECAUSE THE LONG-TERM
EFFECTIVENESS OF THIS METHOD IS UNKNOWN.  ACTIVATED CARBON TREATMENT WAS REMOVED FROM FURTHER   CONSIDERATION
BECAUSE THE CONTAMINANTS FOUND ON SITE ARE ADSORBED TO SOIL.  INCINERATION AND WET-AIR OXIDATION WERE REMOVED
FROM FURTHER CONSIDERATION BECAUSE THEY WOULD HAVE ELIMINATED ORGANICS BUT NOT   CONCENTRATED METAL
CONCENTRATIONS.  ON-SITE DISPOSAL IN A RCRA LANDFILL WAS REMOVED FROM FURTHER CONSIDERATION BECAUSE THE RCRA
CAP COULD PROVIDE SIMILAR PROTECTION SINCE THE GROUND WATER TABLE DOES NOT   NORMALLY COME IN CONTACT WITH
THE SOILS.  THE MECHANISM IN WHICH CONTAMINANTS WOULD COME IN CONTACT WITH THE GROUND WATER, EXCEPT FOR



SUBSIDENCE, WOULD BE THROUGH DOWNWARD MIGRATION FROM PRECIPITATION.  THE LOCATION OF THE LANDFILL WOULD ALSO
BE SUSCEPTIBLE TO SUBSIDENCE AND DIFFICULTY IN MONITORING AND WOULD COST TWICE AS MUCH AS A RCRA CAP.

        AFTER COMPLETION OF THE INITIAL SCREENING OF TECHNOLOGIES, A DETAILED EVALUATION OF ALTERNATIVES WAS
CONDUCTED IN ORDER TO IDENTIFY THOSE ALTERNATIVES WHICH MAY BEST ADDRESS THE PROBLEMS ON-SITE IN ADDITION TO
REMOVING THE REMAINING 15,000 GALLON TANK.  THE CHOSEN ALTERNATIVE SHOULD BE THE MOST COST-EFFECTIVE,
TECHNICALLY FEASIBLE, AND RELIABLE SOLUTION THAT EFFECTIVELY MITIGATES OR MINIMIZES DAMAGE TO AND PROVIDES
ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT.  ALTERNATIVES WERE DEVELOPED BY APPLYING
TECHNOLOGIES CONSIDERED INDIVIDUALLY OR IN COMBINATIONS.

        THE ALTERNATIVES REMAINING AFTER THE INITIAL SCREENING PROCESS WERE GROUPED INTO TWO CATEGORIES: 
SITE RELATED AND DISPOSAL RELATED ACTIVITIES.  THE ALTERNATIVES ARE LISTED BELOW:

    - SITE RELATED:

      - NO REMEDIAL ACTION
      - REMOVAL OF DEBRIS

        - EXCAVATION AND/OR REMOVAL OF WASTES AND MOST HEAVILY CONTAMINATED SOIL
        - EXCAVATION OF CONTAMINATED SOIL TO BACKGROUND LEVELS
        - CAPPING WHICH MEETS THE STANDARD OF RCRA REGULATIONS 40 CFR PART 264
        - DIVERSION OF SURFACE WATER.

    - DISPOSAL-RELATED:

      - OFF-SITE DISPOSAL IN AN APPROPRIATE RCRA FACILITY.

        THESE TECHNOLOGIES WERE THEN COMBINED IN REMEDIAL ALTERNATIVES THAT WOULD BE APPLICABLE TO THIS SITE,
AND SCREENED WITH RESPECT TO THE REMEDIAL OBJECTIVES.  THE FOLLOWING IS A DETAILED ANALYSIS OF THESE 
ALTERNATIVES.

   ALTERNATIVE #1 - NO ACTION

        THE NO ACTION ALTERNATIVE WAS REJECTED BECAUSE IT WOULD FAIL TO PREVENT OFF-SITE MIGRATION OF
CONTAMINANTS VIA WIND DISPERSAL, SURFACE WATER, AND GROUND WATER.  THE RATIONALE FOR LIMITING OFF-SITE
MIGRATION OF CONTAMINANTS VIA SURFACE WATER AND AIR DISPERSAL WERE PREVIOUSLY EXPLAINED AND NEED NOT BE
REPEATED.  THE FOLLOWING IS THE RATIONALE FOR LIMITING MIGRATION OF CONTAMINANTS OFF-SITE VIA GROUND WATER
FLOW:

        AS WAS PREVIOUSLY MENTIONED, ALL RAINWATER OR SURFACE WATER RUN-ON TO THE SITE WHICH PERCOLATES
THROUGH THE SITE FILL, FOLLOWS THE NATURAL CONTOUR OF RESIDUAL SOIL AND BEDROCK, ENTERS THE MINE POOL, AND 
EVENTUALLY DISCHARGES AT THE SILVER BROOK OUTFALL.  AS WAS EXPLAINED IN THE SUBSECTION ON SURFACE WATER
CONDITIONS, THE LITTLE SCHUYLKILL RIVER IS SEVERELY AFFECTED BY ACID MINE DRAINAGE FROM THE OUTFALL. 
HOWEVER, THERE ARE INDICATIONS THAT THE AQUATIC LIFE MAY REVIVE.  THE RIVER IS VIRTUALLY DEVOID OF AQUATIC
LIFE SEVERAL MILES DOWNSTREAM.  THE PENNSYLVANIA FISH COMMISSION AND A LOCAL SPORTING CLUB USING FISH FROM 
THE COMMISSION STOCKS THE RIVER THOUGH AT LOCATIONS FROM LOCUST TO OWL CREEK WITH SOME SUCCESS.  EPA MUST
CONSIDER THE EFFECT THAT THE SITE COULD HAVE ON THESE FISH AND ANY OTHER AQUATIC LIFE WHICH COULD EVENTUALLY
POPULATE THE RIVER.  IF A PH ADJUSTMENT TREATMENT SYSTEM WERE INSTALLED AT THE OUTFALL, ELEVATED LEVELS OF
INORGANICS WOULD PRECIPITATE FROM THE ACID MINE DRAINAGE AND THE EFFLUENT MIGHT BE OF   ADEQUATE QUALITY TO
SUPPORT A DIVERSE COMMUNITY OF AQUATIC LIFE.

        TO DETERMINE THE RISK POSED TO PRESENT OR FUTURE AQUATIC LIFE IN THE RIVER FROM THE SITE, LEVELS OF
CONTAMINANTS IN SOILS WHICH COULD LEACH HARMFUL LEVELS OF CONTAMINANTS TO THE MINE POOL AND EVENTUALLY TO THE
RIVER MUST BE CALCULATED.  (IN OTHER WORDS, DETERMINING A SAFE LEVEL OF CONTAMINANTS IN SOIL AND OBSERVING
WHETHER CONCENTRATIONS DETECTED ON SITE EXCEED THESE LEVELS.).  THIS CAN BE ACCOMPLISHED BY FIRST SELECTING
TARGET LOCATIONS, THEN SETTING AMBIENT WATER CRITERIA FOR EACH CONTAMINANT TO PROTECT AQUATIC LIFE OR HUMAN
HEALTH THRU THE INGESTION OF AQUATIC LIFE, AND FINALLY CALCULATING MAXIMUM LEVELS OF CONTAMINANTS IN SOIL
WHICH WILL NOT RESULT IN LEACHING OF CONTAMINANTS AT LEVELS WHICH EXCEED THESE CRITERIA.  SINCE THE RESULTING
SOIL CRITERIA IS ONLY A ROUGH APPROXIMATION, IT IS IMPORTANT TO BE AS CONSERVATIVE AS POSSIBLE WHEN
ESTABLISHING WATER CRITERIA AND USING APPLICABLE CALCULATIONS.

        THE PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES HAS STATED THAT THERE IS A POSSIBILITY OF MINE
SUBSIDENCE AT THIS SITE (SEE APPENDIX D).  MINE SUBSIDENCE HAS OCCURRED AT OTHER MINED OUT AREAS IN   THE
REGION.  WITHOUT AN EXTENSIVE AND COMPREHENSIVE SUBSURFACE INVESTIGATION, IT IS DIFFICULT TO ESTIMATE THE
POTENTIAL AND RESULTING SEVERITY OF AN INCIDENCE OF MINE SUBSIDENCE.  THEREFORE, EPA WILL ASSUME THAT AN
INCIDENT OF SIGNIFICANT MINE SUBSIDENCE IS POSSIBLE, BUT NOT LIKELY, AND THAT MUCH OF THE SITE SOIL COULD
COME IN CONTACT WITH THE MINE POOL WATER IF CATASTROPHIC SUBSIDENCE OCCURRED.  TO BE CONSERVATIVE,



CALCULATIONS WERE BASED ON THE WORST-CASE SCENARIO IN ORDER TO PROTECT THE ENVIRONMENT IN THE CASE OF
CATASTROPHIC SUBSIDENCE. HENCE, CALCULATIONS ASSUME THAT SITE SOIL IS UNDER SATURATED FLOW CONDITIONS.  THE
TARGET LOCATION FOR INORGANICS IS AT LSR5 NEAR LOCUST CREEK SINCE THIS IS THE FIRST DOWNSTREAM LOCATION WHERE
FISH ARE STOCKED IN THE RIVER.  THE OUTFALL WAS NOT CHOSEN AS THE TARGET LOCATION BECAUSE   AQUATIC LIFE WILL
NOT SURVIVE THERE UNLESS THE PH IS ADJUSTED.  IF A TREATMENT SYSTEM IS CONSTRUCTED AND SIGNIFICANT SUBSIDENCE
OCCURS, MOST OF THE RELEASED METALS SHOULD BE PRECIPITATED OUT AT THE TREATMENT   FACILITY.  THE TARGET
LOCATION FOR ORGANICS IS AT THE OUTFALL SINCE PH ADJUSTMENT SHOULD NOT GREATLY AFFECT THE MOBILITY OF MOST
ORGANIC COMPOUNDS AND IT IS ASSURED THAT SOMEDAY THE OUTFALL DISCHARGE WILL BE  TREATED AND ENABLE AQUATIC
LIFE TO SURVIVE NEAR THE OUTFALL.  LATEST COMMENTS FROM THE STATE INDICATE, THAT THE STATE WILL PROBABLY
ADDRESS THE OUTFALL AFTER THE SOURCE OF CONTAMINATION FROM THE MCADOO SITE IS ADDRESSED.

        AMBIENT WATER QUALITY CRITERIA FOR INORGANIC AND ORGANIC COMPOUNDS WERE ESTABLISHED USING CURRENT EPA
CRITERIA DOCUMENTS WHEN AVAILABLE. WHEN NO CRITERIA WERE AVAILABLE, OTHER TOXICOLOGICAL DATA WERE USED TO
DERIVE CRITERIA.  WHEN NO CRITERIA WAS AVAILABLE, AQUATIC TOXICOLOGICAL DATA WAS USED (SEE APPENDIX A).  THE
NEXT TABLE LISTS CRITERIA ESTABLISHED TO PROTECT AQUATIC LIFE AND HUMAN HEALTH THROUGH THE PROTECTION OF
AQUATIC LIFE.  THE CHOSEN WATER CRITERIA WAS SELECTED TO BE THE LOWEST OF THE TWO VALUES.  SEE APPENDIX C FOR
REFERENCES WHICH ARE SHOWN IN PARENTHESIS.

        FOR ORGANICS, THE SOIL CRITERIA WAS CHOSEN USING CALCULATED WATER PARTITION COEFFICIENTS (KOC)
ILLUSTRATED ON PAGE 5 AND CHOSEN WATER CRITERIA SHOWN ON THE PREVIOUS PAGE.  THE TWO VALUES WERE USED IN THE
FREUNDLICH EQUATION SHOWN BELOW WHICH DESCRIBES THE RATIO OF ORGANIC COMPOUNDS EXPECTED IN AQUEOUS AND SOIL
MEDIA.  AN IN DEPTH DISCUSSION OF ADSORPTION AND USE OF THE FREUNDLICH EQUATION IS PRESENTED IN THE  
HANDBOOK OF CHEMICAL PROPERTY ESTIMATION METHODS COPYRIGHT 1982 BY MCGRAW HILL INC.  THE ORGANIC CARBON
CONTENT WAS ASSUMED TO BE 1.0%. SOILS TYPICALLY CONTAIN BETWEEN 0.01 TO 8% ORGANIC CARBON.  AN ORGANIC  
CARBON CONTENT VALUE HAD TO BE ASSURED SINCE ANALYSIS WAS NOT PERFORMED FOR THIS PARAMETER IN THE COAL REFUSE
OR RESIDUAL SOIL DURING THE REMEDIAL INVESTIGATION.  THE FILL AND UNDERLYING SOIL IS NOT EXPECTED TO HAVE A
HIGH CONCENTRATION OF ORGANIC CARBON.  A 10X DILUTION FACTOR WAS ADDED TO THE EQUATION SINCE ANY CONTAMINANTS
LEACHING WOULD BE DILUTED SOMEWHAT IN THE MINE POOL.  NO ATTEMPT WAS MADE TO CALCULATE A WATER DILUTION
FACTOR THROUGH WATER BALANCE EQUATIONS BECAUSE THE AREAL EXTENT OF THE MINE POOL IS UNKNOWN.  10X IS
CONSIDERED A CONSERVATIVE DILUTION FACTOR.

                             1/N
          X/M = KOC X FOC X C     (FREUNDLICH EQUATION)
   WHERE:
      X/M = MAXIMUM HOLDING CONCENTRATION OF SOIL
      KOC = SOIL ADSORPTION COEFFICIENT
      C   = AMBIENT WATER CRITERIA
      FOC = FRACTION OF ORGANIC CARBON IN SOIL
      N   = FACTOR USED IN ESTIMATING CURVE FOR NON LINEAR ISOTHERMS
            (NOTE:  WHEN N =1, FREUNDLICH ISOTHERM BECOMES LINEAR).

   IF IT IS ASSUMED THAT N = 1, FOC = 0.01, AND A MINE POOL 10X DILUTION FACTOR THEN:
          X/M = 0.1 KOC X C.

        THE FOLLOWING IS A LIST THE ORGANIC COMPOUNDS DETECTED ON SITE, THEIR MAXIMUM CALCULATED SAFE
CONCENTRATIONS IN THE CASE OF CATASTROPHIC MINE SUBSIDENCE, AND MAXIMUM LEVELS DETECTED IN FILL ON-SITE.

               CALCULATED SAFE LEVELS OF CONTAMINANTS IN SOIL (PPB) TO
                          PROTECT AQUATIC LIFE IN THE STREAM

   COMPOUND                  CALCULATED SAFE LEVEL   HIGHEST LEVEL DETECTED
                                                              ONSITE

   ACIDS
   PHENOL                            5,376                    7,200
   4-METHYLPHENOL                    3,260                    1,200

   BASE/NEUTRALS
   BIS(2-ETHYLHEXYL)PHTHALATE        32,146                   960,000
   BUTYL BENZYL PHTHALATE            7,230,652                104,000
   DI-N-BUTYL PHTHALATE              145,000                  3,400
   DIETHYL PHTHALATE                 127,100                  1,063
   BENZYL ALCOHOL                    1,269                    2,900
   ISOPHORONE                        150,251                  2,800
   FLUORANTHENE                      971,876                  4,000
   NAPHTHALENE                       87,172                   680
   PHENANTHRENE                      51                       1600



   CHRYSENE                          656                      1600
   PYRENE                            334                      3800
   BENZO(A)ANTHRACENE                656                      1300
   BENZO(K)FLUORANTHENE              10,689                   2,600
   BENZO(B)FLUORANTHENE              6,190                    2,600
   PCB-1254                          55                       870
   DIBENZOFURAN                      9,103                    390

   VOLATILES
   HEXACHLOROETHANE                  1,311                    1,600

   PCBS
   PCB-1248                          66                       3,058.



   COMPOUND                      PROTECTION OF    PROTECTION OF      CHOSEN
                                 AQUATIC LIFE     HUMAN HEALTH       WATER
                                                  THRU INGESTION
                                                  CRITERIA OF AQUATIC LIFE

   ORGANICS

   ACIDS
   PHENOL                        2540(A)          NA                 2540
   4-METHYLPHENOL                541(J)           NA                 541

   BASE/NEUTRALS
   BIS(2-ETHYLHEXYL)PHTHALATE    LT 3(B)          50,000(U)          3
   BUTYL BENZYL PHTHALATE        220(C)           NA                 220
   DI-N-BUTYL PHTHALATE          17.38(D)         154,000(U)         17
   DIETHYL PHTHALATE             1240.5(E)        1,800,000(U)       1240
   BENZYL ALCOHOL                580(K)           NA                 580
   ISOPHORONE                    43,333.33(F)     520,000(V)         43,333
   FLUORANTHENE                  1,592(G)         54(W)              54
   NAPHTHALENE                   NA               0.0311(X)          0.03
   PHENANTHRENE                  NA               0.0311(X)          0.03
   CHRYSENE                      NA               0.0311(X)          0.03
   PYRENE                        NA               0.0311(X)          0.03
   BENZO(A)ANTHRACENE            NA               0.0311(X)          0.03
   BENZO(K)FLUORANTHENE          NA               0.0311(X)          0.03
   BENZO(B)FLUORANTHENE          NA               0.0311(X)          0.03
   DIBENZOFURAN                  12(1)            NA                 12

   VOLATILES
   HEXACHLOROETHANE              540(I)           8.74(Y)            8

   PCBS
   PCB-1248                      0.014(Z)         0.00079(Z)         0.001
   PCB-1254                      0.014(Z)         0.00079(Z)         0.001

   INORGANICS
   BERYLLIUM                     5.3(M)           0.117(L)           0.12
   CADMIUM                       1.2(P)           NA                 1
   CHROMIUM(+6)                  11(N)            NA                 11
   CHROMIUM(+3)                  605.7(O)         NA                 606
   LEAD                          13.9(Q)          NA                 14
   NICKEL                        775.9(R)         NA                 776
   ZINC                          124.8(S)         NA                 125
   CYANIDE                       22(T)            NA                 22

   NA - NOT AVAILABLE.

        SOIL CRITERIA FOR METALS CAN NOT BE DERIVED AS EASILY AS FOR ORGANICS.  METALS WILL ALSO ADSORB TO
ORGANIC CARBON (OR TO HUMIC ACIDS WHICH MAY ADSORB TO ORGANIC CARBON), BUT WILL ALSO UNDERGO OTHER  
ATTENUATING REACTIONS SUCH AS COMPLEXATION, PRECIPITATION, AND CATION EXCHANGE.  BECAUSE OF LACK OF FIELD
DATA AND EXPERIENCE UTILIZING EQUATIONS DEALING WITH THESE MECHANISMS, A MORE SIMPLISTIC APPROACH WAS  
PURSUED IN ESTABLISHING SOIL CRITERIA FOR INORGANICS.  THE HIGHEST LEVELS OF METALS DETECTED IN BACKGROUND
MINE POOL WATER (BIG GORILLA QUARRY) WERE COMPARED WITH MEAN CONCENTRATIONS OF METALS EXPECTED IN  ANTHRACITE
COAL.  THIS DIRECT PROPORTION RELATIONSHIP ENABLES THE CALCULATION OF THE MEAN CONCENTRATION OF METAL NEEDED
IN ANTHRACITE COAL TO EXCEED PREVIOUSLY ESTABLISHED AMBIENT CRITERIA.  A 15X DILUTION FACTOR IS THEN ADDED
(10X FOR MINE POOL AND 5X FOR DILUTION FROM OUTFALL TO LSR5 (9.76 MGD/2.26-0.07 MGD = 4.5).  WHERE INORGANICS
WERE NOT DETECTED IN THE QUARRY, THE DETECTION LIMIT WAS USED FOR CALCULATION. SEE THE DATA BELOW AND
ACCOMPANYING CALCULATIONS.

   INORGANIC  HIGHEST LEVEL BACKGROUND  CALCULATED  CHOSEN    MAXIMUM
              DETECTED IN   LEVEL IN    SOIL        SOIL      CONCENTRATION
              QUARRY (PPB)  FILL (PPM)  CRITERIA    CRITERIA  DETECTED ON
                                         (PPM)       (PPM)    SITE (PPM)

   BERYLLIUM     LT 10       2.2         0.4          2.2       28
   CADMIUM          20       0.2         0.14         0.2       13 7



   CHROMIUM      LT 10       49.0        808.5        809       1370
   NICKEL           1230     42.4        401.2        401       17 20
   LEAD          LT 50       14          58.4         58        2830
   ZINC             270      20.7        143.5        144       48 400
   CYANIDE       LT 10       LT 1        33           33        44

   FOR EXAMPLE IN BERYLLIUM:  2.2/X = (10/0.12(15))  X = 0.4 PPM WHICH IS LESS THAN BACKGROUND, THEREFORE THE
CHOSEN SOIL CRITERIA SHOULD ONLY BE 2.2 PPM.

   SEE PAGE 3 FOR REFERENCES REFERRING TO BACKGROUND LEVELS OF METAL IN FILL.  CYANIDE WAS LISTED AS LT 1
BECAUSE IT IS NOT BELIEVED TO OCCUR  NATURALLY IN COAL.  THE CALCULATION FOR CHROMIUM WAS BASED ON CR(+3).

   THIS STRATEGY IS NOVEL BUT REASONABLE AND CIRCUMVENTS PROBLEMS ASSOCIATED WITH THE EMPLOYMENT OF CATION
EXCHANGE CAPACITY (CEC) CALCULATIONS FOR ACIDIC CONDITIONS.

        BY COMPARING THE CALCULATED SAFE LEVELS FOR INORGANICS AND ORGANICS AND COMPARING THEM TO THE MAXIMUM
LEVELS DETECTED, WE REJECT THE NO ACTION ALTERNATIVE.

   ALTERNATIVE #2 - REMOVAL OF DEBRIS, FILLING, GRADING, REVEGETATION, AND
                    DIVERSION OF SURFACE WATER

        THIS ALTERNATIVE WOULD INVOLVE REMOVING ABOUT 500 YDS OF SURFACE DEBRIS (IE: WOODEN PALLETS, AND
CONCRETE SLABS) TO AN APPROPRIATE LANDFILL (IF THE MATERIAL IS FOUND TO BE CONTAMINATED IT WILL BE DISPOSED
OF IN AN APPROPRIATE HAZARDOUS WASTE LANDFILL) FILLING IN DEPRESSIONS AND EROSIONAL CUTS WITH SOIL, COVERING
THE SITE WITH SOIL CAPABLE OF SUPPORTING VEGETATION, REVEGETATING, AND CONSTRUCTING SURFACE  WATER DIVERSION
DITCHES TO AVOID FUTURE EROSION.  OFF-SITE REMOVAL OF DEBRIS IS NECESSARY TO PROPERLY GRADE THE SITE.  THE
DEPTH OF COVER SOIL SHOULD BE AT LEAST SIX INCHES TO AVOID POSSIBLE FUTURE DIRECT CONTACT OR MIGRATION OF
CONTAMINANTS VIA SURFACE WATER RUN-OFF OR WIND DISPERSAL SHOULD SIGNIFICANT EROSION OCCUR AT THE SITE.

        ALL ASPECTS OF THIS ALTERNATIVE INVOLVE WELL-ESTABLISHED ENGINEERING PRACTICES BUT WOULD NOT PREVENT
FUTURE MIGRATION OF CONTAMINANTS TO THE MINE POOL.  THE CONSTRUCTION TIME INVOLVED WOULD PROBABLY NOT EXCEED
TWO MONTHS.  LAND USE AFTER ACTION WOULD NEED TO BE RESTRICTED TO ACTIVITIES WHICH WOULD NOT DISTURB THE SOIL
AND CAUSE MINE SUBSIDENCE.  ADJACENT LAND USE WOULD PROBABLY NOT BE AFFECTED.  CAPITAL   COSTS WOULD CONSIST
OF:

        REMOVAL OF DEBRIS: 500 YD3 X ($50/YD3) = $25,000

        FILLING: 12907 YD3 X $10+ YD3 00 = $129,000 (ASSUME DEPTH OF 1
                                                    FOOTOVER ENTIRE 8 ACRE
                                                    AREA)

        GRADING: 12907 YD3 X ($2.62/YD3) = $34,000

        TOP SOIL:  6454 YD3 X ($10.00/YD3) = $65,000 (ASSUME SIX INCHES)

        SEEDING: 8 ACRES X ($600/ACRE) = $5000
                                                     1/2
        DIVERSION DITCHES: (8 ACRES X (4840 YD2/ACRE))  X 4 SIDES X 2 YD
                            WIDTH X 1 YD DEPTH X ($9.90/YD3) = $16,000
                            (ASSUME DITCHES SURROUND A SQUARE SITE)

        REMOVAL OF TANK = $16,000

        TOTAL ESTIMATED CAPITAL COST = $290,000 (COST FIGURES OBTAINED FROM
        EPA HANDBOOK FOR EVALUATING REMEDIAL ACTION TECHNOLOGY PLANS
        EPA-600/2-83-076).

        THIS OPTION WOULD REDUCE THE POSSIBILITY OF DIRECT CONTACT WITH WASTES AND CONTAMINATED SOIL AND
WOULD PREVENT OFF-SITE MIGRATION OF CONTAMINANTS VIA SURFACE WATER AND WIND DISPERSAL.  THE OPTION WOULD NOT
REDUCE THE PERCOLATION OF RUN-ON SURFACE WATER AND RAIN WATER THROUGH SITE SOIL OR ADDRESS THE RISK OF
RELEASING CONTAMINANTS TO THE MINE POOL IN THE CASE OF CATASTROPHIC MINE SUBSIDENCE.  THE BASIS FOR
CONSIDERING MINE SUBSIDENCE AND CORRESPONDING SAFE LEVELS OF CONTAMINANTS IN SOILS WAS PREVIOUSLY
ESTABLISHED.  THE RISK OF CONTAMINANTS MIGRATING TO THE MINE POOL FROM SITE FILL FROM SURFACE WATER RUN-ON
AND RAIN WATER PERCOLATION IS MORE DIFFICULT TO QUANTIFY.  SITE SOILS WERE SHOWN TO CONTAIN HIGHER THAN
BACKGROUND LEVELS OF ORGANICS AND INORGANICS. HOWEVER, DATA COLLECTED DURING THE REMEDIAL INVESTIGATION IS 
INSUFFICIENT TO DETERMINE THE PRESENT MOBILITY OF CONTAMINANTS IN SOIL ESPECIALLY IN REGARD TO INORGANICS. 



SAMPLES TAKEN IN TEST PIT AREAS WHERE THE HIGHEST CONCENTRATIONS OF METALS WERE DETECTED WERE SHALLOW   (LESS
THAN 3 FEET) OF BERYLLIUM, CHROMIUM, AND ZINC DETECTED IN THE MINE POOL SEEM ELEVATED AND MAY INDICATE
PRESENT LEACHING OF SOME CONTAMINANTS.  IT IS ALSO POSSIBLE THAT MOST CONTAMINANTS ARE PRESENTLY   SITUATED
IN SHALLOW SOILS AND ARE SLOWLY MIGRATING DOWNWARD TO THE MINE POOL WHICH COULD RESULT IN A FUTURE RELEASE OF
CONTAMINANTS TO THE MINE POOL.

   ALTERNATIVE #3 - REMOVAL AND DISPOSAL OF DEBRIS, FILLING, GRADING,
                    CAPPING, AND DIVERSION OF SURFACE WATER

        THIS ALTERNATIVE INVOLVES THE REMOVAL OF APPROXIMATELY 500 CUBIC YARDS OF DEBRIS WITH DISPOSAL IN AN
APPROPRIATE LANDFILL, FILLING IN DEPRESSIONS AND EROSIONAL CUTS WITH SOIL, GRADING THE ENTIRE SITE FOR  
CAPPING, CAPPING THE SITE IN ACCORDANCE WITH CURRENT RCRA REQUIREMENTS, AND CONSTRUCTING SURFACE WATER
DIVERSION DITCHES TO PROTECT THE CAP. THE DEBRIS WOULD BE REMOVED TO ASSURE PROPER CONSTRUCTION OF THE CAP
AND AVOID POSSIBLE SETTLING DUE TO DEGRADATION OF SOME DEBRIS.  SINCE THE POSSIBILITY OF MINE SUBSIDENCE IS A
CONCERN, THE CAP SHOULD BE DESIGNED TO WITHSTAND MINOR SUBSIDENCE.  AS IN ALTERNATIVE #2, SURFACE WATER
DIVERSION DITCHES WOULD BE CONSTRUCTED TO AVOID FUTURE EROSIONAL PROBLEMS.

        ALL ASPECTS OF THIS ALTERNATIVE ARE CONSIDERED WELL ESTABLISHED ENGINEERING PRACTICES.  THE
RELIABILITY OF THE CAP SHOULD BE MAINTAINED EXCEPT IN THE CASE OF CATASTROPHIC SUBSIDENCE.  A MINE SUBSIDENCE
STUDY WOULD BE NECESSARY TO BETTER DEFINE CAP DESIGN.

        THE PRINCIPAL DISADVANTAGE OF LEAVING CONTAMINATED SOILS IN PLACE UNDER THE CAP INVOLVES OF THE
POSSIBILITY OF MINE SUBSIDENCE AS PREVIOUSLY DISCUSSED AND ITS LIKELY EFFECTS ON THE CAP (I.E. COLLAPSE,  
CRACKING).  MINOR SUBSIDENCE COULD PROBABLY BE REPAIRED, BUT EPA IS CONSIDERING THE POSSIBILITY OF
SIGNIFICANT MINE SUBSIDENCE WHICH COULD CAUSE UNREPAIRABLE DAMAGE TO THE CAP.  THE CONSTRUCTION TIME INVOLVED
IN THIS ALTERNATIVE WOULD PROBABLY NOT EXCEED FOUR MONTHS.  LAND USE AFTER ACTION WOULD NEED TO BE RESTRICTED
TO NON-SOIL DISTURBING ACTIVITIES AND ACTIVITIES WHICH WOULD NOT CAUSE MINE SUBSIDENCE.  ADJACENT LAND USE
WOULD PROBABLY NOT BE AFFECTED.  CAPITAL COSTS WOULD CONSIST OF SIMILAR ACTIONS DESCRIBED IN ALTERNATIVE #2,
EXCEPT THAT AN IMPERMEABLE CLAY CAP WOULD BE INSTALLED OVER THE ENTIRE SITE:

      REMOVAL OF DEBRIS:   $25,000
      FILLING:            $129,000
      GRADING:             $34,000
      SEEDING:              $5,000
      DIVERSION DITCHES:   $16,000
                          $209,000

      PLUS CAP COSTS:

      (2 FT COVER SOIL) X (4840 SQ YDS/ACRE) X (8 ACRES) X (1 YD/3 FT)
                       X ($10.00/YD3) = $258,000

       (NOTE:  DEPTH OF SOIL COVER REQUIRED VARIES WITH THE FROST LINE.
               FOR CALCULATIONS, 2 FEET IS ASSUMED)

      (1 FT SAND FOR DRAINAGE LAYER) X 4840 SQ YDS X (8 ACRES) X 1 YD
                                    X ($18.15/YD3) = $234,000

      (2 FT CLAY) X (4840 SQ YDS/ACRE) X (8 ACRES) X (1 YD/3 FT) X
      ($16.29/YD3)
                  = $420,000 (IF CLAY IS NEEDED)

      REMOVAL OF TANK = $16,000

   COSTS FOR A SUBSIDENCE STUDY INCLUDING COSTS FOR DRILLING 5 BORINGS $50,000

   THEREFORE, TOTAL CAPITAL COSTS = $1,187,000.

        SINCE THE MINE POOL WATER DOES NOT COME IN CONTACT WITH THE SITE FILL, AN IMPERMEABLE CAP WOULD
HYDRAULICALLY ISOLATE THE SITE AND PROVIDE A HIGH DEGREE OF PROTECTION.  HOWEVER, AS STATED, THERE IS AN  
UNQUANTIFIED OR UNKNOWN CHANCE OF CATASTROPHIC MINE SUBSIDENCE WHICH WOULD PROVIDE A ROUTE FOR FUTURE
MIGRATION OF CONTAMINANTS TO THE MINE POOL.  IF A CAP WAS CONSTRUCTED, A COMPREHENSIVE INSPECTION AND  
MAINTENANCE WOULD HAVE TO BE DEVELOPED TO ENSURE THAT SUBSIDENCE WOULD BE DETECTED AND ANY SIGNIFICANT
BREACHES REPAIRED.  MINOR SUBSIDENCE WOULD BE DIFFICULT TO DETECT, BUT DEPENDING ON THE SWELLING PROPERTIES
OF THE CLAY, MAY NOT RESULT IN A BREACH OF THE CAP.

        SINCE THERE IS A POSSIBILITY OF SUBSIDENCE, THE CAP ALONE MAY NOT PROVIDE ADEQUATE PROTECTION.  LONG



TERM OPERATION AND MAINTENANCE WOULD BE REQUIRED.

   ALTERNATIVE #4 - EXCAVATION OF CONTAMINATED SOIL EXCEEDING CRITERIA
                    DEVELOPED IN THE NO ACTION ALTERNATIVE WITH OFF-SITE
                    DISPOSAL IN A RCRA REGULATED LANDFILL

        THIS OPTION INVOLVES REMOVING ABOUT 500 CUBIC YARDS OF SURFACE DEBRIS WITH DISPOSAL IN AN APPROPRIATE
LANDFILL, EXCAVATING ANY CONTAMINATED SOILS OR WASTES WHICH EXCEED CRITERIA DEVELOPED IN THE NO ACTION
ALTERNATIVE WITH OFF-SITE DISPOSAL IN A RCRA REGULATED LANDFILL, FILLING WITH SOIL, GRADING, COVERING WITH A
LAYER OF SOIL CAPABLE OF SUPPORT VEGETATION, AND REVEGETATING.

        THIS ALTERNATIVE IS CONSIDERED TECHNICALLY FEASIBLE BUT MAY BE DIFFICULT TO IMPLEMENT.  NUMEROUS SOIL
SAMPLES WERE TAKEN FROM TEST PITS DURING THE REMEDIAL INVESTIGATION IN AN ATTEMPT TO CHARACTERIZE AND 
DELINEATE THE AREAL EXTENT AND DEPTH OF CONTAMINATION.  THE SAMPLE RESULTS INDICATED MANY AREAS OF ORGANIC
AND INORGANIC SOIL CONTAMINATION BUT OBVIOUSLY COULD NOT IDENTIFY CONTAMINATION IN EVERY CUBIC YARD ON  
SITE.  EVEN IF ALL SOILS SAMPLED IN TEST PITS EXCEEDING THE PREVIOUSLY ESTABLISHED CRITERIA FOR INORGANICS
AND ORGANICS WERE EXCAVATED THERE WOULD STILL BE A SUBSTANTIAL AMOUNT OF SOIL NOT SAMPLED WHICH MAY EXCEED 
CRITERIA.  THEREFORE, EITHER A SUBSTANTIAL AMOUNT OF FURTHER SAMPLING SHOULD BE INCORPORATED INTO THIS
ALTERNATIVE TO BETTER IDENTIFY THE LOCATION OF CONTAMINANTS OR AN ALTERNATIVE EXCAVATION STRATEGY SHOULD BE
PROPOSED.  SINCE SOIL SAMPLES CAN COST OVER $1,000, IT SEEMS PRUDENT TO PROPOSE A STRATEGY WHICH WILL
MINIMIZE SAMPLING AND AT THE SAME TIME REMOVE MOST OF THE CONTAMINATED SOIL EXCEEDING THE ESTABLISHED
CRITERIA. ONE STRATEGY CONSIDERED WOULD INVOLVE IDENTIFYING TEST PIT LOCATIONS AND DEPTHS WHICH CONTAINED
SOIL EXCEEDING CRITERIA AND EXCAVATING TO THAT DEPTH.  SINCE THE TEST PIT SAMPLE IS ONLY AN INDICATION OF
CONTAMINATION WHICH MAY EXIST IN THAT ENTIRE AREA, EXCAVATION SHOULD EXTEND OVER SOME AREA WHICH WILL COLLECT
MOST OF THE CONTAMINATED SOIL.  ONE STRATEGY MIGHT BE TO EXCAVATE OVER A 50' BY 50' AREA AT CERTAIN SELECTED
DEPTHS AND THEN SAMPLE AT THE EDGE OF EACH EXCAVATED PIT TO ENSURE THAT REMAINING SOILS DO NOT EXCEED
CRITERIA.  THE EXACT METHODOLOGY FOR EXCAVATION WILL BE DEFINED DURING DESIGN, BUT IT MAY BE USEFUL AT THIS
POINT TO ROUGHLY ESTIMATE THE AMOUNT OF SOIL THAT MAY BE EXCAVATED SO THAT A ROUGH APPROXIMATION OF COST CAN
BE DESCRIBED.  ALSO, IT SHOULD BE RECOGNIZED THAT THE RISK MODEL USED TO DEVELOP SAFE SOIL LEVELS AND
CONTAMINANTS MAY ALSO BE FURTHER REFINED DURING DESIGN.  THE NEXT PAGE CONTAINS A DESCRIPTION OF CONTAMINANTS
DETECTED ON SITE IN VARIOUS TEST PITS WHICH EXCEED THE INORGANIC AND ORGANIC CRITERIA AND AN ESTIMATE OF SOIL
REMOVAL.

        ALL EXCAVATED SOIL WOULD HAVE TO BE PLACED IN A RCRA FACILITY IN ACCORDANCE WITH CURRENT EPA OFF-SITE
DISPOSAL POLICY, LINED LANDFILL IN ACCORDANCE WITH CURRENT EPA OFF-SITE DISPOSAL POLICY.  IT IS ESTIMATED
THAT DISPOSAL IN A RCRA LANDFILL COULD COST $200 PER CUBIC YARD.  IF IT IS ASSUMED THAT NO OTHER SOILS FAIL
THE CRITERIA AND ONLY SOILS OUTLINED IN THE NEXT PAGE WILL BE REMOVED (5898 CU YDS) THEN REMOVAL OF WASTE AND
SOIL ALONE COULD COST $1,179,000.  IF IT IS ASSUMED THAT AT LEAST 4 PRIORITY POLLUTANTS SAMPLES ARE TAKEN
NEAR EACH TEST PIT MARKED FOR EXCAVATION (11 TEST PITS) THEN SAMPLING ALONE COULD COST $44,000. (PRIORITY
POLLUTANT SAMPLES COST APPROXIMATELY $1000.00 EACH).

   TOTAL COSTS FOR ALTERNATIVE #4 ARE ESTIMATED AS FOLLOWS:

        EXCAVATION AND REMOVAL OF CONTAMINATED SOILS = $1,179,000
        FURTHER SAMPLING = $44,000
        REMOVAL OF DEBRIS = $25,000
        GRADING = $34,000
        SEEDING = $5,000
        DIVERSION DITCHES = $16,000
        SIX INCHES OF COVER SOIL = $65,000
        FILLING = $129,000
        REMOVAL OF TANK = $16,000

   TOTAL CAPITAL COSTS = $1,513,000.

   CONTAMINANT                  TEST PITS AND DEPTH OF CONTAMINATION (FEET)
                                            TEST PITS NUMBERS

   ORGANICS      3A   9  10  11  12  14  17  18  19   24   25  28  29  33

   HEXACHLOROETHANE                                                    10
   PCB-1248                          2.3 (DEPTH)      1.5
   PCB-1254                                       3        2.5
   PHENOL                                                  2.5
   PHENANTHRENE                               2       12                3
   CHRYSENE                                                             3
   PYRENE                                     2



   BENZYL ALCOHOL     1.5

   INORGANICS

   BERYLLIUM                         2.3              14
   NICKEL                            2.3                   1.5
   CADMIUM            4  4.5 0.5     2.3 2    2   3   14   7
   CHROMIUM
   ZINC                  4.5         2.3 2            12   1.5          3
   LEAD          1                   2.3 2        3        2.5         10
   CYANIDE               4.5

   ESTIMATED     1.5  4.5 5   1  0   3   2.5  2.5 3.5 14   7.5   0   0 10
   DEPTH OF
   REMOVAL
   (FEET)

   ESTIMATED
   VOLUME OF
   REMOVAL
   (YD3)         139  417 463 93 0  278  231  231 324 1296 694   0   0 926

                 =  5,092 CU YDS

   RESIN SHEET = 1 ACRE X (4840 YD2/ACRE) X 1/2 FT X (1 YD/3 FT) = 806 CU YDS

   TOTAL ESTIMATED REMOVAL OF SOIL AND WASTE BASED ON TEST PITS ALONE AND ASSUMING NO OTHER SOILS FAIL
CRITERIA = 5898 CU YDS.

   ALTERNATIVE #5 - COMBINATION OF ALTERNATIVES #3 AND #4

        ALTERNATIVE #5 INVOLVES REMOVAL AND DISPOSAL OF DEBRIS, EXCAVATION OF WASTES AND CONTAMINATED SOIL
EXCEEDING CRITERIA, FILLING, GRADING, CONSTRUCTING A RCRA CAP, AND DIVERSION OF SURFACE WATER.  A MINE  
ENGINEERING STUDY WOULD BE CONDUCTED TO DETERMINE THE RISK AND MAGNITUDE OF MINE SUBSIDENCE AND ASSIST IN
APPROPRIATE CAP DESIGN.  THIS ALTERNATIVE OFFERS THE GREATEST PROTECTION TO AQUATIC LIFE IN THE LITTLE  
SCHUYLKILL RIVER WHEN COMPARED TO THE PREVIOUSLY DISCUSSED ALTERNATIVES. THE PLACEMENT OF AN IMPERMEABLE CAP
WOULD ELIMINATE ANY PRESENT OR FUTURE POTENTIAL MIGRATION OF CONTAMINANTS FROM SITE FILL UNDER CONDITIONS
OTHER THAN CATASTROPHIC MINE SUBSIDENCE, AND IF CATASTROPHIC SUBSIDENCE OCCURRED, EXCAVATION OF THE HIGHEST
CONCENTRATIONS OF CONTAMINATED SOIL WOULD MINIMIZE ANY IMPACT ON THE RIVER.  THIS ALTERNATIVE IS VIEWED AS
PROVIDING AN ADEQUATE PROTECTION AND ACHIEVES THE STATED OBJECTIVE TO MITIGATE ANY PRESENT OR FUTURE
MIGRATION OF CONTAMINANTS FROM THE SITE.

        CAPITAL COSTS FOR ALTERNATIVE #5 ARE AS FOLLOWS:

     REMOVAL OF DEBRIS = $25,000
     FURTHER SAMPLING = $44,000
     EXCAVATION AND REMOVAL OF CONTAMINATED SOILS = $1,179,000
     GRADING = $34,000
     SEEDING = $5,000
     DIVERSION DITCHES = $16,000
     FILLING = $129,000
     REMOVAL OF TANK = $16,000
     CLAY CAP = $420,000
     DRAINAGE LAYER = 234,000
     2' COVER SOIL = $258,000
     MINE SUBSIDENCE STUDY = 50,000

   CAPITAL COSTS = $2,410,000.

        TOTAL COSTS COULD SUBSTANTIALLY INCREASE IF MORE THAN 5898 YD3 OF WASTE AND SOIL ARE REMOVED OR IF
THE CAP SHOULD FAIL.

   ALTERNATIVE #6 - EXCAVATION OF CONTAMINATED SOILS TO BACKGROUND LEVELS

        THIS ALTERNATIVE WOULD INVOLVE IDENTIFYING ALL SOILS WHICH CONTAIN CONTAMINANTS ABOVE BACKGROUND
LEVELS AND REMOVING THESE SOILS OFF-SITE TO AN APPROPRIATE RCRA FACILITY.  IDENTIFYING ALL CONTAMINATED SOIL



WOULD BE DIFFICULT AND INVOLVE TAKING HUNDREDS OF ADDITIONAL SAMPLES COSTING SEVERAL HUNDRED THOUSAND
DOLLARS.  EXCAVATING CONTAMINATED SOIL WOULD INVOLVE STANDARD RELIABLE ENGINEERING PRACTICES.  SINCE ALL  
CONTAMINATED SOIL WOULD BE REMOVED, THERE WOULD BE NO FUTURE HEALTH OR ENVIRONMENTAL IMPACT RISKS POSED BY
THE SITE.  FUTURE USE OF LAND WOULD ONLY BE RESTRICTED TO GEOLOGICAL LIMITATIONS POSED FROM PAST DEEP  
MINING.

        THE COSTS OF THIS ALTERNATIVE WOULD BE VERY HIGH AND WOULD NOT PROVIDE SIGNIFICANTLY MORE HUMAN
HEALTH OR ENVIRONMENTAL PROTECTION AS COMPARED TO OTHER ALTERNATIVES.  IN CALCULATING CAPITAL COSTS, IT IS 
ASSUMED THAT ONLY ONE-HALF OF SITE SOIL CONTAINS CONTAMINANTS ABOVE BACKGROUND LEVELS IN SOIL.

        THE AMOUNT OF CONTAMINATED SOIL ON SITE MAY WELL BE GREATER.  THE FOLLOWING IS AN ESTIMATE OF CAPITAL
COSTS INVOLVED IN ALTERNATIVE #6. THERE SHOULD BE NO O&M COSTS INCURRED AT THIS SITE.

      REMOVAL OF SOIL:

        1/2 X 8 ACRES X (4840 YD2/ACRE) X 8 FT AVG. DEPTH X (1 YD/3 FT)
                      X ($200/YD3) = $10,325,000

      ADDITIONAL SAMPLING: (ASSUME ONE SAMPLE PER 20 YD3 - ACTUAL FREQUENCY
      MAY CHANGE DURING DESIGN)

        8 ACRES X (4840 YD2/ACRE) X 8 FT X (1 YD/3 FT) X (1000/SAMPLE) X
        1/20
                = $5,163,000

      FILLING:

        1/2 X 8 ACRES X (4840 YD2/ACRE) X 8 FT X (1 YD/3 FT) X ($2.00/YD3)
            = $103,000

   PLUS:

       REMOVAL OF DEBRIS = $25,000

       GRADING = $33,000

   TOTAL COSTS = $15,649,000.

   #OEL
   CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

        THE SIX ALTERNATIVES PRESENTED IN THIS ROD WERE EVALUATED TO DETERMINE CONSISTENCY WITH RCRA
REGULATIONS, 40 CFR PART 264, AS DESCRIBED.  BECAUSE CONSIDERATION AND SELECTION OF A REMEDIAL RESPONSE  
REGARDING THE DECISION ON GROUND WATER AND POSSIBLE OFF-SITE SEDIMENT CONTAMINATION IN THE LITTLE SCHUYLKILL
RIVER IS BEING DEFERRED, CONSISTENCY WITH RCRA FOR THESE TWO CONCERNS WAS NOT EXAMINED.

        EPA EXAMINED THE REMEDIAL ALTERNATIVE WITH RESPECT TO THEIR CONSISTENCY WITH 40 CFR 264.310(A).  IN
ORDER TO COMPLY WITH THE COVER REQUIREMENTS OF THIS REGULATION, A FINAL COVER MUST BE PLACED WHICH IS  
DESIGNED AND CONSTRUCTED TO:

           (1)  PROVIDE LONG-TERM MINIMIZATION OF MIGRATION OF LIQUIDS
                THROUGH THE CLOSED LANDFILL;

           (2)  FUNCTION WITH MINIMUM MAINTENANCE;

           (3)  PROMOTE DRAINAGE AND MINIMIZE EROSION OR ABRASION OF THE COVER;

           (4)  ACCOMMODATE SETTLING AND SUBSIDENCE SO THAT THE COVER'S
                INTEGRITY IS MAINTAINED; AND

           (5)  HAVE A PERMEABILITY LESS THAN OR EQUAL TO THE PERMEABILITY
                OF ANY BOTTOM LINER SYSTEM OR NATURAL SUBSOILS PRESENT.

        THE PREFERRED ALTERNATIVE RELIES PRINCIPALLY ON THE CONSTRUCTION OF A COVER THAT IS CONSISTENT WITH
EPA'S ENGINEERING SPECIFICATIONS FOR CONSTRUCTIONING THE RCRA COVER REQUIRED BY 40 C.F.R. SS264.310(A).  THE
COVER IS EPA'S STANDARD METHOD OF PREVENTING THE MIGRATION OF POLLUTANTS TO THE GROUND WATER.  THE PREFERRED



ALTERNATIVE WILL ALSO INVOLVE EXCAVATION OF SOILS EXCEEDING THE ESTABLISHED CRITERIA TO THE EXTENT DESCRIBED
IN THE ROD TO PROVIDE ADDITIONAL PROTECTION.  RESIDUAL SOILS REMAINING ON-SITE WILL HAVE A MINIMAL IMPACT ON
HUMAN HEALTH AND AQUATIC LIFE IF MINE SUBSIDENCE OCCURS.  THESE MEASURES WILL PROVIDE LONG-TERM MINIMIZATION
OF MIGRATION OF LIQUIDS THROUGH THE CLOSED LANDFILL (40 C.F.R. SS264.310 (A) (1)) AND ACCOMMODATE SETTLING
AND MINOR SUBSIDENCE SO THAT THE COVER'S INTEGRITY IS MAINTAINED (40 C.F.R.  SS264.310 (A) (4)).

        THE TECHNICAL FEASIBILITY OF GROUND WATER MONITORING IS IN QUESTION, BUT WILL BE CONSIDERED DURING
THE NEXT OPERABLE UNIT SINCE THE DECISION CONCERNING REMEDIAL ACTION FOR THE GROUND WATER AND SURFACE   WATER
HAVE BEEN DEFERRED AT THIS TIME.

   #RA
   RECOMMENDED ALTERNATIVE

        SECTION 300.68 (J) OF THE NATIONAL CONTINGENCY PLAN (NCP)(47 FR 31180, JULY 16, 1982) STATES THAT THE
APPROPRIATE EXTENT OF REMEDY SHALL BE DETERMINED BY THE LEAD AGENCY'S SELECTION OF THE REMEDIAL ALTERNATIVE
WHICH THE AGENCY DETERMINES IS COST-EFFECTIVE (I.E., THE LOWEST COST ALTERNATIVE THAT IS TECHNOLOGICALLY
FEASIBLE AND RELIABLE AND WHICH EFFECTIVELY MITIGATES AND MINIMIZES DAMAGE TO AND PROVIDES ADEQUATE
PROTECTION OF PUBLIC HEALTH, WELFARE, AND THE ENVIRONMENT).  SECTION 101(24) OF CERCLA STATES THAT OFF-SITE
TRANSPORT OF HAZARDOUS SUBSTANCES IS NOT APPROPRIATE UNLESS IT IS "MORE COST-EFFECTIVE THAN OTHER REMEDIAL
ACTIONS" OR "NECESSARY TO PROTECT PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT FROM A PRESENT OR POTENTIAL
RISK WHICH MAY BE CREATED BY FURTHER EXPOSURE TO THE CONTINUED PRESENCE OF SUCH SUBSTANCES.".  BASED ON OUR
EVALUATION OF THE COST-EFFECTIVENESS OF EACH OF THE PROPOSED ALTERNATIVES, THE COMMENTS RECEIVED FROM THE
PUBLIC, AND THE STATE AND INFORMATION FROM THE FEASIBILITY STUDY, WE RECOMMEND THAT ALTERNATIVE #5 BE
IMPLEMENTED.  THIS ALTERNATIVE INCLUDES REMOVAL OF THE ON-SITE TANK, DEBRIS AND THE RESIN-LIKE MATERIAL AND
CONTAMINATED SOILS EXCEEDING GUIDELINES AS DISCUSSED PREVIOUSLY TO AN OFF-SITE RCRA REGULATED FACILITY.  THE
SITE WOULD THEN BE FILLED, GRADED, AND OVERLAIN WITH RCRA COVER.  DIVERSION DITCHES WOULD ALSO BE CONSTRUCTED
AROUND THE SITE TO DIVERT SURFACE WATER RUN-ON AND PREVENT EROSION.  OPERATION AND MAINTENANCE WOULD BE OF
THE CAP AND SURFACE WATER DITCHES AND SAMPLING OF THE MONITORING WELLS AND SILVERBROOK MINE DISCHARGE POINT. 
THE STATE OF PENNSYLVANIA REQUESTED THAT WE ADD LIME INTO SOIL FOR ANY REMEDY OTHER THAN TOTAL EXCAVATION. 
THIS WILL BE REVIEWED DURING THE DESIGN PHASE TO DETERMINE IF IT SHOULD BE UTILIZED TO ENHANCE THE REMEDY.

        THE NO ACTION ALTERNATIVE WAS REJECTED BECAUSE ALTERNATIVE #1 WOULD FAIL TO PREVENT OFF-SITE
MIGRATION OF CONTAMINANTS VIA SURFACE WATER, WIND DISPERSAL, AND GROUND WATER.  THE NO ACTION ALTERNATIVE
WOULD ALSO FAIL TO ADDRESS THE PROTECTION OF FUTURE ADJACENT LAND USERS AGAINST ACUTE, CHRONIC, AND LONG TERM
HEALTH EFFECTS.

        ALTERNATIVE #5 WAS CHOSEN INSTEAD OF ALTERNATIVE #2 BECAUSE ALTERNATIVE #2 WOULD FAIL TO PREVENT
PERCOLATION OF RAIN WATER THROUGH THE SITE FILL, AND DOES NOT ADDRESS THE POSSIBILITY OF RELEASE OF  
CONTAMINANTS IN THE EVENT OF CATASTROPHIC MINE SUBSIDENCE.

        ALTERNATIVE #5 WAS CHOSEN INSTEAD OF ALTERNATIVE #3 BECAUSE THERE MAY BE A POSSIBILITY OF FUTURE
CATASTROPHIC MINE SUBSIDENCE THAT WOULD ALLOW CONTAMINANTS TO MIGRATE TO THE MINE POOL.

        A COMPREHENSIVE MINING ENGINEERING STUDY TO DETERMINE APPROPRIATE CAP DESIGN TAKING INTO ACCOUNT THE
RISK AND MAGNITUDE OF MINE SUBSIDENCE FOR THIS SITE WILL BE UNDERTAKEN DURING THE DESIGN STAGE.  IF THE STUDY
SHOWS THAT SUBSIDENCE SUFFICIENT TO CAUSE SIGNIFICANT CAP DAMAGE CAN NOT BE REASONABLY EXPECTED TO OCCUR AT
THE MCADOO SITE, THEN REEVALUATION OF THE REMEDY MAY BE CONSIDERED.  IF THE REMEDY IS CHANGED, A ROD
AMENDMENT WOULD BE REQUIRED.

        ALTERNATIVE #5 WAS CHOSEN INSTEAD OF ALTERNATIVE #4 BECAUSE UNDER ALTERNATIVE #4, RAINWATER AND
SURFACE WATER RUN-ON COULD STILL PERCOLATE THROUGH LESSER CONTAMINATED SOILS AND CAUSE POSSIBLE FUTURE
MIGRATION OF CONTAMINANTS TO THE MINE POOL.  ALSO, SOME SOILS EXCEEDING CRITERIA MAY REMAIN AFTER EXCAVATION.

        ALTERNATIVE #5 WAS CHOSEN INSTEAD OF ALTERNATIVE #6 BECAUSE IT CAN ACHIEVE ADEQUATE LEVELS OF
PROTECTION TO PUBLIC HEALTH AND ENVIRONMENT FOR SUBSTANTIALLY LESS EXPENSE.

   CAPITAL COST

        THE CAPITAL COST OF ALTERNATIVE #5 IS ESTIMATED TO BE $2,360,000.

   #SCH
   PROJECT SCHEDULE

        APPROVE RECORD OF DECISION                            JUNE, 1985
        START DESIGN                                          AUGUST, 1985



        COMPLETE DESIGN                                       APRIL, 1986
        APPROVE STATE SUPERFUND CONTRACT
          FOR CONSTRUCTION                                    MAY 1986
        START CONSTRUCTION                                    JUNE, 1986
        COMPLETE CONSTRUCTION                                 DECEMBER,
                                                              1986.

   #FA
   FUTURE ACTIONS

        DECISIONS REGARDING REMEDIATING AND MONITORING GROUND WATER FLOWING IN THE MINE POOL AND SEDIMENT IN
THE LITTLE SCHUYLKILL RIVER HAVE BEEN POSTPONED PENDING FURTHER EVALUATION.

   #TMA
   TABLES, MEMORANDA, ATTACHMENTS



  #RS
             COMMUNITY RELATIONS RESPONSIVENESS SUMMARY
                       MCADOO ASSOCIATES SITE

        EPA, REGION III, COMPLETED A REMEDIAL INVESTIGATION (RI) IN MAY, AND PREPARED A DRAFT FEASIBILITY
STUDY (FS) IN JUNE, 1984 FOR THE MCADOO ASSOCIATES SITE.  THE REGION PROVIDED COPIES OF THE RI/FS AND
NOTIFIED THE PUBLIC THROUGH A PRESS RELEASE TWO WEEKS PRIOR FOR A JULY 11, 1984 PUBLIC MEETING.  THE RI AND
DRAFT FS WERE DISTRIBUTED TO THREE COMMUNITY REPOSITORIES:  KLINE TOWNSHIP BUILDING, KLINE TOWNSHIP FIRE
HALL, AND THE MCADOO-KELAYERS ELEMENTARY SCHOOL.  THE MEETING WAS HELD AT THE MCADOO-KELAYERS ELEMENTARY
SCHOOL TO ELICIT CITIZEN VIEWS ABOUT THE FINDINGS OF THE REMEDIAL INVESTIGATION AND DESCRIBE CLEANUP
ALTERNATIVES DEVELOPED DURING THE FS.

        DURING THE PUBLIC MEETING, THE REGION PROVIDED COPIES OF THE FS FREE OF CHARGE.  THE REGION INFORMED
THE PUBLIC OF THE AUGUST 13TH COMMENT DEADLINE AND STRONGLY ENCOURAGED THE SUBMITTAL OF WRITTEN   COMMENTS TO
THE EPA REGIONAL COMMUNITY RELATIONS COORDINATOR.  SEVERAL CITIZENS GAVE SPEECHES DURING THE THREE HOUR
MEETING EXPRESSING THEIR CONCERNS ABOUT THE ADEQUACY OF THE RI AND EVENTUAL CHOICE OF A FS   OPTION.

        THE REGION RECEIVED MANY WRITTEN COMMENTS DURING THE PUBLIC COMMENT PERIOD FROM CITIZENS, LOCAL
OFFICIALS, AND ENVIRONMENTAL GROUPS IN ADDITION TO A PETITION CONTAINING APPROXIMATELY 3400 SIGNATURES.  THE
FOLLOWING IS A BRIEF SUMMARY OF ALL WRITTEN COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND THE
REGION'S RESPONSE.

   1. COMMENT: STATE SENATOR RHOADES     DATE OF LETTER:  7/27/84

      - "ALL CONTAMINATED MATERIALS, SOILS AND STORAGE TANKS (SHOULD BE)
        REMOVED FROM SITE AND AREA".

      RESPONSE:

      - THE REGION CONSIDERED EXCAVATION OF CONTAMINATED SOIL TO BACKGROUND
        LEVEL BUT JUDGED THIS ALTERNATIVE AS BEING UNNECESSARY TO PROTECT
        PUBLIC HEALTH AND THE ENVIRONMENT.  THE REGION ESTIMATED THAT THIS
        OPTION REQUIRES THE EXCAVATION AND REMOVAL OFF-SITE TO A RCRA
        REGULATED FACILITY OF APPROXIMATELY 103,253 YDS PROBABLY COSTING
        OVER 30 MILLION DOLLARS.  THE REGION BELIEVES THAT SEVERAL FAR LESS
        COSTLY ALTERNATIVES ARE AVAILABLE WHICH COULD PROVIDE ADEQUATE
        PUBLIC HEALTH AND ENVIRONMENTAL PROTECTION.

                                           DATE OF LETTER:  8/06/84

      - REQUESTED MEETING WITH EPA AND TAMAQUA BOROUGH, SCHUYLKILL COUNTY,
        AND MCADOO AND KLINE TOWNSHIP OFFICIALS TO DISCUSS THE FINDINGS OF
        THE RI/FS.

      RESPONSE:

      - THE REGION ADVISED STATE SENATOR RHOADES THAT THE JULY 11, 1984
        PUBLIC MEETING WAS CONDUCTED TO DISCUSS FINDINGS IN THE RI/FS.  THE
        REGION ENCOURAGED SENATOR RHOADES TO SUBMIT FURTHER COMMENTS IN
        WRITING TO THE REGION'S COMMUNITY RELATIONS COORDINATOR.

                                           DATE OF LETTER: 8/2/84

   2. COMMENT: SCHUYLKILL COUNTY BOARD OF COMMISSIONERS

      - WISHED TO MEET WITH EPA REPRESENTATIVES TO DISCUSS SITE CLEANUP.

      RESPONSE:

      - THE REGION ALSO ENCOURAGED THE BOARD OF COMMISSIONERS TO SUBMIT
        FURTHER COMMENTS IN WRITING TO THE REGION'S COMMUNITY RELATIONS
        COORDINATOR.

                                           DATE OF LETTER: 7/17/84

   3. COMMENT:  BOROUGH OF MCADOO



      - COMPLAINED THAT:

        - INADEQUATE NOTICE HAD BEEN GIVEN FOR THE PUBLIC MEETING
        - THE RI/FS IS NOT CLEAR AND CONCISE
        - EPA DID NOT CONSULT WITH LOCAL WORKERS PREVIOUSLY EMPLOYED BY THE
          FACILITIES
        - EPA AND PADER PAPERWORK IS DELAYING THE CLEANUP
        - EPA AND PADER NOT ACTING IN AN HONEST MANNER
        - EPA AND PADER PERSONNEL NOT QUALIFIED TO CONDUCT ENVIRONMENTAL
          INVESTIGATIONS
        - PADER CAUSED SITUATION BY NOT PROPERLY MONITORING THE SITE
          OPERATIONS PRIOR TO CLOSURE

      - BELIEVES THAT CHEMICALS WERE DUMPED OR BURIED FARTHER OFF-SITE THAN
        INVESTIGATED DURING THE RI;

      - WANTS "TOTAL EXCAVATION OF THE SITE... AND THAT THE CONTAMINATED
        SOILS BE REMOVED OUT OF STATE... AS FAR AWAY FROM OUR AREA AS POSSIBLE".

      RESPONSE:

      - THE REGION NOTIFIED THE PUBLIC OF THE JULY 11TH MEETING THROUGH
        PRESS RELEASES TWO WEEKS PRIOR TO THE MEETING.

      - THE REGION'S CONSULTANT ATTEMPTED TO CONTACT LOCAL MINERS WHEN
        INVESTIGATING MINE TUNNELS.

      - PRELIMINARY HEADSPACE ANALYSIS SCREENING OF SOILS ADJACENT TO THE
        SITE GAVE NO INDICATION OF SIGNIFICANT VOLATILE CONTAMINATION,
        HOWEVER, ELEVATED LEVELS OF METALS MAY BE PRESENT.  THIS WILL BE
        INVESTIGATED DURING IMPLEMENTATION OF THE CHOSEN REMEDIAL ACTION.

      - TOTAL EXCAVATION COMMENT PREVIOUSLY DISCUSSED.

                                           DATE OF LETTER: 7/16/84

   4. COMMENT:  CONCERNED CITIZENS OF SCHUYLKILL COUNTY

      - AREA NOT APPROPRIATE FOR CONSTRUCTION OF A LANDFILL (REFERRING TO
        ON-SITE DISPOSAL WITH RCRA LANDFILL ALTERNATIVE) BECAUSE OF
        EXTENSIVE UNDERGROUND MINING UNDER SITE AND IN VICINITY.

      - NORTHERN AND NORTHWESTERN SECTION OF SITE IS INTERSECTED BY STATE
        HIGHWAYS (81 AND 309) WHICH REQUIRED DRILLING AND BLASTING FOR
        CONSTRUCTION.  THEREFORE, ROCK STRATA ARE FRACTURED IN AREA.
        (PROBABLY REFERRING TO CEMENTED SANDSTONE POTTSVILLE FORMATION
        WHICH PREVENTS CONTAMINATED GROUND WATER FROM MIGRATING TO DEEPER
        AQUIFERS).

      - SITE IS NEAR THREE MAJOR SURFACE WATER SOURCES SUPPLYING DRINKING
        WATER TO THE AREA.  STILL CREEK RESERVOIR IS 1 1/2 MILES SOUTHEAST
        OF THE SITE, AND SUPPLIES WATER FOR THE TOWNS OF TAMAQUA AND
        HOMETOWN.  QUAKAKE CREEK LIES SEVERAL HUNDRED YARDS NORTH OF THE
        SITE AND EMPTIES INTO THE HUDSONDALE DAM, A MAJOR WATER SOURCE FOR
        HAZLETON.  ALSO, THE SITE IS 1 1/2 MILES SOUTH OF THE HONEYBROOK
        WATER COMPANY WELL WHICH MAY HAVE A CONE OF DEPRESSION OVER 1 MILE.

      - WANTS "(REMOVAL OF) ALL REMAINING TOXIC WASTES, CONTAMINATED SOILS
        AND ANY OTHER BURIED WASTE...TO A... LANDFILL OUT OF (THE) AREA".

      RESPONSE:

      - THE RCRA LF WAS ELIMINATED FROM EVALUATION SINCE IT WOULD PROVIDE
        SIMILAR PROTECTION AS A RCRA CAP FOR APPROXIMATELY DOUBLE THE COST.

      - IN REGARD TO ROCK STRATA FRACTURES FROM BLASTING, IT IS UNLIKELY
        SUCH BLASTS COULD SUFFICIENTLY FRACTURE SEVERAL HUNDRED FEET OF



        POTTSVILLE SANDSTONE TO ALLOW DOWNWARD MIGRATION OF CONTAMINANTS.
        LOCAL FRACTURING, HOWEVER, IS POSSIBLE.  EPA BELIEVES THAT NO
        DRINKING WATER SUPPLY IS THREATENED BY THE SITE SINCE ALL WATER
        PERCOLATING THROUGH THE SITE MIGRATES TO THE MINE POOL WHICH
        EVENTUALLY DISCHARGES TO THE LITTLE SCHUYLKILL RIVER.  THE LITTLE
        SCHUYLKILL RIVER IS NOT USED NOR DOES IT FLOW INTO ANY RESERVOIRS
        WHICH ARE USED FOR DRINKING WATER.

                                           DATE OF LETTER: 8/9/84

   5. COMMENT:

      - CONCERNED CITIZENS OF SCHUYLKILL COUNTY, CITIZENS AGAINST HAZARDOUS
        AND NUCLEAR WASTE, 924 CITIZEN COMMITTEE, AND THE LITTLE SCHUYLKILL
        CONSERVATION CLUB.

      - SUBMITTED PHOTOCOPIED PETITION CONTAINING ABOUT 3400 SIGNATURES
        DEMANDING THE FOLLOWING:

        - FURTHER INVESTIGATION OF THE SITE
        - WATER SAMPLES TAKEN FROM:

          - BIG GORILLA (ABANDONED WATER FILLED MINE QUARRY)
          - HOLLOW CREEK
          - QUAKAKE CREEK
          - HADDOCK CREEK
          - STILL CREEK RESERVOIR
          - HUDSONDALE RESERVOIR
          - HOMES IN:

            - GINTER
            - QUAKAKE
            - HOMETOWN
            - STILL CREEK
            - LOFTY
            - TAMAQUA
            - HADDOCK

        WITH SPLIT SAMPLES GIVEN TO THE COMMITTEES
      - MORE MONITORING WELLS INSTALLED AT THE SITE AND OTHER AREAS
        PREVIOUSLY SPECIFIED
      - MORE SOIL SAMPLES TAKEN FROM THE SITE AND OTHER AREAS PREVIOUSLY
        SPECIFIED
      - CONSTANT TESTING OF THE MCADOO, HUDSONDALE, AND STILL CREEK
        RESERVOIRS WITH SPLIT SAMPLES PROVIDED TO THE COMMITTEES
      - AIR MONITORS INSTALLED TO CHECK VAPORS COMING FROM SITE
      - HEALTH SURVEY FROM MCADOO THRU TAMAQUA.

      RESPONSE:

      - THE REGION DOES NOT BELIEVE IT NECESSARY TO SAMPLE THE CREEKS,
        RESERVOIRS, OR HOME AREAS LISTED, BECAUSE AS PREVIOUSLY STATED, ALL
        WATER PERCOLATING THROUGH THE SITE MIGRATES TO THE MINE POOL WHICH
        EVENTUALLY DISCHARGES TO THE LITTLE SCHUYLKILL RIVER WHICH IN NOT
        USED OR FLOWING INTO ANY RESERVOIR USED FOR DRINKING.  THE REGION
        WILL ADDRESS THE NEED FOR GROUND WATER AND SURFACE WATER TREATMENT
        IN THE FUTURE.  THE REGION IS ALSO CONFIDENT THAT IT HAS PROPERLY
        CHARACTERIZED THE SUBSURFACE GEOLOGY AND GROUND WATER FLOW PATTERNS
        UNDERNEATH THE SITE AND SURROUNDING AREA, AND AT THIS TIME
        ADDITIONAL MONITORING WELLS ARE NOT NEEDED TO CHARACTERIZE THE SITE.

      - DURING IMPLEMENTATION OF THE RECOMMENDED CLEANUP ALTERNATIVE,
        FURTHER SOIL SAMPLING AND AIR MONITORING WILL BE NECESSARY.

      - THE REQUEST FOR A HEALTH SURVEY WAS REFERRED TO THE REGION'S
        CENTERS FOR DISEASE CONTROL (CDC) REPRESENTATIVE.



                                           DATE OF LETTER:  7/24/84
   6. COMMENT:  MARY MAGDA

      - WANTED FURTHER INVESTIGATION AT THE SITE AND RE-EVALUATION OF THE
        SILVERBROOK WELLS

      - COMPLAINED OF ACRID ODORS FROM SITE

      - STATED THAT RESIDENTS HAVE A HIGH INCIDENCE OF CANCER AND OTHER ILLNESSES

      - WANTED REMOVAL OF ALL CONTAMINATED SOIL AND WASTE WITH OFF-SITE DISPOSAL.

      RESPONSE:

      1. THE CHOSEN REMEDIAL ALTERNATIVE SHOULD ELIMINATE ANY ODORS FROM
         THE SITE.

      2. DURING EXCAVATION, ODORS MAY EMANATE.  AIR MONITORING WILL BE
         CONDUCTED DURING IMPLEMENTATION TO ASSURE THAT LEVELS DO NOT
         EXCEED SAFE STANDARDS.

      3. ADDITIONAL SOIL SAMPLING WILL BE CONDUCTED DURING EXCAVATION TO
         DETERMINE EXCAVATION LIMITS.

                                           DATE OF LETTERS:  7/18/84

   7. COMMENT:  PHOTOCOPIED LETTERS FROM 32 CITIZENS

      - "WANT...ALL THE CONTAMINATED SOIL AND REMAINING CHEMICALS REMOVED FROM AREA".

      RESPONSE:

      - COMMENT PREVIOUSLY ADDRESSED.

                                           DATE OF LETTERS:  7/14/85

   8. COMMENT:  LETTERS FROM TWO OTHER CITIZENS

      - WANTED COMPLETE OFF-SITE DISPOSAL OF ALL CONTAMINATED SOIL AND DEBRIS.

      RESPONSE:

      - COMMENT PREVIOUSLY ADDRESSED.

   9. COMMENT:  PHONE CALLS FROM MRS. CLYMER
                (RESIDENT OF SILVERBROOK ROAD)

      - THROUGHOUT THE COMMENT PERIOD, THE REGION RECEIVED PHONE CALLS FROM
        MRS. CLYMER WHO LIVES ON SILVERBROOK ROAD WHICH IS LOCATED A FEW
        HUNDRED YARDS NORTH OF THE SITE.  SHE WAS CONCERNED ABOUT THE
        POSSIBILITY OF THE SITE CAUSING CONTAMINATION OF HER WELL ON
        SILVERBROOK ROAD.  THE REGIONAL PROJECT MANAGER EXPLAINED THAT THE
        RI HAD CONCLUDED THAT IT IS VERY UNLIKELY THAT WATER ORIGINATING
        FROM THE SITE COULD REACH RESIDENTIAL WELLS ON SILVERBROOK ROAD.
        HOWEVER, SAMPLING OF THE WELLS DURING THE RI DETECTED SILVER AT 86
        PPB AT A NEIGHBOR'S WELL AND HIGHER THAN NORMAL LEVELS (62 & 82
        PPB) OF NICKEL IN HER WELL.  ALSO, A MAY 1982 PADER SAMPLING OF
        THOSE WELLS DETECTED CYANIDE AT 50 AND 51PPB IN EACH WELL.  THE
        WELL CONTAINING SILVER WAS RESAMPLED BY EPA IN JUNE 1984 FOR
        INORGANICS; SILVER WAS NOT DETECTED.  THE REGION DOES NOT BELIEVE
        THAT THE ELEVATED LEVELS OF INORGANICS DETECTED IN RESIDENTIAL
        WELLS ON SILVERBROOK ROAD ARE COMING FROM THE SITE.  A PRELIMINARY
        ASSESSMENT SITE AND SITE INSPECTION WILL BE CONDUCTED SEPARATE FROM
        THE MCADOO STUDY TO INVESTIGATE THE SITUATION.

                                           DATE OF LETTER:  8/13/84



   10. COMMENT:  DAVID W. MARSTON, ATTORNEY AT LAW

      - REQUESTED THAT POTENTIAL RESPONSIBLE PARTY (PRP) COMMITTEE BE
        AFFORDED THE OPPORTUNITY TO REVIEW AND COMMENT ON THE PROPOSED ROD
        PRIOR TO ITS SUBMISSION FOR ADOPTION.

      - WANTS THE SITE RESCORED (HAZARD RANKING SYSTEM) BASED ON FINDINGS
        OF RI.  THEIR CONSULTANT, FRED C. HART ASSOCIATES, NOW SCORE THE
        SITE AT 3.09 AS COMPARED TO THE ORIGINAL SCORE OF 71.99.

      - FEASIBILITY STUDY DOES NOT CONTAIN A RATING OF EFFECTIVENESS AND COST.

      - FS DOES NOT CONTAIN AN ANALYSIS THE COST-EFFECTIVENESS OF EACH ALTERNATIVE.

      - THE RI CONCLUDES THERE IS AND HAS BEEN ON GROUND WATER
        CONTAMINATION FROM WASTE MANAGEMENT ACTIVITIES AT THE SITE.

      - IN THE DESCRIPTION OF ROTARY KILN INCINERATION ALTERNATIVE, THE FS
        STATES THAT RESIDUE WILL BE CONSIDERED NONHAZARDOUS.  UNLESS THE
        RESIDUE IS DELISTED IT IS PRESUMED TO BE A HAZARDOUS WASTE FOR
        PURPOSES OF ULTIMATE DISPOSAL.

      - ROTARY KILN INCINERATION AND WET-AIR OXIDATION ARE NOT
        COST-EFFECTIVE AND INCREASED ENVIRONMENTAL RISKS ASSOCIATED WITH
        EXCAVATION AND HANDLING OF CONTAMINATED SOIL AND WASTE PRIOR TO
        TREATMENT, AND THE EMISSIONS AND WATER DISCHARGES THAT WILL RESULT
        MAKE THESE ALTERNATIVES UNACCEPTABLE.

      - THE ALTERNATIVE DESCRIBING THE USING OF AN ON-SITE RCRA LANDFILL
        STATES THAT APPROXIMATELY 12,000 CUBIC YARDS OF DEBRIS WOULD BE
        LANDFILLED WHILE THE NON-RCRA LANDFILL ALTERNATIVE STATES THAT ONLY
        300-500 CUBIC YARDS OF DEBRIS WOULD BE LANDFILLED.

      - "THE ASSOCIATED ENVIRONMENTAL CONSEQUENCES OF ON-SITE LANDFILLING
        SUCH AS RECONCENTRATING THE WASTES AND THEIR ADDED HANDLING WOULD
        ONLY EXACERBATE CONDITIONS AT THE SITE.".

      - "WITH RESPECT TO THE OFF-SITE DISPOSAL ALTERNATIVE, THE FS
        CONCLUDES THAT THE MOST LIKELY CANDIDATE FOR DISPOSAL IS THE CECOS
        INTERNATIONAL SITE NEAR BUFFALO, NEW YORK, APPROXIMATELY 400 MILES
        FROM THE MCADOO SITE.  NO CONSIDERATION IS GIVEN TO OTHER POSSIBLE SITES.".

      - OFF-SITE DISPOSAL RUNS COUNTER TO EPA'S CURRENT POLICY RESTRICTING
        THE USE OF OFF-SITE LAND DISPOSAL FACILITIES.

      - FS DOES NOT CONTAIN EXPLANATIONS OF HOW COST ESTIMATES WERE
        DETERMINED NOR IS THERE ANY CONSIDERATION OF THE LONG TERM COSTS
        AND OBLIGATIONS ASSOCIATED WITH THE ALTERNATIVES.

      - "BASED ON THE NUS STUDIES, THE MCADOO SITE POSES LITTLE OR NO RISK
        TO PUBLIC HEALTH OR THE ENVIRONMENT.".

      - THEY SUPPORT REMEDIATION NO MORE EXTENSIVE THAN:

        - REMOVAL OF THE 1300 GALLONS OF LIQUIDS AND SURFACE DEBRIS TO AN
          APPROVED DISPOSAL FACILITY
        - PROVISION OF SURFACE WATER RUN-OFF CONTROL
        - FILLING, REGRADING AND REVEGETATING.

      RESPONSE:

      - IT IS NOT CURRENT EPA POLICY TO ALLOW POTENTIAL RESPONSIBLE PARTIES
        AN OPPORTUNITY TO REVIEW AND COMMENT ON THE PROPOSED ROD PRIOR TO
        ITS SUBMISSION FOR ADOPTION.  HOWEVER, THE PRP'S COMMENTS ON THE
        RI/FS ARE TAKEN INTO ACCOUNT IN EPA'S SELECTION OF THE REMEDIAL ALTERNATIVE.

      - EPA SCORES SITES FOR INCLUSION ON THE NPL BASED ON HAZARDS THAT



        EXISTED PRIOR TO ANY RESPONSE ACTIONS.  SCORING A SITE ON THE BASIS
        OF THE LATEST CONDITIONS COULD ENCOURAGE INCOMPLETE SOLUTIONS THAT
        MIGHT LEAVE SIGNIFICANT ENVIRONMENTAL THREATS UNADDRESSED.

      - THE FS AS SUGGESTED DOES NOT HAVE A DETAILED BREAKDOWN OF COSTS FOR
        EACH REMEDIAL OPTION WHICH IS A SHORTCOMING OF THIS STUDY.  THE
        STUDY DID PROVIDE AN ESTIMATE OF PRESENT WORTH LONG TERM OPERATION
        AND MAINTENANCE COSTS.  EPA, HOWEVER, UTILIZED THE HANDBOOK FOR
        EVALUATING REMEDIAL ACTIONS TECHNOLOGY PLANS TO BETTER DEFINE THE
        COSTS IN THE ROD.

      - EVIDENCE OBTAINED FROM THE RI SUGGESTS THAT THERE IS A POTENTIAL
        FOR GROUND WATER CONTAMINATION FROM WASTE MANAGEMENT ACTIVITIES AT
        THE SITE.

      - THE REGION AGREES THAT INCINERATION IS NOT COST EFFECTIVE.

      - AS POINTED OUT, THERE DOES SEEM TO BE A DISCREPANCY IN THE VOLUME
        OF SOIL TO BE EXCAVATED IN THE RCRA AND NON-RCRA ALTERNATIVE.  THE
        ON-SITE RCRA LANDFILL SHOULD INVOLVE THE EXCAVATION OF
        APPROXIMATELY 12,000 YD3 OF SOIL AND 300-500 YD3 OF DEBRIS.

      - ON-SITE LANDFILLING OF CONTAMINATED SOILS OR WASTE WOULD NOT
        EXACERBATE CONDITIONS AT THE SITE IF THE WASTES OR SOILS WERE
        PROPERLY ISOLATED (AIR, DIRECT CONTACT, GROUNDWATER, SURFACE WATER)
        AS COULD BE PROVIDED IN A RCRA LANDFILL IF IT COULD BE LOCATED EFFECTIVELY.

      - DURING THE FEASIBILITY STUDY, OTHER OFF-SITE DISPOSAL LOCATIONS
        WERE CONSIDERED BESIDES THE CECOS INTERNATIONAL SITE BUT NOT
        MENTIONED IN THE REPORT.

      - EPA DOES HAVE A CURRENT POLICY WHICH RECOMMENDS THAT ON SITE
        TREATMENT OR DISPOSAL BE CONSIDERED IN LIEU OF OFF SITE DISPOSAL
        WHEN TECHNICALLY FEASIBLE AND COST-EFFECTIVE.  THE PROPOSED REMEDY
        DOES NOT LEAVE ALL THE WASTE AT THE SITE DUE TO THE POSSIBILITY OF
        CATASTROPHIC MINE SUBSIDENCE.

      - AS DISCUSSED IN THE ROD, THE REGION DISAGREES WITH THE CONCLUSION
        THAT THE SITE POSES NO RISK TO PUBLIC HEALTH OR THE ENVIRONMENT.
        THE CHOSEN REMEDIAL ALTERNATIVE WILL RECTIFY THIS SITUATION.

      - THE REGION ACKNOWLEDGES THE PRP COMMITTEE'S RECOMMENDATION FOR
        REMEDIAL ACTION AT THE SITE AND CONSIDERED IT WITH OTHER
        ALTERNATIVES PRESENTED IN THE FEASIBILITY STUDY.

                                           DATE OF LETTER:  6/14/85

   11.  COMMENT:  JOSEPH M. POLITO, ATTORNEY AT LAW

        SUBMITTED A VOLUMINOUS PACKAGE OF COMMENTS MAINLY CONCERNING THE
        RISK AND MAGNITUDE OF MINE SUBSIDENCE AND THE VALIDITY OF EPA'S
        CHOSEN SOIL CRITERIA FOR CONTAMINANTS.  THE MOST IMPORTANT COMMENTS
        ARE SUMMARIZED AS FOLLOWS:

      - MINE SUBSIDENCE IS VERY IMPROBABLE AND EVEN IF SUBSIDENCE OCCURS,
        COMPLETE SATURATION OF THE CONTAMINATED FILL IS UNLIKELY.

      - THE MINE POOL DILUTION FACTOR SHOULD BE APPROXIMATELY 400 INSTEAD OF 10.

      RESPONSE:

      - AS THE ROD STATES "A COMPREHENSIVE MINING ENGINEERING STUDY TO
        DETERMINE APPROPRIATE CAP DESIGN, TAKING INTO ACCOUNT THE RISK AND
        MAGNITUDE OF MINE SUBSIDENCE FOR THIS STUDY WILL BE UNDERTAKEN
        DURING THE DESIGN STAGE.  THE INFORMATION SUBMITTED WILL BE
        EVALUATED IN CONJUNCTION WITH INFORMATION FROM THE STATE DURING THE
        DESIGN PHASE.  COLLECTION OF ADDITIONAL INFORMATION CONCERNING THE



        POTENTIAL FOR MINE SUBSIDENCE MAY BE NECESSARY.  IF THE STUDY SHOWS
        THAT SUBSIDENCE SUFFICIENT TO CAUSE SIGNIFICANT CAP DAMAGE CANNOT
        BE REASONABLE EXPECTED TO OCCUR AT THE MCADOO SITE, THEN
        REEVALUATION OF THE REMEDY MAY BE CONSIDERED.".

      - IN REFERENCE TO MINE DILUTION FACTOR, IT SHOULD BE RECOGNIZED THAT
        THE RISK MODEL USED TO DEVELOP THE SAFE SOIL LEVELS OF CONTAMINANTS
        MAY BE FURTHER REFINED AS ADDITIONAL DATA IS COLLECTED DURING THE
        DESIGN STAGE.  IF A DILUTION FACTOR GREATER THAN 10 IS VALID, THEN
        A HIGHER VALUE WOULD BE INCORPORATED.

      - SEE APPENDIX E FOR ADDITIONAL COMMENTS AND RESPONSES TO PRP
        COMMENTS SUBMITTED JUNE 15, 1985.



                                APPENDIX B

                 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

   SUBJECT: PHONE CONVERSATION WITH PROFESSOR ALAN DAVIS,        DATE: SEP
            24, 1984 PENNSYLVANIA STATE UNIVERSITY

   FROM:    DOMINIC DIGIULIO, MCADOO PROJECT COORDINATOR
            SITE RESPONSE SECTION (3HW21)

   TO:      FILE

                 I SPOKE TO PROFESSOR ALAN DAVIS, PENNSYLVANIA STATE
            UNIVERSITY COAL RESEARCH INSTITUTE (814-865-3437) ON FRIDAY,
            SEPTEMBER 7 TO DISCUSS THE TRACE ELEMENT CONTENT OF ANTHRACITE
            COAL NEAR MCADOO, PENNSYLVANIA.  HE PROVIDED THE FOLLOWING
            INFORMATION:

                ELEMENT                         CONCENTRATION

                BERYLLIUM (BE)     2.2 PPM   - AVERAGE CONCENTRATION IN
                                               ANTHRACITE COAL
                                   0.62 PPM  - AVERAGE CONCENTRATION IN
                                               BUCK MOUNTAIN COAL SEAM
                                   7.8 PPM   - AVERAGE CONCENTRATION IN
                                               ASH FROM BUCK MOUNTAIN COAL
                                               SEAM
                NICKEL (NI)        127.0 PPM - MAXIMUM CONCENTRATION IN
                                               ANTHRACITE COAL
                                   42.4 PPM  - MEAN CONCENTRATION IN
                                               ANTHRACITE COAL
                CHROMIUM (CR)      75.6 PPM  - MAXIMUM CONCENTRATION IN
                                               ANTHRACITE COAL
                                   49.0 PPM  - MEAN CONCENTRATION IN
                                               ANTHRACITE COAL
                ZINC (ZN)          66.0 PPM  - MAXIMUM CONCENTRATION IN
                                               ANTHRACITE COAL
                                   21.0 PPM  - MEAN CONCENTRATION IN
                                               ANTHRACITE COAL.

                 HE ALSO STATED THAT BERYLLIUM IS USUALLY FOUND IN HIGHER
            CONCENTRATIONS IN COAL THAN COAL REFUSE.



                                   APPENDIX C
                                   REFERENCES

   A. CHRONIC VALUE FOR FATHEAD MINNOW, METHOD ELS, HALCOMBE ET. AL., 1980

   B. CHRONIC VALUE FOR DAPHNIA MAGNA, METHOD LC, MAYER AND SANDERS, 1973

   C. CHRONIC VALUE FOR FATHEAD MINNOW, METHOD ELS, U.S. EPA, 1978

   D. ACUTE VALUE FOR BLUEGILL (730 PPB), METHOD S,U, MAYER AND SANDERS,
       1973 DIVIDED BY THE ACUTE CHRONIC RATIO FOR DAPHNIA MAGNA FOR BUTYL
       BENZL PHTHALATE (42), GLEDHILL ET. AL., 1980

   E. ACUTE VALUE FOR DAPHNIA MAGNA (52,100 PPB), METHOD S,U, U.S. EPA,
      1978 DIVIDED BY THE ACUTE CHRONIC RATIO FOR DAPHNIA MAGNA FOR BUTYL
      BENZL PHTHALATE (42), GLEDHILL ET. AL., 1980

   F. ACUTE VALUE FOR DAPHNIA MAGNA (117,000 PPB), METHOD S,U, U.S. EPA,
      1978 DIVIDED BY THE ACUTE CHRONIC RATIO FOR SHEEPSHEAD MINNOW
      (2.7-SALTWATER SPECIES), METHOD ELS, U.S. EPA, 1978

   G. ACUTE VALUE FOR BLUEGILL (3,980 PPB), METHOD S,U, U.S. EPA, 1978
      DIVIDED BY THE ACUTE-CHRONIC RATIO FOR MYSID SHRIMP (2.5-SALTWATER SPECIES), U.S. EPA, 1978

   H. CHRONIC VALUE FOR FATHEAD MINNOW, METHOD EL, DEGRAEVE, ET. AL., 1980

   I. AMBIENT WATER QUALITY CRITERIA FOR HEXACHLOROETHANE

   J. CRITERIA DERIVED FROM THE EQUATION:
      WATER CRITERIA = (LD(50) OF CHEMICAL) / BCF OF CHEMICAL) X (47
      KG-UG/MG-L).  THE CORRECTION FACTOR (47 KG-UG / MG-L) WAS DERIVED
      USING THE PHENOL CRITERIA (2560 UG/L = (LD(50) OF PHENOL (414 MG/KG)
      / BCF OF PHENOL (7.6)) X (FACTOR). THE BCF FOR PHENOL WAS CALCULATED
      FROM THE EQUATION: LOG BCF = 0.76 LOG KOW-0.23. THEREFORE THE
      CRITERIA FOR 4-METHYLPHENOL IS CALCULATED TO BE (LD(50) OF
      4-METHYLPHENOL (207 MG/KG) / CALCULATED BCF FOR 4-METHYLPHENOL (18))
      X 47 WHICH EQUALS 541 UG/L)

   K. CRITERIA DERIVED FROM LOGIC USED IN (J.). THE LD(50) AND CALCULATED
      BCF FOR BENZL ALCOHOL ARE 100 MG/KG AND 8.1 RESPECTIVELY

   L. CRITERIA DERIVED FROM LOGIC USED IN (J.). THE LD(50) AND MEASURED BCF
      FOR DIBENZOFURAN ARE 350 MG/KG AND 1350 RESPECTIVELY

   M. CHRONIC VALUE FOR DAPHNIA MAGNA (BERYLLIUM SULFATE), METHOD LC, 220
      MG/L HARDNESS AS CACO3, KIMBAL MANUSCRIPT

   N. FEDERAL REGISTER / VOL. 49, NO. 26 / TUESDAY, FEB. 7, 1984

   O. MAXIMUM CONCENTRATION NOT TO EXCEED (0.819 LN(HARDNESS) + 3.568)
      OBTAINED FROM (N.). HARDNESS EQUALS 32 MG/L AS CAC03 OBTAINED FROM
      LSR5, THE TARGET LOCATION FOR METALS

   P. MAXIMUM CONCENTRATION NOT TO EXCEED E(1.16 LN(HARDNESS) - 3.841) OBTAINED FROM (N.)

   Q. MAXIMUM CONCENTRATION NOT TO EXCEED E(1.34 LN(HARDNESS) - 2.014) OBTAINED FROM (N.)

   R. MAXIMUM CONCENTRATION NOT TO EXCEED E(0.76 LN(HARDNESS) + 4.02)
      OBTAINED FROM THE AMBIENT WATER QUALITY CRITERIA FOR NICKEL, OCTOBER 1980

   S. MAXIMUM CONCENTRATION NOT TO EXCEED E(0.83 LN(HARDNESS) + 1.95)
      OBTAINED FROM THE AMBIENT WATER QUALITY CRITERIA FOR ZINC, OCTOBER 1980

   T. MAXIMUM CONCENTRATION NOT TO EXCEED 22 PPB OBTAINED FROM (N.)

   U. AMBIENT WATER QUALITY CRITERIA FOR PHTHALATE ESTERS, OCTOBER 1980



   V. AMBIENT WATER QUALITY CRITERIA FOR ISOPHORONE, OCTOBER 1980

   W. AMBIENT WATER QUALITY CRITERIA FOR FLUORANTHENE, OCTOBER 1980

   X. AMBIENT WATER QUALITY CRITERIA FOR POLYAROMATIC HYDROCARBONS, OCTOBER 1980

   Y. AMBIENT WATER QUALITY CRITERIA FOR HEXACHLOROETHANE, OCTOBER 1980

   Z. AMBIENT WATER QUALITY CRITERIA FOR POLYCHLORINATED BIPHENYLS, OCTOBER 1980

   1. AMBIENT WATER QUALITY FOR BERYLLIUM OCTOBER 1980.



                           APPENDIX D

                          ATTACHMENT A
                                       COMMONWEALTH OF PENNSYLVANIA
                                         ENVIRONMENTAL RESOURCES
                                              JANUARY 2, 1985
                                                 787-7383

   SUBJECT: MCADOO MINING ACTIVITY SUMMARY/CONCLUSIONS

   TO:      MIKE STEINER, CHIEF
            EMERGENCY AND REMEDIAL RESPONSE SECTION
            DIVISION OF OPERATIONS

   FROM:    EUGENE W. PINE, HYDROGEOLOGIST
            EMERGENCY AND REMEDIAL RESPONSE SECTION
            DIVISION OF OPERATIONS
            BUREAU OF SOLID WASTE MANAGEMENT

   THROUGH: SOLID WASTE PROGRAM SPECIALIST

   RECENT INVESTIGATIONS TO DETERMINE THE EXTENT OF UNDERGROUND MINING
   ACTIVITIES AT THE MCADOO ASSOCIATES-KLINE TOWNSHIP SITE HAVE YIELDED
   CERTAIN DATA UPON WHICH THE FOLLOWING DISCUSSION AND CONCLUSIONS ARE
   BASED.

   DEEP MINING IN THE SILVERBROOK BASIN, A STRUCTURAL AS WELL AS
   TOPOGRAPHIC SYNCLINAL BASIN OF PENNSYLVANIA AGE, BEGAN APPROXIMATELY 100
   YEARS AGO.  THE PRINCIPAL COAL OF ECONOMIC INTEREST WAS THE BUCK
   MOUNTAIN SEAM, ORIGINALLY DEEP MINED BY THE SILVERBROOK MINING COMPANY
   IN THE LATE 19TH AND EARLY 20TH CENTURY.  LATER (1925), THE HADDOCK
   MINING COMPANY BEGAN A PILLAR REMOVAL OPERATION WHICH LASTED UNTIL 1938,
   WHEN ALL DEEP MINING ACTIVITIES UNDER THE PRESENT SITE WERE TERMINATED.
   THE OVERLYING MAMMOTH COAL SEAM WAS ORIGINALLY DEEP MINED LATE IN THE
   19TH CENTURY, THEN LATER SURFACE MINED, SO RECORDS FOR THIS PARTICULAR
   SEAM CANNOT BE CONSIDERED VERY ACCURATE.  TWO MINOR COAL SEAMS WHICH
   EXIST BETWEEN THE MAMMOTH AND BUCK MOUNTAIN SEAMS,THE WHARTON AND GAMMA
   SEAMS, WERE NOT ECONOMICALLY IMPORTANT AND, CONSEQUENTLY, WERE NOT MINED
   IN THE AREA.

   GROUNDWATER CONDITIONS UNDER THE SITE ARE DICTATED BY THE MINE POOL
   NETWORK OF THE BASIN, WHICH SO OFTEN CHARACTERIZES THE ANTHRACITE AREA.
   ALSO, THE UNDERLYING SYNCLINAL POTTSVILLE FORMATION FORMS A LARGE "BOWL"
   WHICH ESSENTIALLY TRAPS GROUNDWATER IN THE MINE VOID NETWORK.
   GROUNDWATER FROM THE MINE POOLS EXITS THROUGH THE SILVERBROOK DISCHARGE,
   LOCATED APPROXIMATELY 1,500 FEET SOUTH OF THE MCADOO SITE, INTO THE
   LITTLE SCHUYLKILL RIVER.

   IT IS INTERESTING TO NOTE THAT THE SILVERBROOK MINE (AS IT IS KNOWN
   TODAY) WAS ONE OF THE FEW DEEP MINES IN THE AREA IN WHICH WATER WAS
   ACTUALLY PUMPED OUT OF THE MINE, NOT "DEWATERED" BY THE DRAINAGE TUNNELS
   WHICH ARE NORMALLY FOUND IN AN ANTHRACITE OPERATION IN THIS AREA.

   THE PRESENT MCADOO ASSOCIATES SITE AREA REPRESENTS ONE OF THE EARLIEST
   PHASES OF THE MINING OPERATION.  IT WAS WITHIN AND ADJACENT TO THIS AREA
   THAT THE COAL BREAKER/PREP PLANT, ASSOCIATED SHOP AND SUPPORT BUILDINGS,
   AND THE GORDON SLOPE -- A MAIN ENTRANCE TO THE MINE -- WERE LOCATED.
   TODAY, THE FOUNDATIONS FOR SOME OF THESE STRUCTURES MAY STILL BE
   OBSERVED ON THE SITE.

   A REVIEW OF THE SILVERBROOK MINING MAPS FROM THE 1920'S AND 1930'S
   CONFIRMED THAT THE BUCK MOUNTAIN SEAM WAS EXTENSIVELY DEEP MINED ALONG
   THE LENGTH OF THE BASIN.  IN MANY AREAS, THE BUCK MOUNTAIN SEAM WOULD
   SPLIT INTO A "MAIN" SEAM AND AN OVERLYING "RIDER" SEAM.  WHERE THE RIDER
   SEAM WAS SUFFICIENTLY THICK, BOTH SEAMS WERE MINED SEPARATELY ON
   DIFFERENT LEVELS.  AN EXCEPTION TO THIS WOULD BE WHERE AN INSUFFICIENT
   THICKNESS OF SHALES AND/OR SANDSTONE EXISTED BETWEEN THE TWO SEAMS.  IN



   THIS CASE, THIS ROCK WAS ALSO REMOVED WITH BOTH COAL SEAMS AND REMOVED
   AT THE PREP PLANT.

   RECORDS AND MINING MAPS INDICATE THAT IN MANY AREAS OF THE MINE, THE
   SUPPORT PILLARS WERE REMOVED AS MINING ACTIVITIES IN THE AREA DREW TO A
   CLOSE.  IN SOME AREAS, THE PILLARS WERE LEFT IN PLACE, EITHER FOR
   CONTINUED SUPPORT OR BECAUSE THE AREAS WERE CONSIDERED "UNMINEABLE".
   WHILE IT IS DIFFICULT TO DETERMINE THE EXTENT OF PILLAR REMOVAL, IT IS
   CERTAIN THAT THE AREA WAS DEEP MINED AND A MINE VOID NETWORK EXISTS
   BENEATH THE SITE.

   I WOULD CONCLUDE THAT, OWING TO THE EXISTENCE OF AN EXTENSIVE MINE VOID
   NETWORK, PART OF WHICH UNDERLIES THE MCADOO SITE (AS DOCUMENTED BY
   EXISTING MAPS AND SOME CONVERSATIONS WITH PERSONNEL WITH KNOWLEDGE OF
   THE AREA), THE POTENTIAL FOR MINE SUBSIDENCE EXISTS IN THE AREA.  THIS
   POTENTIAL MUST BE CONSIDERED PRIOR TO IMPLEMENTATION OF ANY REMEDIAL
   ACTIVITIES AT THE SITE.  THE EFFECTIVENESS OF SPECIFIC REMEDIAL
   MEASURES, SUCH AS INSTALLATION OF A CAP OVER CERTAIN AREAS OF THE SITE,
   MAY BE THREATENED BY A FUTURE SUBSIDENCE EVENT, THE MAGNITUDE OF WHICH
   IS DIFFICULT TO PREDICT.

   CC:  MR. WORLEY
        MR. PINE
        MR. KOZLOSKY
        FILE
        CHRON

   EP:RD.



                             APPENDIX E

                   RESPONSES TO ADDITIONAL COMMENTS FROM PRPS

   COMMENTS ON THE HYDRO-TERRA MINE SUBSIDENCE STUDY:

        THE STUDY COMPLETED BY HYDRO-TERRA FOR THE PRPS WAS REVIEWED BY
   EPA.  THE STUDY WAS NOT CONSIDERED ACCURATE SINCE TWO OUT OF THREE
   ASSUMPTIONS UPON WHICH THE REPORT WAS BASED ARE IN QUESTION.  EPA HAS
   DETERMINED THAT THIS INFORMATION IN CONJUNCTION WITH INFORMATION FROM
   THE STATE WILL BE REVIEWED DURING THE DESIGN PHASE TO DETERMINE THE
   APPROPRIATE CAP DESIGN.

        HYDRO-TERRA STATES IN SECTION 4.5 OF ITS REPORT THAT THE ANALYSIS
   OF THE RISK OF MAGNITUDE OF SUBSIDENCE AT THE MCADOO SITE IS BASED ON
   THREE ASSUMPTIONS:

   (1) THAT THE LOCATION OF THE MINE WORKINGS SHOWN ON THE "ORIGINAL MINE
   MAP" ARE ACCURATE, AS IS THE LOCATION OF THE WORKINGS IN RELATION TO THE
   MCADOO SITE.

   (2) THE WORKINGS BENEATH THE SITE HAVE NOT TOTALLY COLLAPSED OR BEEN
       BACKFILLED.

   (3) THE PILLARS BENEATH THE SITE HAVE NOT BEEN REMOVED.

        AFTER REVIEWING PARTS OF THE MCADOO RI AND A DIFFERENT BUT PROBABLY
   MORE RECENT MINE MAP, IT APPEARS THAT ASSUMPTIONS (1) AND (3) ARE IN
   ERROR.  THE RI STATES IN SECTION 2.4.2 THAT DEEP MINING AT THE SITE
   COMMENCED IN 1884 WITH THE OPENING OF THE GORDON SLOPE ENTRY.  UPPER AND
   LOWER BUCK MOUNTAIN SEAMS WERE REPORTED TO HAVE BEEN DEEP MINED UNTIL
   1910.  ACTIVE MINING STARTED AGAIN BETWEEN 1923 AND 1926 AND CONTINUED
   UNTIL 1938.  DURING THIS LATTER PERIOD, IT WAS REPORTED THAT PILLARS
   WERE REMOVED AND THE ENTIRE SITE AREA WAS COMPLETELY MINED.  PADER
   PROVIDED EPA WITH A DIFFERENT MAP THAN THAT USED BY HYDRO-TERRA.  THE
   PADER MAP SHOWS THAT MOST OF THE SITE HAD BEEN DEEP MINED AND THAT
   EXTENSIVE PILLAR ROBBING HAD OCCURRED IN THE WESTERN HALF OF THE SITE.
   IT IS BELIEVED THAT PADER'S MAP IS MORE CURRENT THAN HYDRO-TERRA'S MAP
   BECAUSE PADER'S MAP SHOWS MORE EXTENSIVE DEEP MINING AND PILLAR ROBBING
   AND BECAUSE STRUCTURES SUCH AS THE BREAKER FACILITY ARE LOCATED IN
   DIFFERENT AREAS OF THE SITE.  THE PADER MAP SHOWS A BREAKER LOCATED ON
   THE SOUTHERN PERIMETER OF THE SITE, AND A WASH HOUSE IN THE WEST CENTRAL
   PORTION OF THE SITE WHILE THE HYDRO-TERRA MINE MAP SHOWS THE BREAKER
   LOCATED NORTH OF THE SITE WITH NO WASH HOUSE.  THE RI STATES THAT AT
   LEAST THREE COAL BREAKERS WERE BURNED DOWN OR DEMOLISHED AND REERECTED
   AT DIFFERENT LOCATIONS.  AN AERIAL PHOTO TAKEN BY EPA IN 1969 SHOWS A
   COAL BREAKER SOUTH OF THE SITE WITH AN OLD WASH HOUSE ONSITE WHICH
   ULTIMATELY BECAME PART OF THE INCINERATOR STRUCTURE.  IT IS ALSO
   INTERESTING THAT AT BORING LOCATION B3 AND B3A, THE BORING LOGS DO NOT
   CORRESPOND TO WHAT IS ILLUSTRATED ON HYDRO-TERRA'S MAP.  ACCORDING TO
   HYDRO-TERRA'S MAP, THERE SHOULD NOT BE VOIDS AT BORINGS B3 AND B3A YET
   THE BORING LOGS SHOW A 3.6 FOOT GOB FILLED MINE VOID (UPPER BUCK
   MOUNTAIN COAL SEAM) AT A DEPTH OF 27.4 FEET IN BORING 3 AND A 10 FOOT
   VOID (BUCK MOUNTAIN SEAM) IN BORING B3A AT A DEPTH OF 31 FEET.
   ACCORDING TO HYDRO-TERRA, THE UPPER BUCK MOUNTAIN COAL SEAM WAS NOT EVEN
   MINED.  THEREFORE, BASED ON INFORMATION PRESENTED HERE, IT APPEARS THAT
   ASSUMPTIONS (1) AND (3) ARE NOT VALID AND THUS THE ACCURACY OF THE
   ENTIRE REPORT IS VERY QUESTIONABLE.

        HYDRO-TERRA STATES REPEATEDLY THAT THERE IS A VERY LOW RISK FOR
   MINE SUBSIDENCE WHETHER IT IS SINK HOLE OR TROUGH SUBSIDENCE.  IN AN
   INTEROFFICE MEMORANDUM, GENE PINE, A HYDROGEOLOGIST FROM PADER STATED
   THAT "OWING TO THE EXISTENCE OF AN EXTENSIVE MINE VOID NETWORK, PART OF
   WHICH UNDERLIES THE MCADOO SITE (AS DOCUMENTED BY EXISTING MAPS AND SOME
   CONVERSATIONS WITH PERSONNEL WITH KNOWLEDGE OF THE AREA) THE POTENTIAL
   FOR MINE SUBSIDENCE EXISTS IN THIS AREA...THE MAGNITUDE OF WHICH IS
   DIFFICULT TO PREDICT.".  POTENTIALLY RESPONSIBLE PARTIES HAVE ALSO



   QUESTIONED THE RISK OF SUBSIDENCE AT THE MCADOO SITE AND REQUESTED
   DOCUMENTATION TO SHOW THAT SUBSIDENCE HAS OCCURRED IN THE AREA.  PADER
   HAS REPORTED THAT ACTUAL SUBSIDENCE HAS OCCURRED IN THE 54 SQUARE MILE
   MINING AREA IN WHICH MCADOO LIES.  MORE CONCLUSIVE PROOF OF PAST
   SUBSIDENCE THOUGH IS PRESENTLY AT THE SITE ITSELF.  DURING TEST BORING
   DRILLING, NUS NOTED THAT "ALL OF THE ROCK STRATA IN THE LLEWELLYN
   FORMATION WAS INTENSELY FRACTURED, PROBABLY AS A RESULT OF SUBSIDENCE
   CAUSED BY THE MINING OPERATIONS.".  THE TEST BORING RESULTS NOT ONLY
   PROVIDE EVIDENCE THAT PAST SUBSIDENCE HAS ALREADY ACTUALLY OCCURRED BUT
   DESCRIBE THE OVERLYING BEDROCK ABOVE MINE VOIDS WHICH CONSISTS
   SUBSTANTIALLY OF HIGHLY FRACTURED WEATHERED SANDSTONE.  DURING TEST
   PITTING, 13 OF THE 36 TEST PITS WERE EXCAVATED 0.5 TO 4.2 FEET INTO THE
   BEDROCK.  THE BEDROCK WAS WEATHERED AND BROKEN(MORE THAN NORMALLY
   EXPECTED).  IN EVALUATING THE RISK OF SUBSIDENCE, IT WOULD SEEM LOGICAL
   TO CONSIDER THE STRENGTH OF OVERLYING BEDROCK.  HYDRO-TERRA DID NOT
   COMMENT ON THIS POINT AND THEREFORE EITHER DID NOT CONSIDER IT OR
   BELIEVED IT UNNECESSARY IN THEIR EVALUATION.

        IN REFERENCE TO TROUGH SUBSIDENCE, HYDRO-TERRA, STATES THAT
   "INSTANTANEOUS SUBSIDENCE SHOULD HAVE OCCURRED LONG AGO AND THAT
   TIME-DEPENDENT SUBSIDENCE TENDS TO BE LESS THAN 10 PERCENT OF TOTAL
   SUBSIDENCE... MOST TIME-DEPENDENT SUBSIDENCE SHOULD HAVE OCCURRED OVER
   THE PAST 85 YEARS, AND FUTURE AREA SUBSIDENCE SHOULD BE LESS THAN SIX
   INCHES.".  HYDRO-TERRA ALSO STATES THAT THIS TYPE OF SUBSIDENCE COULD
   CAUSE DIFFERENTIAL SETTLEMENT OVER A HORIZONTAL DISTANCE OF ABOUT 15
   FEET.  IN REFERENCE TO SINK HOLE SUBSIDENCE, HYDRO-TERRA STATES THAT THE
   PROBABILITY "IS VERY LOW BECAUSE SUBSIDENCE PROBABLY WOULD HAVE OCCURRED
   DURING THE PAST 85 YEARS," HYDRO-TERRA DOES NOT ESTIMATE THE POSSIBLE
   SURFACE VERTICAL OR DIFFERENTIAL SETTLEMENT CAUSED BY SINK HOLE
   SUBSIDENCE EXCEPT TO SAY THAT SINK HOLE COLLAPSE SHOULD PROPAGATE 60 TO
   150 FEET ABOVE THE MINE WORKINGS.  IN REFERENCE TO THE VERTICAL
   SETTLEMENT CAUSED BY SINK HOLE SUBSIDENCE HYDRO-TERRA STATES EARLIER IN
   THE REPORT THAT "THE MAXIMUM AMOUNT OF SURFACE SUBSIDENCE CAN BE GREATER
   THAN THE HEIGHT OF MINE WORKINGS BECAUSE DEBRIS CAN MOVE INTO ADJACENT
   WORKINGS WHERE COLLAPSE HAS NOT OCCURRED ESPECIALLY IF THE WORKINGS ARE
   STEEPLY INCLINED.".  WHY WASN'T THE VERTICAL AND HORIZONTAL SETTLEMENT
   ESTIMATED FOR SINK HOLE SUBSIDENCE?  THE BUCK MOUNTAIN COAL SEAM IS
   STEEPLY INCLINED AT THE SITE (45 DEGREES) AND MINE VOIDS WERE FOUND
   DURING TEST BORING WHICH MAY BE SUSCEPTIBLE TO SINK HOLE COLLAPSE.  TEST
   BORING 3A HAD A 10 FOOT VOID AT A DEPTH OF ONLY 31 FEET.  BASED ON
   HYDRO-TERRA'S PREVIOUS STATEMENT CONCERNING THE VERTICAL SETTLEMENT
   MECHANICS OF SINK HOLES, IT WOULD SEAM POSSIBLE THAT VERTICAL SUBSIDENCE
   GREATER THAN 10 FEET IS POSSIBLE AT TB 3A.  HORIZONTAL SETTLEMENT AT
   THIS TEST BORING IS PROBABLY IN EXCESS OF THE VOID AREA.  IF VOID AREAS
   EXTEND 30 FEET AS SUGGESTED BY RECORDS, THEN HORIZONTAL SETTLEMENT COULD
   EXCEED 30 FEET IN WIDTH.  AN ANALYSIS HAS NOT BEEN MADE CONCERNING IF
   SOILS COULD DROP INTO THE MINE POOL BASED ON THE SUBSIDENCE POTENTIAL.
   EXPERT ASSISTANCE WILL BE NECESSARY TO PROVIDE INTERPRETATION IN THIS AREA.

        HYDRO-TERRA BASES MUCH OF THEIR EVALUATION OF THE RISK AND
   MAGNITUDE OF MINE SUBSIDENCE ON THE NUMBER OF YEARS SINCE MINING HAS
   BEGUN.  THEY REPEATEDLY USE 85 YEARS AS THE TIME PERIOD OVER WHICH MINE
   SUBSIDENCE SHOULD HAVE ALREADY OCCURRED.  THERE IS EVIDENCE AT THE SITE
   WHICH DOES SHOW THAT MINE SUBSIDENCE HAS OCCURRED, BUT THIS DOES NOT
   MEAN THAT IT WILL NOT CONTINUE TO OCCUR IN THE FUTURE SINCE SUBSIDENCE
   IS A TIME-DEPENDENT DEFORMATION OF GROUND SURFACE AND CAN ALWAYS OCCUR
   AS LONG AS MINE VOIDS EXIST.  EIGHTY-FIVE YEARS SEEMS TO BE AN
   INAPPROPRIATE TIME PERIOD TO ESTIMATE THE POTENTIAL OF MINE SUBSIDENCE
   SINCE DEEP MINING IS REPORTED TO HAVE CEASED IN 1938 AND PILLAR ROBBING
   PROBABLY OCCURRED DURING THIS LATTER DATE.  FORTY-SEVEN YEARS IS A MORE
   APPROPRIATE TIME FRAME.  TIME DEPENDENT SUBSIDENCE WILL CONTINUE TO
   OCCUR SO VOID SPACES BECOME LESS AND LESS.  FUTURE SUBSIDENCE CANNOT BE
   RULED OUT AS LONG AS VOID SPACES STILL EXIST EVEN IF SUBSIDENCE HAS NOT
   OCCURRED FOR 50 OR 100 YEARS.

        SOME INSIGHT TO THE POTENTIAL RISK AND MAGNITUDE OF MINE SUBSIDENCE
   INCIDENTS IS PROVIDED BY RICHARD GRAY OF GAI CONSULTANTS IN AN ARTICLE



   PUBLISHED IN THE NORTHEASTERN ENVIRONMENTAL SCIENCE IN VOLUME 2, NUMBER
   2, 1983, TITLED "ALTERNATIVE MEASURES IN UNDERMINED AREAS.".

        "...SUBSIDENCE IS A TIME-DEPENDENT DEFAMATION OF THE GROUND SURFACE
        RESULTING FROM READJUSTMENT OF THE OVERBURDEN ABOVE A MINE.
        ALTHOUGH THE VERTICAL COMPONENTS OF MOVEMENT ARE USUALLY LARGEST,
        HORIZONTAL MOVEMENTS AND THE RESULTING STRAINS AND REPLACEMENTS ARE
        OFTEN MOST SIGNIFICANT IN CAUSING SURFACE DAMAGE.  SOME MOVEMENTS
        TAKE PLACE DURING MINING AND SOME AFTER DEPENDING ON THE TYPE AND
        EXTENT OF MINING, THE THICKNESS AND CHARACTER OF THE OVERBURDEN AND
        THE MINE FLOOR AND ALTER DETAILS ON THE SITE.  THE MOVEMENTS COVER
        FROM A FEW SQUARE FEET TO MANY AREAS, AND VERTICALLY FROM A FEW
        INCHES TO SEVERAL FEET...IN MOST CASES THE SURFACE AREA AFFECTED BY
        SUBSIDENCE EXCEEDS THE AREA OF THE SEAM EXTRACTED...SINK HOLES
        GENERALLY DEVELOP WHERE THE COVER ABOVE A MINE IS LESS THAN 100
        FEET...AND WHERE ROCK COVER IS WEAK...TROUGHS DEVELOP WHERE A
        PILLAR OR PILLARS FALL BY CRUSHING OR PUNCHING INTO THE MINE FLOOR
        OR ROOF...SUBSIDENCE TENDS TO REDUCE WITH INCREASED INTERNAL ABOVE
        MINE LEVEL.  SITES LOCATED 60 OR MORE FEET ABOVE MINE LEVEL AVOIDED
        THE MAJORITY OF SINKHOLES.  SINKHOLES CONSTITUTED 95% OF ALL
        REPORTED INCIDENT (HOWEVER) A SUBSTANTIAL THICKNESS OF OVERBURDEN
        DOES NOT NECESSARILY ENSURE SAFETY FROM SUBSIDENCE...SUBSIDENCE
        OVER ABANDONED MINES MAY OCCUR MANY YEARS AFTER MINING...A STUDY OF
        THE PRITTSKY COAL SEAM SHOWED SUBSIDENCE HAS OCCURRED AS EARLY AS A
        DECADE AFTER MINING AND AS LATE AS A CENTURY...MORE THAN HALF THE
        SUBSIDENCE INCIDENTS TOOK PLACE 50 OR MORE YEARS AFTER
        MINING....THE TIME OF OCCURRENCE OF SUBSIDENCE IS UNDOUBTEDLY
        GOVERNED BY THE RATE OF DETERIORATION OF THE ROCK STATE AND COAL
        PILLARS, AND BY OTHER FACTORS WHICH SOMETIMES INCLUDE MOSTLY OF
        PILLARS OF SMALL OPERATORS YEARS AFTER INITIAL MINING.  THIS
        REPRESENTS A COMPLEX INTERACTION OF PHENOMENON THAT PROHIBIT
        CONVENIENT PREDICTION OF THE TIME OF SUBSIDENCE...SOMETIME AFTER
        MINING COMPLETE COLLAPSE OF ABANDONED ENTRIES AND ROOMS IS TO BE
        EXPECTED AS A RESULT OF NATURAL CAUSES AND ACTIVITIES OF
        MAN...(SUBSIDENCE WILL OCCUR BY INCREASING NUMBERS OF INCIDENTS FOR
        AN EXTENDED PERIOD OF TIME AS PROGRESSIVE DETERIORATION AND FAILURE
        OF THE ROCK SURROUNDING THE OPENINGS BECOMES MORE PRONOUNCED: AND
        LATER A DIMINISHING NUMBER OF INCIDENTS AS THE VOID SPACES AT THE
        MINE LEVEL BECOME FEWER AND FEWER...THIS IMPLIES THAT THE
        POSSIBILITY OF FUTURE SUBSIDENCE AT A SITE CANNOT BE RULED OUT
        MERELY BECAUSE SUBSIDENCE HAS NOT BEEN RECOGNIZED IN THE FIRST 50
        OR 100 YEARS AFTER MINING.  IF ABANDONED MINE OPENINGS BENEATH A
        SITE HAVE NOT BEEN DESIGNED FOR LONG TERM STABILITY, THE POTENTIAL
        OR SUBSIDENCE REMAINS UNTIL THE OPENINGS COLLAPSE OR UNTIL THEY ARE
        STABILIZED BY BACKFILLING, GROUT COLUMNS, OR SOME OTHER
        MEANS...EVEN AFTER SUBSIDENCE HAS TAKEN PLACE AT A PARTICULAR SITE,
        THE POSSIBILITY OF FUTURE SUBSIDENCE MAY REMAIN...".

        THIS ARTICLE POINTS OUT THE DIFFICULTY IN ESTIMATING THE POTENTIAL
   RISK AND MAGNITUDE OF SUBSIDENCE AND THE TIME SPAN IN WHICH SUBSIDENCE
   WILL OCCUR.  BASED ON THESE LIMITATIONS AND HYDRO-TERRA'S PREVIOUSLY
   STATED ASSUMPTIONS (2 OF WHICH APPEAR INVALID) IT DOES NOT SEEM THAT
   HYDRO-TERRA HAS SUBSTANTIAL JUSTIFICATION TO STATE THAT THE RISK OF
   SUBSIDENCE AT THE SITE IS VERY LOW, EXTREMELY LOW OR IMPROBABLE FOR
   DIFFERENT PARTS OF THE SITE.

        ANOTHER POINT OF CONTENTION IS THE NUMERICAL ANALYSIS PRESENTED IN
   SECTION FIVE.  HYDRO-TERRA STATES THAT IF SINK HOLE SUBSIDENCE WERE TO
   OCCUR, EACH CASE OF SUBSIDENCE SHOULD ONLY AFFECT LESS THAN 0.1 PERCENT
   OF THE POTENTIALLY CONTAMINATED SOILS AT THE SITE.  THIS IS AN AREA
   WHICH WILL REQUIRE ASSISTANCE FROM A MINE SUBSIDENCE EXPERT FOR EVALUATION.

        IN THE REPORT, HYDRO-TERRA DOES MAKE ONE VERY IMPORTANT POINT.
   THAT IS "IF SUBSIDENCE WERE TO OCCUR, IT IS UNLIKELY THAT CONTAMINATED
   SOILS FROM THE SITE WOULD BECOME SUBMERGED IN THE MINE POOL.".  THE
   MODEL WHICH WAS USED TO DEVELOP MAXIMUM SAFE CONTAMINANT LEVELS IN SOILS
   ASSUMED SATURATED FLOW THROUGH THE SITE FILL IF SUBSIDENCE OCCURRED TO



   SIMULATE A WORST CASE SCENARIO.  DURING DESIGN OF THE COVER, EPA WILL
   INITIATE A MINE SUBSIDENCE STUDY OF ITS OWN TO ATTEMPT TO EVALUATE THE
   RISK AND MAGNITUDE OF SUBSIDENCE.  IF THE STUDY SHOWS THAT THE
   ASSUMPTION OF SATURATED FLOW CONDITIONS IS ERRONEOUS, THE SOILS MODEL
   WOULD NEED TO BE REEVALUATED.

   THE APPROACH TO CAPPING THE SITE

        FRED HART ASSOCIATES STATED THAT "A NEED CAN ONLY BE ESTABLISHED TO
   PLACE A SOIL LAYER WITH VEGETATIVE COVER OVER THE EIGHT-ACRE SITE.".
   THEIR STATEMENT IS BASED ON:

        - THE ORGANIC CONTAMINANTS ARE STABLE AND IMMOBILE.

        - INORGANIC CONTAMINANTS ARE NOT PRESENT AT HIGHER THAN BACKGROUND LEVELS.

        - NONE OF THE CONTAMINANTS ONSITE VIOLATE RCRA EP TOXICITY CRITERIA.

        AS STATED IN THE "ESTABLISHING BACKGROUND LEVELS OF HEAVY METALS AT
   THE MCADOO SITE" SECTION, THE LEVELS OF METALS DETECTED IN SOILS ONSITE
   ARE ABOVE BACKGROUND.  THE SITE SUMMARY SUBMITTED TO THE PRPS DESCRIBED
   WHY HIGH CONCENTRATIONS OF ORGANIC CONTAMINANTS ARE NOT STABLE AT THE
   SITE AND WHY REMOVAL TO PREDETERMINED SOIL CRITERIA IS NECESSARY.  THE
   POINT THAT ORGANIC CONTAMINANTS FOUND AT THE SITE ARE IMMOBILE IS
   FREQUENTLY MADE BY HART ASSOCIATES IN THE COMMENTS AND FORMS PART OF THE
   BASIS FOR THE RECOMMENDATION NOT TO COVER OR REMOVE SOILS AT THE SITE.
   THEREFORE, IT IS APPROPRIATE TO DISCUSS THIS POINT IN GREATER DETAIL.

        THE REMEDIAL INVESTIGATION STATES THAT "SIGNIFICANT SOIL
   CONTAMINATION IS LIMITED TO UPPER HORIZON SHALLOW SOILS.  MIGRATION OF
   POLLUTANTS TO THE DEEPER SOILS AND GROUND WATER HAS NOT OCCURRED.  DEHP
   (BIS 2-ETHYL HEXYL PHTHALATE), THE MOST CRITICAL SOIL CONTAMINANT WAS
   NOT DETECTED IN ANY ONSITE GROUND WATER.".  THE RI STATES LATER ON THAT
   SINCE THE CONTAMINANTS ARE IMMOBILE, MIGRATION TO THE GROUND WATER WILL
   NOT OCCUR.

        STATEMENTS IN THE RI REFERRING TO THE MIGRATION OF ORGANIC
   CONTAMINANTS ARE UNJUSTIFIED BECAUSE OF THE LACK OF LONGITUDINAL
   SAMPLING DATA, LACK OF CONSIDERATION OF THE POTENTIAL RISK AND MAGNITUDE
   OF MINE SUBSIDENCE, AND IMPROPER ASSUMPTIONS REGARDING TRANSPORT
   MECHANISMS OF ORGANIC CONTAMINANTS.  NUS DID NOT CONSIDER THE MIGRATION
   OF INORGANIC CONTAMINANTS BECAUSE THEY BELIEVED THEM TO BE AT BACKGROUND
   LEVELS.  EPA DISAGREES WITH THIS INTERPRETATION OF THE INORGANIC
   SAMPLING DATA AND THUS CONSIDERED MIGRATION OF INORGANICS.

        ONLY TEST PITS 24, 3A, 33, AND 25 HAVE SUFFICIENT LONGITUDINAL
   SAMPLING POINTS.  SAMPLING RESULTS SEEM TO CONFLICT WITH THE RI'S
   FINDINGS OF SIGNIFICANT SOIL CONTAMINATION BEING LIMITED TO THE UPPER
   SOIL HORIZON.  IN TEST PIT 24, BASE/NEUTRAL COMPOUNDS WERE DETECTED AT
   12 FEET.  IN TEST PIT 33, HEXACHLOROETHANE WAS DETECTED AT 1.4 PPM AT 10
   FEET.  IN TEST PIT 25, BASE NEUTRALS WERE DETECTED AT 5 AND 7 FEET.
   OTHER TEST PITS ESPECIALLY THOSE CONTAINING HIGH LEVELS OF METALS WERE
   NOT SAMPLED AT SUFFICIENT DEPTHS TO DETERMINE MIGRATION.  FOR EXAMPLE,
   TEST PIT 14 CONTAINED HIGH LEVELS OF BERYLLIUM, NICKEL, ZINC, CADMIUM
   AND LEAD BUT WAS ONLY SAMPLED ONCE AT A DEPTH OF 2.3 FEET.  TEST PIT 14
   IS LOCATED IN AN AREA WHERE METALLIC SLUDGES WERE BELIEVED TO HAVE BEEN
   STORED.  DEHP WAS ALSO FOUND IN TEST PIT 14 AT HIGH LEVELS.  THE HIGHEST
   LEVEL OF DEHP FOUND ONSITE WAS IN TEST PIT 9 AT 960 PPM AT 4 FEET.
   SAMPLES WERE ONLY TAKEN AT 1.5 AND 4 FEET SO THE MIGRATION OF DEEP ZONES
   IS UNKNOWN AT THIS LOCATION.  THEREFORE, AS ILLUSTRATED WITH THESE
   SAMPLE RESULTS, A CONCLUSIVE DETERMINATION CANNOT BE MADE AS TO THE PAST
   MIGRATION OF CONTAMINANTS IN SITE FILL.

   IT IS ALSO BELIEVED THAT ASSUMPTIONS IN THE RI/FS WERE INACCURATE IN
   REGARD TO THE TRANSPORT OF NONIONIC ORGANICS IN BOTH THE UNSATURATED AND
   SATURATED ZONES.  THE SITE FILL PRESENTLY EXISTS UNDER UNSATURATED
   CONDITIONS BUT COULD BECOME AT LEAST PARTLY SATURATED BY AN INCIDENCE OF



   SIGNIFICANT MINE SUBSIDENCE.  NONIONIC ORGANIC CONTAMINANTS TRAVELING IN
   THE DISSOLVED PHASE ABSORB TO ORGANIC CARBON IN SOIL OR SEDIMENT WITH AN
   AFFINITY CORRESPONDING TO THEIR ORGANIC CARBON PARTITION COEFFICIENT
   (KOC).  THE MORE ORGANIC CARBON IN THE SOIL AND THE HIGHER THE KOC
   VALUE, THE GREATER THE RATIO OF AN ORGANIC CONTAMINANTS IN SOIL TO ITS
   CONCENTRATION IN THE AQUEOUS PHASE.  IF IT IS ASSUMED THAT ADSORPTION IS
   COMPLETELY REVERSIBLE (RESEARCHERS HAVE SHOWN THAT THIS IS THE CASE WITH
   MANY COMPOUNDS) THEN IT MUST BE ASSUMED THAT CONTAMINANT WILL EVENTUALLY
   LEACH FROM SITE SOILS IF THE SITE IS NOT HYDRAULICALLY ISOLATED.  THE
   QUESTION IS NOT SO MUCH THE ABILITY OF A COMPOUND TO MIGRATE, BUT THE
   TIME OR RATE OF MIGRATION AND THE EVENTUAL CONCENTRATION IN GROUND
   WATER.  SINCE DESORPTION DEPENDS ON THE WASHING OUT OF SOIL BY
   UNCONTAMINATED WATER, DESORPTION RATES WILL BE GREATEST UNDER SATURATED
   CONDITIONS AND THUS THE RESULTING GROUND WATER CONCENTRATION IS HIGHEST
   UNDER SATURATED CONDITIONS.

        WHEN ATTEMPTING TO ESTABLISH SAFE SOIL LEVELS FOR CONTAMINANTS,
   DESORPTION MUST BE TAKEN INTO ACCOUNT TO PREDICT THE HIGHEST
   CONCENTRATION IN GROUND WATER RESULTING FROM CONTAMINATED SOIL.  WITH
   THE USE OF AN APPROPRIATE GROUND WATER MODEL OR DILUTION FACTORS, AN
   ESTIMATION CAN BE MADE TO DETERMINE IF CONTAMINANT LEVELS IN SOIL WILL
   AFFECT PUBLIC HEALTH OR ENVIRONMENTAL TARGETS.  A MODEL USING DILUTION
   FACTORS WAS APPLIED AT MCADOO TO PROTECT PRESENT AND POSSIBLE FUTURE
   AQUATIC LIFE AND HUMANS WHO INGEST AQUATIC LIFE.  THE MODEL ASSUMES
   SATURATED FILL CONDITIONS SINCE THERE IS AN UNKNOWN POSSIBILITY OF MINE
   SUBSIDENCE.  MINE SUBSIDENCE COULD ENABLE HYDROPHOBIC CONTAMINATIONS TO
   REACH THE SATURATED ZONE IN MINUTES IN WHAT COULD OTHERWISE TAKE
   HUNDREDS OF YEARS.

        AS POINTED OUT IN THE HYDRO-TERRA MINE SUBSIDENCE REPORT THOUGH,
   THE ASSUMPTION OF SATURATED FLOW CONDITIONS MAY NOT BE VALID.  THIS
   COMMENT WILL BE REEVALUATED DURING DESIGN OF THE COVER.

       EVEN IN THE ABSENCE OF MINE SUBSIDENCE THOUGH, CONTAMINATION WOULD
   EVENTUALLY MIGRATE TO THE MINE POOL IN A SLUG LIKE FORM AND RESULT IN A
   SIMILAR TYPE OF RELEASE TO THE MINE POOL WATER EXCEPT THE RELEASE WOULD
   OCCUR OVER A LONGER PERIOD OF TIME AND MAXIMUM CONCENTRATIONS REALIZED
   IN THE MINE POOL WOULD PROBABLY BE LESS THAN THAT WHICH WOULD OCCUR
   UNDER SATURATED CONDITIONS.  DESORPTION CAN OCCUR OVER A VERY LONG
   PERIOD OF TIME AND CONCENTRATIONS OF CONTAMINANTS COULD INCREASE IN
   DEEPER SOIL UNTIL EVENTUAL RELEASE IS OBTAINED.  AT THIS TIME MAXIMUM
   RELEASE WILL BE OBTAINED AND GREATEST IMPACT TO AQUATIC LIFE WILL OCCUR.

        IF SOILS ARE REMOVED ACCORDING TO CRITERIA ESTABLISHED BY EPA, A
   RCRA COVER WOULD BE ACCEPTABLE FOR SITE CLOSURE.  THE COVER MUST BE
   DESIGNED AND CONSTRUCTED TO:

   (1) PROVIDE LONG-TERM MINIMIZATION OF MIGRATION OF LIQUIDS.

   (2) FUNCTION WITH MINIMUM MAINTENANCE.

   (3) PROMOTE DRAINAGE AND MINIMIZE EROSION OR ABRASION OF THE COVER.

   (4) ACCOMMODATE SETTLING AND SUBSIDENCE SO THAT THE COVER'S INTEGRITY IS MAINTAINED.

   (5) HAVE A PERMEABILITY LESS THAN OR EQUAL TO THE PERMEABILITY OF
   RESIDUAL SOILS AT THE SITE.

        THEREFORE, IF ALL SOILS CONTAINING LEVELS OF CONTAMINANTS EXCEEDING
   EPA CRITERIA ARE REMOVED, ONLY A COVER HAVING PERMEABILITY EQUAL TO OR
   LESS THAN RESIDUAL SOILS PRESENT AT THE SITE WOULD BE REQUIRED.

        THE COMMENT CONCERNING CONTAMINANTS NOT FAILING THE EP TOXICITY
   CRITERIA IS NOT VALID SINCE SOILS ARE NOT ROUTINELY TESTED FOR EP
   TOXICITY DURING THE RI/FS.

   DILUTION IN THE MINE POOL:



        FRED HART ASSOCIATES BELIEVES THAT THE 10X DILUTION FACTOR USED BY
   EPA IN THE SOIL MODEL IS "FAR TOO CONSERVATIVE TO APPROPRIATELY REFLECT
   THE SITUATION AT THE SITE".  HART ASSOCIATES ESTIMATED A DILUTION FACTOR
   OF APPROXIMATELY 400X BASED ON:

       - POTENTIAL RESIDUAL CONTAMINATION COVERING SITE AREA OF 8 ACRES
       - POTENTIAL NET ANNUAL INFILTRATION OF 12 INCHES
       - ANNUAL MINE POOL DISCHARGE OF 824 MILLION GALLONS BASED ON OCTOBER
         1984'S FLOW RATE
       - CORRECTION FACTOR OF 1.2 TO 1.5 TO ACCOUNT FOR:
           - RAINFALL RUNOFF
           - RESIDUAL CONTAMINATION COVERING ONLY 4 ACRES INSTEAD OF 8 ACRES
           - OCTOBER DISCHARGE PROBABLY LOWER THAN THE AVERAGE DAILY DISCHARGE.

        THE CORRECTION FACTOR MAY NOT BE APPROPRIATE BECAUSE INORGANIC AND
   ORGANIC LEVELS IN SOILS WERE FOUND AT GREATER THAN BACKGROUND LEVELS IN
   ALMOST EVERY TEST PIT SAMPLED DURING THE RI.  DATA IN THE RI INDICATES
   THAT SOIL CONTAMINATION ON THE SITE IS EXTENSIVE SO THE CALCULATION
   SHOULD BE BASED ON 8 ACRES INSTEAD 4 ACRES.  ALSO, THE RI STATES THAT
   COAL REFUSE IS VERY PERMEABLE MATERIAL SO SURFACE WATER WILL MOSTLY
   PERCOLATE INTO THE MINE SPOIL RATHER THAN RUNNING OFF-SITE.

        THE OTHER NUMBERS APPEAR REASONABLE AND WILL BE FURTHER EVALUATED
   DURING DESIGN TO DETERMINE WHETHER A DILUTION FACTOR GREATER THAN 10 IS
   VALID.  IF ANY CHANGE IN THE DILUTION FACTOR CHANGES THE AFFECTIVENESS
   OF THE REMEDY SELECTION, THEN A ROD AMENDMENT WILL BE REQUIRED.

   THE PATHWAYS:

        THIS SECTION USES NUMEROUS EXCERPTS FROM THE RI AND FS REPORTS TO
   SUBSTANTIATE THE LACK OF PATHWAYS AT THE SITE.  IT IS NOT NECESSARY TO
   COMMENT ON INDIVIDUAL EXCERPTS FROM THE RI AND FS MADE IN THIS SECTION
   SINCE EPA'S TECHNICAL POSITION REGARDING THESE POINTS IS OUTLINED IN
   DETAIL IN THE SITE SUMMARY SUBMITTED TO THE PRPS.

   SOURCE OF CONTAMINATION:

        THIS SECTION STATES THAT THE REMAINING CONTAMINATION PRESENTS AN
   EXTREMELY LOW RESIDUAL RISK AND USES NUMEROUS EXCERPTS FROM THE RI AND
   FS REPORTS TO SUBSTANTIATE THIS STATEMENT.  IT IS NOT NECESSARY TO
   COMMENT ON INDIVIDUAL POINTS MADE IN THIS SECTION BECAUSE THE SITE
   SUMMARY SUBMITTED TO THE PRPS SUMMARIZES EPA'S TECHNICAL POSITION ON
   EVERY POINT.  EPA RE-EVALUATED THE ANALYSIS OF THE DATA IN THE RI AND FS
   IN THE ROD AND JUSTIFICATION IS PROVIDED IN THE SUMMARY OF ALTERNATIVES SECTION.

   RECEPTORS AND REMOVAL OF CONTAMINATED SOIL:

        FRED HART ASSOCIATES PROVIDES NUMEROUS EXCERPTS FROM A 1973 A.W.
   MARTIN ASSOCIATES REPORT AND VARIOUS PADER MEMORANDA TO DESCRIBE THE
   CURRENT WATER QUALITY CONDITIONS IN THE LITTLE SCHUYLKILL RIVER.  EPA
   ITSELF USED THE SAME SOURCES WHEN EVALUATING THE RIVER AND THUS ACCEPTED
   MOST OF THE CONCLUSIONS PRESENTED.  HOWEVER, THERE IS ONE CONCLUSION
   WHICH EPA DOES NOT AGREE WITH: THAT THE LITTLE SCHUYLKILL RIVER IS SO
   BADLY DEGRADED THAT IT IS BEYOND RECOVERY.  DOES THIS MEAN THAT THE
   RIVER WILL NEVER RECOVER?  IT IS DOUBTFUL WHETHER ANYONE COULD PRESENT
   DATA TO SUBSTANTIATE THIS CLAIM.

        THE NCP STATES THAT "REMEDIAL ACTIONS ARE THOSE RESPONSES TO
   RELEASES THAT ARE CONSISTENT WITH A PERMANENT REMEDY TO PREVENT OR
   MINIMIZE THE RELEASE OF HAZARDOUS SUBSTANCES OF POLLUTANTS OR
   CONTAMINANTS SO THAT THEY DO NOT MIGRATE TO CAUSE SUBSTANTIAL DANGER TO
   PRESENT OR FUTURE PUBLIC HEALTH, WELFARE, OR THE ENVIRONMENT.".

        A RISK EXISTS TO FUTURE AQUATIC LIFE AND HUMANS WHO INGEST AQUATIC
   LIFE.  MOST OF THE ORGANIC CONTAMINANTS IN SITE FILL ARE HYDROPHOBIC AND
   THUS ADSORB STRONGLY TO ORGANIC CARBON IN SOIL OR FILL.  ADSORPTION IS
   REVERSIBLE THOUGH AND THUS EVEN VERY HYDROPHOBIC ORGANICS MAY BE



   EVENTUALLY RELEASED TO THE MINE POOL.  THE IMPORTANT QUESTION IS NOT
   WHETHER THESE ORGANIC CONTAMINANTS WILL MIGRATE, BUT WHEN, AND WHAT WILL
   THE MAXIMUM CONCENTRATION IN THE MINE POOL BE.  HYDROPHOBIC ORGANICS
   MOVE MUCH MORE SLOWLY THROUGH SOIL THAN HYDROPHILIC ORGANICS.  A RELEASE
   COULD TAKE HUNDREDS OF YEARS.  EPA ASSUMED THAT RECOVERY OF THE STREAM
   IS POSSIBLE WITHIN THIS TIME-FRAME, ESPECIALLY SINCE THE STATE INTENDS
   TO ADDRESS THE ACID MINE DRAINAGE POINT ONCE THE SOURCE OF CONTAMINATION
   AT THE MCADOO SITE IS REMEDIATED.

        ANOTHER POINT WHICH WAS IGNORED BY FRED HART ASSOCIATES IS THAT THE
   RIVER IS PRESENTLY BEING STOCKED WITH FISH NEAR TAMAQUA, AND STOCKING
   HAS BEEN MODERATELY SUCCESSFUL.  MANY OF THE STOCKED FISH ARE PROBABLY
   CONSUMED BY HUMANS.  THESE FISH WERE NOT CONSIDERED AS RECEPTORS BY HART
   ASSOCIATES.

   BULK DISPOSAL:

       THE NUS RI STATES THAT:

       "TOPOGRAPHIC CONDITIONS AND SUBSURFACE FEATURES OBSERVED IN TP-9,
       10, AND 24 (ALL IN ZONE 1) STRONGLY SUGGEST THAT BULK WASTES WERE
       DUMPED ONTO THE GROUND, IN THE VICINITY OF THE BURIED COAL MINE
       ENTRY.  LIKEWISE, SUBSURFACE CONDITIONS OBSERVED IN TP-25 (ZONE 3)
       STRONGLY SUGGEST THAT LIQUID WASTES WERE DUMPED ONTO THE GROUND (OR
       INTO THE COAL SLURRY POND)".

   SINCE BULK LIQUIDS WERE HANDLED ON SITE, IF THE SITE OPERATORS WANTED TO
   DISPOSE OF BULK LIQUIDS, THEY WOULD LIKELY CHOOSE A VERY PERMEABLE
   LOCATION SUCH AS THE GORDON SLOPE ENTRY.  THE FACT THAT LIQUID WASTES
   WERE DISPOSED OF DIRECTLY OR INDIRECTLY INTO THE GORDON SLOPE IS
   DOCUMENTED IN THE RI:

       "WITH REGARD TO THE O-XYLENE AND STYRENE FOUND IN THE SOILS, THE
       PATTERN AND DISTRIBUTION OF THE O-XYLENE AND STYRENE WOULD INDICATE
       THAT THE RESIN-LIKE SHEET COVERING THE AREA IS RELEASING THESE
       CONTAMINANTS.  IT ALSO CONFIRMS AT THE TIME OF RELEASE, THE
       CONTAMINANTS MOVED OVER THE SOILS AND INTO THE MINE OPENING WHICH
       ACTED AS A SUMP.  THE COMBINED FACTORS; LOCATION OF THE STORAGE
       TANKS, PRESENCE OF THE RESIN-LIKE SHEET AND ITS SPILL PATTERN,
       PRESENCE OF THE CONGEALED RESIN IN THE CEILING OF THE SLOPE
       ENTRY...AND THE CHEMICAL ANALYTICAL DATA, ARE EVIDENCE THAT BULK
       LIQUID SPILLAGE TOOK PLACE IN THIS PARTICULAR AREA.".

       FURTHER EVIDENCE OF BULK DISPOSAL IS DOCUMENTED IN THE TEST PIT LOGS:

       - STRONG ORGANIC ODORS WERE DETECTED WHILE DIGGING IN MANY TEST PITS.

       - TEST PIT OF TP-3 HAD SHARP ORGANIC CHEMICAL ODORS WHICH CAUSED
         SKIN, EYE, AND NASAL IRRITATION AT 2 TO 5 FEET.

       - STRONG ORGANIC CHEMICAL AND ACID LIKE ODORS ARE PRESENT IN
         FILL OVER THE MINE ENTRY.

       - TP - 25A CONTAINED STRONG ORGANIC CHEMICAL AND ACID ODORS WHICH
         CAUSED SKIN, EYE, AND NASAL IRRITATION.  RED AND GREEN PAINT
         SLUDGE WAS ALSO PRESENT.

       - TP - 26A CONTAINED AN OILY WASTE SEEP AT 2'.

       - TP - 33 HAD STRONG ORGANIC ODORS, AND OILY SEEPAGE WATER.

       - TP - 35 HAD OILY SEEPAGE WATER.

       SINCE WATER OR LIQUIDS ON THE SITE EVENTUALLY PERCOLATE THROUGH THE
   SITE FILL AND ENTER THE MINE POOL, AND SINCE THE MINE POOL WATER ENTERS
   THE LITTLE SCHUYLKILL RIVER, IT IS REASONABLE TO ASSUME THAT BULK
   LIQUIDS IN A DILUTED FORM COULD HAVE REACHED THE RIVER AND MAY STILL BE



   PRESENT IN THE SEDIMENT.

   SURFACE RUN OFF FROM THE RESIN SHEET:

       FRED HART ASSOCIATES QUESTIONS WHETHER THERE IS ANY DIRECT EVIDENCE
   THAT THE RESIN SHEET IS CONTRIBUTING TO SURFACE RUN-OFF.  THE RI STATES
   ON PAGE 5-9 THAT "THE PATTERN OF DISTRIBUTION OF THE O-XYLENE AND
   STYRENE WOULD INDICATE THAT THE RESIN-LIKE SHEET COVERING THE AREA IS
   RELEASING THESE CONTAMINANTS" O-XYLENE DETECTED IN SOILS UNDERNEATH THE
   RESIN SHEET COULD RELEASE SOME CONTAMINANTS VIA WATER SOLUBILIZATION OR
   THROUGH SORPTION OF MICRON SIZE PARTICLES PASSING THROUGH COURSE COAL
   REFUSE.  SINCE IT IS POSSIBLE FOR O-XYLENE TO MIGRATE IN SOIL, IT IS
   ALSO POSSIBLE FOR IT TO FLOW OFF-SITE VIA SURFACE WATER RUN-OFF.  THE
   ENVIRONMENTAL IMPACT OF THIS RUN-OFF AND CONCENTRATIONS OF CONTAMINANTS
   IN OFF-SITE SOILS FROM RUN-OFF ARE UNKNOWN.

       FRED HART ASSOCIATES ALSO STATES THAT "GIVEN THAT THE CONTAMINANTS
   ARE STABLE, THERE IS SERIOUS QUESTION AS TO WHETHER REMOVAL WOULD NOT IN
   FACT INCREASE THE ENVIRONMENTAL RISKS" BUT GIVES NO EXPLANATION OF HOW
   REMOVAL WOULD PRESENT AN ENVIRONMENTAL RISK OR WHETHER THE RISK LEAVING
   THE RESIN SHEET ON SITE OUT-WEIGHS THE RISK OF REMOVAL.

   THE USE OF THE MEGS MODEL AT THE MCADOO SITE:

       THE MULTIMEDIA ENVIRONMENTAL GOALS (MEGS) MODEL WAS DEVELOPED BY EPA
   IN 1977 TO ESTABLISH GOALS FOR COMPOUNDS IN AIR, WATER, AND SOIL.  THERE
   IS CURRENTLY NO EPA POLICY REGARDING ITS USE.  THE GOALS SET BY THE
   MODEL WERE NOT USED FOR SOME OF THE SAME REASONS THE PRPS DO NOT FIND
   THEM ACCEPTABLE.  THE SOIL MODEL ASSUMES TWO LITERS OF WATER CAN LEACH
   100% OF ALL CONTAMINANTS FROM 1 KG OF SOIL.  AS MENTIONED BY FRED HART
   ASSOCIATES, THIS IS AN EXTREME ASSUMPTION.  HART ASSOCIATES ALSO
   MENTIONS THAT THE GOALS FOR METALS IN SOIL ARE SO CONSERVATIVE THAT THEY
   ARE BELOW BACKGROUND LEVELS FOR MANY REGIONS WHICH IS TRUE.  FOR THESE
   REASONS, THE MEGS MODEL GOALS WERE NOT DEEMED APPROPRIATE FOR THE MCADOO SITE.

   ESTABLISHING BACKGROUND LEVELS OF HEAVY METALS AT THE MCADOO SITE:

       FRED HART ASSOCIATES STATES THAT THE GLICK AND DAVIS STUDY IS
   STATISTICALLY FLAWED BECAUSE OF SMALL SAMPLE SIZE AND LARGE STANDARD
   DEVIATIONS FOR THE METALS OF CONCERN.  THEY STATE THAT "NATURAL LEVELS
   OF METALS IN ANTHRACITE COAL MAY ACTUALLY BE HIGHER THAN THE STUDY
   INDICATES...(AND THAT) USING METALS CONCENTRATIONS OF COAL TO DETERMINE
   BACKGROUND VALUES PROVIDES ONLY A CRUDE ESTIMATE FOR SOILS ON
   SITE...(AND) ACTUAL SAMPLING OF SOILS ON SITE OR ADJACENT TO THE SITE
   WOULD BE NECESSARY TO DETERMINE WHAT BACKGROUND LEVELS ARE FOR THE
   MCADOO SOILS.".

       THE SUMMARY STATISTICS FOR WHOLE ANTHRACITE COAL FROM THE GLICK AND
   DAVIS PENN STATE STUDY ARE LISTED BELOW.  ALL VALUES ARE GIVEN PPM.

                    MINIMUM   MAXIMUM             STD
           METAL     VALUE     VALUE     MEAN     DEV     N

            BE       0.618     5.755     2.206   1.609    12
            CR      13.300    75.608    48.998  18.159    12
            NI      10.925   126.835    42.425  30.860    12
            ZN       2.850    65.653    20.729  19.745    12.

       IN THE BUCK MOUNTAIN COAL SEAM, BERYLLIUM IS FOUND AT A MEAN
   CONCENTRATION OF 0.62 PPM (DAVIS, SEPTEMBER, 1984).

       IT IS OF COURSE POSSIBLE THAT IN SOME LOCATIONS NATURAL LEVELS OF
   METALS IN ANTHRACITE COAL MAY BE HIGHER THAN THE MAXIMUM VALUE INDICATED
   BY GLICK AND DAVIS, BUT AT THE SAME TIME IT IS EQUALLY POSSIBLE THAT IN
   SOME LOCATIONS NATURAL METALS VALUES MAY BE LESS THAN THE MINIMUM VALUES
   REPORTED BY GLICK AND DAVIS.  THE VARIATION IN THE RANGE OF VALUES
   REPORTED FOR THESE FOUR METALS IS NOT SIGNIFICANT WHEN COMPARED TO THE



   CONCENTRATIONS OF METALS DETECTED AT "HOT SPOTS" IN SITE SOIL.  FOR
   INSTANCE, THE RANGE FOR ZINC IS REPORTED AS 2.850 TO 65.653 PPM IN
   ANTHRACITE COAL WHILE 78,406 PPM OF ZINC WAS DETECTED (DRY WEIGHT) IN
   TEST PIT 25.  THE RANGE FOR NICKEL IS REPORTED AS 10.925 TO 126.835 PPM
   WHILE 2,012.4 PPM WAS DETECTED IN TEST PIT 14.

       ALSO, EPA DOES NOT BELIEVE THAT IT IS COINCIDENCE THAT THE HIGHEST
   CONCENTRATIONS OF METALS DETECTED IN ON SITE SOILS COINCIDES WITH THE
   AREAS WHERE METALLIC SLUDGES WERE REPORTED TO HAVE STORED AND WHERE BULK
   DISPOSAL OF LIQUIDS TOOK PLACE.

       EPA DID TAKE 3 OFF-SITE FILL SAMPLES WHILE TEST BORING IN AREAS
   WHICH SHOULD NOT HAVE BEEN AFFECTED BY THE SITE.  THE RESULTS FOR METALS
   OF CONCERN ARE ILLUSTRATED AS FOLLOWS:  ALL VALUES ARE PPM.

                        METAL   B-8    B-9   B-10

                        CR      4.9    3.3   5.2
                        BE      ND     0.3   ND
                        NI      4.7    3.6   2.7
                        ZN      5.1    6.0   7.9
                        CD      ND     ND    ND
                        PB      8.8    1.1   7.4
                     CYANIDE    ND     ND    ND.

       THE CONCENTRATIONS OF METALS IN THE BORINGS ARE OBVIOUSLY BELOW
   LEVELS EXPECTED FROM ANTHRACITE COAL AS IS EXPECTED SINCE COAL TYPICALLY
   CONTAINS HIGHER LEVELS OF METALS THAN COAL REFUSE.

       EPA DID NOT SELECT OFFSITE BORING SAMPLE RESULTS FOR BACKGROUND
   METALS BECAUSE THE SITE OVERLIES THE BUCK MOUNTAIN COAL SEAM WHICH
   INTERSECTS THE MINE POOL.  ESTABLISHING BACKGROUND LEVELS FOR METALS
   BELOW THOSE NORMALLY FOUND IN ANTHRACITE COAL COULD THEORETICALLY (AND
   IN THIS CASE UNREASONABLY) INVOLVE SIGNIFICANTLY GREATER NEED FOR
   REMEDIAL ACTION AT THE SITE.

       FOR THE REASONS PREVIOUSLY DISCUSSED AND THE FACT THAT 12,560 DRUMS
   OF WASTES, (MANY CONTAINING METALLIC SLUDGES); 20 TONS OF LEAD SILICATE;
   AND 60 TONS OF ZINC WASTE WERE STORED ON SITE (IT SEEMS UNREALISTIC TO
   ASSUME THAT NONE OF THESE WASTES WERE PURPOSELY OR ACCIDENTALLY SPILLED
   ONTO THE GROUND), IT IS OBVIOUS THAT METALS ARE PRESENT IN SITE SOILS AT
   HIGHER THAN BACKGROUND LEVELS.

       BIOLOGICAL TREATMENT WAS REMOVED FROM FURTHER CONSIDERATION BECAUSE
   THE LONG-TERM EFFECTIVENESS OF THIS METHOD IS UNKNOWN.  ACTIVATED CARBON
   TREATMENT WAS REMOVED FROM FURTHER CONSIDERATION BECAUSE THE
   CONTAMINANTS FOUND ON SITE ARE ADSORBED TO SOIL.  INCINERATION AND
   WET-AIR OXIDATION WERE REMOVED FROM FURTHER CONSIDERATION BECAUSE THEY
   WOULD HAVE ELIMINATED ORGANICS BUT CONCENTRATED METAL CONCENTRATIONS.
   ON-SITE DISPOSAL IN A RCRA LANDFILL WAS REMOVED FROM FURTHER
   CONSIDERATION BECAUSE THE RCRA CAP WOULD PROVIDE SIMILAR PROTECTION
   SINCE THE GROUND WATER TABLE DOES NOT NORMALLY COME IN CONTACT WITH THE
   SOILS.  THE ONLY CHANCE THAT CONTAMINANTS WOULD COME IN CONTACT WITH THE
   GROUND WATER WOULD BE THROUGH DOWNWARD MIGRATION FROM PRECIPITATION.
   THE LOCATION OF THE LANDFILL WOULD ALSO BE SUSCEPTIBLE TO SUBSIDENCE AND
   DIFFICULTY IN MONITORING AND WOULD COST TWICE AS MUCH AS A RCRA CAP.

       AFTER COMPLETION OF THE INITIAL SCREENING OF TECHNOLOGIES, AS
   DETAILED EVALUATION OF ALTERNATIVES WAS CONDUCTED IN ORDER TO IDENTIFY
   THOSE ALTERNATIVES WHICH MAY BEST ADDRESS THE PROBLEMS ON-SITE IN
   ADDITION TO REMOVING THE REMAINING 15,000 GALLON TANK.  THE CHOSEN
   ALTERNATIVE SHOULD BE THE MOST COST-EFFECTIVE, TECHNICALLY FEASIBLE, AND
   RELIABLE SOLUTION THAT EFFECTIVELY MITIGATES OR MINIMIZES DAMAGE TO AND
   PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE, AND THE
   ENVIRONMENT.  ALTERNATIVES WERE DEVELOPED BY APPLYING TECHNOLOGIES
   CONSIDERED INDIVIDUALLY OR IN COMBINATIONS.



       ALTERNATIVES REMAINING AFTER THE INITIAL SCREENING PROCESS WERE
   GROUPED INTO TWO CATEGORIES:  SITE RELATED AND DISPOSAL RELATED
   ACTIVITIES.  THE ALTERNATIVES ARE LISTED BELOW:

   SITE RELATED:

   NO REMEDIAL ACTION
   REMOVAL OF DEBRIS

   - EXCAVATION AND/OR REMOVAL OF WASTES AND MOST HEAVILY CONTAMINATED SOIL

   - EXCAVATION OF CONTAMINATED SOIL TO BACKGROUND LEVELS

   - CAPPING WHICH MEETS THE STANDARD OF RCRA REGULATIONS 40 CFR PART 264
     THROUGHOUT THE ENTIRE SITE

   - DIVERSION OF SURFACE WATER.

   DISPOSAL-RELATED:

   - OFF-SITE DISPOSAL IN A RCRA PERMITTED FACILITY.

   THESE TECHNOLOGIES WERE THEN COMBINED IN REMEDIAL ALTERNATIVES THAT
   WOULD BE APPLICABLE TO THIS SITE, AND SCREENED WITH RESPECT TO THE
   REMEDIAL OBJECTIVES.  THE FOLLOWING IS A DETAILED ANALYSIS OF THESE
   ALTERNATIVES.



                 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

   DATE:     JUNE 19, 1985

   SUBJECT:  MCADOO SITE - RECORD OF DECISION

   FROM:     STANLEY L. LASKOWSKI
             DEPUTY REGIONAL ADMINISTRATOR (3RA00)

   TO:       JACK MCGRAW, ACTING ASSISTANT ADMINISTRATOR
             OFFICE OF SOLID WASTE AND EMERGENCY RESPONSE (WH-562-A)

        I HAVE REVIEWED THE PROPOSED ACTION TO BE TAKEN AT THE MCADOO
   SUPERFUND SITE AND RECOMMEND THAT THE AGENCY FUND THE RECOMMENDED
   ALTERNATIVE AS DESCRIBED IN DETAIL IN THE RECORD OF DECISION DOCUMENT.
   THE PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES CONCURS WITH THIS
   RECOMMENDATION.
        THE ESTIMATED CAPITAL COST OF THIS FEDERAL LEAD PROJECT IS
   APPROXIMATELY $2,360,000.
        PLEASE CALL ME AT 597-9814 IF YOU HAVE ANY QUESTIONS.



                         COMMONWEALTH OF PENNSYLVANIA

   APRIL 29, 1985

   U.S. ENVIRONMENTAL PROTECTION AGENCY
   ATTN:  TOM VOLTAGGIO (3HW20)
   REGION III
   841 CHESTNUT STREET
   PHILADELPHIA, PA 19106

   RE: MCADOO ASSOCIATES - KLINE TOWNSHIP SITE
       ROD REVIEW

   DEAR MR. VOLTAGGIO:

        THIS IS TO PROVIDE COMMENTS ON THE THIRD REVISION OF THE RECORD OF
   DECISION (ROD) FOR THE MCADOO KLINE TOWNSHIP SITE.  WE ARE PLEASE TO
   INFORM YOU THAT DER CONCURS WITH THE GOALS SET FORTH BY THE PROPOSED
   REMEDIAL ACTIONS.  WE FEEL THAT THE CURRENT PROPOSED REMOVAL OF WASTES
   AND CONTAMINATED SOILS WILL INSURE THE PROTECTION OF PUBLIC HEALTH AND
   THE ENVIRONMENT.
        ON MARCH 25, 1985, OUR COMMENTS CONCERNING THE THIRD REVISION WERE
   PROVIDED TO MR. DIGIULIO (EPA PROJECT OFFICER), DURING A TELEPHONE
   CONVERSATION.  THIS LETTER CONFIRMS THE DISCUSSION WHICH WAS AS FOLLOWS:

        1. WE RECOMMEND THAT AFTER THE EXCAVATION OF CONTAMINATED SOILS AND
        SITE GRADING, THAT LIME BE INCORPORATED INTO THE TOP TWELVE INCHES
        OF THE TOP SOIL AT THE SITE, PRIOR TO CONSTRUCTION OF THE CAP.
        SITE SOILS SHOULD BE ADJUSTED TO PH6.5 OR GREATER.  THIS WILL
        REDUCE THE MOBILITY, AVAILABILITY, AND TOXICITY OF ANY TRACE METAL
        CONTAMINATION WHICH MAY REMAIN AT THE SITE.

        2. SINCE MINE SUBSIDENCE IS A CONCERN WHICH HAS BEEN DISCUSSED
        REPEATEDLY, WE SUGGEST THAT THE REMEDIAL DESIGN OF THE CAP INCLUDE
        A PROVISION TO ALLOW FOR ANY FUTURE MINE SUBSIDENCE AT THE SITE.
        THIS MAY MAKE FUTURE CAP MAINTENANCE MUCH EASIER.

        3. SOIL EXCAVATION, SITE GRADING, AND CAP PLACEMENT ACTIVITIES MAY
        DESTROY OR ALTER THE INTEGRITY OF MONITORING WELLS CURRENTLY ON
        SITE.  WE WOULD SUGGEST THAT AN ADDITIONAL ONE OR TWO MONITORING
        WELLS BE INSTALLED AT THE SOUTHEAST AREA OFF THE SITE, IN THE
        VICINITY OF BORINGS #8 AND #10 AS PART OF THE LAST PHASE OF
        REMEDIAL CONSTRUCTION.  TO THE EXTENT POSSIBLE, EXISTING WELLS
        SHOULD BE MAINTAINED FOR FUTURE MONITORING.

        SINCE THE RI/FS HAS BEEN COMPLETED FOR APPROXIMATELY NINE MONTHS
   AND THESE ARE COMMENTS ON THE THIRD REVISION OF THE ROD, I AM HOPEFUL
   THAT THIS WILL CONCLUDE OUR REVIEW OF THIS REMEDIAL PLANNING EFFORT AND
   THAT AN EXPEDITIOUS APPROVAL OF THE ROD WILL BE FORTHCOMING.
        DO NOT HESITATE TO CONTACT ME IF WE CAN OFFER ANY ADDITIONAL
   ASSISTANCE.

                                       VERY TRULY YOURS,

                                       DWIGHT D. WORLEY, CHIEF
                                       DIVISION OF OPERATIONS
                                       BUREAU OF SOLID WASTE MANAGEMENT.


