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Text :
MCADQOO ASSQCI ATES SI TE, SCHUYLKI LL COUNTY, PENNSYLVAN A

#DR
DOCUMENTS REVI EVED

I AM BASI NG My DECI SI ON ON THE FOLLOWN NG DOCUMENTS DESCRI Bl NG THE
ANALYSI S OF COST- EFFECTI VENESS OF REMEDI AL ALTERNATI VES FOR THE
MCADOO ASSCCI ATES SI TE:

- MCADOO ASSOCI ATES REMEDI AL | NVESTI GATI ON
- MCADOO ASSCCI ATES FEASI BI LI TY STUDY
- SUMVARY CF REMEDI AL ALTERNATI VE SELECTI ON

- RESPONSI VENESS SUMVARY.

#DE
DECLARATI ONS

CONSI STENT W TH THE COVPREHENSI VE ENVI RONMVENTAL RESPONSE COMPENSATI ON, AND LI ABI LI TY ACT OF 1980
(CERCLA), AND THE NATI ONAL CONTI NGENCY PLAN (40 CFR PART 300), | HAVE DETERM NED THAT LI M TED EXCAVATI ON W TH
OFF-SI TE DI SPOSAL | N A RCRA FACI LI TY, COVERI NG | N ACCORDANCE W TH RCRA, 40 CFR 264. 310(A) AND DI VERSI ON OF
SURFACE WATER AT THE MCADOO ASSCCI ATES SITE IS A COST- EFFECTI VE REMEDY AND PROVI DES ADEQUATE PROTECTI ON CF
PUBLI C HEALTH, WELFARE, AND THE ENVI RONMENT. THE STATE OF PENNSYLVANI A HAS BEEN CONSULTED AND AGREES W TH
THE APPROVED REMEDY. THEY HAVE SUGGESTED THAT WE | NCLUDE APPLYI NG LIME TO THE SO L I N THE REMOVAL/ COVER
REMEDY. THI'S WLL BE CONSIDERED | N THE DESI GN PHASE. IN ADDI TION, THE ACTI ON WLL REQU RE FUTURE OPERATI ON
AND MAI NTENANCE ACTI VI TI ES TO ENSURE THE CONTI NUED EFFECTI VENESS OF THE REMEDY. THESE ACTIVITIES WLL BE
CONSI DERED PART OF THE APPROVED ACTI ON AND ELI G BLE FOR TRUST FUND MONI ES FOR A PERIOD OF 12 MONTHS.

I AM DEFERRI NG SELECTI ON OF REMEDI AL RESPONSE MEASURES, |F ANY, FOR THE M NE POOL AND SURFACE WATER
ADDI TI ONAL EVALUATI ON OF THESE AREAS W LL CONTI NUE.

I AM DELEGATI NG TO THE REGQ ONAL ADM NI STRATCR THE RESPONSI BI LI TY FOR APPROVI NG ROD AMENDMVENTS
CONCERNI NG THE SELECTI ON OF THE REMEDY FOR TH S OPERABLE UNIT FOR THE MCADQO S| TE.

I HAVE ALSO DETERM NED THAT THE ACTI ON BEI NG TAKEN | S APPROPRI ATE WHEN BALANCED AGAI NST THE
AVAI LABI LI TY OF TRUST FUND MONI ES FOR USE AT OTHER SITES. I N ADDI TI O\, THE OFF- SI TE TRANSPORT AND SECURE
DI SPOSI TION | S MORE COST- EFFECTI VE THAN OTHER REMEDI AL ACTI ONS, AND | S NECESSARY TO PROTECT PUBLI C HEALTH,
WELFARE CR THE ENVI RONMVENT.

JUNE 28, 1985 JACK W MOGRAW ACTI NG ASSI STANT ADM NI STRATOR
DATE OFFI CE OF SOLI D WASTE AND EMERGENCY RESPONSE.



SUMVARY OF REMEDI AL ALTERNATI VE SELECTI ON
MCADOO ASSCCI ATES SI TE

#SLD
SI TE LOCATI ON AND DESCRI PTI ON

THE MCADOO ASSOCI ATES SITE IS AN El GAT ACRE TRACK OF LAND LOCATED | N SCHUYLKI LL GCOUNTY I N
NORTHEASTERN PENNSYLVANIA. I T IS SI TUATED APPROXI MATELY 1 1/2 M LES SOUTH OF MCADOO BOROUGH ON U. S. RQUTE
309. THE PROPERTY IS PRESENTLY OANED BY FI RST VALLEY BANK OF BETHLEHEM PENNSYLVANI A AND THE READI NG COVPANY
OF PENNSYLVAN A.

COAL REFUSE CONSTI TUTES MOST OF THE SI TE AND SURRCUNDI NG AREA.  THE SI TE AND ADJACENT AREA WAS ONCE
USED EXTENSI VELY FOR DEEP AND STRIP M NI NG OF ANTHRACI TE COAL. SEVERAL HOVES ARE LOCATED WTHIN 1/4 M LE
NORTH OF THE SI TE. POPULATI ON | S GREATER THAN 10, 000 FOR MCADOO AND THE SURROUNDI NG AREAS. AN AQUI FER
SYSTEM KNOWN AS THE MAUCH CHUNK FORMATI ON SUPPLI ES DRI NKI NG WATER FCR PECPLE LI VING I N THE AREA WHO RELY ON
GROUND WATER.  THE SHALLOW AQUI FER SYSTEM UNDERLYI NG THE SI TE CONSI STS OF M NED QUT COAL SEAMS AND | S
COLLECTI VELY KNOM AS THE M NE POOL. THE M NE POCL DRAINS | NTO THE LI TTLE SCHUYLKI LL Rl VER, A STREAM
SI GNI FI CANTLY AFFECTED BY ACID M NE DRAINAGE. THE SITE DOES NOT LIE IN A FLOOD PLAI N

THE SI TE | S PRESENTLY ENCLOSED BY A CHAIN LI NK FENCE. SURFACE DEBRI S SUCH AS WOCDEN PALLETS, CONCRETE
SLABS AND CONTAM NATED SO LS ARE LOCATED THROUGHOUT THE SITE. IN ADDITION, A 1-2 INCH THI CK RESI N- LI KE SHEET
RESULTI NG FROM A SPILL OVER A ONE ACRE AREA AND A 15, 000 GALLON TANK CONTAI NI NG ABOUT 1300 GALLONS CF
HAZARDQOUS LI QUI D AND SLUDGE MATERI AL LI E I N THE NORTHERN PORTI ON CF THE SI TE.

#SH
SITE H STCRY

THE AREA WAS ONCE USED EXTENSI VELY FOR DEEP AND STRIP M NI NG CF ANTHRACI TE COAL. M NI NG ACTIVI TI ES
STARTED | N 1884 AND CONTI NUED PERI ODI CALLY UNTI L 1962. COARSE AND FI NE ROCK REFUSE FROM M NI NG CONSTI TUTE
MOST OF THE SITE. AFTER THE SI TE WAS ACQUI RED BY MCADOO ASSOCI ATES | N JANUARY 1975, TWDO ROTARY- KI LN FURNACES
AND A VERTI CAL LI QUI D WASTE | NCI NERATOR VERE | NSTALLED AND OPERATED. THESE UNI TS WERE USED FOR RECLAI M NG
METALS BY BURNI NG OFF | MPURI TI ES ON METAL TURNI NGS AND FOR DRYI NG HI GH METAL CONTENT SLUDCGES. WASTE SOLVENTS
WERE REPORTEDLY USED AS THE FUEL. THESE | NCI NERATORS WERE NOT USED AFTER 1977, DUE TO NONCOWPLI ANCE W TH
PENNSYLVANI A DEPARTMENT OF ENVI RONMENTAL RESCQURCES ( PADER) Al R REGULATI ONS. THE OPERATOR APPLI ED TO PADER
FOR A PERM T TO OPERATE A ROTARY KILN I NCI NERATOR | N JANUARY 1978, BUT THE UNIT FAI LED TO MEET COVPLI ANCE
REQUI REMENTS AND WAS ABANDONED AFTER AUGUST 1978.

THE OPERATCOR SUBM TTED AN APPLI CATI ON FOR A SOLI D WASTE PERM T TO THE PADER | N JANUARY 1978 AND WAS
GRANTED A CONDI TIONAL PERM T ON MAY 18, 1978. PADER REPEATEDLY ATTEMPTED TO GET MCADOO ASSCCI ATES TO
| MPLEMENT REQUI REMENTS ATTACHED TO THE PERM T. AFTER ALL ATTEMPTS FAI LED, THE PERM T WAS REVCKED AND THE
S| TE OPERATI ONS SUBSEQUENTLY CLOSED ON APRIL 13, 1979.

A LOG MAI NTAI NED BY MCADOO ASSCOCI ATES SHOWNS ACCEPTANCE OF A VARI ETY OF WASTES FROM JANUARY 1977
THROUGH NOVEMBER 1978. THE LOGGED WASTES | NCLUDED: 12,560 DRUMS OF PAINT SLUDGES, SPENT SOLVENTS, AND
METALLI C SLUDGES | NCLUDI NG CYANI DE, BERYLLI UM AND SCDI UM WASTES; 394, 000 GALLONS OF BULK ACI DI C AND CAUSTI C
LI QU DS, TOLUENE, AND WASTE O L/WATER; 13,226 TONS OF SOLI D WASTES | NCLUDI NG GRINDING GRI T (11,821 TONS),

ZI NC WASTES (60 TONS), LEAD SILICATE (20 TONS), REFRACTCRY BRI CK (1085 TONS), AND MAGNESI UM SLUDGE (20 TONS);
AND OTHER M SCELLANEQUS RESI DUALS. NONE OF THE | NCOM NG WASTE STREAMS RECEI VED PRI OR TO JANUARY 1977 WERE
LOGGED I NTO THE FACI LI TY.

AT THE TIME OF CLOSURE OF OPERATIONS IN JULY 1979, THE SI TE CONTAI NED 6, 790 DRUMS OF HAZARDOUS WASTE
AND SEVERAL 15, 000- GALLON AND 10, 000- GALLON STORAGE TANKS OF HAZARDOUS WASTE. I N 1980, PADER ERECTED A
CHAIN-LINK FENCE. IN EARLY 1981 THROUGH 1982, THE POTENTI ALLY RESPONSI BLE PARTI ES DI SASSEMBLED AND REMOVED
THE | NCl NERATOR BUI LDI NGS, AND REMOVED THE DRUMS AND ALL BUT ONE OF THE 15, 000- GALLON STCRAGE  TANKS.

#CSS
CURRENT SI TE STATUS
I'N MAY 1983, EPA SPONSORED A SUPERFUND REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY (RI/FS) TO SUPPLEMENT
PREVI QUS FI NDI NGS AND PROVI DE SUFFI CI ENT DATA TO PLAN CLEANUP STRATEG ES. THE FOLLON NG  SECTI ONS H GHLI GHT
THE SI TE WORK COVPLETED.

1) HYDROGECQLOG C CONDI TI ONS

GEOLOA C STRUCTURE IN THE VICNITY OF THE SITE IS VERY COWLI CATED. THE STRATI GRAPHY UNDERNEATH AND | N



THE VIO NTY OF THE SITE, HONEVER, WAS DETERM NED DURI NG THE REMEDI AL | NVESTI GATION. THE SI TE | S LOCATED
WTH N A SYNCLI NAL BASIN WTHI N 100 FEET OF A H GH ANGLE REVERSE FAULT. ROCK STRATA I N KLINE TOMSH P ARE

TI GHTLY FOLDED SYNCLI NES AND ANTI CLI NES | NTERSPERSED W TH SEVERAL FAULTS. THE THREE UPPERMOST FORMATI ONS
UNDERLYI NG THE SI TE BORDER OF OCCURRENCE ARE THE LLEWELLYN, POTTSVILLE, AND MAUCH CHUNK. THE MAUNCH CHUNK
FORVATI ON | S COVMPCSED OF RED SHALE, GRAY SANDSTONE AND SILTSTONE. THE RED SHALE FORVB A PRCODUCTI VE AQUI FER
USED | N THE AREA AND TAPPED BY LOCAL RESI DENTI AL VELLS. THE POTTSVI LLE FORVATI ON OVERLI ES THE MAUCH CHUNK
AND | S COVPCSED COF RESI STANT, WELL- CEMENTED, COARSE GRAI N SANDSTONE AND CONGLOVERATES. THE LLEWELLYN
FORVATI ON OVERLI ES THE POTTSVI LLE FORVATI ON, AND | S COVPCSED CHI EFLY OF SANDSTONE AND THE MAMMOUTH AND BUCK
MOUNTAI N COAL SEAMS. THE BUCK MOUNTAI N SEAM QUTCROPS THROUGH THE  NORTHERN END OF THE SI TE WHI LE THE
MAMMOUTH SEAM QUTCROPS W THI N 50 FEET OF THE SOQUTHEASTERN END OF THE SITE. THE BUCK MOUNTAI N SEAM WAS
EXTENSI VELY DEEP-M NED RESULTI NG IN A LABYRI NTH OF UNDERGROUND, | NTERCONNECTED M NE SHAFTS AND ROCK TUNNELS
I N THE SANDSTONE BEDROCK. THESE M NE SHAFTS AND ROCK TUNNELS COLLECTI VELY FORM A BEDROCK AQUI FER SYSTEM KNOVWN
AS THE M NE POOL. THE GROUND WATER IN THE M NE POOL IS  THOUGHT TO VARY I N ELEVATI ON AS MJUCH AS 20 FEET
DURI NG THE YEAR WTHI N THE LLEVWELLYN BEDROCK BUT DOES NOT REACH THE RESI DUAL SO L OR REFUSE AT THE SITE. THE
POOL | S BELI EVED TO HAVE ONLY ONE QUTLET, WHICH IS AN OLD M NE SHAFT ENTRANCE KNOM AS THE SI LVERBROOK

DI SCHARCE. THE DI SCHARGE | S LOCATED APPROXI MATELY 1500 FEET SQUTH OF THE S| TE AND PRODUCES A STREAM KNOMWN AS
THE LI TTLE SCHUYLKILL RIVER  FI GURE 1 | LLUSTRATES THE GRCOUND WATER FLOW PATHS TO THE M NE PCCOL.

AS DOCUMENTED | N THE REMEDI AL | NVESTI GATI ON, ELEVATED LEVELS OF METALS WERE DETECTED IN THE M NE POOL
AND SITE FILL. INTHE MNE POOL, ALUM NUM CHROM UM BARI UM BERYLLIUM COBALT, COPPER, | RON, N CKEL,
MANGANESE, ZI NC, AND ARSENI C WERE DETECTED AT 60, 000, 30, 200, 12, 270, 350, 38,000, 240, 5,500, 920, AND 50
PPB RESPECTI VELY. SELENI UM AND CYANI DE WERE NOT DETECTED. |IN SITE FILL, METALS SUCH AS BERYLLI UM NI CKEL,
CHROM UM AND ZI NC VERE DETECTED I N H GHER CONCENTRATIONS | N ON-SI TE FI LL THAN WHAT WOULD NORMALLY BE
EXPECTED I N FROM COAL REFUSE, AS EVI DENCED BY APPENDI CES A AND B. LEVELS OF METALS IN ON SITE SO L FILL ARE
BELI EVED TO BE H GHER THAN BACKGROUND BECAUSE THEY ARE ELEVATED WHEN COVPARED TO LI TERATURE VALUES, AND SO L
AREAS WTH H GH LEVELS OF METALS CORRESPOND TO LOCATI ONS WHERE DRUVS OF METALLI C SLUDGES WERE STORED.
APPENDI X A CONTAI NS A 1984 REPORT PUBLI SHED BY PENNSYLVANI A STATE UN VERSI TY ENTI TLED VARI ABI LITY I N THE
I NORGANI C CONTENT OF UNI TED STATES COALS - A MULTI VAR ATE STATI STI CAL STUDY. APPENDI X B CONTAI NS | NFCRVATI ON
OBTAI NED FROM THE PENNSYLVANI A STATE COAL RESEARCH | NSTI TUTE. BERYLLIUM N CKEL, CHROM UM AND ZI NC WERE
DETECTED IN ON-SITE FILL AT 28, 1720, 1370, AND 48,000 PPM RESPECTI VELY. MEAN LEVELS OF THESE METALS I N
ANTHRACI TE COAL FROM THE APPALACH AN REG ON  FROM APPENDI X A ARE 2.2, 42.4, 49.0, AND 20.7 PPM RESPECTI VELY.
LEVELS OF METAL SHOULD BE GREATER I N COAL THAN COAL REFUSE SO THAT APPENDI X A REPRESENTS A CONSERVATI VE
ESTI MVATE. OTHER | NORGANI CS SUCH AS CADM UM  LEAD, AND CYAN DE WERE FQUND I N ON-SI TE FILL I N H GHER
CONCENTRATI ONS THAN ARE NORVALLY FOUND IN SO L. NO DATA WAS AVAI LABLE ON THE NORVAL CONCENTRATI ONS COF
CADM UM AND LEAD IN CCAL. CADM UM TYPI CALLY OCCURS AT 0.2 PPM VH LE LEAD TYPI CALLY OCCURS AT ABQUT 14 PPM
IN UNI TED STATES SO LS. CYAN DE IS NOT BELI EVED TO OCCUR NATURALLY IN COAL BUT IS A PRODUCT OF ANAERCBI C
COAL COVBUSTION OR CF | NDUSTRIAL ORIG@ N.  CADM UM LEAD, AND CYANI DE WERE DETECTED IN SITE FI LL AT
CONCENTRATI ONS UP TO 137, 2,830, AND 44 PPM RESPECTI VELY.

ELEVATED LEVELS OF METALS DETECTED IN THE M NE POOL M GHT BE CAUSED BY A COVBI NATI ON OF ACI D M NE
DRAI NAGE AND M GRATI ON OF METALS FROM SITE FILL. FOR EXAMPLE, BERYLLI UM WAS DETECTED AT 28 AND 10 PPM I N
TEST PITS 24 AND 14 RESPECTI VELY. THE MEAN CONCENTRATI ON I N THE BUCK MOUNTAI N COAL SEAM FROM APPENDI X B 1S
ONLY 0.62 PPM ALSO, TEST PITS 24 AND 14 CORRESPOND TO LOCATI ONS WHERE SLUDGES WERE BELI EVED TO HAVE BEEN
STORED. TEST PIT 24 HAD STRONG ORGANI C CDCRS | NDI CATI VE OF BULK DI SPOSAL WHI LE TEST PI T 14 CONTAI NED THE
H GHEST CONCENTRATI ONS OF NI CKEL AND CADM UM DETECTED ON-SITE, 1720 AND 137 PPM RESPECTI VELY. | N ADDI Tl ON,
BERYLLI UM WAS DETECTED I N THE M NE POOL AT 12 PPB, A LEVEL H GHER THAN NORVALLY FCUND I N GROUND WATER. THE
PRESENT M GRATI ON OF METALS FROM THE FILL TO THE M NE POOL CANNOT BE CONCLUSI VELY DEDUCED THOUGH. EPA
RECENTLY SAMPLED THE Bl G GORI LLA QUARRY NEAR THE SI TE WHI CH | S CONSI DERED AN UPGRADI ENT PART OF THE M NE
POOL. A COWPARI SON OF BERYLLIUM CADM UM CHROM UM N CKEL, AND ZINC IN THE BI G GORILLA  (UPGRADI ENT), M NE
POOL (SITE), AND SI LVERBROOK DI SCHARGE ( DOANGRADI ENT) Yl ELDS, | NCONCLUSI VE RESULTS.

METAL Bl G GORI LLA M NE POCL S| LVERBROCK DI SCHARGE
BERYLLI UM LT 10 12 LT 5

CADM UM LT 10 - 20 NOT ANALYZED 1.1

CHROM UM LT 10 30 LT 10

NI CKEL LT 50 - 1230 240 89

ZI NC 210 - 270 920 340

ALL VALUES ARE | N PPB.

BERYLLI UM ZI NC, AND PCSSI BLY NI CKEL MAY BE LEACH NG FROM THE SI TE FI LL AND RESULTI NG | N SOVEWHAT
H GHER THAN NORVAL ACI D M NE DRAI NAGE METALS LEVELS IN THE M NE POOL. THE LEVELS OF METALS IN THE M NE POQL,
I'N GENERAL, UNDERLYI NG THE SI TE DO NOT APPEAR SI GNI FI CANTLY H GHER THAN LEVELS OF METALS DETECTED I N THE M NE
QUARRY. FURTHER SAMPLI NG WOULD BE REQUI RED TO SUBSTANTI ATE ANY PRESENT RELEASES OF METALS TO THE M NE POQOL.

METALS COULD M GRATE FROM SI TE FI LL, THOUGH, | N SI GNI FI CANT CONCENTRATIONS | F SITE FILL CAME I NTO



CONTACT WTH M NE POOL WATER AS | N THE CASE OF AN | NCI DENT OF M NE SUBSI DENCE CF SUFFI CI ENT MAGNI TUDE. THE
PH OF THE M NE POOL WATER FROM THE BI G GCRILLA QUARRY IS 3.5. AT TH S LOWPH, METALS FREELY LEACH FROM

SO LS. PADER HAS REPCRTED THAT M NE SUBSI DENCE HAS OCCURRED | N THE AREA. THE R SK AND MAGNI TUDE OF M NE
SUBSI DENCE |'S UNKNOMW AT THE MCADOO SITE. IN THE ABSENCE OF SIGNI FI CANT M NE SUBSI DENCE, I T IS DI FFI CULT TO
PREDI CT THE MOBILITY OF METALS IN SITE FILL. | F METALS ARE NOT PRESENTLY M GRATI NG TO THE M NE POOL, THEY
COULD SLOALY MOVE DOMMWARD | N THE UNSATURATED SO L COLUWN FROM RAI NFALL SOLUBI LI ZATI ON AND M GRATE TO THE

M NE POCL SQOVETI ME I N THE FUTURE.

MBI LITY OF CRGANICS PRESENT IN SITE FILL I'S A LI TTLE EASI ER TO PREDI CT. MOST NONI ONI C HYDROPHCBI C
( PREFERRI NG ORGANI C PHASE TO WATER PHASE) ORGANI CS REMAI N ADSORBED TO SO LS REGARDLESS OF PH LEVELS SO THE
EFFECT OF M NE SUBSI DENCE WOULD NOT' BE AS SEVERE AS W TH METALS. HOMEVER, SO LS CONTAI NI NG CRGANI C COVPQUNDS
UNDER SATURATED CONDI TI ONS WOULD BE EXPECTED TO LEACH ORGANI CS AT GREATER RATES THAN UNDER UNSATURATED SO L
CONDI TI ONS CURRENTLY PRESENT ON-SITE. | F SIGNIFI CANT SUBSI DENCE OCCURRED, SO LS CONTAI NI NG ORGANI C COVPOUNDS
WOULD COME | NTO CONTACT WTH M NE POOL WATER AND LEACH NG OF ORGANI CS WOULD MOSTLY DEPEND ON THE ADSORPTI ON
PARTI TI ON CCEFFI Cl ENTS (KOC) OF | NDI VI DUAL COVPOUNDS.  ADSCRPTI ON PARTI TI ON COEFFI Cl ENTS CAN BE THOUGHT OF AS
THE RATI O OF THE AMOUNT OF CHEM CAL ADSORBED PER UNI T VEI GHT OF ORGANIC CARBON IN THE SO L OR SEDI MENT TO THE
CONCENTRATI ON OF THE CHEM CAL DI SSOLVED I N SCLUTI ON AT EQUI LI BRIUM  KOC VALUES MAY RANGE FROM 1 TO
10, 000, 000. WHEN LABORATORY OBSERVED KOC VALUES ARE NOT AVAI LABLE, THEY CAN BE CALCULATED FROM LI NEAR
REGRESSI ON EQUATI ONS USI NG OCTANCL- WATER CCEFFI Cl ENTS (KOW. KOWIS DEFI NED AS THE RATIO OF A CHEM CAL' S
CONCENTRATI ON I N THE CCTANOL PHASE TO I TS CONCENTRATION I N THE AQUEQUS PHASE. I T IS AN | NDI CATION OF A
CHEM CAL' S HYDROPHOBI CI TY. EQUATI ONS USI NG KOW VALUES ARE PREFERABLE TO EQUATI ONS UTI LI ZI NG OTHER PHYSI CAL
PROPERTI ES SUCH AS WATER SOLUBI LI TY BECAUSE OF H GHER CORRELATI ON CCEFFI G ENTS (R2). TWD EQUATI ONS WERE USED
TO CALCULATE KOC FROM WHI CH AN AVERAGE VALUE WAS OBTAI NED. EQUATION 1 WAS DERI VED FROM BROMWN ET. AL. (LOG
KOC = 0.937 LOG KOW- 0.006), HAS A R2 VALUE OF 0.95 AND WAS DER VED FROM AROVATI CS, PCOLYNUCLEAR AROVATI CS,
TRI AZI NES, AND DI Nl TROANI LI NE HERBI CI DES. EQUATI ON 2 WAS DER VED FROM KARI CHKOFF (LOG KOC = LOG KOW - 0. 21),
HAS A CORRELATI ON VALUE OF 1.00 AND WAS DERI VED USI NG MOSTLY ARQOVATI C CR POLYNUCLEAR AROVATI CS.  THESE
EQUATI ONS WERE USED BECAUSE THEY WERE DERI VED FROM THE TYPE OF COVPQUNDS PRESENT ON-SITE. THE FOLLONNG IS A
LI ST OF ORGANI C COVPOUNDS DETECTED AND THEI R CALCULATED KOC VALUES. THE KOC VALUES ARE PRESENTED TO G VE AN
| DEA OF THE MCBI LI TY OF EACH CONTAM NANT DETECTED IN SITE SO LS AND WLL BE USED LATER ON TO DEVELCP SAFE
SO L LEVELS FOR EACH CONTAM NANT.  ALL KOW VALUES WERE OBTAI NED FROM "WATER- RELATED ENVI RONMENTAL FATE OF 129
PRI ORI TY PCLLUTANTS. VOLUMES | AND II" - EPA 440/ 4-79-029 A AND B.

LOG KOwW LOG KOC  LOG KCC AVG

COVPOUNDS EQN 1 EQN 2 LOGKOC
ACI DS

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

BASE/ NEUTRALS

Bl S( 2- ETHYLHEXYL) PHTHALATE 5. 30* 4.96 5.09 5.03
BUTYL BENZYL PHTHALATE 5. 80 5.43 5.59 5.52
Dl - N- BUTYL PHTHALATE 5.20 4.87 5.00 4.93
DI ETHYL PHTHALATE 3.22 3.01 3.00 3.01
BENZYL ALCOHOL 1.50 1.40 1.29 1.34
I SOPHORONE 1.70 1.59 1.49 1.54
FLUCRANTHENE 5.53 5.18 5.32 5. 26
NAPHTHAL ENE 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
BENZQ( A) ANTHRACENE 5.60 5.24 5.39 5.32
BENZQ( K) FLUORANTHENE 6. 85 6. 41 6. 64 6. 54
BENZQ( B) FLUOCRANTHENE 6. 60 6.18 6. 39 6. 30
DI BENZCFURAN 4.12 3.85 3.91 3. 88
VCLATI LES

HEXACHL CRCETHANE 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

*  TWD VALUES VERE G VEN (8.73 & 5.3); THE LONER ONE WAS CHOSEN.



DURI NG THE RI/FS STUDY THERE WAS CONS|I DERABLE CONCERN ABQUT THE PCSSI Bl LI TY OF RESI DENTI AL WELL
CONTAM NATI ON NEAR THE SI TE. RESI DENTI AL VELLS ON SI LVERBROOK RQOAD (1/4 M LE NORTH OF THE SI TE) WERE
SAMPLED DURING THE RI. SILVER WAS DETECTED AT 86 PPB IN ONE WELL. THE AMBI ENT EPA WATER QUALI TY CRI TERI A
FOR SILVER IS 50.0 PPB. THE WELL WAS RESAMPLED SEVERAL MONTHS LATER AND DI D NOT' SHOW SI LVER LEVELS EXCEEDI NG
50.0 PPB. THE RI CONCLUDED THOUGH THAT WATER ENTERI NG THE RESI DENTI AL WELLS DCES NOT ORI G NATE FROM THE
MCADCO ASSOCI ATES SI TE BECAUSE THE UPPER FRACTURED ZONE OF THE FORVATION |'S SLOPI NG DOAWWARD TO THE SCQUTH AND
VEST, AND THE CONES OF DEPRESSI ON CREATED BY THESE WELLS ARE | NSUFFI Gl ENT TO REVERSE THE DI RECTI ON OF GROUND
WATER FLOW

ANOTHER CONCERN WAS THE PGCSSI BI LI TY OF RESI DENTI AL WELL CONTAM NATI ON OF OF WELLS LOCATED ADJACENT TO
THE LI TTLE SCHUYLKI LL RI VER FROM GROUND WATER RECHARGE. THI S CONTAM NATI ON ALSO IS VERY UNLI KELY BECAUSE THE
WELLS IN QUESTI ON ARE TOPOGRAPHI CALLY UPGRADI ENT OF THE RI VER AND ARE LI KELY HYDROLOG CALLY UPGRADI ENT.
UNDER NORVAL HYDROLOG CAL CONDI TI ONS THE SHALLOW FLONV WOULD DI SCHARGE | NTO THE RI VER VWH LE DEEPER FLOW WOULD
CONTI NUE BENEATH THE RIVER  EVEN UNDER MAXI MUM PUMPI NG CAPACI TI ES, DOMESTI C WELLS DO NOT PRODUCE ENOUGH FCR
THE CONE OF DEPRESSI ON TO | NTERSECT THE RIVER | TSELF. ALSO, THE STILL CREEK RESERVAO R IS LOCATED I N THE
SAME GENERAL AREA. NOT O\LY IS THE RESERVA R UPGRADI ENT, | T WOULD ALSO BE AN ADDI TI ONAL HYDRAULI C LOAD ON
THE SYSTEM TH S EFFECT WOULD CREATE H GHER GRADI ENTS IN THE RESERVO R AREA CAUSI NG FLOW PATTERNS TO BE
GENERATED I N THE DI RECTI ON OF THE RI VER

2) SURFACE WATER CONDI TI ONS

AS PREVI QUSLY STATED, THE M NE POOL FLOAS TO AN QUTFALL CALLED THE SI LVERBROOK DI SCHARGE AND BECOVES
THE HEADWATER FOR THE LI TTLE SCHUYLKI LL RI VER, A STREAM S| GNI FI CANTLY AFFECTED BY ACI D M NE DRAI NAGE. AS ONE
PROCEEDS NORTH OF TAMAQUA (A TOM APPROXI MATELY 12 STREAM M LES SOUTH OF THE M NE DI SCHARGE PO NT) TOWARDS
THE SI TE, THE STREAM BECOMVES | NCREASI NGLY ACI DI C AND | NCAPABLE OF SUPPORTI NG A HEALTHY COMMUNI TY OF AQUATIC
LIFE. THE W LKES- BARRE REG ONAL OFFI CE OF THE PENNSYLVANI A DEPARTMENT OF ENVI RONVENTAL RESOURCES ( PADER)
RECENTLY COVPLETED AN EXTENSI VE | NORGANI C ANALYSI S AND A QUALI TATI VE AQUATI C MACRO NVERTEBRATE SURVEY. THE
REG ONAL COFFI CE SAMPLED MANY PO NTS AND TRI BUTARI ES ALONG THE LI TTLE SCHUYLKI LL RI VER EXTENDI NG FROM THE M NE
QUTFALL TO AN AREA SEVERAL M LES SOUTH OF TAVAQUA FROM OCTOBER 1 TO OCTOBER 15, 1984. RELEVANT DATA ARE
PRESENTED ON THE NEXT PAGE FOR SAMPLI NG PO NTS LOCATED IN THE R VER FROM THE QUTFALL TO THE PADER WATER
QUALI TY STATI ON 1-19 LOCATED | N WALKER TOMSHI P ( APPROXI MATELY FOUR STREAM M LES SQUTH OF TAMAQUA) .

DATA FROM PAGES 7 AND 8 | NDI CATES THAT THE STREAM BEG NS TO RECOVER AT LSR4 AND PROBABLY COULD
SUPPORT SOME FORME OF AQUATI C LI FE AT LSR5. THE W LKES BARRE OFFI CE |'S PRESENTLY | NTERPRETI NG THESE RESULTS.

LOCATI ON

PARAMETER LSRL LSR2 LSR3 LSR4 LSR5 LSR6 LSR?
FLOW McD) 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(MZ L) 0 0 0 2 3 28 24

ACI DI TY(MF L) 176 128 102 60 26 0 0
HARDNESS( M3 L) 204 93 62 45 32 678 468
SULFATE( MF L) 276 120 76 41 29 738 516
ALUM NUM 11,000 6,000 4,800 2,200 600 900 1000
ARSEN C 7.3 LT4 LT4 LT4 LT4 LT4 LT4
BERYLLI UM LT10 LT 10 LT 10 LT 10 LT 10 LT 10 LT 10
CADM UM 2.80 0.77 2.98 0.56 0.20 0.21 LTO.2
CHROM UM LT70 LT 70 LT 70 LT70 LT 70 LT 70 LT 70
COPPER LT80 LTS8 LTS8 LTS8 LTS8 LT 80 LT 80
| RON 8,470 7,040 1,110 520 160 1,280 990
LEAD 16.6 4.1 6.8 LT4 LT4 LT4 LT 4
MANGANESE 2,480 1,450 830 510 260 1,210 1,000
MERCURY LT 2.0 LT 2.0 LT20LT20 LT20 LT20LT20
NI CKEL 150 LT 140 LT 140 LT 140 LT 140 LT 140 LT 140
SELENI UM LT6 LT6 LT6 LT6 LT6 LT6 LT6
THALLI UM LT 120 LT 120 LT 120 LT 120 LT 120 LT 120 LT 120
ZINC 390 280 160 90 70 70 80.

SAMPLI NG LOCATI ON DESCRI PTI ON
LSR1: LITTLE SCHUYLKI LL RI VER, 10 YARDS UPSTREAM OF S| LVERBROOK QUTFALL

LSR2: LITTLE SCHUYLKI LL R VER, 50 YARDS UPSTREAM OF MOUTH OF LOFTY
CREEK ( APPROXI MATELY 3/4 M LES DOMNNSTREAM OF QUTFALL)



LSR3:

LSR4:

LSR5:

LSR6:

LSR7:

LI TTLE SCHUYLKI LL RI VER AT BRI DCGE IN VILLAGE I N G NTER
(APPROXI MATELY 1 1/2 M LES DOANSTREAM OF QUTFALL)

LI TTLE SCHUYLKI LL RI VER AT BRI DGE ON ROUTE 54 ( APPROXI MATELY 7
M LES DOMSTREAM OF QUTFALL)

LI TTLE SCHUYLKI LL R VER AT FI RST H GHWAY DOMSTREAM CF LOCUST
CREEK ( APPROXI MATELY 10 M LES DOMSTREAM OF QUTFALL)

LI TTLE SCHUYLKI LL Rl VER AT ROUTE 309 BRI DGE | N TAMAQUA
( APPROXI MATELY 12 M LES DOMSTREAM OF QUTFALL)

LI TTLE SCHUYLKI LL RI VER AT PADER MONI TORI NG STATI ON | N WALKER
TOMSH P ( APPROXI MATELY 17 M LES DOMSTREAM OF QUTFALL) .

WATER QUALI TY VALUES ARE | N PARTS PER Bl LLI ON (PPB) UNLESS OTHERW SE NOTED. MGD REFERS TO M LLI ONS OF
GALLONS PER DAY, AND PPM REFERS TO PARTS PER M LLION. ALL METALS ARE EXPRESSED AS TOTAL CONCENTRATI ONS
(DI SSOLVED AND SUSPENDED) .



LOCATI ON
LSR1 LSR2 LSR3 LSR4 LSR5 LSR6 LSR7
SPECI ES

NEMATCDA ( ROUNDWORVE)
OLI GOCHAETA ( SEGVENTED WORMVEB)
ASTACI DAE ( CRAYFI SH)
EPHEMEROPTERA ( MAYFLI ES)
BACTI S SPL
B. SP2
PSEUDOCL OECN
EPHEMERELLA
PARALEPTOPHLEBI A
| SONYCH A
STENONEMA
STENOCRON
PLECOPTERA ( STONEFLI ES) X
ALLONARCYS PROTEUS
PELTOPERLA
NEMOURA
| SOPERLA
ACRONEURI A CARCLI NENSI S
A ABNOM S
A EVOLUTA
A UNK. SP
PHASGANCPHCORA CAP| TATA
ECOOPTURA XANTHENES
PARAGNETI NA | MVARG NATA
COLECPTERA ( BEETLES)
ELM DAE
PSEPHEUS
TRI COPTERA ( CADDI SFLI ES)
HYDROPSYCHE SPL
H SP2
CHEUMATOPSYCHE
DI PLECTRONA
DOLOPHI LODES
POLYCENTRCPUS
GLOSSOSOVA
RHYACCPH LA X
MEGALOPTERA ( HELLGRAMM TES, ETC.)
NI GRONI A
CORYDALUS
DIl PTERS ( TRUE FLI ES)
CH RONOM DAE
HEXATOVA
TI PULA
ATHERI X
ODONATA ( DRAGONFLI ES)
GOVPHUS
LANTHUS
BOYER A
MACROM A
CALOPTERYX
SPHAERI UM ( CLANE)
PHYSA ( SNAI L)

TOTAL TAXA 0 0 0 0 2 0 0.

IN TWD PREVI QUS STUDI ES, DER HAD CONCLUDED THAT THE LI TTLE SCHUYLKI LL R VER WAS DEGRADED FROM ACI D M NE
DRAI NAGE.

ALSO, | N JANUARY OF 1979, THE READI NG OFFI CE CONCLUDED THAT THE MAI N STEM ( FROM OUTFALL OF TAVAQUA)
DCES NOT SUPPCRT A HEALTHY AQUATI C COMMUNI TY AND COULD NOT SUPPCRT A SPCRT Fl SHERY.



EPA REG ON ||| LEARNED FROM A LOCAL RESI DENT THAT THE LI TTLE SCHUYLKILL RI VER WAS BEI NG STOCKED W TH
FI SH AND CONTACTED THE PENNSYLVANI A FI SH COW SSI ON TO VALI DATE THS CLAIM  THE COWM SSI ON STATED THAT THE
Rl VER HAD BEEN LESS ACI DI C IN THE PAST FEW YEARS AND THAT THE QUALITY AND QUANTI TY OF AQUATI C LI FE WAS
I MPROVING THE COW SSI ON BEGAN STOCKI NG THE Rl VER W TH BROCK AND BROMN TROUT AT VARI QUS LOCATI ONS BETWEEN
LOCUST AND PANTHER CREEKS (DI RECTLY NORTH AND SQUTH OF TAVAQUA) I N 1983 AND EXPERI ENCED LI M TED SUCCESS. THE
BROMN TROUT SEEMED TO HAVE SUFFERED FROM CHRONI C TOXI CI TY POSSI BLY FROM LOVPH  LEVELS OR ELEVATED
CONCENTRATI ONS OF METALS AND SULFATES. | N 1984, THE COWM SSI ON ONLY STOCKED THE RI VER W TH BROOK TROUT AND
WAS FAI RLY SUCCESSFUL. THE COWM SSI ON ALSO STATED THAT THE LI TTLE SCHUYLKI LL RIVER  CONSERVATION CLUB ( A
LOCAL FI SHI NG CLUB) HAD BEEN STOCKI NG THE RI VER W TH BROOK, BROMAN, AND RAI NBOW TROUT, AND BASS AND CATFI SH
FOR THE PAST 5 YEARS AT OML CREEK (A STREAM A FEW M LES SQUTH OF TAVAQUA). THE CLUB OBTAINS | TS FI SH FROM
THE FI SH COW SSI ON.

ITI1S GBVIQUS THAT THE RIVER | S SEVERELY AFFECTED BY ACI D M NE DRAI NAGE NORTH OF LSR5. AT PO NTS
SQUTH OF LSR5 THOUGH, | T APPEARS THAT A LI M TED PCPULATI ON CF SQOVE MACRO NVERTEBRATES AND STOCKED FI SH CAN
SURVI VE.  SI NCE STOCKED FI SH ARE CONSUMED BY HUMANS, | T IS PCSSI BLE THAT A RELEASE OF CONTAM NANTS COULD
AFFECT NOT ONLY AQUATIC LI FE, BUT HUVANS WHO | NGEST AQUATIC LIFE. BIOLOG CAL UPTAKE OF CONTAM NANTS BY FI SH
WOULD DEPEND ON FACTORS SUCH AS LI PI D CONTENT, UPTAKE AND DEPURGATI ON RATES, DI FFERENCES | N METABCLI SM
ORGANI SM BEHAVI CR (I . E. BOTTOM DWELLI NG LENGTH OF TIME | N CONTAM NATED AREA), WATER TEMPERATURE, DI SSOLVED
OXYCGEN LEVEL AND THE SALINITY I N THE WATER

3) SURFACE DRAI NAGE CONDI TI ONS

SINCE THE MNE SPOL ON-SITE | S FAIRLY PERVEABLE, MOST RAI NMATER PERCOLATES | NTO THE M NE SPA L
RATHER THAN RUNNI NG OFF- SI TE. SURFACE WATER THAT DOES RUN- OFF CGENERALLY FLOAS FROM NORTH TO SQUTH ON- S| TE.
THERE | S SEVERE ERCSI ONAL DAMAGE AT THE SI TE AS EVI DENCED BY SEVERAL GULLEYS CUTTI NG | NTO THE COAL REFUSE.
OF MAJOR CONCERN IS THE OFF-SI TE M GRATI ON OF CONTAM NANTS VI A SURFACE WATER RUN-OFF. | N ADDI TI ON TO THE
PREVI QUSLY LI STED ORGANI C AND | NORGANI C CONTAM NANTS DETECTED AT VARI QUS DEPTHS IN SO LS ON-SITE, A ONE ACRE
RESI N SHEET LI ES ON THE SURFACE I N THE NORTHERN PART OF THE SITE. TH S RESIN SHEET APPEARS TO BE ONE CR TWO
I NCHES THI CK AND CONTAI NS THE FOLLOW NG COMPQUNDS:

CONTAM NANT OONCENTRATI ON
STYRENE ( TENTATI VELY | DENTI FI ED) 10 - 100% *
ALKANE SUBSTI TUTED BENZENES ( TENTATI VELY | DENTI FI ED) 1- 10%
BRANCHED CHAI N HYDROCARBONS ( TENTATI VELY | DENTI FI ED) 1- 10%
4- METHYL- 2- PENTANONE 1- 10%
TRI CHLORCETHYLENE 2. 8%
1,1, 1- TRl CHLORCETHANE 2. 0%
NAPHTHALENE ( TENTATI VELY | DENTI FI ED) 1. 3%
1, 2- DI CHLOROPROPANE 1. 2%
METHYL ETHYL KETONE 0.1 - 1.0%
XYLENE (| SOVER) 0.1 - 1.0%
METHYL ETHYL BENZENE (| SOVER) 0.1 - 1.0%
TRI METHYL BENZENE 0.1 - 1.0%
DECANE 0.1 - 1.0%
TOLUENE 0. 64%
1, 2- DI CHLORCETHANE 0. 63%
BENZENE 0.19%
TETRACHLORCETHYLENE 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) AR CONDI TI ONS

AR MONI TORI NG SCANS WERE PERFCRVED OVER A 12- ACRE AREA ON AND NEAR THE SI TE DURI NG THE REMEDI AL
I NVESTI GATI ON.  MONI TORI NG WAS DONE TO DETERM NE THE PRESENCE OF RADI QACTI VE SUBSTANCES, OXYCGEN LEVELS, AND
EXPLCSI VE AND CRGANI C VAPORS.  RESULTS OF THESE TESTS DI D NOT | NDI CATE THE PRESENCE OF ANY OF THESE
CONTAM NANTS AT ABOVE BACKGROUND LEVELS. HOMNEVER, THESE FI NDI NGS PARTI CULARLY FCR ORGANI C VAPCRS DO NOT MEAN
THAT SOVE CONTAM NANTS ARE NOT VOLATI LI ZING FROM THE SI TE SO L OR THE RESI N SHEET SI NCE CDORS CAN BE OBSERVED
EMANATI NG FROM THE SI TE DURI NG WARM SUMVER DAYS. Al R SAVPLI NG WAS NOT CONDUCTED DURI NG THE SUMVER.  SI NCE
VAPORS CAN BE OBSERVED DURI NG WARM SUMVER MONTHS AND MUTAGENI C COMPOUNDS WERE DETECTED IN THE RESIN SHEET, IT
I'S POSSI BLE THAT SOVE LOW AND UNDETERM NED HEALTH RI SK COULD RESULT FROM THE | NHALATI ON OF VAPCRS ON- S| TE.
ANOTHER CONCERN | S THE PGCSSI Bl LI TY THAT CONTAM NANTS ADSCRBED TO M CRON SI ZE SO L PARTI CLES COULD BE



DI SPERSED VI A WND ERCSI ON AND | NHALED CR | NGESTED BY PERSONS TRAVELI NG ON OR NEAR THE SI TE. PARTI CULATE Al R
SAMPLI NG WAS NOT CONDUCTED DURI NG THE REMEDI AL | NVESTI GATION, I T IS DI FFI CULT TO QUANTI FY THIS RISK.  CONCERN
ABQUT | NGESTI ON OR | NHALATI ON OF Al RBOCRNE SO L PARTI CLES IS BASED UPON THE OBSERVATI ON OF H GHER THAN
BACKGROUND LEVELS OF ORGANI C AND | NORGANI C CONTAM NANTS IN SO L.  NANY CF THESE CONTAM NANTS ARE SUSPECTED
CARCI NOGENS AND HAVE CANCER Rl SK FACTORS I N THE LOW PARTS PER BI LLI ON RANGE. FOR EXAMPLE, BERYLLI UM WAS
DETECTED I N SURFACE SO LS AT CONCENTRATIONS UP TO 28.0 PPM AND IS CONSI DERED AN | NDUSTRI AL SUBSTANCE SUSPECT
OF CARCI NOGENI C POTENTI AL BY THE AMERI CAN CONFERENCE OF  GOVERNVENT HYd ENI STS (ACG H). THE Tl ME WEI GHTED
AVERACE (TWA) FOR BERYLLIUM IS 2.0 UG M3 IN AIR  THE ALTERNATI VE NATI ONAL EM SS| ON STANDARD IN 40 C. F. R
SS61. 32(B) FOR HAZARDOUS Al R POLLUTANTS LI STS A STANDARD FOR BERYLLIUM AT 0.01 UG MB. |IT IS D FFICULT TO
DETERM NE WHETHER Al R AT THE MCADOO SITE | S EXCEEDING THIS LIM T CR NOT.

5) EXI STI NG STORAGE TANK WASTE

A PRESENTLY SECURE 15, 000 GALLON STORAGE TANK CONTAI NI NG APPROXI MATELY 1300 GALLONS OF LI QUI D AND
SLUDGE HAZARDOUS WASTE REMAINS ON-SITE. REG ON I11'S FIELD | NVESTI GATI ON TEAM ( FI T) SAVPLED THE
SUPERNATANT | N JUNE 1981 AND DETECTED: METHYLENE CHLORI DE (140 PPM), A XYLENE | SOMER ( PROBABLY ORTHO XYLENE
AT 10 - 100 PPM), AND UNKNOWN STYRENE (10 - 100 PPM), AND Bl S(2- ETHYLHEXYL) PHTHALATE (450 PPM). CHEM CAL
WASTE MANAGEMENT ( REPRESENTI NG ONE OR MORE OF THE RESPONSI BLE PARTI ES) SAMPLED THE SLUDGE DURI NG THE SAME
PERI OD AND DETECTED: C9 - C17 HYDROCARBONS (80,000 PPM), XYLENES (40,000 PPM), ETHYLBENZENES (8,600 PPV,
TOLUENE (3,000 PPM), AND TOTAL HALOGENATED ORGANI CS (3,600 PPM). ELEVATED VAPCR READI NGS WERE OBSERVED | N
THE MANHOLE AT THE TOP OF THE TANK USI NG AN OVM FI D ON A DAY WHEN THE AMBI ENT TEMPERATURE EXCEEDED 80 DEGREES
F. | F THE CONTAM NANTS LI STED ABOVE ARE | NHALED, | NGESTED, OR COME | N CONTACT WTH SKI N, LI VER DAVAGE,
KI DNEY DAMAGE OR DYSFUNCTI ON, HEART PALPI TATI ONS, OR CENTRAL NERVOUS SYSTEM DAMAGE COULD RESULT. |F
LONG TERM EXPOSURE OCCURS, THESE CONTAM NANTS MAY CAUSE CANCER S| NCE SOVE OF THESE COMPOUNDS ARE SUSPECTED
CARCI NOGENS.

#AE
REMEDI AL ACTI ON ALTERNATI VES SELECTI ON

NUMERQUS REMEDI AL ACTI ON ALTERNATI VES WERE | DENTI FI ED AND EVALUATED DURI NG THE FEASI BI LI TY STUDY (FS)
TO ADDRESS TWD SI TE- SPECI FI C REMEDI ATI ON GBJECTI VES. THESE OBJECTI VES ARE:

- PREVENT DI RECT CONTACT W TH ON- SI TE WASTES ( SUPERNATANT AND
SLUDGE I N THE STORAGE TANK, AND RESI N SHEET) AND CONTAM NATED
SO LS. DI RECT CONTACT | S DEFI NED HERE AS SKI N CONTACT,

I NGESTI ON, AND | NHALATI ON OF WASTES AND CONTAM NATED SA LS.

- PREVENT OFF-SI TE M GRATI ON CF WASTES AND CONTAM NATED SO LS
THROUGH SURFACE WATER RUN- OFF, PERCOLATI ON TO THE M NE POOL, AND
W ND DI SPERSAL.

EACH ALTERNATI VE WAS STUDI ED AND REVI EWED TO DETERM NE | TS EFFECTI VENESS | N M Tl GATI NG HEALTH OR
ENVI RONVENTAL CONCERNS, TECHNI CAL FEASI BI LI TY, CONSI STENCY W TH THE NATI ONAL CONTI NGENCY PLAN AND OTHER
ENVI RONVENTAL LAWS AND COST. AN I NI TI AL SCREENI NG OF TECHNOLOG ES WAS REQUI RED TO ELI M NATE | NFEASI BLE OR
I NAPPRCOPRI ATE TECHNOLOG ES FROM CONSI DERATI ON.

THE NO ACTI ON ALTERNATI VE FCR REMOVAL COF TANK CONTENT WAS REJECTED BECAUSE THE TANK CONTENTS ARE IN
CONCENTRATED FORM AND DI RECT OR PROLONGED CONTACT W TH SPI LLED WASTES COULD CAUSE ACUTE, CHRONIC, OR LONG
TERM HEALTH EFFECTS. THE TANK | S PRESENTLY SECURE, BUT I TS SECURI TY CAN NOT BE ASSURED I N THE FUTURE.

RUSTI NG CR VANDALI SM MAY RESULT IN A SI GNI FI CANT RELEASE.

I'N REVI EW NG TREATMENT AND DI SPOSAL ALTERNATI VES FOR WASTES AND CONTAM NATED SA LS, CHEM CAL,
Bl OLOG CAL, AND ACTI VATED CARBON TREATMENT WERE REJECTED ALONG W TH SCLI DI FI CATI ON OF WASTES AND SO LS.
CHEM CAL TREATMENT WOULD | NVOLVE TECHNOLOG ES SUCH AS CHEM CAL OXI DATI ON, NEUTRALI ZATI ON, | ON EXCHANGE, AND
CHEM CAL DECHLORI NATI ON OF EXTRACTED CONTAM NANTS. CHEM CAL TREATMENT WAS REMOVED FROM FURTHER CONSI DERATI ON
BECAUSE TREATMENT SYSTEMS ARE NOT APPLI CABLE TO WASTE CONSTI TUENTS ON-SI TE. Bl OLOd CAL TREATMENT | NVOLVES
SEEDI NG OF A WASTE MATERI AL WTH M CROCRGANI SM5 TO OBTAI N DEGRADATION.  THI'S PROCESS | S LI M TED TO
CONTAM NANTS WH CH ARE Bl ODEGRADABLE AT A SUFFI CI ENT RATE AND SO L WH CH | S NATURALLY AERATED OR WHERE
ARTI FI CI AL AERATION | S POSSI BLE (I T I'S ASSUMED THAT COVPOUNDS ON SI TE WHI CH W LL Bl CDEGRADE UNDERGO AERCBI C
DEGRADATI ON) . Bl OLOG CAL TREATMENT WAS REMOVED FROM FURTHER CONSI DERATI ON BECAUSE THE LONG TERM
EFFECTI VENESS OF TH S METHOD |'S UNKNOM.  ACTI VATED CARBON TREATMENT WAS REMOVED FROM FURTHER  CONSI DERATI ON
BECAUSE THE CONTAM NANTS FOUND ON SI TE ARE ADSCRBED TO SO L. | NCI NERATI ON AND WET- Al R OXI DATI ON WERE REMOVED
FROM FURTHER CONSI DERATI ON BECAUSE THEY WOULD HAVE ELI M NATED CRGANI CS BUT NOT  CONCENTRATED METAL
CONCENTRATI ONS.  ON-SI TE DI SPCSAL I N A RCRA LANDFI LL WAS REMOVED FROM FURTHER CONSI DERATI ON BECAUSE THE RCRA
CAP COULD PROVI DE SI M LAR PROTECTI ON SI NCE THE GRCUND WATER TABLE DCES NOT'  NCRVALLY COVE | N CONTACT W TH
THE SO LS. THE MECHAN SM I N WH CH CONTAM NANTS WOULD COME | N CONTACT W TH THE GROUND WATER, EXCEPT FOR



SUBSI DENCE, WOULD BE THROUGH DOANNWARD M GRATI ON FROM PRECI PI TATI ON.  THE LOCATI ON OF THE LANDFI LL WOULD ALSO
BE SUSCEPTI BLE TO SUBSI DENCE AND DI FFI CULTY | N MONI TORI NG AND WOULD COST TW CE AS MUCH AS A RCRA CAP.

AFTER COVPLETI ON OF THE I NI TI AL SCREENI NG OF TECHNOLOG ES, A DETAI LED EVALUATI ON OF ALTERNATI VES WAS
CONDUCTED | N ORDER TO | DENTI FY THOSE ALTERNATI VES WH CH MAY BEST ADDRESS THE PROBLEMS ON-SI TE I N ADDI TION TO
REMOVI NG THE REMAI NI NG 15, 000 GALLON TANK.  THE CHOSEN ALTERNATI VE SHOULD BE THE MOST COST- EFFECTI VE,

TECHNI CALLY FEASI BLE, AND RELI ABLE SOLUTI ON THAT EFFECTI VELY M TI GATES OR M NI M ZES DAMAGE TO AND PROVI DES
ADEQUATE PROTECTI ON OF PUBLI C HEALTH, WELFARE, AND THE ENVI RONMENT. ALTERNATI VES WERE DEVELCPED BY APPLYI NG
TECHNOLOG ES CONSI DERED | NDI VI DUALLY OR | N COVBI NATI ONS.

THE ALTERNATI VES REMAI NI NG AFTER THE | NI TI AL SCREENI NG PROCESS WERE GROUPED | NTO TWD CATECCRI ES:
SI TE RELATED AND DI SPCSAL RELATED ACTIVI TIES. THE ALTERNATI VES ARE LI STED BELOW

- SITE RELATED:

- NO REMEDI AL ACTI ON
- REMOVAL CF DEBRI' S

- EXCAVATI ON ANDY OR REMOVAL OF WASTES AND MOST HEAVI LY CONTAM NATED SO L
- EXCAVATI ON OF CONTAM NATED SO L TO BACKGROUND LEVELS

- CAPPI NG WH CH MEETS THE STANDARD OF RCRA REGULATI ONS 40 CFR PART 264

- DI VERSI ON OF SURFACE WATER

- DI SPCSAL- RELATED:
- OFF-SITE DI SPOSAL I N AN APPROPRI ATE RCRA FACI LI TY.

THESE TECHNOLOG ES WERE THEN COVBI NED | N REMEDI AL ALTERNATI VES THAT WOULD BE APPLI CABLE TO TH S SI TE,
AND SCREENED W TH RESPECT TO THE REMEDI AL OBJECTIVES. THE FOLLON NG | S A DETAI LED ANALYSI S OF THESE
ALTERNATI VES.

ALTERNATI VE #1 - NO ACTI ON

THE NO ACTI ON ALTERNATI VE WAS REJECTED BECAUSE | T WOULD FAIL TO PREVENT OFF-SI TE M GRATI ON OF
CONTAM NANTS VI A WND DI SPERSAL, SURFACE WATER, AND GROUND WATER  THE RATI ONALE FOR LI M TI NG OFF-SI TE
M GRATI ON CF CONTAM NANTS VI A SURFACE WATER AND Al R DI SPERSAL WERE PREVI QUSLY EXPLAI NED AND NEED NOT BE
REPEATED. THE FOLLON NG | S THE RATI ONALE FCR LI M TI NG M GRATI ON OF CONTAM NANTS OFF- SI TE VI A GROUND WATER
FLOW

AS WAS PREVI QUSLY MENTI ONED, ALL RAI NWATER OR SURFACE WATER RUN-ON TO THE SI TE WH CH PERCOLATES
THROUGH THE SI TE FI LL, FOLLOAS THE NATURAL CONTOUR COF RESIDUAL SO L AND BEDROCK, ENTERS THE M NE POOL, AND
EVENTUALLY DI SCHARGES AT THE SI LVER BROOK QUTFALL. AS WAS EXPLAI NED I N THE SUBSECTI ON ON SURFACE WATER
CONDI TIONS, THE LI TTLE SCHUYLKI LL RIVER IS SEVERELY AFFECTED BY ACI D M NE DRAI NAGE FROM THE QOUTFALL.
HONEVER, THERE ARE | NDI CATI ONS THAT THE AQUATIC LIFE MAY REMIVE. THE RIVER IS VI RTUALLY DEVO D OF AQUATIC
LI FE SEVERAL M LES DOANSTREAM  THE PENNSYLVANI A FI SH COVM SSI ON AND A LOCAL SPORTI NG CLUB USI NG FI SH FROM
THE COWM SSI ON STOCKS THE R VER THOUGH AT LOCATI ONS FROM LOCUST TO ONL CREEK W TH SOMVE SUCCESS. EPA MUST
CONSI DER THE EFFECT THAT THE SI TE COULD HAVE ON THESE FI SH AND ANY OTHER AQUATI C LI FE WH CH COULD EVENTUALLY
POPULATE THE RIVER | F A PH ADJUSTMENT TREATMENT SYSTEM WERE | NSTALLED AT THE QUTFALL, ELEVATED LEVELS OF
I NORGANI CS WOULD PRECI PI TATE FROM THE ACI D M NE DRAI NAGE AND THE EFFLUENT M GHT BE OF  ADEQUATE QUALITY TO
SUPPORT A DI VERSE COMWMUNI TY OF AQUATI C LI FE.

TO DETERM NE THE RI SK POSED TO PRESENT OR FUTURE AQUATIC LIFE IN THE RI VER FROM THE SI TE, LEVELS OF
CONTAM NANTS IN SO LS WH CH COULD LEACH HARMFUL LEVELS OF CONTAM NANTS TO THE M NE POOL AND EVENTUALLY TO THE
R VER MUST BE CALCULATED. (1IN OTHER WORDS, DETERM NING A SAFE LEVEL OF CONTAM NANTS IN SO L AND OCBSERVI NG
WHETHER CONCENTRATI ONS DETECTED ON SI TE EXCEED THESE LEVELS.). TH S CAN BE ACCOWPLI SHED BY FI RST SELECTI NG
TARGET LOCATI ONS, THEN SETTI NG AMBI ENT WATER CRI TERI A FOR EACH CONTAM NANT TO PROTECT AQUATI C LI FE OR HUMVAN
HEALTH THRU THE | NGESTI ON OF AQUATI C LI FE, AND FI NALLY CALCULATI NG MAXI MUM LEVELS OF CONTAM NANTS | N SO L
VWH CH WLL NOT RESULT I N LEACH NG OF CONTAM NANTS AT LEVELS WH CH EXCEED THESE CRI TERIA.  SINCE THE RESULTI NG
SOL CRITERFA IS ONLY A ROUGH APPROXI MATION, I T I'S | MPORTANT TO BE AS CONSERVATI VE AS PCSSI BLE WHEN
ESTABLI SHI NG WATER CRI TERI A AND USI NG APPLI CABLE CALCULATI ONS.

THE PENNSYLVANI A DEPARTMENT CF ENVI RONMVENTAL RESOURCES HAS STATED THAT THERE IS A PCSSIBILITY OF M NE
SUBSI DENCE AT THI S SITE (SEE APPENDI X D). M NE SUBSI DENCE HAS OCCURRED AT OTHER M NED QUT AREAS IN THE
REG ON. W THQUT AN EXTENSI VE AND COVPREHENSI VE SUBSURFACE | NVESTI GATIQN, I T IS DI FFI CULT TO ESTI MATE THE
POTENTI AL AND RESULTI NG SEVERI TY OF AN | NCI DENCE OF M NE SUBSI DENCE. THEREFORE, EPA WLL ASSUME THAT AN
I NCI DENT OF SI GNIFI CANT M NE SUBSI DENCE |'S PCSSI BLE, BUT NOT LIKELY, AND THAT MJCH OF THE SITE SO L COULD
COME | N CONTACT WTH THE M NE POOL WATER | F CATASTRCPH C SUBSI DENCE OCCURRED. TO BE CONSERVATI VE,



CALCULATI ONS WERE BASED ON THE WORST- CASE SCENARI O | N ORDER TO PROTECT THE ENVI RONVENT | N THE CASE OF
CATASTROPHI C SUBSI DENCE. HENCE, CALCULATI ONS ASSUME THAT SITE SO L IS UNDER SATURATED FLOW CONDI TI ONS.  THE
TARGET LOCATI ON FOR | NORGANI CS | S AT LSR5 NEAR LOCUST CREEK SINCE THS | S THE FI RST DOMSTREAM LOCATI ON WHERE
FI SH ARE STOCCKED IN THE RIVER  THE QUTFALL WAS NOT CHOSEN AS THE TARGET LOCATI ON BECAUSE  AQUATIC LIFE WLL
NOT SURVI VE THERE UNLESS THE PH | S ADJUSTED. | F A TREATMENT SYSTEM | S CONSTRUCTED AND S| GNI FI CANT SUBSI DENCE
OCCURS, MOST OF THE RELEASED METALS SHOULD BE PRECI PI TATED QUT AT THE TREATMENT  FACI LI TY. THE TARCGET
LOCATI ON FOR CRGANICS | S AT THE QUTFALL SI NCE PH ADJUSTMENT SHOULD NOT GREATLY AFFECT THE MOBILITY OF MOST
ORGANI C COVPQUNDS AND | T | S ASSURED THAT SOMEDAY THE QUTFALL DI SCHARGE WLL BE TREATED AND ENABLE AQUATI C

LI FE TO SURVI VE NEAR THE OUTFALL. LATEST COMVENTS FROM THE STATE | NDI CATE, THAT THE STATE WLL PROBABLY
ADDRESS THE QUTFALL AFTER THE SQURCE COF CONTAM NATI ON FROM THE MCADQO SI TE | S ADDRESSED.

AMVBI ENT WATER QUALITY CRI TERI A FOR | NOCRGANI C AND ORGANI C COMPQUNDS WERE ESTABLI SHED USI NG CURRENT EPA
CRI TERI A DOCUMENTS WHEN AVAI LABLE. WHEN NO CRI TERI A WERE AVAI LABLE, OTHER TOXI COLOG CAL DATA WERE USED TO
DERI VE CRITERIA.  WHEN NO CRI TERI A WAS AVAI LABLE, AQUATI C TOXI COLOG CAL DATA WAS USED (SEE APPENDI X A). THE
NEXT TABLE LI STS CRI TERI A ESTABLI SHED TO PROTECT AQUATI C LI FE AND HUMAN HEALTH THROUGH THE PROTECTI ON COF
AQUATI C LIFE. THE CHOSEN WATER CRI TERI A WAS SELECTED TO BE THE LOMNEST OF THE TWD VALUES. SEE APPENDI X C FOR
REFERENCES VWH CH ARE SHOAN | N PARENTHESI S.

FOR ORGANICS, THE SO L CRI TERI A WAS CHCSEN US| NG CALCULATED WATER PARTI TI ON CCEFFI Cl ENTS ( KOC)
I LLUSTRATED ON PAGE 5 AND CHOSEN WATER CRI TERI A SHOAWN ON THE PREVI QUS PAGE. THE TWO VALUES WERE USED I N THE
FREUNDLI CH EQUATI ON SHOMN BELOW WH CH DESCRI BES THE RATI O OF CRGANI C COMPOUNDS EXPECTED | N AQUEQUS AND SO L
MEDI A, AN I N DEPTH DI SCUSSI ON OF ADSCRPTI ON AND USE COF THE FREUNDLI CH EQUATI ON | S PRESENTED | N THE
HANDBOOK OF CHEM CAL PRCPERTY ESTI MATI ON METHODS COPYRI GHT 1982 BY MCGRAWHILL INC.  THE ORGANI C CARBON
CONTENT WAS ASSUMED TO BE 1.0% SO LS TYPI CALLY CONTAI N BETWEEN 0. 01 TO 8% ORGANI C CARBON. AN ORGANI C
CARBON CONTENT VALUE HAD TO BE ASSURED SI NCE ANALYSI S WAS NOT PERFORMED FOR THI S PARAMETER I N THE COAL REFUSE
OR RESIDUAL SO L DURI NG THE REMEDI AL | NVESTI GATION.  THE FILL AND UNDERLYI NG SO L IS NOT EXPECTED TO HAVE A
H GH CONCENTRATI ON OF ORGANI C CARBON. A 10X DI LUTI ON FACTOR WAS ADDED TO THE EQUATI ON SI NCE ANY CONTAM NANTS
LEACH NG WOULD BE DI LUTED SOVEWHAT IN THE M NE POOL. NO ATTEMPT WAS MADE TO CALCULATE A WATER DI LUTI ON
FACTOR THRQUGH WATER BALANCE EQUATI ONS BECAUSE THE AREAL EXTENT OF THE M NE POOL 1S UNKNOMN. 10X IS
CONSI DERED A CONSERVATI VE DI LUTI ON FACTCR

1/ N
XM= KOC X FOC X C ( FREUNDLI CH EQUATI ON)
VWHERE:
XI'M = MAXI MUM HOLDI NG CONCENTRATI ON OF SO L
KCOC = SO L ADSORPTI ON CCEFFI Cl ENT
C = AMBIENT WATER CRI TERI A
FCOC = FRACTI ON OF ORGANI C CARBON I N SO L
N = FACTOR USED | N ESTI MATI NG CURVE FOR NON LI NEAR | SOTHERVS
(NOTE: WHEN N =1, FREUNDLI CH | SOTHERM BECOVES LI NEAR) .

IFIT IS ASSUMED THAT N = 1, FOC = 0.01, AND A M NE POOL 10X Di LUTI ON FACTOR THEN:
XIM= 0.1 KCC X C.

THE FOLLOANNG IS A LI ST THE CRGANI C COVPOUNDS DETECTED ON SI TE, THEI R MAXI MUM CALCULATED SAFE
CONCENTRATI ONS | N THE CASE OF CATASTROPH C M NE SUBSI DENCE, AND MAXI MUM LEVELS DETECTED I N FILL ON-SITE

CALCULATED SAFE LEVELS OF CONTAM NANTS IN SO L (PPB) TO
PROTECT AQUATI C LI FE I N THE STREAM

COVPOUND CALCULATED SAFE LEVEL  H GHEST LEVEL DETECTED
ONSI TE

ACI DS

PHENCL 5,376 7,200

4- METHYLPHENCL 3, 260 1, 200

BASE/ NEUTRALS

Bl S( 2- ETHYLHEXYL) PHTHALATE 32, 146 960, 000
BUTYL BENZYL PHTHALATE 7, 230, 652 104, 000
Dl - N- BUTYL PHTHALATE 145, 000 3, 400

DI ETHYL PHTHALATE 127, 100 1, 063
BENZYL ALCOHOL 1, 269 2,900

| SOPHORONE 150, 251 2,800
FLUORANTHENE 971, 876 4, 000
NAPHTHALENE 87,172 680

PHENANTHRENE 51 1600



CHRYSENE

PYRENE

BENZO( A) ANTHRACENE
BENZO( K) FLUORANTHENE
BENZQ( B) FLUORANTHENE
PCB- 1254

DI BENZOFURAN

VCLATI LES
HEXACHL CRCETHANE

PCBS
PCB- 1248

656
334
656
10, 689
6,190
55
9, 103

1,311

66

1600
3800
1300
2,600
2,600
870
390

1, 600

3, 058.



COVPOUND PROTECTION OF  PROTECTI ON OF CHCSEN

AQUATI C LI FE HUMAN HEALTH WATER

THRU | NGESTI ON
CRI TER A OF AQUATIC LI FE

ORGANI CS
ACI DS
PHENCL 2540( A) NA 2540
4- METHYLPHENCL 541(J) NA 541
BASE/ NEUTRALS
Bl S( 2- ETHYLHEXYL) PHTHALATE LT 3(B) 50, 000( U) 3
BUTYL BENZYL PHTHALATE 220(0) NA 220
DI - N BUTYL PHTHALATE 17.38(D) 154, 000( U) 17
DI ETHYL PHTHALATE 1240. 5( E) 1, 800, 000( U) 1240
BENZYL ALCOHOL 580( K) NA 580
| SOPHORONE 43, 333. 33(F) 520, 000( V) 43, 333
FLUCRANTHENE 1, 592(Q 54(W 54
NAPHTHAL ENE 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
BENZQ( K) FLUORANTHENE NA 0. 0311(X) 0.03
BENZQ( B) FLUORANTHENE NA 0. 0311(X) 0.03
DI BENZOFURAN 12(1) NA 12
VOLATI LES
HEXACHL OROETHANE 540(1) 8. 74(Y) 8
PCBS
PCB- 1248 0.014(2) 0. 00079( 2) 0. 001
PCB- 1254 0.014(2) 0. 00079( 2) 0. 001
| NORGANI CS
BERYLLI UM 5.3(M 0.117(L) 0.12
CADM UM 1. 2(P) NA 1
CHROM UM +6) 11(N) NA 11
CHROM UM +3) 605. 7(0) NA 606
LEAD 13.9(Q NA 14
NI CKEL 775.9(R) NA 776
ZINC 124. 8(S) NA 125
CYANI DE 22(T) NA 22

NA - NOT AVAI LABLE.

SO L CRITERIA FOR METALS CAN NOT BE DERI VED AS EASILY AS FOR ORGANI CS. METALS WLL ALSO ADSCRB TO
ORGANI C CARBON (OR TO HUM C ACI DS WHI CH MAY ADSORB TO ORGANI C CARBON), BUT WLL ALSO UNDERGO OTHER
ATTENUATI NG REACTI ONS SUCH AS COVPLEXATI ON, PRECI PI TATI ON, AND CATI ON EXCHANGE. BECAUSE OF LACK OF FI ELD
DATA AND EXPERI ENCE UTI LI ZI NG EQUATI ONS DEALI NG W TH THESE MECHANI SM5, A MORE Sl MPLI STI C APPROACH WAS
PURSUED I N ESTABLI SH NG SO L CRITERIA FOR | NORGANICS.  THE H GHEST LEVELS OF METALS DETECTED | N BACKGROUND
M NE POOL WATER (Bl G GORI LLA QUARRY) WERE COMPARED W TH MEAN CONCENTRATI ONS OF METALS EXPECTED I N ANTHRAC TE
COAL. TH' S DI RECT PRCPORTI ON RELATI ONSH P ENABLES THE CALCULATI ON OF THE MEAN CONCENTRATI ON OF METAL NEEDED
I'N ANTHRACI TE COAL TO EXCEED PREVI QUSLY ESTABLI SHED AMBI ENT CRITERIA. A 15X DI LUTI ON FACTOR IS THEN ADDED
(10X FOR M NE POOL AND 5X FOR DI LUTI ON FROM QUTFALL TO LSR5 (9.76 M3 2.26-0.07 MaD = 4.5). WHERE | NORGANI CS
WERE NOT DETECTED I N THE QUARRY, THE DETECTION LIM T WAS USED FCR CALCULATI ON. SEE THE DATA BELOW AND
ACCOVMPANYI NG CALCULATI ONS.

I NORGANI C  H GHEST LEVEL BACKGROUND CALCULATED CHOSEN MAXI MUM

DETECTED IN LEVEL IN  SOL saL CONCENTRATI ON
QUARRY (PPB) FILL (PPM) CRITERA CRITERIA DETECTED ON
(PPM (PPM SI TE (PPM
BERYLLI UM LT 10 2.2 0.4 2.2 28
CADM UM 20 0.2 0.14 0.2 13 7



CHROM UM LT 10 49.0 808.5 809 1370

NI CKEL 1230 42. 4 401. 2 401 17 20
LEAD LT 50 14 58. 4 58 2830
ZI NC 270 20.7 143.5 144 48 400
CYANI DE LT 10 LT 1 33 33 44

FOR EXAMPLE I N BERYLLIUM 2.2/ X = (10/0.12(15)) X = 0.4 PPMWHI CH | S LESS THAN BACKGROUND, THEREFORE THE
CHOSEN SO L CRI TERIA SHOULD O\LY BE 2.2 PPM

SEE PAGE 3 FOR REFERENCES REFERRI NG TO BACKGROUND LEVELS CF METAL IN FILL. CYANIDE WAS LISTED AS LT 1
BECAUSE I T IS NOT BELI EVED TO OCCUR NATURALLY IN COAL. THE CALCULATI ON FOR CHROM UM WAS BASED ON CR(+3).

TH' S STRATEGY | S NOVEL BUT REASONABLE AND Cl RCUMVENTS PROBLEMS ASSCCI ATED W TH THE EMPLOYMENT COF CATI ON
EXCHANGE CAPACI TY (CEC) CALCULATI ONS FCR ACI DI C CONDI TI ONS.

BY COWPARI NG THE CALCULATED SAFE LEVELS FCR | NORGANI CS AND CRGANI CS AND COVPARI NG THEM TO THE MAXI MUM
LEVELS DETECTED, WE REJECT THE NO ACTI ON ALTERNATI VE.

ALTERNATI VE #2 - REMOVAL OF DEBRI'S, FILLING GRADING REVECETATION, AND
Dl VERSI ON OF SURFACE WATER

TH' S ALTERNATI VE WOULD | NVOLVE REMOVI NG ABOUT 500 YDS CF SURFACE DEBRIS (1 E: WOCDEN PALLETS, AND
CONCRETE SLABS) TO AN APPROPRI ATE LANDFILL (I F THE MATERIAL 1S FOUND TO BE CONTAM NATED | T WLL BE DI SPOSED
OF I N AN APPROPRI ATE HAZARDQUS WASTE LANDFI LL) FILLING I N DEPRESSI ONS AND ERCSI ONAL CUTS WTH SO L, COVERI NG
THE SI TE WTH SO L CAPABLE OF SUPPORTI NG VEGETATI ON, REVECGETATI NG AND CONSTRUCTI NG SURFACE WATER DI VERSI ON
DI TCHES TO AVO D FUTURE ERCSI ON.  OFF-SI TE REMOVAL OF DEBRI S | S NECESSARY TO PROPERLY GRADE THE SITE. THE
DEPTH OF COVER SO L SHOULD BE AT LEAST SI X I NCHES TO AVO D PCSSI BLE FUTURE DI RECT CONTACT OR M GRATI ON CF
CONTAM NANTS VI A SURFACE WATER RUN-OFF OR W ND DI SPERSAL SHOULD SI GNI FI CANT ERCSI ON OCCUR AT THE SI TE.

ALL ASPECTS OF TH S ALTERNATI VE | NVOLVE WELL- ESTABLI SHED ENG NEERI NG PRACTI CES BUT WOULD NOT PREVENT
FUTURE M GRATI ON OF CONTAM NANTS TO THE M NE POOL. THE CONSTRUCTI ON TI ME | NVOLVED WOULD PROBABLY NOT EXCEED
TWO MONTHS. LAND USE AFTER ACTI ON WOULD NEED TO BE RESTRI CTED TO ACTI VI TIES WH CH WOULD NOT DI STURB THE SO L
AND CAUSE M NE SUBSI DENCE. ADJACENT LAND USE WOULD PROBABLY NOT BE AFFECTED. CAPI TAL COSTS WOULD CONSI ST
O

REMOVAL OF DEBRI'S: 500 YD3 X ($50/YD3) = $25, 000

FILLING 12907 YD3 X $10+ YD3 00

$129, 000 (ASSUME DEPTH OF 1
FOOTOVER ENTI RE 8 ACRE
AREA)

GRADI NG 12907 YD3 X ($2.62/YD3) = $34, 000

TOP SO L: 6454 YD3 X ($10.00/YD8) = $65, 000 (ASSUME SI X | NCHES)

SEEDI NG 8 ACRES X ($600/ ACRE) = $5000
1/ 2
DI VERS| ON DI TCHES: (8 ACRES X (4840 YD2/ ACRE)) X 4 SIDES X 2 YD
WDTH X 1 YD DEPTH X ($9.90/ YD3) = $16, 000
(ASSUME DI TCHES SURROUND A SQUARE SI TE)

REMOVAL OF TANK = $16, 000

TOTAL ESTI MATED CAPI TAL COST = $290, 000 ( COST FI GURES OBTAI NED FROM
EPA HANDBOOK FCR EVALUATI NG REMEDI AL ACTI ON TECHNOLOGY PLANS
EPA- 600/ 2- 83- 076) .

TH' S OPTI ON WOULD REDUCE THE PGSSI Bl LI TY OF DI RECT CONTACT W TH WASTES AND CONTAM NATED SO L AND
WOULD PREVENT OFF-SI TE M GRATI ON OF CONTAM NANTS VI A SURFACE WATER AND W ND DI SPERSAL. THE CPTI ON WOULD NOT
REDUCE THE PERCOLATI ON OF RUN- ON SURFACE WATER AND RAI N WATER THRQUGH SI TE SO L OR ADDRESS THE RI SK OF
RELEASI NG CONTAM NANTS TO THE M NE POOL I N THE CASE OF CATASTROPHI C M NE SUBSI DENCE. THE BASI S FOR
CONSI DERI NG M NE SUBSI DENCE AND CORRESPONDI NG SAFE LEVELS OF CONTAM NANTS IN SO LS WAS PREVI QUSLY
ESTABLI SHED. THE RI SK COF CONTAM NANTS M GRATI NG TO THE M NE PCOL FROM SI TE FI LL FROM SURFACE WATER RUN- ON
AND RAI N WATER PERCOLATI ON IS MORE DI FFI CULT TO QUANTI FY. SITE SO LS WERE SHOAN TO CONTAI N H GHER THAN
BACKGROUND LEVELS OF ORGANI CS AND | NORGANI CS.  HONEVER, DATA COLLECTED DURI NG THE REMEDI AL | NVESTI GATION | S
I NSUFFI CI ENT TO DETERM NE THE PRESENT MOBI LI TY OF CONTAM NANTS IN SO L ESPECI ALLY | N REGARD TO | NCRGANI CS.



SAMPLES TAKEN I N TEST PI T AREAS WHERE THE HI GHEST CONCENTRATI ONS OF METALS WERE DETECTED WERE SHALLOW  (LESS
THAN 3 FEET) OF BERYLLIUM CHROM UM AND ZI NC DETECTED IN THE M NE POOL SEEM ELEVATED AND MAY | NDI CATE
PRESENT LEACH NG OF SOVE CONTAM NANTS. I T IS ALSO PCSSI BLE THAT MOST CONTAM NANTS ARE PRESENTLY  SI TUATED
IN SHALLOW SO LS AND ARE SLOALY M GRATI NG DOMWARD TO THE M NE POCL WHI CH COULD RESULT I N A FUTURE RELEASE OF
CONTAM NANTS TO THE M NE POQL.

ALTERNATI VE #3 - REMOVAL AND DI SPCSAL OF DEBRI'S, FILLING GRADI NG
CAPPI NG AND DI VERSI ON OF SURFACE WATER

TH' S ALTERNATI VE | NVOLVES THE REMOVAL OF APPROXI MATELY 500 CUBI C YARDS OF DEBRIS WTH DI SPCSAL | N AN
APPRCPRI ATE LANDFI LL, FILLING I N DEPRESSI ONS AND ERCSI ONAL CUTS WTH SO L, GRADI NG THE ENTI RE SI TE FOR
CAPPI NG CAPPING THE SI TE | N ACCORDANCE W TH CURRENT RCRA REQUI REMENTS, AND CONSTRUCTI NG SURFACE WATER
Dl VERSI ON DI TCHES TO PROTECT THE CAP. THE DEBRI'S WOULD BE REMOVED TO ASSURE PROPER CONSTRUCTI ON OF THE CAP
AND AVA D PCSSI BLE SETTLI NG DUE TO DEGRADATI ON OF SOVE DEBRI'S.  SINCE THE PCSSIBI LI TY OF M NE SUBSIDENCE | S A
CONCERN, THE CAP SHOULD BE DESI GNED TO W THSTAND M NOR SUBSI DENCE. AS | N ALTERNATI VE #2, SURFACE WATER
DI VERSI ON DI TCHES WOULD BE CONSTRUCTED TO AVO D FUTURE ERCSI ONAL PRCBLENS.

ALL ASPECTS OF THI S ALTERNATI VE ARE CONSI DERED WELL ESTABLI SHED ENG NEERI NG PRACTI CES. THE
RELI ABI LI TY CF THE CAP SHOULD BE NAI NTAI NED EXCEPT | N THE CASE OF CATASTROPH C SUBSI DENCE. A M NE SUBSI DENCE
STUDY WOULD BE NECESSARY TO BETTER DEFI NE CAP DESI G\

THE PRI NCI PAL DI SADVANTAGE OF LEAVI NG CONTAM NATED SO LS | N PLACE UNDER THE CAP | NVOLVES CF THE
POSSI BI LITY OF M NE SUBSI DENCE AS PREVI QUSLY DI SCUSSED AND | TS LI KELY EFFECTS ON THE CAP (I.E. COLLAPSE,
CRACKING . M NCR SUBSI DENCE COULD PROBABLY BE REPAI RED, BUT EPA | S CONSI DERI NG THE POSSI BI LI TY OF
SI GNI FI CANT M NE SUBSI DENCE WH CH COULD CAUSE UNREPAI RABLE DAMAGE TO THE CAP. THE CONSTRUCTI ON TI ME | NVOLVED
IN TH S ALTERNATI VE WOULD PROBABLY NOT EXCEED FOUR MONTHS. LAND USE AFTER ACTI ON WOULD NEED TO BE RESTRI CTED
TO NON-SO L DI STURBI NG ACTI VI TIES AND ACTI VI TI ES WH CH WOULD NOT CAUSE M NE SUBSI DENCE. ADJACENT LAND USE
WOULD PRCBABLY NOT BE AFFECTED. CAPI TAL COSTS WOULD CONSI ST OF SI M LAR ACTI ONS DESCRI BED | N ALTERNATI VE #2,
EXCEPT THAT AN | MPERVEABLE CLAY CAP WOULD BE | NSTALLED OVER THE ENTI RE SI TE:

REMOVAL CF DEBRI S: $25, 000

FI LLI NG $129, 000
GRADI NG $34, 000
SEEDI NG $5, 000
DI VERSI ON DI TCHES: $16, 000

$209, 000

PLUS CAP COSTS:

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

(NOTE:  DEPTH OF SO L COVER REQUI RED VAR ES WTH THE FROST LI NE.
FOR CALCULATI ONS, 2 FEET | S ASSUMED)

(1 FT SAND FOR DRAI NAGE 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 (I F CLAY |'S NEEDED)

REMOVAL OF TANK = $16, 000
COSTS FOR A SUBSI DENCE STUDY | NCLUDI NG COSTS FOR DRI LLING 5 BORI NGS $50, 000
THEREFORE, TOTAL CAPI TAL COSTS = $1, 187, 000.

SINCE THE M NE POOL WATER DOES NOT COME | N CONTACT WTH THE SITE FILL, AN | MPERVEABLE CAP WOULD
HYDRAULI CALLY | SOLATE THE SI TE AND PROVI DE A H GH DEGREE OF PROTECTI ON. HOWEVER, AS STATED, THERE IS AN
UNQUANTI FI ED CR UNKNOWN CHANCE OF CATASTRCPH C M NE SUBSI DENCE WHI CH WOULD PROVI DE A ROUTE FOR FUTURE
M GRATI ON COF CONTAM NANTS TO THE M NE POOL. | F A CAP WAS CONSTRUCTED, A COWPREHENSI VE | NSPECTI ON AND
MAI NTENANCE WOULD HAVE TO BE DEVELCPED TO ENSURE THAT SUBSI DENCE WOULD BE DETECTED AND ANY SI GNI FI CANT
BREACHES REPAI RED. M NCR SUBSI DENCE WOULD BE DI FFI CULT TO DETECT, BUT DEPENDI NG ON THE SWELLI NG PRCPERTI ES
OF THE CLAY, MAY NOT RESULT IN A BREACH OF THE CAP.

SINCE THERE IS A PCSSI BI LI TY OF SUBSI DENCE, THE CAP ALONE MAY NOT PROVI DE ADEQUATE PROTECTI ON.  LONG



TERM OPERATI ON AND Al NTENANCE WOULD BE REQUI RED.

ALTERNATI VE #4 - EXCAVATI ON OF CONTAM NATED SO L EXCEEDI NG CRI TERI A
DEVELCPED I N THE NO ACTI ON ALTERNATI VE WTH CFF-SI TE
DI SPCSAL | N A RCRA REGULATED LANDFI LL

TH' S OPTI ON | NVOLVES REMOVI NG ABOUT 500 CUBI C YARDS OF SURFACE DEBRIS WTH DI SPCSAL | N AN APPRCPRI ATE
LANDFI LL, EXCAVATI NG ANY CONTAM NATED SO LS OR WASTES WHI CH EXCEED CRI TERI A DEVELOPED I N THE NO ACTI ON
ALTERNATI VE W TH OFF- SI TE DI SPOSAL I N A RCRA REGULATED LANDFI LL, FILLING WTH SO L, GRADING COVERING WTH A
LAYER OF SO L CAPABLE OF SUPPORT VEGETATI QN, AND REVEGETATI NG

TH S ALTERNATI VE |'S CONSI DERED TECHNI CALLY FEASI BLE BUT MAY BE DI FFI CULT TO | MPLEMENT. NUMEROUS SO L
SAMPLES VERE TAKEN FROM TEST PI TS DURI NG THE REMEDI AL | NVESTI GATI ON | N AN ATTEMPT TO CHARACTERI ZE AND
DELI NEATE THE AREAL EXTENT AND DEPTH OF CONTAM NATION.  THE SAMPLE RESULTS | NDI CATED MANY AREAS OF ORGANI C
AND | NCRGANI C SO L CONTAM NATI ON BUT OBVI QUSLY COULD NOT | DENTI FY CONTAM NATI ON | N EVERY CUBI C YARD ON
SITEE EVENIF ALL SO LS SAVPLED I N TEST PITS EXCEEDI NG THE PREVI QUSLY ESTABLI SHED CRI TERI A FOR | NORGANI CS
AND ORGANI CS VERE EXCAVATED THERE WOULD STILL BE A SUBSTANTI AL AMOUNT OF SO L NOT SAMPLED VWH CH MAY EXCEED
CRITERIA. THEREFORE, ElI THER A SUBSTANTI AL AMOUNT CF FURTHER SAMPLI NG SHOULD BE | NCORPORATED | NTO THI S
ALTERNATI VE TO BETTER | DENTI FY THE LOCATI ON OF CONTAM NANTS OR AN ALTERNATI VE EXCAVATI ON STRATEGY SHOULD BE
PROPCSED. SINCE SO L SAMPLES CAN COST OVER $1, 000, | T SEEMS PRUDENT TO PROPCSE A STRATEGY WH CH WLL
M N'M ZE SAMPLI NG AND AT THE SAME TI ME REMOVE MOST OF THE CONTAM NATED SO L EXCEEDI NG THE ESTABLI SHED
CRI TERIA. ONE STRATEGY CONSI DERED WOULD | NVOLVE | DENTI FYI NG TEST PI T LOCATI ONS AND DEPTHS WHI CH CONTAI NED
SO L EXCEEDI NG CRI TERI A AND EXCAVATI NG TO THAT DEPTH. SINCE THE TEST PIT SAMPLE IS ONLY AN | NDI CATI ON OF
CONTAM NATI ON WHI CH MAY EXI ST | N THAT ENTI RE AREA, EXCAVATI ON SHOULD EXTEND OVER SOVE AREA WHI CH WLL COLLECT
MOST OF THE CONTAM NATED SO L. ONE STRATEGY M GHT BE TO EXCAVATE OVER A 50' BY 50' AREA AT CERTAI N SELECTED
DEPTHS AND THEN SAMPLE AT THE EDCE OF EACH EXCAVATED PI'T TO ENSURE THAT REMAI NING SO LS DO NOT EXCEED
CRITERIA. THE EXACT METHODOLOGY FOR EXCAVATI ON WLL BE DEFI NED DURI NG DESI GN, BUT | T MAY BE USEFUL AT THI S
PO NT TO RQUGHLY ESTI MATE THE AMOUNT CF SO L THAT MAY BE EXCAVATED SO THAT A ROUGH APPROXI MATI ON OF COST CAN
BE DESCRIBED. ALSO | T SHOULD BE RECOGNI ZED THAT THE RI SK MODEL USED TO DEVELCP SAFE SO L LEVELS AND
CONTAM NANTS MAY ALSO BE FURTHER REFI NED DURI NG DESI GN.  THE NEXT PAGE CONTAI NS A DESCRI PTI ON OF CONTAM NANTS
DETECTED ON SI TE I N VAR QUS TEST PI TS WH CH EXCEED THE | NORGANI C AND ORGANI C CRI TERI A AND AN ESTI MATE CF SO L
REMOVAL.

ALL EXCAVATED SO L WOULD HAVE TO BE PLACED I N A RCRA FACILITY I N ACCORDANCE W TH CURRENT EPA COFF-SI TE
DI SPOSAL PCLI CY, LINED LANDFILL I N ACCORDANCE W TH CURRENT EPA OFF-SI TE DI SPOSAL POLICY. I T IS ESTI MATED
THAT DI SPCSAL | N A RCRA LANDFI LL COULD COST $200 PER CUBIC YARD. |IF IT IS ASSUMED THAT NO OTHER SO LS FAI L
THE CRITERIA AND ONLY SO LS QUTLINED I N THE NEXT PACE WLL BE REMOVED (5898 CU YDS) THEN REMOVAL OF WASTE AND
SO L ALONE COULD COST $1,179,000. |IF IT IS ASSUVED THAT AT LEAST 4 PRI ORI TY POLLUTANTS SAMPLES ARE TAKEN
NEAR EACH TEST PI T MARKED FOR EXCAVATI ON (11 TEST PITS) THEN SAMPLI NG ALONE COULD COST $44,000. (PRORITY
PCOLLUTANT SAMPLES COST APPROXI MATELY $1000. 00 EACH).

TOTAL COSTS FOR ALTERNATI VE #4 ARE ESTI MATED AS FOLLOWE:

EXCAVATI ON AND REMOVAL OF CONTAM NATED SO LS = $1, 179, 000
FURTHER SAMPLI NG = $44, 000

REMOVAL OF DEBRI S = $25, 000

GRADI NG = $34, 000

SEEDI NG = $5, 000

DI VERSI ON DI TCHES = $16, 000

SI X I NCHES OF COVER SO L = $65, 000

FI LLI NG = $129, 000

REMOVAL OF TANK = $16, 000

TOTAL CAPI TAL COSTS = $1, 513, 000.

CONTAM NANT TEST PI TS AND DEPTH OF CONTAM NATI ON ( FEET)
TEST PI TS NUMBERS

ORGANI CS 3A. 9 10 11 12 14 17 18 19 24 25 28 29 33

HEXACHL CRCETHANE 10

PCB- 1248 2.3 (DEPTH) 1.5

PCB- 1254 3 2.5

PHENCL 2.5

PHENANTHRENE 2 12 3

CHRYSENE 3

PYRENE 2



BENZYL ALCCOHOL 1.5

I NORGANI CS

BERYLLI UM

NI CKEL

CADM UM 4 4.50.5
CHROM UM

ZI NC 4.5
LEAD 1

CYANI DE 4.5
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ESTI MATED 1.5 4.55 1 0 3 25 253514 7.5 0 010
DEPTH COF

REMOVAL

( FEET)

ESTI MATED

VOLUME OF

REMOVAL

('YD3) 139 417 463 93 0 278 231 231 324 1296 694 0 0 926

= 5,092 QU YDS

RESIN SHEET = 1 ACRE X (4840 YD2/ACRE) X 1/2 FT X (1 YD'3 FT) = 806 CU YDS
TOTAL ESTI MATED REMOVAL OF SO L AND WASTE BASED ON TEST PI TS ALONE AND ASSUM NG NO OTHER SO LS FAI L
ORI TER A = 5898 CU YDS.

ALTERNATI VE #5 - COMBI NATI ON OF ALTERNATI VES #3 AND #4

ALTERNATI VE #5 | NVOLVES REMOVAL AND DI SPCSAL OF DEBRI'S, EXCAVATI ON OF WASTES AND CONTAM NATED SO L
EXCEEDI NG CRITERI A, FILLING GRADI NG CONSTRUCTI NG A RCRA CAP, AND DI VERSI ON OF SURFACE WATER. A M NE
ENG NEERI NG STUDY WOULD BE CONDUCTED TO DETERM NE THE RI SK AND MAGNI TUDE OF M NE SUBSI DENCE AND ASSI ST I N
APPRCPRI ATE CAP DESIGN. TH S ALTERNATI VE OFFERS THE GREATEST PROTECTI ON TO AQUATIC LIFE IN THE LI TTLE
SCHUYLKI LL RI VER WHEN COVPARED TO THE PREVI QUSLY DI SCUSSED ALTERNATI VES. THE PLACEMENT OF AN | MPERVEABLE CAP
WOULD ELI M NATE ANY PRESENT OR FUTURE POTENTI AL M GRATI ON OF CONTAM NANTS FROM SI TE FI LL UNDER CONDI TI ONS
OTHER THAN CATASTROPH C M NE SUBSI DENCE, AND | F CATASTROPH C SUBSI DENCE OCCURRED, EXCAVATI ON OF THE H GHEST
CONCENTRATI ONS OF CONTAM NATED SO L WoULD M NIM ZE ANY | MPACT ON THE RIVER  TH S ALTERNATI VE | S VI EWED AS
PROVI DI NG AN ADEQUATE PROTECTI ON AND ACHI EVES THE STATED OBJECTI VE TO M Tl GATE ANY PRESENT OR FUTURE
M GRATI ON OF CONTAM NANTS FROM THE SI TE.

CAPI TAL COSTS FOR ALTERNATI VE #5 ARE AS FOLLOWE:

REMOVAL OF DEBRI'S = $25, 000
FURTHER SAMPLI NG = $44, 000
EXCAVATI ON AND REMOVAL OF CONTAM NATED SO LS = $1, 179, 000
GRADI NG = $34, 000

SEEDI NG = $5, 000

DI VERSI ON DI TCHES = $16, 000
FI'LLI NG = $129, 000

REMOVAL OF TANK = $16, 000
CLAY CAP = $420, 000

DRAI NAGE LAYER = 234, 000

2" COVER SO L = $258, 000

M NE SUBSI DENCE STUDY = 50, 000

CAPI TAL COSTS = $2, 410, 000.

TOTAL COSTS COULD SUBSTANTI ALLY | NCREASE | F MORE THAN 5898 YD3 OF WASTE AND SO L ARE REMOVED OR | F
THE CAP SHOULD FAI L.

ALTERNATI VE #6 - EXCAVATI ON OF CONTAM NATED SO LS TO BACKGROUND LEVELS

TH' S ALTERNATI VE WOULD | NVOLVE | DENTI FYI NG ALL SO LS WH CH CONTAI N CONTAM NANTS ABOVE BACKGROUND
LEVELS AND REMOVI NG THESE SO LS OFF-SI TE TO AN APPROPRI ATE RCRA FACI LI TY. | DENTI FYI NG ALL CONTAM NATED SO L



WOULD BE DI FFI CULT AND | NVOLVE TAKI NG HUNDREDS OF ADDI TI ONAL SAMPLES COSTI NG SEVERAL HUNDRED THOUSAND
DOLLARS. EXCAVATI NG CONTAM NATED SO L WOULD | NVOLVE STANDARD RELI ABLE ENG NEERI NG PRACTI CES. SINCE ALL
CONTAM NATED SO L WOULD BE REMOVED, THERE WOULD BE NO FUTURE HEALTH OR ENVI RONMENTAL | MPACT RI SKS POSED BY
THE SITE. FUTURE USE OF LAND WOULD ONLY BE RESTRI CTED TO GECLOGE CAL LI M TATI ONS POSED FROM PAST DEEP

M N NG

THE COSTS OF TH S ALTERNATI VE WOULD BE VERY H GH AND WOULD NOT PROVI DE SI GNI FI CANTLY MCRE HUMAN
HEALTH OR ENVI RONVENTAL PROTECTI ON AS COVPARED TO OTHER ALTERNATI VES. | N CALCULATI NG CAPI TAL CCSTS, IT IS
ASSUMED THAT ONLY ONE-HALF OF SITE SO L CONTAI NS CONTAM NANTS ABOVE BACKGROUND LEVELS I'N SO L.

THE AMOUNT OF CONTAM NATED SO L ON SI TE MAY WELL BE GREATER THE FOLLOAN NG I S AN ESTI MATE OF CAPI TAL
COSTS | NVOLVED I N ALTERNATI VE #6. THERE SHOULD BE NO Q&M COSTS | NCURRED AT TH' S SI TE

REMOVAL OF SO L:

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

ADDI TI ONAL SAMPLI NG (ASSUME ONE SAMPLE PER 20 YD3 - ACTUAL FREQUENCY
MAY CHANGE DURI NG DESI GN)

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 YDI'3 FT) X ($2.00/ YDB)
= $103, 000

PLUS:
REMOVAL OF DEBRI S = $25, 000

GRADI NG

$33, 000

TOTAL COSTS

$15, 649, 000.

#CEL
CONSI STENCY W TH OTHER ENVI RONVENTAL LAWS

THE SI X ALTERNATI VES PRESENTED I N TH S ROD WERE EVALUATED TO DETERM NE CONSI STENCY W TH RCRA
REGULATI ONS, 40 CFR PART 264, AS DESCRI BED. BECAUSE CONSI DERATI ON AND SELECTI ON OF A REMEDI AL RESPONSE
REGARDI NG THE DECI SI ON ON GROUND WATER AND PCSSI BLE OFF- SI TE SEDI MENT CONTAM NATION I N THE LI TTLE SCHUYLKI LL
RI VER | S BEI NG DEFERRED, CONSI STENCY W TH RCRA FOR THESE TWDO CONCERNS WAS NOT EXAM NED.

EPA EXAM NED THE REMEDI AL ALTERNATI VE W TH RESPECT TO THEI R CONSI STENCY W TH 40 CFR 264.310(A). IN
ORDER TO COWPLY W TH THE COVER REQUI REMENTS OF TH S REGULATI ON, A FINAL COVER MUST BE PLACED WHICH I S
DESI GNED AND CONSTRUCTED TGO

(1) PROVIDE LONG TERM M NI M ZATI ON CF M GRATI ON OF LI QUI DS
THROUGH THE CLOSED LANDFI LL;

(2) FUNCTION WTH M NI MUM MAI NTENANCE;
(3) PROMOTE DRAI NAGE AND M NI M ZE ERCSI ON CR ABRASI ON OF THE COVER;

(4) ACCOMMODATE SETTLI NG AND SUBSI DENCE SO THAT THE COVER S
INTEGRI TY IS MAI NTAI NED, AND

(5) HAVE A PERVEABI LI TY LESS THAN OR EQUAL TO THE PERVEABI LI TY
OF ANY BOTTOM LI NER SYSTEM OR NATURAL SUBSO LS PRESENT.

THE PREFERRED ALTERNATI VE RELI ES PRI NCl PALLY ON THE CONSTRUCTI ON OF A COVER THAT IS CONSI STENT W TH
EPA'S ENG NEERI NG SPECI FI CATI ONS FOR CONSTRUCTI ONI NG THE RCRA COVER REQUI RED BY 40 C. F. R SS264.310(A). THE
COVER | S EPA' S STANDARD METHOD OF PREVENTI NG THE M GRATI ON OF POLLUTANTS TO THE GROUND WATER. THE PREFERRED



ALTERNATI VE WLL ALSO | NVOLVE EXCAVATI ON OF SO LS EXCEEDI NG THE ESTABLI SHED CRI TERI A TO THE EXTENT DESCRI BED
IN THE RCD TO PROVI DE ADDI TI ONAL PROTECTI ON.  RESI DUAL SO LS REVAINING ON-SI TE WLL HAVE A M NI VAL | MPACT ON
HUVAN HEALTH AND AQUATIC LI FE I F M NE SUBSI DENCE OCCURS. THESE MEASURES W LL PROVI DE LONG TERM M NI M ZATI ON
OF M GRATION CF LI QU DS THROQUGH THE CLOSED LANDFILL (40 C.F. R SS264.310 (A) (1)) AND ACCOVMMODATE SETTLI NG
AND M NOR SUBSI DENCE SO THAT THE COVER S I NTEGRITY IS MAINTAINED (40 C F. R SS264.310 (A) (4)).

THE TECHNI CAL FEASI BILITY OF GROUND WATER MONITCRING IS | N QUESTI ON, BUT WLL BE CONSI DERED DURI NG
THE NEXT OPERABLE UNI T SINCE THE DECI SI ON CONCERNI NG REMEDI AL ACTI ON FOR THE GROUND WATER AND SURFACE  WATER
HAVE BEEN DEFERRED AT TH S TI ME.

#RA
RECOMVENDED ALTERNATI VE

SECTI ON 300. 68 (J) OF THE NATI ONAL CONTI NGENCY PLAN (NCP) (47 FR 31180, JULY 16, 1982) STATES THAT THE
APPRCPRI ATE EXTENT OF REMEDY SHALL BE DETERM NED BY THE LEAD ACGENCY' S SELECTI ON OF THE REMEDI AL ALTERNATI VE
WH CH THE AGENCY DETERM NES | S COST- EFFECTI VE (1.E., THE LOMNEST OOST ALTERNATI VE THAT | S TECHNOLOG CALLY
FEASI BLE AND RELI ABLE AND VWHI CH EFFECTI VELY M Tl GATES AND M NI M ZES DAMAGE TO AND PROVI DES ADEQUATE
PROTECTI ON OF PUBLI C HEALTH, WELFARE, AND THE ENVI RONMENT). SECTI ON 101(24) OF CERCLA STATES THAT OFF-SI TE
TRANSPORT OF HAZARDQOUS SUBSTANCES | S NOT APPROPRI ATE UNLESS I T IS "MORE COST- EFFECTI VE THAN OTHER REMEDI AL
ACTI ONS" OR " NECESSARY TO PROTECT PUBLI C HEALTH OR WELFARE OR THE ENVI RONVENT FROM A PRESENT CR POTENTI AL
Rl SK WH CH MAY BE CREATED BY FURTHER EXPOSURE TO THE CONTI NUED PRESENCE OF SUCH SUBSTANCES. ". BASED ON OUR
EVALUATI ON OF THE COST- EFFECTI VENESS OF EACH OF THE PROPCSED ALTERNATI VES, THE COMMENTS RECElI VED FROM THE
PUBLI C, AND THE STATE AND | NFORVATI ON FROM THE FEASI Bl LI TY STUDY, WE RECOMVEND THAT ALTERNATI VE #5 BE
| MPLEMENTED. TH' S ALTERNATI VE | NCLUDES REMOVAL OF THE ON-SI TE TANK, DEBRI'S AND THE RESI N-LI KE MATERI AL AND
CONTAM NATED SO LS EXCEEDI NG GUI DELI NES AS DI SCUSSED PREVI QUSLY TO AN OFF- SI TE RCRA REGULATED FACI LITY. THE
SI TE WOULD THEN BE FI LLED, GRADED, AND OVERLAIN WTH RCRA COVER DI VERSI ON DI TCHES WOULD ALSO BE CONSTRUCTED
ARQUND THE SI TE TO DI VERT SURFACE WATER RUN-ON AND PREVENT ERCSI ON.  OPERATI ON AND Al NTENANCE WOULD BE OF
THE CAP AND SURFACE WATER DI TCHES AND SAMPLI NG OF THE MONI TCRI NG VEELLS AND SI LVERBROOK M NE DI SCHARGE PQ NT.
THE STATE OF PENNSYLVANI A REQUESTED THAT WE ADD LIME I NTO SO L FOR ANY REMEDY OTHER THAN TOTAL EXCAVATI ON.

TH S WLL BE REVI EWED DURI NG THE DESI GN PHASE TO DETERM NE | F I T SHOULD BE UTI LI ZED TO ENHANCE THE REMEDY.

THE NO ACTI ON ALTERNATI VE WAS REJECTED BECAUSE ALTERNATI VE #1 WOULD FAI L TO PREVENT OFF-SITE
M GRATI ON OF CONTAM NANTS VI A SURFACE WATER, W ND DI SPERSAL, AND GRCUND WATER.  THE NO ACTI ON ALTERNATI VE
WOULD ALSO FAI L TO ADDRESS THE PROTECTI ON OF FUTURE ADJACENT LAND USERS AGAI NST ACUTE, CHRONI C, AND LONG TERM
HEALTH EFFECTS.

ALTERNATI VE #5 WAS CHOSEN | NSTEAD OF ALTERNATI VE #2 BECAUSE ALTERNATI VE #2 WOULD FAI L TO PREVENT
PERCCLATI ON OF RAI N WATER THROUGH THE SI TE FI LL, AND DCES NOT ADDRESS THE PGCSSI Bl LI TY OF RELEASE OF
CONTAM NANTS | N THE EVENT OF CATASTROPH C M NE SUBSI DENCE.

ALTERNATI VE #5 WAS CHOSEN | NSTEAD COF ALTERNATI VE #3 BECAUSE THERE MAY BE A PCSSIBILITY OF FUTURE
CATASTROPHI C M NE SUBSI DENCE THAT WOULD ALLOW CONTAM NANTS TO M GRATE TO THE M NE PCQOL.

A COVWPREHENSI VE M NI NG ENG NEERI NG STUDY TO DETERM NE APPROPRI ATE CAP DESI GN TAKI NG | NTO ACCOUNT THE
RI SK AND MAGNI TUDE OF M NE SUBSI DENCE FOR THI S SI TE W LL BE UNDERTAKEN DURI NG THE DESI GN STACE. | F THE STUDY
SHONS THAT SUBSI DENCE SUFFI G ENT TO CAUSE SI GNI FI CANT CAP DAVACGE CAN NOT BE REASONABLY EXPECTED TO OCCUR AT
THE MCADOO SI TE, THEN REEVALUATI ON OF THE REMEDY MAY BE CONSI DERED. | F THE REMEDY | S CHANGED, A ROD
AVENDVENT WOULD BE REQUI RED.

ALTERNATI VE #5 WAS CHOSEN | NSTEAD OF ALTERNATI VE #4 BECAUSE UNDER ALTERNATI VE #4, RAI NWATER AND
SURFACE WATER RUN- ON COULD STI LL PERCOLATE THRQUGH LESSER CONTAM NATED SO LS AND CAUSE PGCSSI BLE FUTURE
M GRATI ON OF CONTAM NANTS TO THE M NE POCL. ALSO, SOME SO LS EXCEEDI NG CRI TERI A MAY REMAI N AFTER EXCAVATI ON.

ALTERNATI VE #5 WAS CHOSEN | NSTEAD CF ALTERNATI VE #6 BECAUSE | T CAN ACH EVE ADEQUATE LEVELS COF
PROTECTI ON TO PUBLI C HEALTH AND ENVI RONVENT FOR SUBSTANTI ALLY LESS EXPENSE.

CAPI TAL COST

THE CAPI TAL COST OF ALTERNATI VE #5 |'S ESTI MATED TO BE $2, 360, 000.
#SCH
PRQIECT SCHEDULE

APPROVE RECORD OF DECI SI ON JUNE, 1985
START DESI GN AUGUST, 1985



COVPLETE DESI GN APRIL, 1986
APPROVE STATE SUPERFUND CONTRACT

FOR CONSTRUCTI ON MAY 1986
START CONSTRUCTI ON JUNE, 1986
COVPLETE CONSTRUCTI ON DECEMBER,

1986.

#FA
FUTURE ACTI ONS

DECI SI ONS REGARDI NG REMVEDI ATI NG AND MONI TOCRI NG GROUND WATER FLOW NG N THE M NE POOL AND SEDI MENT I N
THE LI TTLE SCHUYLKI LL RI VER HAVE BEEN POSTPONED PENDI NG FURTHER EVALUATI ON.

#TVA
TABLES, MEMORANDA, ATTACHMENTS



#RS
COMMUNI TY RELATI ONS RESPONSI VENESS SUMVARY
MCADOO ASSCCI ATES SI TE

EPA, REGON I, COVWLETED A REMEDI AL | NVESTI GATION (RI') I N MAY, AND PREPARED A DRAFT FEASIBILITY
STUDY (FS) IN JUNE, 1984 FOR THE MCADOO ASSCCI ATES SITE. THE REG ON PROVI DED COPIES OF THE RI/FS AND
NOTI FI ED THE PUBLI C THROUGH A PRESS RELEASE TWD WEEKS PRIOR FCR A JULY 11, 1984 PUBLIC MEETING THE R AND
DRAFT FS WERE DI STRI BUTED TO THREE COMMUNI TY REPCSI TORI ES: KLI NE TOMSH P BU LDI NG KLI NE TOMSHI P FI RE
HALL, AND THE MCADOO- KELAYERS ELEMENTARY SCHOOL. THE MEETI NG WAS HELD AT THE MCADOO- KELAYERS ELEMENTARY
SCHOOL TO ELIC T C TI ZEN VI EN6 ABOUT THE FI NDI NGS COF THE REMEDI AL | NVESTI GATI ON AND DESCRI BE CLEANUP
ALTERNATI VES DEVELOPED DURI NG THE FS.

DUR NG THE PUBLI C MEETI NG THE REG ON PROVI DED COPI ES OF THE FS FREE OF CHARGE. THE REG ON | NFORVED
THE PUBLI C OF THE AUGUST 13TH COMVENT DEADLI NE AND STRONGLY ENCOURAGED THE SUBM TTAL CF WRITTEN  COMMENTS TO
THE EPA REG ONAL COMMUNI TY RELATI ONS COORDI NATCR.  SEVERAL CI TI ZENS GAVE SPEECHES DURI NG THE THREE HOUR
MEETI NG EXPRESSI NG THEI R CONCERNS ABQUT THE ADEQUACY OF THE R AND EVENTUAL CHOCE OF A FS  COPTION

THE REG ON RECEI VED MANY WRI TTEN COMVENTS DURI NG THE PUBLI C COMVENT PERI OD FROM CI TI ZENS, LOCAL
OFFI CI ALS, AND ENVI RONVENTAL GROUPS | N ADDI TION TO A PETI TI ON CONTAI Nl NG APPROXI MATELY 3400 SI GNATURES. THE
FOLLONNG | S A BRI EF SUMVARY OF ALL WRI TTEN COMVENTS RECEI VED DURI NG THE PUBLI C COMMVENT PERI CD AND THE
REG ON' S RESPONSE.

1. COWMENT: STATE SENATCOR RHOADES DATE CF LETTER 7/ 27/ 84

- "ALL CONTAM NATED MATERI ALS, SO LS AND STORAGE TANKS ( SHOULD BE)
REMOVED FROM SI TE AND AREA".

RESPONSE:

- THE REG ON CONSI DERED EXCAVATI ON OF CONTAM NATED SO L TO BACKGROUND
LEVEL BUT JUDGED THI S ALTERNATI VE AS BElI NG UNNECESSARY TO PROTECT
PUBLI C HEALTH AND THE ENVI RONMVENT.  THE REG ON ESTI MATED THAT THI S
OPTI ON REQUI RES THE EXCAVATI ON AND REMOVAL COFF-SITE TO A RCRA
REGULATED FACI LI TY OF APPROXI MATELY 103, 253 YDS PROBABLY COSTI NG
OVER 30 M LLION DOLLARS. THE REQ ON BELI EVES THAT SEVERAL FAR LESS
COSTLY ALTERNATI VES ARE AVAI LABLE WHI CH COULD PROVI DE ADEQUATE
PUBLI C HEALTH AND ENVI RONVENTAL PROTECTI ON.

DATE OF LETTER 8/ 06/ 84

- REQUESTED MEETI NG W TH EPA AND TAVAQUA BOROUGH, SCHUYLKI LL COUNTY,
AND MCADOO AND KLI NE TOMNSHI P OFFI G ALS TO DI SCUSS THE FI NDI NGS CF
THE RI/ FS.

RESPONSE:

- THE REG ON ADVI SED STATE SENATCR RHOADES THAT THE JULY 11, 1984
PUBLI C MEETI NG WAS CONDUCTED TO DI SCUSS FINDINGS IN THE RI/FS.  THE
REG ON ENCOURAGED SENATOR RHOADES TO SUBM T FURTHER COMMENTS | N
WRI TING TO THE REG ON' S COVMIUNI TY RELATI ONS COORDI NATOR

DATE OF LETTER 8/2/84
2. COMMENT: SCHUYLKILL COUNTY BOARD OF COWM SSI ONERS

- WSHED TO MEET W TH EPA REPRESENTATI VES TO DI SCUSS SI TE CLEANUP.

RESPONSE:

- THE REGA ON ALSO ENCCOURAGED THE BOARD OF COWMM SSI ONERS TO SUBM T
FURTHER COMMENTS | N WRI TI NG TO THE REG ON' S COWUN TY RELATI ONS
COORDI NATOR

DATE OF LETTER 7/17/84

3. COMMVENT: BCOROUGH COF MCADOO



COVPLAI NED THAT:

- | NADEQUATE NOTI CE HAD BEEN G VEN FOR THE PUBLI C MEETI NG

- THE RI/FS IS NOT CLEAR AND CONCI SE

- EPA DI D NOI CONSULT W TH LOCAL WORKERS PREVI QUSLY EMPLOYED BY THE
FACI LI TI ES

- EPA AND PADER PAPERWORK |'S DELAYI NG THE CLEANUP

- EPA AND PADER NOT ACTI NG | N AN HONEST MANNER

- EPA AND PADER PERSONNEL NOT QUALI FI ED TO CONDUCT ENVI RONVENTAL
I NVESTI GATI ONS

- PADER CAUSED SI TUATI ON BY NOT PROPERLY MONI TORI NG THE SI TE
OPERATI ONS PRI CR TO CLOSURE

BELI EVES THAT CHEM CALS WERE DUMPED OR BURI ED FARTHER COFF- SI TE THAN
I NVESTI GATED DURI NG THE Rl ;

WANTS " TOTAL EXCAVATION CF THE SITE. .. AND THAT THE CONTAM NATED
SO LS BE REMOVED QUT OF STATE... AS FAR AWAY FROM OUR AREA AS PCSSI BLE".

RESPONSE:

THE REG ON NOTI FI ED THE PUBLI C OF THE JULY 11TH MEETI NG THROUGH
PRESS RELEASES TWD WEEKS PRI OR TO THE MEETI NG

THE REG ON' S CONSULTANT ATTEMPTED TO CONTACT LOCAL M NERS WHEN
I NVESTI GATI NG M NE TUNNELS.

PRELI M NARY HEADSPACE ANALYSI S SCREENI NG OF SO LS ADJACENT TO THE
SI TE GAVE NO | NDI CATI ON OF SI GNI FI CANT VCOLATI LE CONTAM NATI ON,
HONEVER, ELEVATED LEVELS OF METALS MAY BE PRESENT. TH S WLL BE
I NVESTI GATED DURI NG | MPLEMENTATI ON OF THE CHOSEN REMEDI AL ACTI ON.
TOTAL EXCAVATI ON COMMENT PREVI QUSLY DI SCUSSED.

DATE OF LETTER 7/16/84

COMMENT:  CONCERNED CI TI ZENS OF SCHUYLKI LL COUNTY

AREA NOT APPROPRI ATE FOR CONSTRUCTI ON OF A LANDFI LL ( REFERRI NG TO
ON-SI TE DI SPOSAL W TH RCRA LANDFI LL ALTERNATI VE) BECAUSE OF
EXTENSI VE UNDERGROUND M NI NG UNDER SITE AND IN VICI NITY.

NORTHERN AND NORTHWESTERN SECTI ON OF SI TE |'S | NTERSECTED BY STATE
H GHWAYS (81 AND 309) WH CH REQUI RED DRI LLI NG AND BLASTI NG FOR
OONSTRUCTI O\, THEREFORE, ROCK STRATA ARE FRACTURED | N AREA.

( PROBABLY REFERRI NG TO CEMENTED SANDSTONE POTTSVI LLE FORMATI ON
WH CH PREVENTS CONTAM NATED GROUND WATER FROM M GRATI NG TO DEEPER
AQUI FERS) .

SITE 1S NEAR THREE MAJOR SURFACE WATER SOURCES SUPPLYI NG DRI NKI NG
WATER TO THE AREA. STILL CREEK RESERVOR IS 1 1/2 M LES SOUTHEAST
OF THE SITE, AND SUPPLI ES WATER FOR THE TOMS OF TAVAQUA AND
HOMETOM. QUAKAKE CREEK LI ES SEVERAL HUNDRED YARDS NORTH OF THE
SI TE AND EMPTI ES | NTO THE HUDSONDALE DAM A MAJCR WATER SOURCE FOR
HAZLETON. ALSO THE SITE IS 1 1/2 MLES SQUTH OF THE HONEYBROCK
WATER COVPANY VELL WH CH MAY HAVE A CONE OF DEPRESSION OVER 1 M LE.

WANTS " ( REMOVAL OF) ALL REMAI NI NG TOXI C WASTES, CONTAM NATED SO LS
AND ANY OTHER BURI ED WASTE. .. TO A... LANDFILL OQUT OF (THE) AREA".

RESPONSE:

THE RCRA LF WAS ELI M NATED FROM EVALUATI ON SI NCE | T WOULD PROVI DE
SI M LAR PROTECTI ON AS A RCRA CAP FOR APPROXI MATELY DOUBLE THE COST.

I N REGARD TO ROCK STRATA FRACTURES FROM BLASTING |IT IS UNLI KELY
SUCH BLASTS COULD SUFFI CI ENTLY FRACTURE SEVERAL HUNDRED FEET OF



POTTSVI LLE SANDSTONE TO ALLOW DOANWARD M GRATI ON OF CONTAM NANTS.
LOCAL FRACTURING HOWEVER, | S POSSIBLE. EPA BELI EVES THAT NO

DRI NKI NG WATER SUPPLY | S THREATENED BY THE SI TE SI NCE ALL WATER
PERCCOLATI NG THROUGH THE SI TE M GRATES TO THE M NE POOL WHI CH
EVENTUALLY DI SCHARGES TO THE LI TTLE SCHUYLKI LL RIVER  THE LI TTLE
SCHUYLKI LL RI'VER I'S NOT' USED NCR DCES | T FLOW I NTO ANY RESERVA RS
VWH CH ARE USED FCR DRI NKI NG WATER

DATE OF LETTER 8/9/84

5. COMMVENT:

CONCERNED C TI ZENS OF SCHUYLKI LL COUNTY, C Tl ZENS AGAI NST HAZARDOUS
AND NUCLEAR WASTE, 924 C TI ZEN COW TTEE, AND THE LI TTLE SCHUYLKI LL
CONSERVATI ON CLUB.

SUBM TTED PHOTOCCPI ED PETI TI ON CONTAI NI NG ABQUT 3400 Sl GNATURES
DEVANDI NG THE FOLLOW NG

- FURTHER | NVESTI GATI ON OF THE SI TE
- WATER SAMPLES TAKEN FROM

- BI G GORI LLA ( ABANDONED WATER FI LLED M NE QUARRY)
- HOLLOW CREEK

- QUAKAKE CREEK

- HADDOCK CREEK

- STILL CREEK RESERVA R

- HUDSONDALE RESERVO R

- HOMES I N

- G NTER
- QUAKAKE

- HOVETOWN

- STILL CREEK
- LOFTY

- TAVAQUA

- HADDOCK

WTH SPLIT SAMPLES G VEN TO THE COW TTEES

MORE MONI TORI NG WELLS | NSTALLED AT THE SI TE AND OTHER AREAS
PREVI QUSLY SPECI FI ED

MORE SO L SAMPLES TAKEN FROM THE SI TE AND OTHER AREAS PREVI QUSLY
SPECI FI ED

CONSTANT TESTI NG OF THE MCADOO, HUDSONDALE, AND STILL CREEK
RESERVAO RS WTH SPLI T SAVPLES PROVI DED TO THE COW TTEES

AR MONI TORS | NSTALLED TO CHECK VAPCRS COM NG FROM SI TE

HEALTH SURVEY FROM MCADCO THRU TAMAQUA.

RESPONSE:

THE REG ON DOES NOT BELI EVE | T NECESSARY TO SAMPLE THE CREEKS,
RESERVA RS, COR HOVE AREAS LI STED, BECAUSE AS PREVI QUSLY STATED, ALL
WATER PERCOLATI NG THROUGH THE SI TE M GRATES TO THE M NE POCL WHI CH
EVENTUALLY DI SCHARGES TO THE LI TTLE SCHUYLKILL R VER VWH CH I N NOT
USED CR FLOWN NG | NTO ANY RESERVO R USED FOR DRI NKING THE REG ON
WLL ADDRESS THE NEED FOR GROUND WATER AND SURFACE WATER TREATMENT
IN THE FUTURE. THE REG ON IS ALSO CONFI DENT THAT | T HAS PROPERLY
CHARACTERI ZED THE SUBSURFACE GEOLOGY AND GROUND WATER FLOW PATTERNS
UNDERNEATH THE SI TE AND SURROUNDI NG AREA, AND AT THI'S TI ME

ADDI TI ONAL MONI TORI NG VEELLS ARE NOT NEEDED TO CHARACTERI ZE THE SI TE.

DURI NG | MPLEMENTATI ON OF THE RECOMMVENDED CLEANUP ALTERNATI VE,
FURTHER SO L SAMPLI NG AND AR MONI TORI NG W LL BE NECESSARY.

THE REQUEST FOR A HEALTH SURVEY WAS REFERRED TO THE REG ON S
CENTERS FOR DI SEASE CONTRCL (CDC) REPRESENTATI VE.



DATE OF LETTER 7/ 24/ 84
COMMENT:  NMARY NMAGDA

- WANTED FURTHER | NVESTI GATI ON AT THE SI TE AND RE- EVALUATI ON OF THE
S| LVERBROOK WELLS

- COWPLAI NED OF ACRI D OGDORS FROM SI TE

- STATED THAT RESI DENTS HAVE A HI GH | NCl DENCE OF CANCER AND OTHER | LLNESSES
- WANTED REMOVAL OF ALL CONTAM NATED SO L AND WASTE W TH OFF- SI TE DI SPOSAL.
RESPONSE:

1. THE CHOSEN REMEDI AL ALTERNATI VE SHOULD ELI M NATE ANY ODORS FROM
THE SI TE.

2. DURI NG EXCAVATI ON, CDORS MAY EVMANATE. AR MONI TORING WLL BE
CONDUCTED DURI NG | MPLEMENTATI ON TO ASSURE THAT LEVELS DO NOT
EXCEED SAFE STANDARDS.

3. ADDI TIONAL SO L SAMPLI NG WLL BE CONDUCTED DURI NG EXCAVATI ON TO
DETERM NE EXCAVATI ON LI M TS.

DATE OF LETTERS: 7/18/84
COMMENT:  PHOTOCOPI ED LETTERS FROM 32 CI Tl ZENS
- "WANT...ALL THE CONTAM NATED SO L AND REVAI NI NG CHEM CALS REMOVED FROM AREA".
RESPONSE:
- COMMENT PREVI QUSLY ADDRESSED.
DATE OF LETTERS: 7/14/85
COMMENT:  LETTERS FROM TWO OTHER CI Tl ZENS
- WANTED COWPLETE OFF-SI TE DI SPOSAL OF ALL CONTAM NATED SO L AND DEBRI S.
RESPONSE:
- COMMENT PREVI QUSLY ADDRESSED.

COMMENT:  PHONE CALLS FROM MRS. CLYMER
(RESI DENT OF SI LVERBROCK RQAD)

- THROUGHOUT THE COMMENT PERI CD, THE REG ON RECElI VED PHONE CALLS FROM
MRS. CLYMER WHO LI VES ON SI LVERBROOK ROAD WHI CH | S LOCATED A FEW
HUNDRED YARDS NORTH OF THE SITE. SHE WAS CONCERNED ABOUT THE
PCSSI BILITY OF THE SI TE CAUSI NG CONTAM NATI ON OF HER VEELL ON
S| LVERBROCK ROAD. THE REG ONAL PROJECT MANAGER EXPLAI NED THAT THE
R HAD CONCLUDED THAT I T IS VERY UNLI KELY THAT WATER ORI G NATI NG
FROM THE SI TE COULD REACH RESI DENTI AL WELLS ON S| LVERBROCK RQAD.
HONEVER, SAMPLI NG OF THE WELLS DURI NG THE RI DETECTED SI LVER AT 86
PPB AT A NEI GBBOR S VELL AND H GHER THAN NORMAL LEVELS (62 & 82
PPB) OF NICKEL IN HER VIEELL. ALSO, A MAY 1982 PADER SAMPLI NG COF
THOSE WELLS DETECTED CYANI DE AT 50 AND 51PPB I N EACH WELL. THE
WELL CONTAI NING SI LVER WAS RESAMPLED BY EPA I N JUNE 1984 FCR
I NORGANI CS;  SI LVER WAS NOT DETECTED. THE REG ON DOES NOT BELI EVE
THAT THE ELEVATED LEVELS OF | NCRGANI CS DETECTED | N RESI DENTI AL
WELLS ON S| LVERBROOK ROAD ARE COM NG FROM THE SI TE. A PRELI M NARY
ASSESSMENT SI TE AND SI TE | NSPECTI ON W LL BE CONDUCTED SEPARATE FROM
THE MCADOO STUDY TO | NVESTI GATE THE SI TUATI ON

DATE OF LETTER  8/13/84



10. COMMENT: DAVID W NARSTON, ATTORNEY AT LAW

REQUESTED THAT POTENTI AL RESPONSI BLE PARTY (PRP) COW TTEE BE
AFFORDED THE OPPORTUNI TY TO REVI EW AND COMVENT ON THE PROPOSED RCD
PRIOR TO I TS SUBM SSI ON FOR ADCPTI ON.

WANTS THE S| TE RESCORED ( HAZARD RANKI NG SYSTEM) BASED ON FI NDI NGS
OF RI. THEI R CONSULTANT, FRED C. HART ASSCCI ATES, NOW SCORE THE
SI TE AT 3.09 AS COWARED TO THE ORI G NAL SCORE CF 71. 99.

FEASI BI LI TY STUDY DOES NOT CONTAI N A RATI NG OF EFFECTI VENESS AND CCST.
FS DCES NOT CONTAI N AN ANALYSI S THE COST- EFFECTI VENESS OF EACH ALTERNATI VE.

THE R CONCLUDES THERE |'S AND HAS BEEN ON GROUND WATER
CONTAM NATI ON FROM WASTE MANAGEMENT ACTI VI TI ES AT THE SI TE.

I'N THE DESCRI PTI ON OF ROTARY KI LN I NCI NERATI ON ALTERNATI VE, THE FS
STATES THAT RESI DUE WLL BE CONSI DERED NONHAZARDQUS. UNLESS THE
RESIDUE IS DELISTED I T | S PRESUMED TO BE A HAZARDOUS WASTE FOR
PURPCSES OF ULTI MATE DI SPOSAL.

ROTARY KI LN I NCI NERATI ON AND WET- Al R OXI DATI ON ARE NOT

COST- EFFECTI VE AND | NCREASED ENVI RONMVENTAL RI SKS ASSCCI ATED W TH
EXCAVATI ON AND HANDLI NG OF CONTAM NATED SO L AND WASTE PRI CR TO
TREATMENT, AND THE EM SSI ONS AND WATER DI SCHARGES THAT WLL RESULT
MAKE THESE ALTERNATI VES UNACCEPTABLE.

THE ALTERNATI VE DESCRI BI NG THE USI NG OF AN ON-SI TE RCRA LANDFI LL
STATES THAT APPROXI MATELY 12, 000 CUBI C YARDS OF DEBRI S WOULD BE
LANDFI LLED WH LE THE NON- RCRA LANDFI LL ALTERNATI VE STATES THAT ONLY
300-500 CuBlI C YARDS OF DEBRI'S WOULD BE LANDFI LLED.

"THE ASSOCI ATED ENVI RONVENTAL CONSEQUENCES COF ON- SI TE LANDFI LLI NG
SUCH AS RECONCENTRATI NG THE WASTES AND THEI R ADDED HANDLI NG WOULD
ONLY EXACERBATE CONDI TI ONS AT THE SITE. ".

"W TH RESPECT TO THE CFF-SI TE DI SPOSAL ALTERNATI VE, THE FS

CONCLUDES THAT THE MOST LI KELY CANDI DATE FOR DI SPCSAL |'S THE CECOS

I NTERNATI ONAL SI TE NEAR BUFFALO, NEW YORK, APPROXI MATELY 400 M LES

FROM THE MCADCO SI TE.  NO CONSI DERATION | S G VEN TO OTHER PCSSI BLE SI TES. .

OFF- SI TE DI SPOSAL RUNS COUNTER TO EPA' S CURRENT PCLI CY RESTRI CTI NG
THE USE OF OFF-SI TE LAND DI SPCSAL FACI LI Tl ES.

FS DCES NOT CONTAI N EXPLANATI ONS CF HOW COST ESTI MATES WERE
DETERM NED NOR | S THERE ANY CONSI DERATI ON OF THE LONG TERM COSTS
AND OBLI GATI ONS ASSOCI ATED W TH THE ALTERNATI VES.

"BASED ON THE NUS STUDI ES, THE MCADOO SI TE POSES LI TTLE OR NO RI SK
TO PUBLI C HEALTH OR THE ENVI RONMVENT. ".

THEY SUPPORT REMEDI ATI ON NO MORE EXTENSI VE THAN:

- REMOVAL OF THE 1300 GALLONS CF LI QUI DS AND SURFACE DEBRI'S TO AN
APPROVED DI SPCSAL FACI LI TY

- PROVI SI ON OF SURFACE WATER RUN- OFF CONTRCL

- FILLING REGRADI NG AND REVEGETATI NG

RESPONSE:

IT I'S NOT CURRENT EPA POLI CY TO ALLOW POTENTI AL RESPONSI BLE PARTI ES

AN OPPCRTUNI TY TO REVI EW AND COMVENT ON THE PROPOSED RCD PRIOR TO

I TS SUBM SSI ON FOR ADCPTI ON.  HOWEVER, THE PRP''S COMMENTS ON THE

R/ FS ARE TAKEN | NTO ACCOUNT I N EPA' S SELECTI ON OF THE REMEDI AL ALTERNATI VE.

EPA SCORES SI TES FOR | NCLUSI ON ON THE NPL BASED ON HAZARDS THAT



EXI STED PRI CR TO ANY RESPONSE ACTIONS. SCORING A SITE ON THE BASI S
OF THE LATEST CONDI TI ONS COULD ENCOURAGCE | NCOWPLETE SOLUTI ONS THAT
M GHT LEAVE S| GNI FI CANT ENVI RONMENTAL THREATS UNADDRESSED.

- THE FS AS SUGGESTED DCES NOT HAVE A DETAI LED BREAKDOMWN CF COSTS FCR
EACH REMEDI AL CPTION WH CH IS A SHORTCOM NG OF TH S STUDY. THE
STUDY DI D PROVI DE AN ESTI MATE OF PRESENT WORTH LONG TERM CPERATI ON
AND MAI NTENANCE COSTS. EPA, HOMEVER, UTI LI ZED THE HANDBOOK FCR
EVALUATI NG REMEDI AL ACTI ONS TECHNCOLOGY PLANS TO BETTER DEFI NE THE
COSTS I N THE ROD.

- EVI DENCE OBTAI NED FROM THE R SUGGESTS THAT THERE IS A POTENTI AL
FOR GROUND WATER CONTAM NATI ON FROM WASTE MANAGEMVENT ACTI VI TI ES AT
THE SI TE

- THE REA ON AGREES THAT | NCI NERATION IS NOT COST EFFECTI VE.

- AS PO NTED QUT, THERE DOES SEEM TO BE A DI SCREPANCY | N THE VOLUME
OF SO L TO BE EXCAVATED | N THE RCRA AND NON- RCRA ALTERNATIVE. THE
ON-SI TE RCRA LANDFI LL SHOULD | NVOLVE THE EXCAVATI ON OF
APPROXI MATELY 12, 000 YD3 CF SO L AND 300-500 YD3 OF DEBRI S.

- ON-SITE LANDFI LLI NG OF CONTAM NATED SO LS OR WASTE WOULD NOT
EXACERBATE CONDI TI ONS AT THE SITE | F THE WASTES OR SO LS WERE
PROPERLY | SOLATED (Al R, DI RECT CONTACT, GROUNDWATER, SURFACE WATER)
AS COULD BE PROVIDED IN A RCRA LANDFILL IF I T COULD BE LOCATED EFFECTI VELY.

- DURI NG THE FEASI BI LI TY STUDY, OTHER OFF-SI TE DI SPCSAL LOCATI ONS
WERE CONS|I DERED BESI DES THE CECOS | NTERNATI ONAL SI TE BUT NOT
MVENTI ONED | N THE REPORT.

- EPA DCES HAVE A CURRENT PQOLI CY WH CH RECOMMVENDS THAT ON SI TE
TREATMENT OR DI SPOSAL BE CONSI DERED I N LI EU OF OFF SI TE DI SPCSAL
WHEN TECHNI CALLY FEASI BLE AND COST- EFFECTI VE. THE PROPCSED REMEDY
DCES NOT LEAVE ALL THE WASTE AT THE SI TE DUE TO THE PCSSI BI LI TY OF
CATASTROPH C M NE SUBSI DENCE.

- AS DI SCUSSED IN THE ROD, THE REG ON DI SAGCREES W TH THE CONCLUSI ON
THAT THE SI TE POSES NO RI SK TO PUBLI C HEALTH OR THE ENVI RONMENT.
THE CHOSEN REMEDI AL ALTERNATI VE W LL RECTIFY TH S SI TUATI ON.

- THE REA ON ACKNOMLEDGES THE PRP COWM TTEE' S RECOMVENDATI ON FOR
REMEDI AL ACTI ON AT THE SI TE AND CONSI DERED | T WTH OTHER
ALTERNATI VES PRESENTED | N THE FEASI BI LI TY STUDY.

DATE OF LETTER 6/ 14/ 85
COMMENT: JCSEPH M PCQLI TO, ATTORNEY AT LAW

SUBM TTED A VOLUM NQUS PACKAGE OF COMMENTS MAI NLY CONCERNI NG THE

RI SK AND MAGNI TUDE OF M NE SUBSI DENCE AND THE VALIDI TY OF EPA' S
CHOSEN SO L CRI TERIA FOR CONTAM NANTS. THE MOST | MPORTANT COMMVENTS
ARE SUMVARI ZED AS FOLLOWE:

- M NE SUBSI DENCE | S VERY | MPROBABLE AND EVEN | F SUBSI DENCE OCCURS,
COVPLETE SATURATI ON OF THE CONTAM NATED FI LL I'S UNLI KELY.

- THE M NE POCL DI LUTI ON FACTOR SHOULD BE APPROXI MATELY 400 | NSTEAD CF 10.
RESPONSE:

- AS THE ROD STATES "A COWREHENSI VE M NI NG ENG NEERI NG STUDY TO
DETERM NE APPRCPRI ATE CAP DESI GN, TAKI NG | NTO ACCOUNT THE RI SK AND
MAGNI TUDE OF M NE SUBSI DENCE FOR THI S STUDY W LL BE UNDERTAKEN
DURI NG THE DESI GN STAGE. THE | NFOCRVATI ON SUBM TTED W LL BE
EVALUATED | N CONJUNCTI ON W TH | NFORVATI ON FROM THE STATE DURI NG THE
DESI GN PHASE. COLLECTI ON OF ADDI TI ONAL | NFORVATI ON CONCERNI NG THE



POTENTI AL FOR M NE SUBSI DENCE MAY BE NECESSARY. | F THE STUDY SHONS
THAT SUBSI DENCE SUFFI CI ENT TO CAUSE SI GNI FI CANT CAP DAMAGE CANNOT
BE REASONABLE EXPECTED TO OCCUR AT THE MCADCO S| TE, THEN

REEVALUATI ON CF THE REMEDY NMAY BE CONSI DERED. ".

I'N REFERENCE TO M NE DI LUTI ON FACTOR, | T SHOULD BE RECOGNI ZED THAT
THE RI SK MODEL USED TO DEVELCP THE SAFE SO L LEVELS OF CONTAM NANTS
MAY BE FURTHER REFI NED AS ADDI TI ONAL DATA | S COLLECTED DURI NG THE
DESI GN STAGE. |F A D LUTI ON FACTOR GREATER THAN 10 IS VALID, THEN
A H GHER VALUE WOULD BE | NCORPCRATED.

SEE APPENDI X E FOR ADDI TI ONAL COMVENTS AND RESPONSES TO PRP
COMMENTS SUBM TTED JUNE 15, 1985.



APPENDI X B

UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY

SUBJECT: PHONE CONVERSATI ON W TH PROFESSOR ALAN DAVI S, DATE: SEP

FROM

TQ

24, 1984 PENNSYLVANI A STATE UNI VERSI TY

DOM NI C DI G ULI O, MCADOO PROQJECT COCRDI NATOR
SI TE RESPONSE SECTI ON ( 3HW21)

FI LE

I SPCKE TO PROFESSCR ALAN DAVI S, PENNSYLVAN A STATE
UNI VERSI TY COAL RESEARCH | NSTI TUTE (814-865-3437) ON FRI DAY,
SEPTEMBER 7 TO DI SCUSS THE TRACE ELEMENT CONTENT OF ANTHRACI TE
COAL NEAR MCADQOO, PENNSYLVANI A, HE PROVI DED THE FCOLLOW NG
| NFORVATI O\

ELEMENT CONCENTRATI ON

BERYLLI UM ( BE) 2.2 PPM - AVERAGE CONCENTRATION I'N
ANTHRACI TE COAL
AVERAGE CONCENTRATION I N
BUCK MOUNTAI N COAL SEAM
7.8 PPM - AVERAGE CONCENTRATION I'N
ASH FROM BUCK MOUNTAI N CQAL
SEAM
NI CKEL (NI) 127.0 PPM - MAXI MJUM CONCENTRATI ON I'N
ANTHRACI TE COAL
42.4 PPM - NMEAN CONCENTRATION I N
ANTHRACI TE COAL
CHROM WM (CR) 75.6 PPM - NMAXI MUM CONCENTRATI ON | N
ANTHRACI TE COAL
49.0 PPM - MEAN CONCENTRATION I'N
ANTHRACI TE COAL
ZI NC (2ZN) 66.0 PPM - NMAXI MUM CONCENTRATI ON | N
ANTHRACI TE COAL
21.0 PPM - MEAN CONCENTRATI ON I'N
ANTHRACI TE COAL.

0.62 PPM

HE ALSO STATED THAT BERYLLI UM IS USUALLY FQUND | N H GHER
CONCENTRATI ONS I N COAL THAN COAL REFUSE.



APPENDI X C
REFERENCES

CHRONI C VALUE FOR FATHEAD M NNOW METHOD ELS, HALCOMBE ET. AL., 1980
CHRONI C VALUE FOR DAPHNI A MAGNA, METHOD LC, NAYER AND SANDERS, 1973
CHRONI C VALUE FOR FATHEAD M NNOW METHOD ELS, U. S. EPA, 1978

ACUTE VALUE FOR BLUEGA LL (730 PPB), METHOD S, U, MAYER AND SANDERS,
1973 DI VI DED BY THE ACUTE CHRONI C RATI O FCR DAPHNI A MAGNA FOR BUTYL
BENZL PHTHALATE (42), G.LEDH LL ET. AL., 1980

ACUTE VALUE FOR DAPHNI A MAGNA (52,100 PPB), METHOD S, U, U S. EPA,
1978 DI VI DED BY THE ACUTE CHRON C RATI O FCR DAPHNI A MAGNA FOR BUTYL
BENZL PHTHALATE (42), GLEDHI LL ET. AL., 1980

ACUTE VALUE FOR DAPHNI A MAGNA (117,000 PPB), METHOD S, U, U.S. EPA
1978 DI VI DED BY THE ACUTE CHRONI C RATI O FOR SHEEPSHEAD M NNOW
(2.7- SALTWATER SPECI ES), METHOD ELS, U.S. EPA, 1978

ACUTE VALUE FOR BLUEGQ LL (3,980 PPB), METHOD S, U, U.S. EPA 1978
Dl VI DED BY THE ACUTE- CHRONI C RATI O FOR MYSI D SHRI MP (2. 5- SALTWATER SPECI ES), U. S. EPA, 1978

CHRONI C VALUE FOR FATHEAD M NNOW METHOD EL, DEGRAEVE, ET. AL., 1980
AMBI ENT WATER QUALITY CRI TERI A FOR HEXACHLOROETHANE

CR TERI A DER VED FROM THE EQUATI O\
WATER CRI TERIA = (LD(50) OF CHEM CAL) / BCF OF CHEM CAL) X (47

KG UG M>L). THE CORRECTI ON FACTCR (47 KG UG/ ML) WAS DERI VED
USI NG THE PHENOL CRITERI A (2560 UG L = (LD(50) OF PHENOL (414 MF KQ
/ BCF OF PHENOL (7.6)) X (FACTOR). THE BCF FOR PHENOL WAS CALCULATED
FROM THE EQUATION LOG BCF = 0.76 LOG KOWO0.23. THEREFORE THE

CRI TERI A FOR 4- METHYLPHENCL |'S CALCULATED TO BE (LD(50) OF

4- METHYLPHENOL (207 MJ KG / CALCULATED BCF FOR 4- METHYLPHENCL (18))
X 47 WH CH EQUALS 541 UG L)

CRI TERI A DERI VED FROM LOG C USED IN (J.). THE LD(50) AND CALCULATED
BCF FOR BENZL ALCOHOL ARE 100 ME KG AND 8.1 RESPECTI VELY

CRI TER A DER VED FROM LOG C USED IN (J.). THE LD(50) AND MEASURED BCF
FOR DI BENZOFURAN ARE 350 ME KG AND 1350 RESPECTI VELY

CHRONI C VALUE FOR DAPHNI A MAGNA ( BERYLLI UM SULFATE), METHCD LC, 220
MZ L HARDNESS AS CACCB, KI MBAL MANUSCRI PT

FEDERAL REG STER / VOL. 49, NO. 26 / TUESDAY, FEB. 7, 1984

MAXI MUM CONCENTRATI ON NOT TO EXCEED (0. 819 LN( HARDNESS) + 3.568)

OBTAI NED FROM (N.). HARDNESS EQUALS 32 MF L AS CACO3 OBTAI NED FROM

LSR5, THE TARGET LOCATI ON FOR METALS

MAXI MUM CONCENTRATI ON NOT TO EXCEED E(1.16 LN HARDNESS) - 3.841) OBTAI NED FROM (N.)
MAXI MUM CONCENTRATI ON NOT TO EXCEED E(1.34 LN HARDNESS) - 2.014) OBTAI NED FROM (N.)

MAXI MUM CONCENTRATI ON NOT TO EXCEED E(0. 76 LN( HARDNESS) + 4.02)
OBTAI NED FROM THE AMBI ENT WATER QUALI TY CRI TERI A FOR NI CKEL, OCTCBER 1980

MAXI MUM CONCENTRATI ON NOT TO EXCEED E( 0. 83 LN( HARDNESS) + 1. 95)
OBTAI NED FROM THE AMBI ENT WATER QUALI TY CRI TERI A FCR ZI NC, OCTOBER 1980

MAXI MUM CONCENTRATI ON NOT TO EXCEED 22 PPB OBTAI NED FROM (N.)

AMBI ENT WATER QUALI TY CRI TERI A FOCR PHTHALATE ESTERS, OCTOBER 1980



AMBI ENT WATER QUALI TY CRI TERI A FOR | SOPHORONE, OCTOCBER 1980

AMBI ENT WATER QUALI TY CRI TERI A FCR FLUORANTHENE, OCTOBER 1980

AMBI ENT WATER QUALITY CRI TERI A FOR PCLYAROVATI C HYDROCARBONS, OCTCBER 1980
AMBI ENT WATER QUALITY CRI TERI A FOR HEXACHLOROETHANE, OCTCBER 1980

AMBI ENT WATER QUALI TY CRI TERI A FOR POLYCHLORI NATED BI PHENYLS, COCTCBER 1980

AMBI ENT WATER QUALI TY FOR BERYLLI UM OCTOBER 1980.



APPENDI X D

ATTACHVENT A
COMWONWEALTH OF PENNSYLVAN A
ENVI RONVENTAL  RESOURCES
JANUARY 2, 1985
787- 7383

SUBJECT: MCADOO M NI NG ACTIVI TY SUMVARY/ CONCLUSI ONS

TQ M KE STEI NER, CH EF
EMERGENCY AND REMEDI AL RESPONSE SECTI ON
DI VI SI ON OF OPERATI ONS

FROM EUGENE W PINE, HYDROGEOLCAE ST
EMERGENCY AND REMEDI AL RESPONSE SECTI ON
DI VI SI ON OF OPERATI ONS
BUREAU OF SOLI D WASTE NMANAGEMENT

THROUGH SOLI D WASTE PROGRAM SPECI ALI ST

RECENT | NVESTI GATI ONS TO DETERM NE THE EXTENT OF UNDERGROUND M NI NG

ACTIVI TIES AT THE MCADOO ASSCCI ATES- KLI NE TOMNSHI P SI TE HAVE YI ELDED
CERTAI N DATA UPON WH CH THE FOLLOW NG DI SCUSSI ON AND CONCLUSI ONS ARE
BASED.

DEEP M NING I N THE SI LVERBROCK BASIN, A STRUCTURAL AS WELL AS

TOPOGRAPHI C SYNCLI NAL BASI N OF PENNSYLVANI A AGE, BEGAN APPROXI MATELY 100
YEARS AGD. THE PRI NCI PAL COAL OF ECONOM C | NTEREST WAS THE BUCK
MOUNTAI N SEAM ORI G NALLY DEEP M NED BY THE SI LVERBROOK M NI NG COVPANY
IN THE LATE 19TH AND EARLY 20TH CENTURY. LATER (1925), THE HADDOCK

M NI NG COVPANY BEGAN A Pl LLAR REMOVAL OPERATI ON WHI CH LASTED UNTI L 1938,
VWHEN ALL DEEP M NI NG ACTI VI TI ES UNDER THE PRESENT SI TE WERE TERM NATED.
THE OVERLYI NG MAMMOTH COAL SEAM WAS ORI G NALLY DEEP M NED LATE IN THE
19TH CENTURY, THEN LATER SURFACE M NED, SO RECCRDS FOR THI S PARTI CULAR
SEAM CANNOT BE CONSI DERED VERY ACCURATE. TWD M NCR COAL SEAMS VH CH

EXI ST BETWEEN THE MAMMOTH AND BUCK MOUNTAI N SEAMS, THE WHARTON AND GAMVA
SEAMS, WERE NOT ECONOM CALLY | MPORTANT AND, CONSEQUENTLY, WERE NOT M NED
IN THE AREA.

GROUNDWATER CONDI TI ONS UNDER THE SI TE ARE DI CTATED BY THE M NE POOL
NETWORK OF THE BASI N, WHI CH SO OFTEN CHARACTERI ZES THE ANTHRACI TE AREA.
ALSO, THE UNDERLYI NG SYNCLI NAL POTTSVI LLE FORVATI ON FORMB A LARGE "BOAL"
VWH CH ESSENTI ALLY TRAPS GROUNDWATER | N THE M NE VO D NETWORK.
GROUNDWATER FROM THE M NE POCOLS EXI TS THROUGH THE SI LVERBROOK DI SCHARGE,
LOCATED APPROXI MATELY 1, 500 FEET SQUTH OF THE MCADCO SI TE, | NTO THE

LI TTLE SCHUYLKI LL R VER

I T IS INTERESTI NG TO NOTE THAT THE SI LVERBROOK M NE (AS I T | S KNOW
TODAY) WAS ONE OF THE FEWDEEP M NES | N THE AREA | N WH CH WATER WAS
ACTUALLY PUVPED QUT OF THE M NE, NOT "DEWATERED' BY THE DRAI NAGE TUNNELS
VH CH ARE NORMALLY FOUND I N AN ANTHRACI TE OPERATION IN THI S AREA.

THE PRESENT MCADOO ASSCCI ATES SI TE AREA REPRESENTS ONE OF THE EARLI EST
PHASES OF THE M NI NG OPERATION. | T WAS WTH N AND ADJACENT TO TH S AREA
THAT THE COAL BREAKER/ PREP PLANT, ASSOCI ATED SHOP AND SUPPCORT BUI LDI NGS,
AND THE GORDON SLCPE -- A MAIN ENTRANCE TO THE M NE -- WERE LOCATED.
TCDAY, THE FOUNDATI ONS FOR SOMVE OF THESE STRUCTURES MAY STILL BE
OBSERVED ON THE SI TE.

A REVI EWOF THE SI LVERBROCK M NI NG MAPS FROM THE 1920' S AND 1930' S

CONFI RVED THAT THE BUCK MOUNTAI N SEAM WAS EXTENSI VELY DEEP M NED ALONG
THE LENGTH OF THE BASIN. | N MANY AREAS, THE BUCK MOUNTAI N SEAM WOULD
SPLIT INTO A "NAI N' SEAM AND AN OVERLYI NG "RI DER' SEAM WHERE THE RI DER
SEAM WAS SUFFI CI ENTLY THI CK, BOTH SEAM5S WERE M NED SEPARATELY ON

DI FFERENT LEVELS. AN EXCEPTION TO THI S WOULD BE WHERE AN | NSUFFI CI ENT
TH CKNESS OF SHALES ANDY OR SANDSTONE EXI STED BETWEEN THE TWD SEAMS. I N



TH' S CASE, TH S ROCK WAS ALSO REMOVED W TH BOTH COAL SEAVS AND REMOVED
AT THE PREP PLANT.

RECORDS AND M NI NG MAPS | NDI CATE THAT | N MANY AREAS OF THE M NE, THE
SUPPCORT PI LLARS WERE REMOVED AS M NING ACTIVITIES | N THE AREA DREWTO A
CLCSE. I N SOME AREAS, THE Pl LLARS WERE LEFT I N PLACE, El THER FOR

CONTI NUED SUPPORT OR BECAUSE THE AREAS WERE CONSI DERED " UNM NEABLE".

VH LE IT IS D FFI CULT TO DETERM NE THE EXTENT OF PILLAR REMOVAL, IT IS
CERTAI N THAT THE AREA WAS DEEP M NED AND A M NE VO D NETWORK EXI STS
BENEATH THE SI TE.

I WOULD CONCLUDE THAT, OW NG TO THE EXI STENCE OF AN EXTENSI VE M NE VO D
NETWORK, PART OF WH CH UNDERLI ES THE MCADQO S| TE (AS DOCUMENTED BY

EXI STI NG MAPS AND SQOVE CONVERSATI ONS W TH PERSONNEL W TH KNOW.EDCGE OF
THE AREA), THE POTENTI AL FOR M NE SUBSI DENCE EXI STS IN THE AREA. TH' S
POTENTI AL MUST BE CONSI DERED PRI CR TO | MPLEMENTATI ON OF ANY REMEDI AL
ACTIMITIES AT THE SITE. THE EFFECTI VENESS OF SPECI FI C REMEDI AL
MEASURES, SUCH AS | NSTALLATI ON OF A CAP OVER CERTAI N AREAS CF THE SI TE,
MAY BE THREATENED BY A FUTURE SUBSI DENCE EVENT, THE MAGNI TUDE CF WH CH
I'S DI FFI CULT TO PREDI CT.

CC. MR WRLEY
MR Pl NE
MR KQZLOSKY
FI LE
CHRON

EP: RD.



APPENDI X E
RESPONSES TO ADDI TI ONAL COMMENTS FROM PRPS
COMMENTS ON THE HYDRO TERRA M NE SUBSI DENCE STUDY:

THE STUDY COWVPLETED BY HYDRO TERRA FOR THE PRPS WAS REVI EWED BY
EPA. THE STUDY WAS NOT CONSI DERED ACCURATE SI NCE TWD QUT OF THREE
ASSUMPTI ONS UPON WHI CH THE REPORT WAS BASED ARE | N QUESTI ON. EPA HAS
DETERM NED THAT TH S | NFORVATI ON I N CONJUNCTI ON W TH | NFORVATI ON FROM
THE STATE WLL BE REVI EWED DURI NG THE DESI GN PHASE TO DETERM NE THE
APPRCPRI ATE CAP DESI GN.

HYDRO TERRA STATES IN SECTION 4.5 OF I TS REPORT THAT THE ANALYSI S
CF THE R SK OF MAGNI TUDE OF SUBSI DENCE AT THE MCADOO SI TE |'S BASED ON
THREE ASSUMPTI ONS:

(1) THAT THE LOCATION OF THE M NE WORKI NGS SHOAN ON THE "ORI G NAL M NE
VAP ARE ACCURATE, AS |S THE LOCATI ON OF THE WORKI NGS | N RELATI ON TO THE
MCADQO SI TE.

(2) THE WORKI NGS BENEATH THE SI TE HAVE NOT TOTALLY COLLAPSED OR BEEN
BACKFI LLED.

(3) THE PILLARS BENEATH THE SI TE HAVE NOT BEEN REMOVED.

AFTER REVI EW NG PARTS OF THE MCADOO RI AND A DI FFERENT BUT PROBABLY
MORE RECENT M NE MAP, | T APPEARS THAT ASSUMPTIONS (1) AND (3) ARE IN
ERROR THE R STATES IN SECTION 2. 4.2 THAT DEEP M NING AT THE SITE
COMMENCED | N 1884 WTH THE OPENI NG OF THE GORDON SLCPE ENTRY. UPPER AND
LOAER BUCK MOUNTAI N SEAMS WERE REPCRTED TO HAVE BEEN DEEP M NED UNTI L
1910. ACTIVE M NI NG STARTED AGAI N BETWEEN 1923 AND 1926 AND CONTI NUED
UNTIL 1938. DURING TH S LATTER PERI OD, I T WAS REPORTED THAT PI LLARS
WERE REMOVED AND THE ENTI RE SI TE AREA WAS COVPLETELY M NED. PADER
PROVI DED EPA WTH A DI FFERENT MAP THAN THAT USED BY HYDRO- TERRA. THE
PADER VAP SHONS THAT MOST OF THE SI TE HAD BEEN DEEP M NED AND THAT
EXTENSI VE Pl LLAR ROBBI NG HAD OCCURRED | N THE WESTERN HALF OF THE SI TE.
IT 1S BELI EVED THAT PADER S MAP | S MORE CURRENT THAN HYDRO TERRA' S MAP
BECAUSE PADER S VAP SHONS MORE EXTENSI VE DEEP M NI NG AND PI LLAR ROBBI NG
AND BECAUSE STRUCTURES SUCH AS THE BREAKER FACI LI TY ARE LOCATED I N
DI FFERENT AREAS OF THE SITE. THE PADER MAP SHOANS A BREAKER LOCATED ON
THE SQUTHERN PERI METER OF THE SITE, AND A WASH HOUSE | N THE WEST CENTRAL
PORTION COF THE SI TE WHI LE THE HYDRO TERRA M NE MAP SHOWNS THE BREAKER
LOCATED NORTH OF THE SITE WTH NO WASH HOUSE. THE R STATES THAT AT
LEAST THREE COAL BREAKERS WERE BURNED DOMN OR DEMOLI SHED AND REERECTED
AT DI FFERENT LOCATI ONS. AN AERI AL PHOTO TAKEN BY EPA | N 1969 SHOAS A
COAL BREAKER SOUTH CF THE SI TE WTH AN OLD WASH HCOUSE ONSI TE WH CH
ULTI MATELY BECAME PART OF THE | NCI NERATOR STRUCTURE. I T IS ALSO
I NTERESTI NG THAT AT BORI NG LOCATI ON B3 AND B3A, THE BORI NG LOGS DO NOT
CORRESPOND TO WHAT | S | LLUSTRATED ON HYDRO- TERRA' S MAP.  ACCORDI NG TO
HYDRO TERRA' S MAP, THERE SHOULD NOT BE VO DS AT BORI NGS B3 AND B3A YET
THE BORI NG LOGS SHOW A 3.6 FOOT GOB FI LLED M NE VO D ( UPPER BUCK
MOUNTAI N COAL SEAM) AT A DEPTH OF 27.4 FEET I N BORING 3 AND A 10 FOOT
VO D (BUCK MOUNTAI N SEAM) | N BORI NG B3A AT A DEPTH CF 31 FEET.

ACCORDI NG TO HYDRO TERRA, THE UPPER BUCK MOUNTAI N COAL SEAM WAS NOT EVEN
M NED. THEREFORE, BASED ON | NFORVATI ON PRESENTED HERE, | T APPEARS THAT
ASSUMPTI ONS (1) AND (3) ARE NOT VALID AND THUS THE ACCURACY COF THE

ENTI RE REPCRT | S VERY QUESTI ONABLE.

HYDRO- TERRA STATES REPEATEDLY THAT THERE IS A VERY LONRI SK FOR
M NE SUBSI DENCE WHETHER I T IS SINK HOLE OR TROUGH SUBSI DENCE. | N AN
| NTERCFFI CE MEMORANDUM  GENE PINE, A HYDROGEOLOG ST FROM PADER STATED
THAT "ON NG TO THE EXI STENCE OF AN EXTENSI VE M NE VO D NETWORK, PART OF
VWH CH UNDERLI ES THE MCADQO SI TE (AS DOCUMENTED BY EXI STI NG MAPS AND SOVE
CONVERSATI ONS W TH PERSONNEL W TH KNOALEDGE OF THE AREA) THE POTENTI AL
FOR M NE SUBSI DENCE EXI STS IN TH S AREA. .. THE MAGNI TUDE CF WVHICH | S
DI FFI CULT TO PREDI CT.". POTENTI ALLY RESPONS| BLE PARTI ES HAVE ALSO



QUESTI ONED THE RI SK OF SUBSI DENCE AT THE MCADQOO SI TE AND REQUESTED
DOCUMENTATI ON TO SHOW THAT SUBSI DENCE HAS OCCURRED | N THE AREA. PADER
HAS REPORTED THAT ACTUAL SUBSI DENCE HAS OCCURRED | N THE 54 SQUARE M LE
M NI NG AREA | N WH CH MCADQOO LI ES. MORE CONCLUSI VE PROOF OF PAST

SUBSI DENCE THOUGH |'S PRESENTLY AT THE SI TE | TSELF. DURI NG TEST BORI NG
DRI LLI NG NUS NOTED THAT "ALL OF THE ROCK STRATA IN THE LLEWELLYN
FORMATI ON WAS | NTENSELY FRACTURED, PROBABLY AS A RESULT OF SUBSI DENCE
CAUSED BY THE M NI NG CPERATI ONS. ". THE TEST BORI NG RESULTS NOT ONLY
PROVI DE EVI DENCE THAT PAST SUBSI DENCE HAS ALREADY ACTUALLY OCCURRED BUT
DESCRI BE THE OVERLYI NG BEDROCK ABOVE M NE VO DS WHI CH CONSI STS
SUBSTANTI ALLY OF H GHLY FRACTURED WEATHERED SANDSTONE. DURI NG TEST
PITTING 13 OF THE 36 TEST PI TS WERE EXCAVATED 0.5 TO 4.2 FEET I NTO THE
BEDROCK. THE BEDROCK WAS WEATHERED AND BROKEN( MORE THAN NORVALLY
EXPECTED). | N EVALUATING THE RI SK OF SUBSI DENCE, | T WOULD SEEM LOG CAL
TO CONSI DER THE STRENGTH OF OVERLYI NG BEDROCK.  HYDRO- TERRA DI D NOT
COWENT ON THI'S PO NT AND THEREFORE EI THER DID NOT CONSIDER I T OR

BELI EVED | T UNNECESSARY | N THEI R EVALUATI O\

I N REFERENCE TO TROUGH SUBSI DENCE, HYDRO TERRA, STATES THAT
"1 NSTANTANEQUS SUBSI DENCE SHOULD HAVE OCCURRED LONG AGO AND THAT
TI ME- DEPENDENT SUBSI DENCE TENDS TO BE LESS THAN 10 PERCENT OF TOTAL
SUBSI DENCE. .. MOST Tl ME- DEPENDENT SUBSI DENCE SHOULD HAVE OCCURRED OVER
THE PAST 85 YEARS, AND FUTURE AREA SUBSI DENCE SHOULD BE LESS THAN SI X
INCHES. ". HYDRO TERRA ALSO STATES THAT TH S TYPE OF SUBSI DENCE CCOULD
CAUSE DI FFERENTI AL SETTLEMENT OVER A HORI ZONTAL DI STANCE CF ABQUT 15
FEET. | N REFERENCE TO SI NK HOLE SUBSI DENCE, HYDRO TERRA STATES THAT THE
PROBABI LI TY "I S VERY LOW BECAUSE SUBSI DENCE PROBABLY WOULD HAVE OCCURRED
DURI NG THE PAST 85 YEARS," HYDRO TERRA DOES NOT ESTI MATE THE PCSSI BLE
SURFACE VERTI CAL OR DI FFERENTI AL SETTLEMENT CAUSED BY SI NK HOLE
SUBSI DENCE EXCEPT TO SAY THAT SI NK HOLE COLLAPSE SHOULD PROPAGATE 60 TO
150 FEET ABOVE THE M NE WORKI NGS. | N REFERENCE TO THE VERTI CAL
SETTLEMENT CAUSED BY SI NK HOLE SUBSI DENCE HYDRO- TERRA STATES EARLIER I N
THE REPORT THAT "THE MAXI MUM AMOUNT OF SURFACE SUBSI DENCE CAN BE GREATER
THAN THE HElI GHT OF M NE WORKI NGS BECAUSE DEBRI S CAN MOVE | NTO ADJACENT
WORKI NGS WHERE COLLAPSE HAS NOT OCCURRED ESPECI ALLY | F THE WORKI NGS ARE
STEEPLY I NCLINED.". WHY WASN T THE VERTI CAL AND HORI ZONTAL SETTLEMENT
ESTI MATED FCR SI NK HOLE SUBSI DENCE? THE BUCK MOUNTAIN COAL SEAM | S
STEEPLY | NCLI NED AT THE SI TE (45 DEGREES) AND M NE VO DS WERE FOUND
DURI NG TEST BORI NG WH CH MAY BE SUSCEPTI BLE TO SI NK HOLE COLLAPSE. TEST
BORI NG 3A HAD A 10 FOOT VO D AT A DEPTH OF ONLY 31 FEET. BASED ON
HYDRO TERRA' S PREVI QUS STATEMENT CONCERNI NG THE VERTI CAL SETTLEMENT
MECHANI CS OF SI NK HOLES, | T WOULD SEAM PCSSI BLE THAT VERTI CAL SUBSI DENCE
GREATER THAN 10 FEET IS PCSSI BLE AT TB 3A.  HORI ZONTAL SETTLEMENT AT
THI' S TEST BORING | S PROBABLY I N EXCESS OF THE VO D AREA. | F VO D AREAS
EXTEND 30 FEET AS SUGGESTED BY RECCORDS, THEN HORI ZONTAL SETTLEMENT COULD
EXCEED 30 FEET IN WDTH AN ANALYSI S HAS NOT' BEEN MADE CONCERNI NG | F
SO LS COULD DRCP I NTO THE M NE POOL BASED ON THE SUBSI DENCE POTENTI AL.
EXPERT ASSI STANCE WLL BE NECESSARY TO PROVI DE | NTERPRETATION I N TH S AREA.

HYDRO- TERRA BASES MUCH OF THEI R EVALUATI ON COF THE R SK AND
MAGNI TUDE CF M NE SUBSI DENCE ON THE NUMBER OF YEARS SI NCE M NI NG HAS
BEGUN. THEY REPEATEDLY USE 85 YEARS AS THE TI ME PERI OD OVER VWH CH M NE
SUBSI DENCE SHOULD HAVE ALREADY OCCURRED. THERE IS EVI DENCE AT THE SI TE
VWH CH DOES SHOW THAT M NE SUBSI DENCE HAS OCCURRED, BUT THI S DCES NOT
MEAN THAT I'T WLL NOT CONTINUE TO OCCCUR I N THE FUTURE SI NCE SUBSI DENCE
I'S A Tl ME- DEPENDENT DEFORVATI ON OF GROUND SURFACE AND CAN ALWAYS OCCUR
AS LONG AS M NE VO DS EXI ST. EIGHTY-FI VE YEARS SEEM5 TO BE AN
I NAPPRCPRI ATE TI ME PERI OD TO ESTI MATE THE POTENTI AL OF M NE SUBSI DENCE
SINCE DEEP M NING | S REPORTED TO HAVE CEASED I N 1938 AND PI LLAR ROBBI NG
PROBABLY OCCURRED DURI NG THI S LATTER DATE. FORTY-SEVEN YEARS IS A MORE
APPRCPRI ATE TI ME FRAME. Tl ME DEPENDENT SUBSI DENCE W LL CONTI NUE TO
OCCUR SO VA D SPACES BECOVE LESS AND LESS. FUTURE SUBSI DENCE CANNOT BE
RULED QUT AS LONG AS VO D SPACES STILL EXI ST EVEN | F SUBSI DENCE HAS NOT
OCCURRED FCR 50 OR 100 YEARS.

SOME | NSI GHT TO THE POTENTI AL RI SK AND MAGNI TUDE COF M NE SUBSI DENCE
I NCI DENTS |'S PROVI DED BY RI CHARD GRAY OF GAI CONSULTANTS I N AN ARTI CLE



PUBLI SHED | N THE NORTHEASTERN ENVI RONMENTAL SCI ENCE | N VOLUME 2, NUMBER
2, 1983, TITLED "ALTERNATI VE MEASURES | N UNDERM NED AREAS. ".

"...SUBSIDENCE IS A TI M=- DEPENDENT DEFANMATI ON CF THE GROUND SURFACE
RESULTI NG FROM READJUSTMENT OF THE OVERBURDEN ABOVE A M NE.
ALTHOUGH THE VERTI CAL COVPONENTS OF MOVEMENT ARE USUALLY LARGEST,
HORI ZONTAL MOVEMENTS AND THE RESULTI NG STRAI NS AND REPLACEMENTS ARE
OFTEN MOST SI GNI FI CANT | N CAUSI NG SURFACE DAVAGE. SOVE MOVEMENTS
TAKE PLACE DURI NG M NI NG AND SOVE AFTER DEPENDI NG ON THE TYPE AND
EXTENT OF M NING THE THI CKNESS AND CHARACTER OF THE OVERBURDEN AND
THE M NE FLOOR AND ALTER DETAILS ON THE SITE. THE MOVEMENTS COVER
FROM A FEW SQUARE FEET TO NMANY AREAS, AND VERTI CALLY FROM A FEW

I NCHES TO SEVERAL FEET...IN MOST CASES THE SURFACE AREA AFFECTED BY
SUBSI DENCE EXCEEDS THE AREA OF THE SEAM EXTRACTED. . . SI NK HOLES
GENERALLY DEVELOP WHERE THE COVER ABOVE A M NE | S LESS THAN 100
FEET. . . AND WHERE ROCK COVER | S WEAK. .. TROUGHS DEVELCP WHERE A

PI LLAR OR PILLARS FALL BY CRUSH NG CR PUNCHI NG | NTO THE M NE FLOCOR
OR ROCF. . . SUBSI DENCE TENDS TO REDUCE W TH | NCREASED | NTERNAL ABOVE
M NE LEVEL. SITES LOCATED 60 OR MORE FEET ABOVE M NE LEVEL AVA DED
THE MAJORITY OF SI NKHOLES.  SI NKHOLES CONSTI TUTED 95% OF ALL
REPORTED | NCI DENT ( HOAEVER) A SUBSTANTI AL TH CKNESS OF OVERBURDEN
DOES NOT NECESSARI LY ENSURE SAFETY FROM SUBSI DENCE. . . SUBSI DENCE
OVER ABANDONED M NES MAY OCCUR MANY YEARS AFTER M NI NG .. A STUDY OF
THE PRI TTSKY COAL SEAM SHOWED SUBSI DENCE HAS OCCURRED AS EARLY AS A
DECADE AFTER M NI NG AND AS LATE AS A CENTURY. .. MORE THAN HALF THE
SUBSI DENCE | NCI DENTS TOOK PLACE 50 OR MORE YEARS AFTER

MNNG ... THE TI ME OF OCCURRENCE OF SUBSI DENCE | S UNDOUBTEDLY
GOVERNED BY THE RATE COF DETER ORATI ON OF THE ROCK STATE AND COAL

PI LLARS, AND BY OTHER FACTORS WH CH SOMETI MES | NCLUDE MOSTLY OF

PI LLARS OF SMALL OPERATCRS YEARS AFTER INNTIAL MNING TH' S
REPRESENTS A COWVPLEX | NTERACTI ON OF PHENOVENON THAT PRCHI BI T
CONVENI ENT PREDI CTI ON OF THE TI ME OF SUBSI DENCE. . . SOMVETI ME AFTER

M NI NG COWPLETE COLLAPSE OF ABANDONED ENTRIES AND ROOMS IS TO BE
EXPECTED AS A RESULT OF NATURAL CAUSES AND ACTIVITIES OF

MAN. . . (SUBSI DENCE W LL OCCUR BY | NCREASI NG NUMBERS OF | NCI DENTS FOR
AN EXTENDED PERI OD OF TI ME AS PROGRESSI VE DETERI ORATI ON AND FAI LURE
OF THE ROCK SURRCUNDI NG THE OPENI NGS BECOMES MORE PRONCUNCED: AND
LATER A DI M NI SH NG NUMBER OF | NCI DENTS AS THE VO D SPACES AT THE
M NE LEVEL BECOME FEWER AND FEVER. .. THI S | MPLI ES THAT THE

PGSSI BI LI TY OF FUTURE SUBSI DENCE AT A SI TE CANNOT BE RULED QUT
MERELY BECAUSE SUBSI DENCE HAS NOT BEEN RECOGNI ZED I N THE FI RST 50
OR 100 YEARS AFTER M NING | F ABANDONED M NE CPENI NGS BENEATH A

SI TE HAVE NOT BEEN DES|I GNED FOR LONG TERM STABI LI TY, THE POTENTI AL
OR SUBSI DENCE REMAI NS UNTI L THE OPENI NGS COLLAPSE OR UNTI L THEY ARE
STABI LI ZED BY BACKFI LLING GROUT COLUWNS, OR SOME OTHER

MEANS. . . EVEN AFTER SUBSI DENCE HAS TAKEN PLACE AT A PARTI CULAR SI TE,
THE PGSSI BI LI TY OF FUTURE SUBSI DENCE MAY REMAIN. .. ".

TH S ARTI CLE PO NTS QUT THE DI FFI CULTY | N ESTI MATI NG THE POTENTI AL
R SK AND MAGNI TUDE OF SUBSI DENCE AND THE TI ME SPAN | N WHI CH SUBSI DENCE
WLL OCCUR  BASED ON THESE LI M TATI ONS AND HYDRO- TERRA' S PREVI QUSLY
STATED ASSUWPTIONS (2 OF WHI CH APPEAR INVALID) | T DOES NOT SEEM THAT
HYDRO TERRA HAS SUBSTANTI AL JUSTI FI CATI ON TO STATE THAT THE R SK COF
SUBSI DENCE AT THE SITE IS VERY LON EXTREMELY LOW CR | MPRCBABLE FOR
DI FFERENT PARTS OF THE SI TE.

ANOTHER PO NT OF CONTENTION IS THE NUMERI CAL ANALYSI S PRESENTED | N
SECTI ON FI VE. HYDRO TERRA STATES THAT | F SI NK HOLE SUBSI DENCE WERE TO
OCCUR, EACH CASE OF SUBSI DENCE SHOULD ONLY AFFECT LESS THAN 0.1 PERCENT
OF THE POTENTI ALLY CONTAM NATED SO LS AT THE SITE. TH S IS AN AREA
VH CH WLL REQUI RE ASSI STANCE FROM A M NE SUBSI DENCE EXPERT FCR EVALUATI ON.

I'N THE REPORT, HYDRO TERRA DCES MAKE ONE VERY | MPORTANT PO NT.
THAT IS "I F SUBSI DENCE WERE TO OCCUR, I T IS UNLI KELY THAT CONTAM NATED
SA LS FROM THE SI TE WOULD BECOVE SUBMERGED IN THE M NE POOL.". THE
MODEL WHI CH WAS USED TO DEVELCP MAXI MUM SAFE CONTAM NANT LEVELS IN SO LS
ASSUMED SATURATED FLOW THROQUGH THE SI TE FI LL | F SUBSI DENCE OCCCURRED TO



SI MULATE A WORST CASE SCENARI O  DURI NG DESI GN COF THE COVER, EPA WLL
INITIATE A M NE SUBSI DENCE STUDY CF I TS OM TO ATTEMPT TO EVALUATE THE
R SK AND MAGNI TUDE OF SUBSI DENCE. | F THE STUDY SHOWS THAT THE
ASSUMPTI ON OF SATURATED FLOW CONDI TI ONS | S ERRONEQUS, THE SO LS MCDEL
WOULD NEED TO BE REEVALUATED.

THE APPROACH TO CAPPI NG THE SI TE

FRED HART ASSCClI ATES STATED THAT "A NEED CAN ONLY BE ESTABLI SHED TO
PLACE A SO L LAYER W TH VECETATI VE COVER OVER THE EI GHT- ACRE SITE. ".
THEI R STATEMENT | S BASED ON:

- THE ORGANI C CONTAM NANTS ARE STABLE AND | MMOBI LE.
- | NORGANI C CONTAM NANTS ARE NOT PRESENT AT H GHER THAN BACKGROUND LEVELS.
- NONE OF THE CONTAM NANTS ONSI TE VI OLATE RCRA EP TOXICI TY CRI TERI A

AS STATED I N THE "ESTABLI SH NG BACKGRCOUND LEVELS OF HEAVY METALS AT
THE MCADQOO SI TE'* SECTI ON, THE LEVELS OF METALS DETECTED IN SO LS ONSI TE
ARE ABOVE BACKGROUND. THE SI TE SUMVARY SUBM TTED TO THE PRPS DESCRI BED
VWHY H GH CONCENTRATI ONS OF CRGANI C CONTAM NANTS ARE NOT STABLE AT THE
SI TE AND WHY REMOVAL TO PREDETERM NED SO L CRITERI A | S NECESSARY. THE
PO NT THAT ORGANI C CONTAM NANTS FOUND AT THE SI TE ARE | MOBILE IS
FREQUENTLY MADE BY HART ASSOCI ATES I N THE COMVENTS AND FORVB PART OF THE
BASI S FOR THE RECOMVENDATI ON NOT' TO COVER OR REMOVE SO LS AT THE SI TE.
THEREFORE, | T IS APPROPRI ATE TO DI SCUSS TH' S PO NT | N GREATER DETAI L.

THE REMEDI AL | NVESTI GATI ON STATES THAT "SI GNI FI CANT SO L
CONTAM NATION | S LI M TED TO UPPER HORI ZON SHALLOW SO LS. M GRATI ON COF
POLLUTANTS TO THE DEEPER SO LS AND GROUND WATER HAS NOT OCCURRED. DEHP
(BI'S 2- ETHYL HEXYL PHTHALATE), THE MOST CRITI CAL SO L CONTAM NANT WAS
NOT DETECTED I N ANY ONSI TE GROUND WATER ". THE Rl STATES LATER ON THAT
SI NCE THE CONTAM NANTS ARE | MMOBI LE, M GRATI ON TO THE GROUND WATER W LL
NOT OCCUR.

STATEMENTS IN THE R REFERRI NG TO THE M GRATI ON OF CRGANI C
CONTAM NANTS ARE UNJUSTI FI ED BECAUSE OF THE LACK OF LONG TUDI NAL
SAMPLI NG DATA, LACK OF CONSI DERATI ON OF THE POTENTI AL RI SK AND NAGNI TUDE
CF M NE SUBSI DENCE, AND | MPRCPER ASSUVPTI ONS REGARDI NG TRANSPORT
MECHANI SM5 OF ORGANI C CONTAM NANTS.  NUS DI D NOT CONSI DER THE M GRATI ON
OF | NORGANI C CONTAM NANTS BECAUSE THEY BELI EVED THEM TO BE AT BACKGROUND
LEVELS. EPA DI SAGREES WTH THI S | NTERPRETATI ON OF THE | NORGANI C
SAMPLI NG DATA AND THUS CONSI DERED M GRATI ON OF | NORGANI CS.

O\LY TEST PITS 24, 3A, 33, AND 25 HAVE SUFFI Cl ENT LONG TUDI NAL
SAMPLI NG PO NTS.  SAMPLI NG RESULTS SEEM TO CONFLICT WTH THE RI' S
FI NDI NGS OF SI GNI FI CANT SO L CONTAM NATI ON BEI NG LI M TED TO THE UPPER
SO L HORIZON. IN TEST PIT 24, BASE NEUTRAL COVPOUNDS WERE DETECTED AT
12 FEET. IN TEST PIT 33, HEXACHLORCETHANE WAS DETECTED AT 1.4 PPM AT 10
FEET. [IN TEST PIT 25, BASE NEUTRALS WERE DETECTED AT 5 AND 7 FEET.
OTHER TEST PI TS ESPECI ALLY THOSE CONTAI NI NG HI GH LEVELS OF METALS WERE
NOT SAMPLED AT SUFFI Cl ENT DEPTHS TO DETERM NE M GRATI ON.  FOR EXAMPLE,
TEST PIT 14 CONTAI NED H GH LEVELS CF BERYLLI UM N CKEL, ZINC, CADM UM
AND LEAD BUT WAS ONLY SAMPLED ONCE AT A DEPTH CF 2.3 FEET. TEST PIT 14
I'S LOCATED I N AN AREA WHERE METALLI C SLUDGES WERE BEL| EVED TO HAVE BEEN
STORED. DEHP WAS ALSO FOUND I N TEST PIT 14 AT H GH LEVELS. THE H GHEST
LEVEL OF DEHP FOUND ONSI TE WAS IN TEST PIT 9 AT 960 PPM AT 4 FEET.
SAMPLES WERE ONLY TAKEN AT 1.5 AND 4 FEET SO THE M GRATI ON OF DEEP ZONES
I'S UNKNOMWN AT TH S LOCATI ON.  THEREFCRE, AS | LLUSTRATED W TH THESE
SAMPLE RESULTS, A CONCLUSI VE DETERM NATI ON CANNOT BE MADE AS TO THE PAST
M GRATI ON CF CONTAM NANTS IN SITE FI LL.

IT IS ALSO BELI EVED THAT ASSUMPTIONS I N THE RI/FS WERE | NACCURATE | N
REGARD TO THE TRANSPORT COF NONI ONI C CRGANI CS | N BOTH THE UNSATURATED AND
SATURATED ZONES. THE SI TE FI LL PRESENTLY EXI STS UNDER UNSATURATED

CONDI TI ONS BUT COULD BECOVE AT LEAST PARTLY SATURATED BY AN | NCI DENCE OF



SI GNI FI CANT M NE SUBSI DENCE. NONI ONI C ORGANI C CONTAM NANTS TRAVELI NG I'N
THE DI SSOLVED PHASE ABSCRB TO CRGANI C CARBON IN SO L OR SEDI MENT W TH AN
AFFI NI TY CORRESPONDI NG TO THEI R CRGANI C CARBON PARTI TI ON CCEFFI G ENT
(KOQ). THE MORE ORGANIC CARBON IN THE SO L AND THE H GHER THE KOC
VALUE, THE GREATER THE RATI O OF AN CRGANIC CONTAM NANTS IN SO L TO I TS
CONCENTRATI ON IN THE AQUEQUS PHASE. IF IT IS ASSUMED THAT ADSCRPTION IS
COVPLETELY REVERSI BLE ( RESEARCHERS HAVE SHOWN THAT THI S | S THE CASE W TH
MANY COVPOUNDS) THEN | T MUST BE ASSUMED THAT CONTAM NANT W LL EVENTUALLY
LEACH FROM SITE SO LS I F THE SITE I'S NOT HYDRAULI CALLY | SOLATED. THE
QUESTION IS NOT SO MUCH THE ABI LI TY OF A COVWOUND TO M GRATE, BUT THE
TIME OR RATE OF M GRATI ON AND THE EVENTUAL CONCENTRATI ON | N GROUND
WATER S| NCE DESORPTI ON DEPENDS ON THE WASH NG QUT OF SO L BY

UNCONTAM NATED WATER, DESORPTI ON RATES W LL BE GREATEST UNDER SATURATED
CONDI TI ONS AND THUS THE RESULTI NG GROUND WATER CONCENTRATI ON IS H GHEST
UNDER SATURATED CONDI Tl ONS.

WHEN ATTEMPTI NG TO ESTABLI SH SAFE SO L LEVELS FOR CONTAM NANTS,
DESCRPTI ON MUST BE TAKEN | NTO ACCOUNT TO PREDI CT THE HI GHEST
CONCENTRATI ON | N GROUND WATER RESULTI NG FROM CONTAM NATED SO L. WTH
THE USE OF AN APPROPRI ATE GROUND WATER MODEL OR Di LUTI ON FACTCRS, AN
ESTI MATI ON CAN BE MADE TO DETERM NE | F CONTAM NANT LEVELS IN SO L WLL
AFFECT PUBLI C HEALTH OR ENVI RONVENTAL TARGETS. A MODEL USI NG DI LUTI ON
FACTORS WAS APPLI ED AT MCADOO TO PROTECT PRESENT AND PCSSI BLE FUTURE
AQUATI C LI FE AND HUVANS WHO | NGEST AQUATIC LI FE. THE MODEL ASSUMES
SATURATED FILL CONDI TI ONS SI NCE THERE IS AN UNKNOMWN PCSSI BI LI TY OF M NE
SUBSI DENCE. M NE SUBSI DENCE COULD ENABLE HYDRCPHCBI C CONTAM NATI ONS TO
REACH THE SATURATED ZONE I N M NUTES | N WHAT COULD OTHERW SE TAKE
HUNDREDS CF YEARS.

AS PO NTED QUT | N THE HYDRO TERRA M NE SUBSI DENCE REPORT THOUGH,
THE ASSUMPTI ON OF SATURATED FLOW CONDI TI ONS MAY NOT BE VALID. TH' S
COMMENT W LL BE REEVALUATED DURI NG DESI GN OF THE COVER

EVEN I N THE ABSENCE OF M NE SUBSI DENCE THQUGH, CONTAM NATI ON WOULD
EVENTUALLY M GRATE TO THE M NE POCL IN A SLUG LI KE FORM AND RESULT IN A
SI M LAR TYPE OF RELEASE TO THE M NE POOL WATER EXCEPT THE RELEASE WOULD
OCCUR OVER A LONGER PERICD CF TI ME AND NMAXI MUM CONCENTRATI ONS REALI ZED
IN THE M NE POOL WOULD PRCBABLY BE LESS THAN THAT WH CH WOULD OCCUR
UNDER SATURATED CONDI TI ONS.  DESCRPTI ON CAN OCCUR OVER A VERY LONG
PERI CD OF TI ME AND CONCENTRATI ONS CF CONTAM NANTS COULD | NCREASE | N
DEEPER SO L UNTIL EVENTUAL RELEASE IS OBTAINED. AT THI' S TI ME MAXI MM
RELEASE WLL BE OBTAI NED AND GREATEST | MPACT TO AQUATI C LI FE WLL OCCUR

IF SO LS ARE REMOVED ACCORDI NG TO CRI TERI A ESTABLI SHED BY EPA, A
RCRA COVER WOULD BE ACCEPTABLE FOR SITE CLOSURE. THE COVER MUST BE
DESI GNED AND CONSTRUCTED TO
(1) PROVIDE LONG TERM M NI M ZATI ON CF M GRATI ON OF LI QUI DS.
(2) FUNCTION WTH M NI MUM MAI NTENANCE.
(3) PROMOTE DRAI NAGE AND M NI M ZE ERCSI ON OR ABRASI ON OF THE COVER

(4) ACCOMMODATE SETTLI NG AND SUBSI DENCE SO THAT THE COVER S INTEGRITY | S NAI NTAI NED.

(5) HAVE A PERVEABI LI TY LESS THAN OR EQUAL TO THE PERVEABI LI TY OF
RESI DUAL SO LS AT THE SI TE.

THEREFORE, |F ALL SO LS CONTAI NI NG LEVELS OF CONTAM NANTS EXCEEDI NG
EPA CRI TERI A ARE REMOVED, ONLY A COVER HAVI NG PERMEABI LI TY EQUAL TO OR
LESS THAN RESI DUAL SO LS PRESENT AT THE SI TE WOULD BE REQUI RED.

THE COMMVENT CONCERNI NG CONTAM NANTS NOT FAI LI NG THE EP TOXIA TY
CRITERFA IS NOT VALID SINCE SO LS ARE NOT' ROUTI NELY TESTED FOR EP
TOXIC TY DURI NG THE RI/FS.

DI LUTION IN THE M NE POCL:



FRED HART ASSCCI ATES BELI EVES THAT THE 10X DI LUTI ON FACTOR USED BY
EPA IN THE SO L MODEL IS "FAR TOO CONSERVATI VE TO APPRCPRI ATELY REFLECT
THE SI TUATI ON AT THE SITE'. HART ASSOCI ATES ESTI MATED A DI LUTI ON FACTOR
OF APPROXI MATELY 400X BASED O\

- POTENTI AL RESI DUAL CONTAM NATI ON COVERI NG SI TE AREA OF 8 ACRES
- POTENTI AL NET ANNUAL | NFI LTRATI ON OF 12 | NCHES
- ANNUAL M NE POCOL DI SCHARGE OF 824 M LLI ON GALLONS BASED ON OCTOBER
1984' S FLOW RATE
- CORRECTION FACTOR CF 1.2 TO 1.5 TO ACCOUNT FOR
- RAINFALL RUNCFF
- RESI DUAL CONTAM NATI ON COVERI NG ONLY 4 ACRES | NSTEAD CF 8 ACRES
- OCTOBER DI SCHARGE PROBABLY LONER THAN THE AVERAGE DAI LY DI SCHARGE.

THE CORRECTI ON FACTOR MAY NOT BE APPRCPRI ATE BECAUSE | NORGANI C AND
ORGANI C LEVELS IN SO LS WERE FOUND AT GREATER THAN BACKGROUND LEVELS I N
ALMOST EVERY TEST PIT SAMPLED DURING THE RI. DATA IN THE Rl | NDI CATES
THAT SO L CONTAM NATION ON THE SITE | S EXTENSI VE SO THE CALCULATI ON
SHOULD BE BASED ON 8 ACRES | NSTEAD 4 ACRES. ALSO THE R STATES THAT
COAL REFUSE IS VERY PERVEABLE NMATERI AL SO SURFACE WATER W LL MOSTLY
PERCOLATE | NTO THE M NE SPA L RATHER THAN RUNNI NG OFF- SI TE.

THE OTHER NUMBERS APPEAR REASONABLE AND W LL BE FURTHER EVALUATED
DURI NG DESI GN TO DETERM NE WHETHER A DI LUTI ON FACTOR GREATER THAN 10 IS
VALID. |F ANY CHANGE I N THE DI LUTI ON FACTOR CHANGES THE AFFECTI VENESS
OF THE REMEDY SELECTI ON, THEN A ROD AVENDMENT W LL BE REQUI RED.

THE PATHWAYS:

TH S SECTI ON USES NUMEROUS EXCERPTS FROM THE R AND FS REPCRTS TO
SUBSTANTI ATE THE LACK CF PATHWAYS AT THE SITE. I T IS NOT NECESSARY TO
COMMENT ON | NDI VI DUAL EXCERPTS FROM THE RI AND FS MADE I N TH S SECTI ON
SINCE EPA' S TECHNI CAL PGSI TI ON REGARDI NG THESE PO NTS |'S QUTLINED IN
DETAIL IN THE SI TE SUMVARY SUBM TTED TO THE PRPS.

SOURCE OF CONTAM NATI ON:

TH S SECTI ON STATES THAT THE REMAI NI NG CONTAM NATI ON PRESENTS AN
EXTREMELY LOW RESI DUAL Rl SK AND USES NUMEROQUS EXCERPTS FROM THE Rl AND
FS REPORTS TO SUBSTANTI ATE THI S STATEMENT. | T IS NOT' NECESSARY TO
COWWENT ON | NDI VI DUAL PO NTS MADE I N THI' S SECTI ON BECAUSE THE SI TE
SUMVARY SUBM TTED TO THE PRPS SUMVARI ZES EPA' S TECHNI CAL PCSI TI ON ON
EVERY PO NT. EPA RE- EVALUATED THE ANALYSI S CF THE DATA IN THE R AND FS
IN THE RCD AND JUSTI FI CATION IS PROVIDED I N THE SUMVARY OF ALTERNATI VES SECTI ON.

RECEPTCORS AND REMOVAL OF CONTAM NATED SO L:

FRED HART ASSCClI ATES PROVI DES NUMERQUS EXCERPTS FROM A 1973 A W
MARTI N ASSCCI ATES REPORT AND VARI QUS PADER MEMORANDA TO DESCRI BE THE
CURRENT WATER QUALITY CONDI TIONS I N THE LI TTLE SCHUYLKILL R VER  EPA
| TSELF USED THE SAME SOURCES WHEN EVALUATI NG THE RI VER AND THUS ACCEPTED
MOST OF THE CONCLUSI ONS PRESENTED. HOWEVER, THERE |'S ONE CONCLUSI ON
VWH CH EPA DOES NOT AGREE W TH. THAT THE LI TTLE SCHUYLKILL RIVER IS SO
BADLY DEGRADED THAT I T IS BEYOND RECOVERY. DCES TH S MEAN THAT THE
RIVER WLL NEVER RECOVER? |IT IS DOUBTFUL WHETHER ANYONE COULD PRESENT
DATA TO SUBSTANTI ATE TH S CLAIM

THE NCP STATES THAT "REMEDI AL ACTI ONS ARE THOSE RESPONSES TO
RELEASES THAT ARE CONSI STENT W TH A PERVMANENT REMEDY TO PREVENT CR
M N M ZE THE RELEASE OF HAZARDOUS SUBSTANCES OF POLLUTANTS OR
CONTAM NANTS SO THAT THEY DO NOT M GRATE TO CAUSE SUBSTANTI AL DANGER TO
PRESENT CR FUTURE PUBLI C HEALTH, WELFARE, OR THE ENVI RONMENT. ".

A RI SK EXI STS TO FUTURE AQUATI C LI FE AND HUMANS WHO | NGEST AQUATI C
LIFE. MOST OF THE ORGAN C CONTAM NANTS I N SI TE FILL ARE HYDROPHCBI C AND
THUS ADSORB STRONGLY TO CRGANIC CARBON IN SO L OR FILL. ADSCRPTION | S
REVERSI BLE THOUGH AND THUS EVEN VERY HYDROPHOBI C ORGANI CS MAY BE



EVENTUALLY RELEASED TO THE M NE POOL. THE | MPORTANT QUESTI ON IS NOT
VWHETHER THESE ORGANI C CONTAM NANTS WLL M GRATE, BUT WHEN, AND WHAT WLL
THE MAXI MUM CONCENTRATI ON IN THE M NE POOL BE. HYDROPHOBI C CRGANI CS
MOVE MUCH MORE SLOALY THROUGH SO L THAN HYDRCPH LI C ORGANI CS. A RELEASE
COULD TAKE HUNDREDS OF YEARS. EPA ASSUMED THAT RECOVERY OF THE STREAM
I'S PCSSIBLE WTHI N THI' S TI ME- FRAME, ESPECI ALLY SI NCE THE STATE | NTENDS
TO ADDRESS THE ACI D M NE DRAI NAGE PO NT ONCE THE SOURCE OF CONTAM NATI ON
AT THE MCADQO SI TE | S REMEDI ATED.

ANOTHER PO NT WH CH WAS | GNORED BY FRED HART ASSOCI ATES |'S THAT THE
R VER IS PRESENTLY BEI NG STOCKED W TH FI SH NEAR TAMAQUA, AND STOCKI NG
HAS BEEN MCDERATELY SUCCESSFUL. NMANY OF THE STOCKED FI SH ARE PRCBABLY
CONSUMED BY HUVANS. THESE FI SH WERE NOT CONSI DERED AS RECEPTCRS BY HART
ASSQOC! ATES.

BULK DI SPCSAL:
THE NUS Rl STATES THAT:

" TOPOGRAPHI C CONDI TI ONS AND SUBSURFACE FEATURES CBSERVED | N TP-9,
10, AND 24 (ALL IN ZONE 1) STRONGLY SUGCGEST THAT BULK WASTES WERE
DUMPED ONTO THE GROUND, IN THE VICINITY OF THE BUR ED COAL M NE
ENTRY. LI KEW SE, SUBSURFACE CONDI TI ONS CBSERVED I N TP-25 (ZONE 3)
STRONGLY SUGGEST THAT LI QUI D WASTES WERE DUWPED ONTO THE GROUND ( OR
| NTO THE COAL SLURRY POND)".

SI NCE BULK LI QUI DS WERE HANDLED ON SITE, | F THE SI TE OPERATORS WANTED TO
DI SPOSE COF BULK LI QUI DS, THEY WOULD LI KELY CHOOSE A VERY PERVEABLE
LOCATI ON SUCH AS THE GORDON SLOPE ENTRY. THE FACT THAT LI QUI D WASTES
WERE DI SPOSED OF DI RECTLY COR I NDI RECTLY | NTO THE GORDON SLOPE | S
DOCUMENTED IN THE Ri:

"WTH REGARD TO THE O XYLENE AND STYRENE FOUND IN THE SO LS, THE
PATTERN AND DI STRI BUTI ON OF THE O XYLENE AND STYRENE WOULD | NDI CATE
THAT THE RESI N- LI KE SHEET COVERI NG THE AREA | S RELEASI NG THESE
CONTAM NANTS. | T ALSO CONFI RVs AT THE TI ME OF RELEASE, THE

CONTAM NANTS MOVED OVER THE SO LS AND | NTO THE M NE CPENI NG WH CH
ACTED AS A SUMP. THE COMVBI NED FACTCRS; LOCATI ON OF THE STORAGE
TANKS, PRESENCE OF THE RESI N-LI KE SHEET AND I TS SPI LL PATTERN,
PRESENCE OF THE CONGEALED RESIN I N THE CEl LI NG OF THE SLCOPE

ENTRY. .. AND THE CHEM CAL ANALYTI CAL DATA, ARE EVI DENCE THAT BULK

LI QU D SPI LLAGE TOOX PLACE IN TH S PARTI CULAR AREA. ".

FURTHER EVI DENCE OF BULK DI SPOSAL |'S DOCUMENTED I N THE TEST PIT LOGS:
- STRONG ORGANI C ODORS WERE DETECTED WH LE DI GA NG I N MANY TEST PI TS.

- TEST PIT COF TP-3 HAD SHARP ORGANI C CHEM CAL ODORS WH CH CAUSED
SKIN, EYE, AND NASAL | RRI TATION AT 2 TO 5 FEET.

- STRONG ORGANI C CHEM CAL AND ACI D LI KE ODORS ARE PRESENT | N
FILL OVER THE M NE ENTRY.

- TP - 25A CONTAI NED STRONG ORGANI C CHEM CAL AND ACI D CDORS WVH CH
CAUSED SKIN, EYE, AND NASAL | RRI TATION. RED AND GREEN PAI NT
SLUDGE WAS ALSO PRESENT.

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

- TP - 33 HAD STRONG CRGANI C ODORS, AND O LY SEEPAGE WATER

- TP - 35 HAD A LY SEEPAGE WATER

SI NCE WATER OR LIQUIDS ON THE SI TE EVENTUALLY PERCOLATE THRCQUGH THE

SITE FILL AND ENTER THE M NE POCL, AND SI NCE THE M NE POOL WATER ENTERS

THE LI TTLE SCHUYLKILL RIVER | T IS REASONABLE TO ASSUME THAT BULK
LIQU DS IN A DI LUTED FORM COULD HAVE REACHED THE R VER AND MAY STILL BE



PRESENT | N THE SEDI MENT.
SURFACE RUN OFF FROM THE RESI N SHEET:

FRED HART ASSCClI ATES QUESTI ONS WHETHER THERE IS ANY DI RECT EVI DENCE
THAT THE RESIN SHEET IS CONTRI BUTI NG TO SURFACE RUN-OFF. THE R STATES
ON PAGE 5-9 THAT "THE PATTERN OF DI STRI BUTI ON OF THE O XYLENE AND
STYRENE WOULD | NDI CATE THAT THE RESI N- LI KE SHEET COVERI NG THE AREA | S
RELEASI NG THESE CONTAM NANTS" O XYLENE DETECTED I N SO LS UNDERNEATH THE
RESI N SHEET COULD RELEASE SOVE CONTAM NANTS VI A WATER SCLUBI LI ZATI ON OR
THROUGH SORPTI ON OF M CRON SI ZE PARTI CLES PASSI NG THROUGH COURSE CQOAL
REFUSE. SINCE IT IS PCSSI BLE FOR O XYLENE TO M GRATE IN SAL, IT IS
ALSO PCSSIBLE FOR I T TO FLOW CFF-SI TE VI A SURFACE WATER RUN-OFF.  THE
ENVI RONMENTAL | MPACT OF THI S RUN- OFF AND CONCENTRATI ONS OF CONTAM NANTS
IN OFF-SITE SO LS FROM RUN- OFF ARE UNKNOVW.

FRED HART ASSCClI ATES ALSO STATES THAT "G VEN THAT THE CONTAM NANTS
ARE STABLE, THERE IS SERI QUS QUESTI ON AS TO WHETHER REMOVAL WOULD NOT | N
FACT | NCREASE THE ENVI RONMENTAL RI SKS'" BUT G VES NO EXPLANATI ON CF HOW
REMOVAL WOULD PRESENT AN ENVI RONMENTAL RI SK OR WHETHER THE RI SK LEAVI NG
THE RESI N SHEET ON SI TE QUT- WEI GHS THE RI SK OF REMOVAL.

THE USE OF THE MEGS MODEL AT THE MCADOO SI TE:

THE MULTI MEDI A ENVI RONMENTAL GOALS ( MEGS) MODEL WAS DEVELOPED BY EPA
IN 1977 TO ESTABLI SH GOALS FOR COMPQUNDS | N AIR, WATER, AND SO L. THERE
I'S CURRENTLY NO EPA POLI CY REGARDING I TS USE. THE GOALS SET BY THE
MODEL WERE NOT USED FOR SOME OF THE SAME REASONS THE PRPS DO NOT FI ND
THEM ACCEPTABLE. THE SO L MODEL ASSUMES TWOD LI TERS OF WATER CAN LEACH
100% OF ALL CONTAM NANTS FROM 1 KG OF SO L. AS MENTI ONED BY FRED HART
ASSOCI ATES, THI S | S AN EXTREME ASSUMPTI ON.  HART ASSCCI ATES ALSO
MENTI ONS THAT THE GOALS FOR METALS IN SO L ARE SO CONSERVATI VE THAT THEY
ARE BELOW BACKGROUND LEVELS FOR MANY REG ONS WHICH IS TRUE. FCR THESE
REASONS, THE MEGS MODEL GOALS WERE NOT DEEMED APPROPRI ATE FOR THE MCADCO S| TE.

ESTABLI SHI NG BACKGROUND LEVELS OF HEAVY METALS AT THE MCADOO SI TE:

FRED HART ASSCClI ATES STATES THAT THE GLI CK AND DAVI S STUDY | S
STATI STI CALLY FLAWED BECAUSE OF SVALL SAMPLE SI ZE AND LARGE STANDARD
DEVI ATI ONS FOR THE METALS OF CONCERN. THEY STATE THAT "NATURAL LEVELS
OF METALS I N ANTHRACI TE CCAL MAY ACTUALLY BE H GHER THAN THE STUDY
| NDI CATES. . . (AND THAT) USI NG METALS CONCENTRATI ONS OF COAL TO DETERM NE
BACKGROUND VALUES PROVI DES ONLY A CRUDE ESTI MATE FOR SO LS ON
SITE. .. (AND) ACTUAL SAMPLING OF SO LS ON SI TE OR ADJACENT TO THE SI TE
WOULD BE NECESSARY TO DETERM NE WHAT BACKGROUND LEVELS ARE FOR THE
MCADCO SA LS. ".

THE SUMMARY STATI STI CS FOR WHOLE ANTHRACI TE CCAL FROM THE GLI CK AND
DAVI S PENN STATE STUDY ARE LI STED BELON ALL VALUES ARE d VEN PPM

MN MM  NMAXI MUM 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 MOUNTAI N COAL SEAM BERYLLIUM IS FOUND AT A MEAN
CONCENTRATI ON CF 0.62 PPM (DAVI S, SEPTEMBER, 1984).

IT IS OF COURSE PCSSI BLE THAT I N SOVE LOCATI ONS NATURAL LEVELS COF
METALS | N ANTHRACI TE COAL MAY BE H GHER THAN THE MAXI MUM VALUE | NDI CATED
BY GLI CK AND DAVI S, BUT AT THE SAME TIME I T | S EQUALLY PCSSI BLE THAT I N
SOVE LOCATI ONS NATURAL METALS VALUES MAY BE LESS THAN THE M NI MUM VALUES
REPORTED BY GLI CK AND DAVIS. THE VARI ATION I N THE RANGE CF VALUES
REPORTED FOR THESE FOUR METALS IS NOT SI GNI FI CANT WHEN COMPARED TO THE



CONCENTRATI ONS OF METALS DETECTED AT "HOT SPOTS' IN SITE SO L. FOR

I NSTANCE, THE RANGE FOR ZINC | S REPCRTED AS 2. 850 TO 65.653 PPM I N
ANTHRACI TE CQAL WHI LE 78, 406 PPM OF ZI NC WAS DETECTED (DRY VEI GHT) I N
TEST PIT 25. THE RANGE FOR NI CKEL | S REPORTED AS 10. 925 TO 126. 835 PPM
VWH LE 2, 012. 4 PPM WAS DETECTED IN TEST PIT 14.

ALSO, EPA DCES NOT BELI EVE THAT I T IS GO NCl DENCE THAT THE H GHEST
CONCENTRATI ONS OF METALS DETECTED IN ON SITE SO LS CO NGl DES W TH THE
AREAS WHERE METALLI C SLUDGES WERE REPORTED TO HAVE STORED AND WHERE BULK
DI SPOSAL CF LI QU DS TOOK PLACE.

EPA DI D TAKE 3 CFF-SI TE FI LL SAMPLES WHI LE TEST BORI NG | N AREAS
VWH CH SHOULD NOT HAVE BEEN AFFECTED BY THE SI TE. THE RESULTS FOR METALS
OF CONCERN ARE | LLUSTRATED AS FOLLOAG:  ALL VALUES ARE PPM

VETAL 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 51 6.0 7.9
CD ND ND ND
PB 8.8 1.1 7.4
CYAN DE ND ND ND.

THE CONCENTRATI ONS OF METALS I N THE BORI NGS ARE OBVI QUSLY BELOW
LEVELS EXPECTED FROM ANTHRACI TE COAL AS |'S EXPECTED SI NCE COAL TYPI CALLY
CONTAINS H GHER LEVELS OF METALS THAN COAL REFUSE.

EPA DI D NOT SELECT OFFSI TE BORI NG SAMPLE RESULTS FOR BACKGROUND
METALS BECAUSE THE SI TE OVERLI ES THE BUCK MOUNTAI N CCAL SEAM VH CH
I NTERSECTS THE M NE POOL. ESTABLI SHI NG BACKGROUND LEVELS FOR METALS
BELOW THOSE NORVALLY FOUND | N ANTHRACI TE COAL COULD THEORETI CALLY ( AND
IN THI S CASE UNREASONABLY) | NVOLVE S| GNI FI CANTLY GREATER NEED FOR
REMEDI AL ACTI ON AT THE SI TE.

FOR THE REASONS PREVI QUSLY DI SCUSSED AND THE FACT THAT 12, 560 DRUMS
OF WASTES, (MANY CONTAI NI NG METALLI C SLUDGES); 20 TONS OF LEAD Sl LI CATE;
AND 60 TONS OF ZI NC WASTE WERE STORED ON SITE (I T SEEMS UNREALI STI C TO
ASSUME THAT NONE CF THESE WASTES WERE PURPCSELY COR ACCI DENTALLY SPI LLED
ONTO THE GROUND), I T IS OBVIQUS THAT METALS ARE PRESENT IN SI TE SO LS AT
H GHER THAN BACKGROUND LEVELS.

Bl OLOGE CAL TREATMENT WAS REMOVED FROM FURTHER CONSI DERATI ON BECAUSE
THE LONG TERM EFFECTI VENESS OF THI S METHOD IS UNKNOMWN.  ACTI VATED CARBON
TREATMENT WAS REMOVED FROM FURTHER CONSI DERATI ON BECAUSE THE
CONTAM NANTS FOUND ON SI TE ARE ADSORBED TO SO L. | NCI NERATI ON AND
VET- Al R OXI DATI ON WERE REMOVED FROM FURTHER CONSI DERATI ON BECAUSE THEY
WOULD HAVE ELI M NATED ORGANI CS BUT CONCENTRATED METAL CONCENTRATI ONS.
ON-SI TE DI SPCSAL I N A RCRA LANDFI LL WAS REMOVED FROM FURTHER
CONS| DERATI ON BECAUSE THE RCRA CAP WOULD PROVI DE SI M LAR PROTECTI ON
SI NCE THE GROUND WATER TABLE DOES NOT NORVALLY COME | N CONTACT WTH THE
SO LS. THE ONLY CHANCE THAT CONTAM NANTS WOULD COME | N CONTACT WTH THE
GROUND WATER WOULD BE THRCOUGH DOANWARD M GRATI ON FROM PRECI Pl TATI ON.
THE LOCATI ON OF THE LANDFI LL WOULD ALSO BE SUSCEPTI BLE TO SUBSI DENCE AND
DI FFI CULTY I N MONI TORI NG AND WOULD COST TW CE AS MUCH AS A RCRA CAP.

AFTER COVPLETI ON OF THE I NI TI AL SCREENI NG OF TECHNOLOA ES, AS
DETAI LED EVALUATI ON OF ALTERNATI VES WAS CONDUCTED | N ORDER TO | DENTI FY
THOSE ALTERNATI VES WHI CH MAY BEST ADDRESS THE PROBLEMS ON-SITE IN
ADDI TI ON TO REMOVI NG THE REVAI NI NG 15, 000 GALLON TANK. THE CHOSEN
ALTERNATI VE SHOULD BE THE MOST COST- EFFECTI VE, TECHNI CALLY FEASI BLE, AND
RELI ABLE SOLUTI ON THAT EFFECTI VELY M Tl GATES OR M NI M ZES DAMAGE TO AND
PROVI DES ADEQUATE PROTECTI ON OF PUBLI C HEALTH, WELFARE, AND THE
ENVI RONMENT.  ALTERNATI VES WERE DEVELCOPED BY APPLYI NG TECHNOLOG ES
CONSI DERED | NDI VI DUALLY OR I N COVBI NATI ONS.



ALTERNATI VES REMAI NI NG AFTER THE | NI TI AL SCREENI NG PROCESS VERE
GROUPED | NTO TWD CATEGCORI ES: S| TE RELATED AND DI SPOSAL RELATED
ACTIVI TIES. THE ALTERNATI VES ARE LI STED BELOW

S| TE RELATED:

NO REMEDI AL ACTI ON
REMOVAL CF DEBRI S

EXCAVATI ON ANDY OR REMOVAL OF WASTES AND MOST HEAVI LY CONTAM NATED SO L

- EXCAVATI ON OF CONTAM NATED SO L TO BACKGROUND LEVELS

- CAPPI NG WH CH MEETS THE STANDARD OF RCRA REGULATI ONS 40 CFR PART 264
THROUGHQUT THE ENTI RE SI TE

DI VERSI ON OF SURFACE WATER

DI SPOSAL- RELATED:

- OFF-SI TE DI SPCSAL | N A RCRA PERM TTED FACI LI TY.

THESE TECHNOLOG ES WERE THEN COVBI NED | N REMEDI AL ALTERNATI VES THAT
WOULD BE APPLI CABLE TO THI S SITE, AND SCREENED W TH RESPECT TO THE

REMEDI AL CBJECTI VES. THE FOLLON NG IS A DETAI LED ANALYSI S OF THESE
ALTERNATI VES.



UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY
DATE: JUNE 19, 1985
SUBJECT: MCADOO SI TE - RECORD CF DECI SI ON

FROM STANLEY L. LASKOWSKI
DEPUTY REG ONAL ADM NI STRATOR ( 3RA00)

TQ JACK MCGRAW ACTI NG ASSI STANT ADM NI STRATOR
OFFI CE OF SOLI D WASTE AND EMERGENCY RESPONSE ( WH- 562- A)

I HAVE REVI EMED THE PROPCSED ACTI ON TO BE TAKEN AT THE MCADCO
SUPERFUND SI TE AND RECOMMVEND THAT THE AGENCY FUND THE RECOMVENDED
ALTERNATI VE AS DESCRIBED | N DETAIL I N THE RECCRD OF DECI SI ON DOCUMENT.
THE PENNSYLVANI A DEPARTMENT OF ENVI RONVENTAL RESOURCES CONCURS WTH TH' S
RECOMVENDATI ON.

THE ESTI MATED CAPI TAL COST OF TH S FEDERAL LEAD PRQJECT IS
APPROXI MATELY $2, 360, 000.

PLEASE CALL ME AT 597-9814 | F YOQU HAVE ANY QUESTI ONS.



COVMMONVEALTH OF PENNSYLVAN A
APRIL 29, 1985

U S. ENVI RONVENTAL PROTECTI ON AGENCY
ATTN.  TOM VOLTAGA O ( 3HW20)

REG ON [ I']

841 CHESTNUT STREET

PHI LADELPH A, PA 19106

RE: MCADOO ASSOCI ATES - KLINE TOMSHI P SITE
ROD REVI EW

DEAR MR VOLTAGE O

TH S 1S TO PROVI DE COMWENTS ON THE TH RD REVI SION OF THE RECORD OF
DECI SION (ROD) FOR THE MCADCO KLINE TOAWSHI P SITE. WE ARE PLEASE TO
I NFORM YQU THAT DER CONCURS W TH THE GOALS SET FORTH BY THE PROPOSED
REMEDI AL ACTI ONS.  WE FEEL THAT THE CURRENT PROPOSED REMOVAL COF WASTES
AND CONTAM NATED SO LS WLL I NSURE THE PROTECTI ON OF PUBLI C HEALTH AND
THE ENVI RONMENT.

ON MARCH 25, 1985, QOUR COMMENTS CONCERNI NG THE TH RD REVI SI ON WERE
PROVIDED TO MR DI G ULI O (EPA PRAJECT OFFI CER), DURI NG A TELEPHONE
CONVERSATI ON.  THI S LETTER CONFI RV5 THE DI SCUSSI ON WH CH WAS AS FOLLOWE:

1. WE RECOMMVEND THAT AFTER THE EXCAVATI ON CF CONTAM NATED SO LS AND
SI TE GRADI NG THAT LI ME BE | NCORPORATED | NTO THE TOP TWELVE | NCHES
OF THE TOP SO L AT THE SITE, PRI OR TO CONSTRUCTI ON OF THE CAP.

SITE SO LS SHOULD BE ADJUSTED TO PH6. 5 OR GREATER TH S WLL
REDUCE THE MOBI LI TY, AVAI LABILITY, AND TOXIC TY OF ANY TRACE METAL
CONTAM NATI ON WH CH MAY REMAIN AT THE SI TE.

2. SINCE M NE SUBSIDENCE | S A CONCERN WHI CH HAS BEEN DI SCUSSED
REPEATEDLY, WE SUGGEST THAT THE REMEDI AL DESI GN OF THE CAP | NCLUDE
A PROVI SI ON TO ALLOW FOR ANY FUTURE M NE SUBSI DENCE AT THE SI TE.
TH S MAY MAKE FUTURE CAP NAI NTENANCE MJUCH EASI ER

3. SAL EXCAVATI ON, SITE GRADI NG AND CAP PLACEMENT ACTIVI TI ES NMAY
DESTROY OR ALTER THE I NTECRI TY COF MONI TORI NG VELLS CURRENTLY ON
SITE. WE WOULD SUGGEST THAT AN ADDI TI ONAL ONE OR TWD MONI TORI NG
WELLS BE | NSTALLED AT THE SOUTHEAST AREA OFF THE SITE, IN THE
VICINITY OF BORI NGS #8 AND #10 AS PART OF THE LAST PHASE COF

REMEDI AL CONSTRUCTI ON.  TO THE EXTENT PCSSI BLE, EXI STI NG WELLS
SHOULD BE MAI NTAI NED FCR FUTURE MONI TORI NG

SINCE THE RI/FS HAS BEEN COVPLETED FOR APPROXI MATELY NI NE MONTHS
AND THESE ARE COMMENTS ON THE THI RD REVI SION OF THE ROD, | AM HOPEFUL
THAT TH'S WLL CONCLUDE OUR REVIEW COF TH S REMEDI AL PLANNI NG EFFORT AND
THAT AN EXPEDI TI QUS APPROVAL OF THE RCD WLL BE FORTHCOM NG

DO NOT HESI TATE TO CONTACT ME | F WE CAN CFFER ANY ADDI Tl ONAL
ASSI STANCE.

VERY TRULY YOURS,
DW GHT D. WORLEY, CH EF

DI VI SI ON OF CPERATI ONS
BUREAU CF SOLI D WASTE MANAGEMENT.



