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Text :

(1) I NSTALLATI ON OF EXTRACTI ON VELLS AND | NJECTI ON VEELLS I N
THE FREE COAL TAR AREAS OF THE SUBSURFACE SO LS

(2) RECOVERY OF COAL TAR AND PROCESS WATER FROM THE EXTRACTI ON
VWELLS BY USI NG THE | NNOVATI VE TECHNOLOGY OF ENHANCED RECOVERY

(3) SEPARATION OF THE COAL TAR FROM THE PROCESS WATER FOLLOWED
BY TREATMENT OF THE PROCESS WATER

(4) DI SCHARGE OF A PORTION OF THE TREATED PROCESS WATER TO
BRODHEAD CREEK AND THE REI NJECTI ON OF THE RENMAI NI NG
TREATED PROCESS WATER | NTO THE SUBSURFACE SO LS TO ENHANCE
COAL TAR RECOVERY

(5) DISPCSAL OF THE RECOVERED COAL TAR AT AN OFFSI TE PERM TTED
I NCI NERATI ON FACI LI TY

(6) I NSTALLATION OF A FENCE TO PREVENT PUBLI C ACCESS DURI NG
REMEDI AL ACTI VI TI ES

(7) 1 MPOSITION COF DEED RESTRICTIONS TO LIMT FUTURE USE OF THE SI TE

(8) MONI TORING OF GROUND WATER AND BI OTA | N BRODHEAD CREEK TO
ENSURE PROTECTI ON TO HUVAN HEALTH AND THE ENVI RONMENT.

#SD
STATUTORY DETERM NATI ONS

TH' S I NTERI M ACTI ON | S PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT, COWPLI ES W TH FEDERAL AND STATE
APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS FCOR THI S LI M TED- SCOPE ACTI ON, AND | S COST- EFFECTI VE.
THIS ACTION | S I NTERIM AND IS NOT | NTENDED TO UTI LI ZE PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT ( OR
RESOURCE RECOVERY) TECHNCLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE FOR TH S OPERABLE UNIT. THI'S I NTERIM
ACTI ON UTI LI ZES TREATMENT AND THUS IS | N FURTHERANCE OF THE STATUTCRY PREFERENCE FOR TREATMENT. BECAUSE TH S
ACTI ON DCES NOT CONSTI TUTE THE FI NAL REMEDY FOR THE OPERABLE UNI T, THE STATUTORY PREFERENCE FCR REMEDI ES THAT
EMPLOY TREATMENT (ALTHOUGH PARTI ALLY ADDRESSED IN TH S REMEDY) THAT REDUCES TOXICI TY, MOBILITY, OR VOLUME AS
A PRI NCI PAL ELEMENT W LL BE ADDRESSED BY A FI NAL RESPONSE ACTI ON.  SUBSEQUENT ACTI ONS ARE PLANNED TO ADDRESS
FULLY THE THREATS PCSED BY THI S SI TE.

BECAUSE THI S | NTERI M REMEDY W LL RESULT | N HAZARDOUS SUBSTANCES REMAI NI NG ONSI TE ABOVE HEALTH BASED
LEVELS, A REVIEWWLL BE CONDUCTED W THI N FI VE YEARS AFTER COMMENCEMENT OF THE | NTERI M REMEDI AL ACTI ON AS
EPA CONTI NUES TO DEVELCP FI NAL REMEDI AL ALTERNATI VES FOR THI S OPERABLE UNIT. THE REVIEWWLL BE CONDUCTED TO
ENSURE THAT THE REMEDY CONTI NUES TO PROVI DE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT.
BECAUSE THIS IS AN | NTERIM ACTION ROD, REVIEWCOF TH'S SITE AND OF TH S REMEDY WLL BE CONTI NU NG AS PART CF
THE DEVELCPMENT OF THE FI NAL REMEDY.

EDW N B. ERI CKSON DATE: 03/29/91
REG ONAL ADM NI STRATOR
REG ON I 11



#SNLD
SI TE NAME, LOCATI ON, AND DESCRI PTI ON

THE BRODHEAD CREEK SI TE ENCOWMPASSES APPROXI MATELY 12 ACRES IN THE BCOROUGH OF STROUDSBURG I N MONRCE COUNTY,
PENNSYLVANIA (FIGURE 1). THE SITE LIES ON THE WEST BANK OF BRODHEAD CREEK BETWEEN THE BRI DGES OF RQUTE 209
(1 NTERBOROUGH BRI DGE) AND | NTERSTATE 80. THE DETAILED SI TE PLAN | S SHOMN ON FI GURE 2.

THE SI TE OCCUPI ES THE FLOOD PLAI N AREA AT THE CONFLUENCE COF BRCDHEAD CREEK AND MCM CHAEL CREEK. THE
NATURAL TOPOGRAPHY OVER MOST OF THE SITE IS ONE OF LON RELI EF.  SURFACE ELEVATI ONS OF THE NATURAL LAND
SURFACE OVER THE FLOCOD PLAI N AREAS OF THE SI TE RANGE BETWEEN ABQUT 377 FEET ABOVE MEAN SEA LEVEL (MBL) AT THE
RESPECTI VE CREEK BANKS TO 381 FEET IN THE FLOCD PLAIN INTERIOR  THI S IS CONTRASTED | N THE NORTHERN ONE- TH RD
OF THE SITE, WHERE THE LAND SURFACE RI SES ABRUPTLY FROM THE FLOOD PLAIN TO AN ELEVATI ON OF ABOUT 400 FEET.

SUPERI MPCSED OVER THE NATURAL TCPOGRAPHY | S A LARGE MAN- MADE EARTHEN LEVEE CONSTRUCTED TO PROTECT THE
STROUDSBURG MUNI Cl PAL SEWAGE TREATMENT PLANT FROM FLOOD WATERS SUCH AS THOSE EXPERI ENCED I N THE AFTERMVATH OF
HURRI CANE HAZEL I N 1955. ON THE SITE PRCPER, TH S LEVEE | S ARCUATE I N PLAN, CURVI NG FROM QUT CF THE NORTH
AND TO THE WEST, EFFECTI VELY BLOCKI NG ANY POTENTI AL FLOODI NG FROM El THER BRODHEAD CREEK CR MCM CHAEL CREEK
THE LEVEE CROMN ( ELEVATI ON OF 408 FEET) IS ABOUT 25 TO 30 FEET ABOVE THE SURRCUNDI NG FLOCD PLAIN. THE CREEK
SIDE OF THE LEVEE IS SLOPED AT 2.5:1 WH LE THE CPPCSI TE SIDE |'S SLOPED AT 2: 1.

TO THE WEST, THE LEVEE EXTENDS QUT CF THE SI TE AREA. TO THE NORTH, THE LEVEE ABUTS THE NATURAL LAND
SURFACE AND A CONCRETE FLOOD WALL WHI CH PROTECTS A PENNSYLVANI A POAER AND LI GHT COVPANY (PP&L) SUBSTATI ON.
THE CONCRETE FLOOD WALL EXTENDS FROM THE LEVEE EMBANKMENT NORTHWARD AND |'S KEYED | NTO THE WEST ABUTMENT FCR
THE | NTERBOROUGH BRI DGE. THE FLOOD WALL IS A 22- FOOT TALL RElI NFORCED, CAST-I| N PLACE CONCRETE WALL
CONSTRUCTED ON TCOP OF AN | NTERLOCKI NG SHEET PI LE FOUNDATI ON WHI CH EXTENDS DOM TO ELEVATI ON 361 FEET. THE
ELEVATI ON AT THE TOP OF THE CONCRETE WALL IS ABQUT 407 FEET ABOVE MEAN SEA LEVEL.

A SMALLER, AND PRESUVABLY OLDER EARTHEN LEVEE, WHI CH EXTENDS NORTHWARD FROM THE MAI N FLOOD CONTRCL LEVEE,
SEPARATES THE FLOCD PLAIN AREA OF THE SI TE FROM THE GROUNDS OF THE STROUDSBURG MUNI Cl PAL SEWAGE TREATMENT
PLANT. TH' S SMALLER LEVEE RI SES ABQUT 13 FEET ABOVE THE FLOOD PLAIN WTH I TS CROM REACH NG ABOUT ELEVATI ON
394 FEET ABOVE MEAN SEA LEVEL.

TWDO SVALL DRAI NAGE CHANNELS ENTER THE SITE, JON IN THE SITE | NTERI OR, AND FLOW THROUGH THE FORMER FLOOD
PLAIN AREA. THE SMALLER OF THE TWD IS I NTERM TTENT I N NATURE, AS IT CARRI ES STORM RUN- CFF, ENTERI NG THE SI TE
AT THE NORTHEAST CORNER VI A A STORM SEVER OQUTFALL. THE SMALLER CHANNEL |'S NOT CONSI DERED TO BE A MAJOR SI TE
FEATURE FOR TH S REASON. THE LARCER CHANNEL | S PERENNI AL | N NATURE AND ENTERS THE SI TE FROM THE
WEST- NCRTHWEST, FLOW NG ACRCSS THE CENTRAL PORTION OF THE SI TE THROUGH A FLOOD GATE IN THE LEVEE TO I TS
QUTLET ON BRCDHEAD CREEK. I T | S REFERRED TO HEREI N AS THE URBAN RUN- OFF CHANNEL.

THE NORTHERN SI TE BOUNDARY |S A COVBI NATI ON OF PRI VATE COMMERCI AL PROPERTI ES AND A CEMETERY LOCATED ALONG
MAI N STREET | N STROUDSBURG

THE BRODHEAD CREEK SI TE |'S LOCATED W TH N THE VALLEY AND RI DGE PHYS|I OGRAPH C PROVI NCE OF THE APPALACH AN
MOUNTAI NS. BEDROCK AT THE SITE IS THE DEVONI AN AGE MARCELLUS SHALE WH CH | S DESCRI BED AS A DARK, FI SSILE,
CARBONACEQUS SHALE, W TH SOVE NOTABLY CALCERQUS ZONES. DI RECTLY UNDERLYI NG THE MARCELLUS SHALE I N THE
VICNTY OF THE BRODHEAD CREEK SI TE | S THE DEVONI AN AGE BUTTERM LK FALLS FORVATION VHICH IS A VI ABLE WATER
SUPPLY. TH S FORVATI ON SUPPLI ES THE G TY OF EAST STROUDSBURG MUNI Gl PAL VELLS #1 AND #2. THE AREAL
STRUCTURAL GECLOGY OF THE BEDROCK IS COVWPLEX, WTH MANY SMALL FOLDS SUPERI MPOSED ON MAJCR FOLDS. HOWEVER,
THE DOM NANT ALI GNMVENT OF MAJOR BEDROCK STRUCTURES IN THE REG ON | S NORTHEAST TO SCQUTHWEST.

THE W DE VALLEY THROUGH WH CH BRCDHEAD CREEK FLOWS HAS BEEN FI LLED BY UP TO 100 FEET OF UNCONSOLI DATED
GLACI AL DEPCSI TS. THE BRODHEAD CREEK SI TE IS UNDERLAI N BY AT LEAST 60 FEET OF UNCONSOLI DATED SEDI MENTS CF
BOTH GLACI AL, RECENT FLUVI AL, AND HUVAN CRIG@ N.  FOUR DI STI NCT STRATA CAN BE | DENTI FIED WTHI N THI S | NTERVAL:
SURFI CI AL FILL, FLOCDPLAI N DEPCSI TS, STREAM GRAVELS, AND SILTY SANDS.

SURFI CI AL FI NE SANDS AND SI LTS DEPCSI TED DURI NG FLOCD EVENTS CF BRODHEAD AND MCM CHAEL CREEKS COWPRI SE THE
FLOOD PLAIN DEPCSITS. FLUVIAL ORIG N STREAM GRAVELS UNDERLI E THE FLOCD PLAI N FI LL DEPCSI TS BENEATH MJUCH OF
THE SI TE, AND ARE THE SURFI CI AL MATERI ALS I N SOME AREAS OF THE SI TE. THE LI THOLOGY OF THE STREAM GRAVELS CAN
BE CHARACTERI ZED AS LOCSELY CONSCLI DATED, STRATI FI ED, WELL ROUNDED, COARSE GRAVELS. THESE GRAVELS ARE MOST
LI KELY REWORKED GLACI AL DRI FT TRANSPORTED AND DEPCSI TED BY THE STREAMS AS THEY M GRATED ACRCSS THE VALLEY
FLOOR DURI NG THE PAST, THEREFORE, TH S GRAVEL DEPCSI T CORRELATES W TH THE STREAMBED GRAVELS | N THE BRCDHEAD
CREEK CHANNEL.

H STORI C SI TE BCRINGS AND TEST PI' T CBSERVATI ONS | NDI CATE THAT THE STREAM GRAVEL DEPCSI TS ARE LIMTED I N
HORI ZONTAL EXTENT, PINCH NG OQUT | N THE WEST- CENTRAL AND SOUTHERN PORTI ON OF THE STUDY AREA. THE STREAM
GRAVEL THI CKNESS AVERAGES ABQUT 10 TO 15 FEET, BUT RANGES FROM ABSENT | N SOME PARTS OF THE STUDY AREA TO A
MAXI MUM OF OVER 25 FEET I N A STRATI GRAPHI C DEPRESSI ON NEAR THE CENTER OF THE SITE. FIGURE 3 SHOAS A CONTOUR



MAP OF THE BASE OF THE STREAM GRAVELS (OR THE TOP OF THE UNDERLYI NG SI LTY SANDS) WHI CH SHOMS THI S

STRATI GRAPHI C DEPRESSI ON.  THE SHAPE AND LOCATI ON OF THE STRATI GRAPHI C DEPRESSI ON SUGGEST THAT I T MAY HAVE
BEEN CO NCI DENT W TH A CONFLUENCE OF THE ANCESTRAL BRODHEAD CREEK AND ANOTHER ANCESTRAL DRAI NAGE. HOWEVER,
I T I'S POSTULATED THAT THE DEPRESSI ON | S A KETTLE FEATURE CREATED BY THE MELTI NG OF A LARGE BLOCK OF GLACI AL
| CE EMBEDDED | N THE SILTY SAND.

THE TH CKNESS OF THE STREAM GRAVEL UNI T BENEATH AND | MVEDI ATELY EAST OF BRCDHEAD CREEK IS WELL DEFI NED.
HOMNEVER, THE EXTENT OF THE STREAM GRAVEL EAST OF THE EASTERN LEVEE IS NOT KNOMWN. BECAUSE THE STREAM  GRAVEL
IS A CHANNEL DEPGCSIT, IT IS NOT EXPECTED TO BE EXTENSIVE. THE UNIT IS TH N IN TH' S AREA, RANG NG BETWEEN
APPROXI MATELY 10 FEET THI CK ON THE NORTH NEAR THE | NTERBOROUGH BRI DGE TO APPROXI MATELY 16 FEET TH CK ACROSS
FROM THE | SLAND LOCATED | N BRODHEAD CREEK. BORI NGS AND BACKHCE PI TS ON THE | SLAND | NDI CATED A SI GNI FI CANT
THI NNI NG OF THE GRAVEL UNI T BENEATH BRODHEAD CREEK DUE TO DOANCUTTI NG BY EROSI ON ANDY OR DREDG NG UNDER THE
ISLAND, THE UNNT THINS TO 4 TO 6 FEET TH CK.  SINCE THE STREAM BED | TSELF IS AT A LOAER ELEVATI ON THAN THE
I SLAND SURFACE, THE UNIT IS EVEN TH NNER UNDER THE STREAM AND MAY PGCSSI BLY BE ABSENT | N SOVE AREAS.

A DEPCSI T OF STRATI FI ED FI NE SANDS AND SI LTS, WTH SOMVE CLAYEY AND GRAVELLY LENSES UNDERLI ES THE STREAM
GRAVELS AT THE SITE. THESE SED MENTS HAVE BEEN DESCRI BED AS FAIRLY UNI FORM SILTY SANDS W TH VI RTUALLY NO
CLAY FRACTI ON PRESENT. AVAI LABLE DATA | NDI CATES THAT THESE SEDI MENTS APPEAR TO BE ABQUT 60 FEET THI CK.
UNDERLYI NG THE DEPCSI TS | S A GLACIAL TILL DEPCSI T. THE THI CKNESS OF THE TILL BENEATH THE SITE IS  PRESENTLY
NOT KNOMWN, BUT BURI ED VALLEYS AS DEEP AS 300 FEET OCCUR IN TH S REG ON

THE STROUDSBURG BCROUGH | S ZONED W TH AREAS DESI GNATED RESI DENTI AL, COMMVERCI AL, AND CPEN SPACE. AT THE
BRODHEAD CREEK SI TE, THE CREEK, | TS EASTERN AND WESTERN BANKS, AND THE SVALL PROMONTORY AT THE CONFLUENCE OF
BRODHEAD AND MCM CHAEL CREEKS ARE ZONED AS OPEN SPACE. THE LAND FROM THE TOP OF THE FLOOD CONTRCL LEVEE
WESTWARD THROUGH MAI N STREET IS ZONED AS GENERAL COMMERCI AL LAND. LAND USE AT THE BRODHEAD CREEK SITE | S
CATEGORI ZED AS UNDEVELOPED, W TH SOVE AREAS ( SEWAGE TREATMENT PLANT AND STROUDSBURG GAS COVPANY) BEI NG
CLASSI FI ED AS UTI LI TI ES.

THE REG ON SURROUNDI NG THE BCOROUGH OF STROUDSBURG | NCLUDES A POCONO MOUNTAI NS RECREATI ONAL AREA USED FOR
SKIITNG H KING CAMPI NG HUNTING AND FI SH NG  STROUDSBURG BOROUGH OCCUPI ES 1.3 SQUARE M LES AND HAS A
POPULATI ON DENSI TY OF 4,571. | N 1988, THE BOROUGH HAD 5, 943 RESI DENTS. STROUDSBURG BOROUGH | S SERVED BY A
PUBLI C WATER SUPPLY OANED BY THE STROUDSBURG MUNI G PAL AUTHORI TY. THE URBAN AREAS OF STRCUDSBURG AND  EAST
STROUDSBURG ARE SUPPLI ED BY SURFACE AND GROUND WATER. THE STROUDSBURG MUNI CI PAL AUTHORI TY OBTAINS | TS WATER
SUPPLY FROM BRCDHEAD CREEK ( UPSTREAM OF THE SI TE) FROM WATER THAT |'S PUVPED DI RECTLY TO THE MUNI Cl PAL
AUTHORI TY PLANT. THE BOROUGH OF EAST STROUDSBURG RECEI VES | TS WATER VI A A GRAVI TY FEED FROM TWD | MPOUNDIVENT
RESERVA RS I N SM THFI ELD TOMSH P, AND FROM THREE WELLS IN THE CI TY OF EAST STROUDSBURG TWD OF THE WVELLS
ARE LOCATED ON THE CAMPUS OF EAST STROUDSBURG WHI LE THE THIRD IS A WELL SCREENED AT THE TCP CF BEDROCK AND
LOCATED OVER 2, 000 FEET UPSTREAM CF THE SI TE, ON THE CPPCSI TE S| DE OF BRCDHEAD CREEK | N DANSBURY PARK.

A TOTAL OF FORTY POTABLE WELLS ARE PRESENT WTHIN A TWO M LE RADI US OF THE BRODHEAD CREEK SI TE, OF WH CH
33 VELLS ARE DOMESTI C WELLS. MOST OF THESE WELLS ARE | NSTALLED | N BEDROCK. BECAUSE COF BOROUGH OF
STROUDSBURG CORDI NANCES RESTRI CTI NG THEI R USE, PRI VATE WELLS CANNOT BE USED FCR DRI NKI NG WATER CR BATHI NG
PURPOSES W THI N THE BOROUGH. RESI DENTS MUST HOOK UP TO THE MUNI CI PAL WATER SUPPLY.

#SHEA
SI TE H STORY AND ENFORCEMENT ACTI VI TI ES

UNI ON GAS COWPANY |'S A SUCCESSOR TO COVPANI ES WHI CH CPERATED A COAL GASI FI CATI ON PLANT ALONG THE WEST BANK
OF BRODHEAD CREEK | N STROUDSBURG, PENNSYLVANI A, FROM APPROXI MATELY 1888 TO 1944. A WASTE PRODUCT FROM THESE
OPERATI ONS WAS A BLACK TAR-LIKE LIQU D (COAL TAR) WTH A DENSI TY GREATER THAN WATER AND PRI NCI PALLY COVPOSED
OF POLYNUCLEAR AROVATI C HYDROCARBONS (PAHS). THESE WASTES WERE PLACED | N AN OPEN PI T LOCATED ON THE
PROPERTY. TH' S PRACTI CE CONTI NUED UNTIL THE M D-1940' S.

I'N 1917, PENNSYLVANI A PONER & LI GHT COVPANY (PP&L) PURCHASED THE ELECTRI CAL SECTI ON CF THE UNI ON GAS
COWANY FACILITIES. FROM 1917 UNTIL THE 1960'S, PP&L ACQUI RED ADJO NI NG PROPERTI ES I N SECTI ONS, AMONG WH CH
WAS PRCPERTY OMED BY UNI ON GAS COVPANY.

ON OCTOBER 7, 1980, DURI NG CONSTRUCTI ON REPAIRS TO THE TCE OF THE FLOOD CONTRCL LEVEE AT THE Sl TE,
MATERI ALS | DENTI FI ED AS COAL TAR WERE OBSERVED SEEPI NG | NTO BRODHEAD CREEK. AS A RESULT, SEVERAL
I NVESTI GATI ONS AND EMERGENCY RESPONSE MEASURES VERE | NI TI ATED FROM 1981 THROUGH 1984 UNDER THE DI RECTI ON OF
EPA | NCLUDI NG

(1) I NSTALLATION OF FI LTER FENCES AND UNDERFLOW DAMS BY THE
PENNSYLVANI A DEPARTMENT OF ENVI RONMENTAL RESCQURCES ( PADER)
AND EPA TO | NTERCEPT COAL TAR SEEPAGE;

(2) I NSTALLATION OF A COAL TAR RECOVERY PI T BY PADER ON THE



BANK OF BRCDHEAD CREEK;

(3) CONSTRUCTI ON COF A SLURRY WALL BY EPA TO M Tl GATE COAL TAR
M GRATI ON FROM THE SI TE TONMRD BRODHEAD CREEK;

(4) EXCAVATI ON OF BACKWATER CHANNEL AREA WHERE COAL TAR
SEEPACGE APPEARED TO BE PARTI CULARLY SI GNI FI CANT; AND

(5) I NSTALLATI ON OF RECOVERY WELLS IN THE MAIN COAL TAR PCCL
BY PP&L W TH SUBSEQUENT RECOVERY OF APPROXI MATELY 8, 000
GALLONS OF COAL TAR

THE | NSTALLATI ON OF FI LTER FENCES AND UNDERFLOW DAMS WERE TEMPORARY MEASURES TO CONTRCL THE | MVEDI ATE
DI SCHARGES TO BRODHEAD CREEK. THE | NSTALLATI ON OF A COAL TAR RECOVERY PI T WAS DI SCOVERED NOT' TO BE A
VI ABLE METHOD OF COAL TAR RECOVERY.

THE SLURRY WALL | NSTALLED AT THE SI TE WAS DESI GNED TO HALT THE LATERAL FLOW OF FREE PHASE COAL TAR TO
BRODHEAD CREEK THROUGH THE STREAM GRAVEL UNIT AT THE SITE. THE WALL IS 648 FEET I N LENGTH, 1 FOOT WDE, AND
17 FEET DEEP WTH THE LOAER TWD FEET KEYED (I|.E., PENETRATING |INTO THE SILTY SAND UNIT ONSITE. THE SURFACE
ELEVATI ON CF THE SLURRY WALL | S 380 FEET EXCEPT FOR A 100 FOOT SECTION | N THE NORTHERN AREA OF THE SI TE WHERE
THE SURFACE ELEVATION IS 382 FEET. THE WALL BOTTOM ELEVATION IS 365 FEET EXCEPT FOR A SECTION 170 FEET IN
LENGITH ACRCSS THE STRATI GRAPHI C DEPRESSI ON WHERE THE WALL BOTTOM EXTENDS DOMMWARD TO 358. 5 FEET. THE
UPSTREAM END OF THE SLURRY WALL ABUTS THE SHEET PI LI NG BASE OF THE CONCRETE FLOCD WALL. THE DOANSTREAM END
OF THE SLURRY WALL IS KEYED | NTO A CEMENT/ BENTONI TE GROUT CURTAI N 50 FEET I N LENGTH THAT JO NS THE LEVEE
CORE. SINCE THE WALL IS KEYED AT I TS BASE I NTO THE FI NER GRAI NED AND LONER PERVEABI LI TY SILTY SAND UNI T, THE
SLURRY WALL PREVENTS THE M GRATI ON OF FREE PHASE COAL TAR HOWEVER, THE WALL DCES NOT CONSTI TUTE AN ABSCLUTE
BARRI ER TO GROUND WATER FLOW TOMRD BRCDHEAD CREEK SI NCE GROUND WATER MAY FLOW BENEATH AND ARCUND I T.

I N JANUARY, 1982 EPA AND PADER CONDUCTED A PROGRAM DESI GNED TO REMOVE COAL TAR FROM A BACKWATER- CHANNEL
AREA FORVERLY LOCATED JUST UPSTREAM OF THE URBAN RUNOFF CHANNEL ON THE CREEK SIDE OF THE LEVEE. TH S PROGRAM
ENTAI LED THE EXCAVATI ON OF SEDI MENT FROM AN AREA 350 FEET LONG 10 FEET WDE, AND 7 FEET DEEP. A TOTAL OF
ABQUT 900 CuUBI C YARDS WERE REMOVED W TH APPROXI MATELY 280 CuBl C YARDS DRUMMVED AND DI SPCSED OF AT A SECURE
LANDFI LL.  UPON COVPLETI ON OF THE EXCAVATI ON PROGRAMS, THE EXCAVATI ON WAS DEWATERED AND BACKFI LLED W TH 600
CuBI C YARDS CF CLAY AND 300 CuBI C YARDS CF CLEAN SO L, OVERLAIN BY STONE RIP RAP. THUS, THE BACKWATER
CHANNEL NO LONGER EXI STS.

PP&L BEGAN CPERATI ON OF A COAL- TAR RECOVERY SYSTEM | N FEBRUARY 1982. THE RECOVERY OF COAL TAR WAS
CONDUCTED PRI NCI PALLY AT THE CENTRAL RECOVERY WELL NEST (RCC) WH CH | NTERCEPTED A COAL TAR POOL LOCATED IN A
STRATI GRAPH C DEPRESSI ON ONSI TE. A TOTAL CF 8,000 GALLONS OF RELATI VELY PURE COAL TAR WAS REMOVED FROM THE
STRATI GRAPH C DEPRESSI ON.  THE RECOVERY SYSTEM WAS DECOWM SSI ONED | N JULY 1983.

UNDER PROVI SI ONS OF CERCLA, THE SI TE WAS PLACED ON THE NATIONAL PRI ORI TIES LI ST (NPL) | N DECEMBER, 1982
W TH A HAZARD RANKI NG SCORE (HRS) OF 31.09. THE REGULATI ONS ENACTED PURSUANT TO CERCLA REQUI RE THAT A
REMEDI AL | NVESTI GATI ON AND FEASI BI LI TY STUDY (RI/FS) AND BASELI NE Rl SK ASSESSMENT BE CONDUCTED AT EACH NPL
SITEE THE PURPOSE OF AN R | S TO CHARACTERI ZE CONDI TI ONS AT THE SITE. THE SUBSEQUENT FS THEN DEVELCPS,
SCREENS, AND ANALYZES A SERI ES CF REMEDI AL ALTERNATI VES FOR ADDRESSI NG CONTAM NATI ON AT THE SITE. ON AUGUST
20, 1987, PP&L AND UNI ON GAS COVPANY ENTERED | NTO A CONSENT CORDER AND AGREEMENT W TH PADER TO CONDUCT THE
R /FS FOR THE BRODHEAD CREEK SITE. FI ELD WORK FOR THE REMEDI AL | NVESTI GATI ON WAS | NI TI ATED ON AUGUST 16,
1988 AND WAS COVPLETED BY APRIL 4, 1989.

#HCP
H GHLI GHTS CF COVWUNI TY PARTI Cl PATI ON

THE RI/FS AND PROPCSED PLAN FOR OU-1 WERE RELEASED FOR PUBLI C COMMENT AS PART OF THE ADM NI STRATI VE RECORD
FI LE ON FEBRUARY 15, 1991, | N ACCORDANCE W TH SECTI ONS 113(K)(2)(B), 117(A), AND 121 (F)(1)(G OF CERCLA
THESE AND OTHER RELATED DOCUMENTS WERE MADE AVAI LABLE TO THE PUBLIC | N BOTH THE ADM NI STRATI VE RECORD FI LE
LOCATED | N EPA REGI ON |11 OFFI CES AND AT THE STROUDSBURG BOROUGH BUI LDI NG | N STROUDSBURG, ~ PENNSYLVANI A; A
NOTI CE OF THEI R AVAI LABI LI TY WAS PUBLI SHED | N THE POCONO RECORD ON FEBRUARY 15, 1991. A PUBLIC MEETING TO
DI SCUSS THE PROPCSED PLAN FOR OU-1 WAS HELD ON FEBRUARY 27, 1991 IN STROUDSBURG ~ PENNSYLVANIA. EPA'S
RESPONSE TO ALL COMVENTS ON THE PROPOSED PLAN RECEI VED DUR NG THE COMMVENT PERI OD |'S | NCLUDED | N THE
RESPONS| VENESS SUMMARY | N TH'S ROD. | N ADDI TION, A COPY OF THE TRANSCRI PT OF THE PUBLI C MEETI NG HAS BEEN
PLACED | N THE ADM NI STRATI VE RECORD FI LE AND | NFORMVATI ON REPOSI TCRY.

#SRRA
SCCPE AND ROLE OF RESPONSE ACTI ON

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THE SI TE, | F NOT ADDRESSED THRCOUGH A REMEDI AL



ACTI ON, MAY PRESENT A CURRENT CR POTENTI AL THREAT TO PUBLI C HEALTH, WELFARE, OR THE ENVI RONVENT.

SECTI ON 300. 430(A) (1) (11) (A) OF THE NATIONAL O L AND HAZARDOUS SUBSTANCES POLLUTI ON CONTI NGENCY PLAN
(NCP), 40 CFR 300.430(A) (1) (11)(A), PROVIDES THAT SUPERFUND NPL SI TES " SHOULD GENERALLY BE REMEDI ATED | N
OPERABLE UNI TS WHEN EARLY ACTI ONS ARE NECESSARY OR APPROPRI ATE TO ACH EVE SI GNI FI CANT RI SK REDUCTI ON QUI CKLY,
WHEN PHASED ANALYSI S OR RESPONSE | S NECESSARY OR APPROPRI ATE G VEN THE S| ZE OR COMPLEXI TY OF THE SI TE, OR TO
EXPEDI TE THE COVPLETI ON OF A TOTAL CLEANUP".

EPA HAS DI VI DED THE REMEDI AL WORK TO BE UNDERTAKEN AT THE BRCDHEAD CREEK SI TE | NTO TWD MANAGEABLE
COVPONENTS CALLED "OPERABLE UNITS (QUS)".

THESE ARE AS FOLLOWE:
QU-1: CONTAM NATED SUBSURFACE SO LS CONTAI NI NG FREE COAL TAR IN THE STREAM GRAVEL UNI T
QU 2: ALL GROUND WATER I'N THE SUBSURFACE UNI TS FROM THE STREAM GRAVEL TO AND | NCLUDI NG BEDRCCK

TH S RECORD OF DECI SI ON HAS BEEN PREPARED TO DOCUMENT THE SELECTED | NTERI M REMEDY FOR OQU-1. THE MATERI ALS
TO BE ADDRESSED I N QU-1 PRESENT THE PRI NCI PAL THREATS PCSED BY THE SITE. OU-2 WLL BE ADDRESSED I N A FUTURE
PROPOSED PLAN AND RECORD OF DECI SI ON AFTER FURTHER | NVESTI GATI ONS ARE CONDUCTED TO ASSESS ALL GRCUND WATER | N
THE SUBSURFACE UNI TS FROM THE STREAM GRAVEL TO AND | NCLUDI NG BEDROCK AT THE SI TE.

I T HAS BEEN DETERM NED THAT AN | NTERI M REMEDI AL ACTI ON SHOULD BE TAKEN UNDER OU-1 TO I NI TI ATE REDUCTI ON COF
TOXICTY, MOBILITY, AND VOLUVE OF CONTAM NANTS I N THE STREAM GRAVEL UNIT AT THE SITE. TH S | NTER M ACTI ON
WLL ENTAIL THE REMOVAL OF THE FREE COAL TAR (I.E., COAL TAR AT 100 PERCENT PORE VOLUME SATURATI ON) FROM THE
STREAM GRAVEL UNIT. THE FREE COAL TAR IS A PRI NCl PAL THREAT TO HUVAN HEALTH AND THE ENVI RONMENT AS I T
| MPARTS HI GH LEVELS OF CONTAM NANTS | NTO THE GROUND WATER I N THE STREAM GRAVEL UNIT AND MAY SERVE AS A
POTENTI AL SQURCE OF RELEASE OF CONTAM NATI ON TO THE GROUND WATER I N BEDROCK. | MPLEMENTATION OF THI S
I NTERI M ACTI ON WLL REMOVE THE SOURCE OF THE H GHEST LEVEL OF CONTAM NATI ON AND W LL ALSO REDUCE FURTHER
LEACH NG OF CONTAM NANTS | NTO THE GROUND WATER

IN ADDI TION TO M NI M ZI NG THE M GRATI ON OF CONTAM NANTS BY TH S | NTERI M ACTI ON, DATA GENERATED DURI NG THE
| MPLEMENTATI ON OF THE | NTERI M REMEDI AL DESI GN AND THE FURTHER | NVESTI GATI ONS FOR OU-2 WLL PROVI DE THE
| NFORVATI ON NECESSARY TO DETERM NE WHETHER ( AND WHERE) RESTORATI ON OF GROUND WATER TO BENEFI Cl AL USE ANDY OR
GROUND WATER " BACKGRCOUND' QUALI TY CONDI TIONS IS FEASI BLE. A FI NAL REMEDI AL ACTI ON ADDRESSI NG GROUND WATER
AND SUBSURFACE SO L CONTAM NATI ON SHALL BE SELECTED THROUGH A SUBSEQUENT RECORD OF DECI SI ON (ROD).

#SSC
SUMVARY OF SI TE CHARACTERI STI CS

WASTE CHARACTERI ZATI ON

THE COAL TAR DI SPCSED COF I N THE SUBSURFACE SO LS AT THE BRCDHEAD CREEK SI TE WAS THE WASTE PRCDUCT OF A
COAL GASI FI CATI ON PLANT WH CH OPERATED AT THE SI TE BETWEEN 1888 AND 1944. NO FACTUAL ACCOUNTS OF ACTUAL
OPERATI ONS AT THE PLANT EXI ST NOR IS THERE ANY CERTAI NTY OF THE ACTUAL PROCESS CR PROCESSES USED TO
MANUFACTURE THE GAS. HOWEVER, THE TARS GENERATED BY GAS MANUFACTURI NG PLANTS HAVE SEVERAL GENERAL
CHARACTERI STI CS I NCLUDI NG (1) A DENSITY SLI GHTLY GREATER THAN WATER

AND (2) A COWPCSI TI ON LACKI NG TAR ACI DS (PRI MARI LY PHENOLI CS) BUT CONTAI NI NG LARGE AMOUNTS OF HI GH
MOLECULAR VEI GHT RESI DUAL MATERI AL W TH 40- 75 PERCENT OF THE TARS BO LI NG ABOVE 300 C.

THE CHEM CAL CONSTI TUENTS OF COAL TARS ARE PRI MARI LY PCLYNUCLEAR AROVATI C HYDROCARBONS ( PAHS), | NCLUDI NG
HETEROCYCLI C COVPOUNDS. COAL TARS TYPI CALLY CONSI ST OF THE FOLLOW NG

DI STI LLATI ON

COVPCSI TI ON RANGE TYPI CAL COWPGCSI Tl ON
LIGHT AL UP TO 200 DEGREES C MONCCYCLI C AROVATI CS
M DDLE AL 200- 250 DEGREES C SUBSTI TUTED MONCCYCLI C

AND DI CYCLI C AROVATI CS

HEAVY O L 250- 300 DEGREES C SUBSTI TUTED DI CYCLI C
AROVATI CS
ANTHRACENE O L 300- 350 DEGREES C SUBSTI TUTED DI CYCLI C

ARQVATI CS; TRI- AND
PCLYCYCLI C AROVATI CS



PI TCH CARBON, WAX, BOTTOVB

DURING THE R AT THE SITE, A SAMPLE CF COAL TAR FROM WELL RCC-C WAS COLLECTED AND SUBM TTED FCR PERCENT
WATER AND FRACTI ONAL DI STI LLATI ON TESTI NG  THE DI STI LLATI ON DATA AND SPECI FI C GRAVI TY (VWH CH APPROACHED
THAT OF WATER) | NDI CATE THAT THE COAL TAR AT THE BRODHEAD CREEK S| TE CONSI STS OF APPROXI MATELY 50 PERCENT
LI GAT AND M DDLE O L COVWONENTS. BASED ON THE DI STI LLATI ON DATA, THE LI GHT AND M DDLE O L COVPONENT WOULD
SUGGEST THAT NAPHTHALENE AND SUBSTI TUTED NAPHTHALENE ARE THE LI KELY MAJOR COMPONENT OF THE COAL TAR

METALS ANALYSI S OF THE COAL TAR REVEALED SLI GHTLY ELEVATED ARSENI C CONCENTRATIONS IN THE TAR  THE
REMAI NI NG METALS VALUES WERE BELOW AVERAGE CONCENTRATI ONS OBSERVED I N THE NATURAL SO L ENVI RONMENT OCCUPI ED
BY THE COAL TAR

COAL TAR I'S NOT' A RESOURCE CONSERVATI ON AND RECOVERY ACT, AS AMENDED, (RCRA) LI STED WASTE. HOWEVER, THE
COAL TAR CONSTI TUENTS ARE SUFFI CI ENTLY SI M LAR TO THE RCRA LI STED K087 WASTE THAT IT IS BOTH RELEVANT AND
APPROPRI ATE TO MEET SOVE OF THE RCRA REQUI REMENTS FOR SAI D LI STED WASTE.

MECHANI CS AND EXTENT OF COAL TAR M GRATI ON

THE COAL TAR AT THE BRODHEAD CREEK SI TE HAS A DENSITY SLI GHTLY GREATER THAN WATER ~ ONCE COAL TAR WAS
I NTRODUCED | NTO THE SUBSURFACE AT THE SITE, THE DENSI TY DI FFERENTI AL CAUSED THE COAL TAR TO SI NK DOMWARD
THROUGH BOTH THE UNSATURATED AND SATURATED SECTI ONS OF THE STREAM GRAVEL UNIT TO THE | NTERFACE WTH THE SI LTY
SAND UNIT.

THE COAL TAR MOVEMENT DOMMWARD | NTO THE FI NER GRAI NED SILTY SAND | S PREVENTED BY THE H GHER CAPI LLARY
PRESSURES W TH N THE MJUCH SVALLER DI AMETER PORES OF THAT UNIT. FROM THE SOURCE AREA, CONTI NUED M GRATI ON
HAS BEEN LATERAL DOWNGRADI ENT ALONG THE SLOPI NG SURFACES OF THE SILTY SAND UNIT TO LOAER PO NTS WHERE | T
ACCUMULATED | F SUFFI CI ENT COAL TAR VOLUME WAS PRESENT. TH S PROCESS ACCOUNTS FOR THE H STORI C ACCUMULATI ON
OF RECOVERABLE VOLUMES OF COAL TAR WTHI N THE STRATI GRAPH C DEPRESSI ON I N THE SILTY SAND UNI T LOCATED
DI RECTLY DOMGRADI ENT OF THE FORMER GASI FI CATI ON PLANT FACI LI TI ES.

FI GURE 4 DEPI CTS THE AREAS DEFI NED AS THE EXTENT OF THE COAL TAR CONTAM NATI ON. THE AREA DEFI NED AS THE
EXTENT OF THE COAL TAR PRESENCE ENCLOSES ALL H STORI CAL COAL TAR OBSERVATI ONS, AND | T CANNOT BE | NFERRED THAT
THE ENTI RE AREA |'S CONTAM NATED BY A CONTI NUOUS LAYER OF MOBILE COAL TAR I T IS THE AREA WHERE COAL TAR MNAY
HAVE M GRATED THROUGH COARSER GRAI NED MATERI AL | N THE STREAM GRAVEL UNI T AND WHERE COAL TAR MAY REMAI N AT
RESI DUAL SATURATI ON LEVELS. THE REG ON COF THE SI TE QUTSI DE OF THE AREA DEFI NING THE EXTENT OF COAL TAR
PRESENCE, BASED ON ALL AVAI LABLE | NFORVATI ON, APPEARS TO BE UNAFFECTED BY COAL TAR AND THE COAL TAR DOES NOT
APPEAR TO HAVE M GRATED | NTO THESE AREAS | N THE PAST. NO COAL TAR WAS FOUND TO BE PRESENT EAST OF BRODHEAD
CREEK. TH S IS CONSI STENT W TH THE CONFI GURATI ON OF THE SURFACE OF THE SILTY SAND UNIT.

THE HORI ZONTAL AND VERTI CAL EXTENT OF POTENTI ALLY RECOVERABLE COAL TAR HAS BEEN | DENTI FI ED THROUGH
PERI ODI C SURVEYS OF THE R MONI TORI NG VELLS FOR THE PRESENCE OF A FREE COAL TAR (I.E., COAL TAR AT 100
PERCENT PORE VOLUME SATURATI ON) SURFACE. FI GURE 4 DEPICTS THE LI KELY EXTENT OF STRATI GRAPHI CALLY BOUND, BUT
POTENTI ALLY RECOVERABLE COAL TAR BASED ON THE DATA THAT ARE AVAI LABLE. TH' S FI GURE WAS COWPI LED FROM
STRATI GRAPHI C DATA, THE WELL MEASUREMENTS OF THE FREE COAL TAR SURFACE DURING THE R, AND THE HI STORI C COAL
TAR OBSERVATI ONS.  AS CAN BE SEEN FROM FI GURE 4, POTENTI ALLY RECOVERABLE COAL TAR IS TRAPPED I N A PORTI ON CF
THE STRATI GRAPHI C DEPRESSI ON EAST OF THE SLURRY WALL PROXI MAL TO MONI TORI NG WELL-2 (MW 2) AND | N THE LONEST
PORTI ON ( BELOW ABQUT ELEVATI ON 360 FEET) OF THE STRATI GRAPHI C DEPRESSI ON WEST OF THE SLURRY  WALL AS
MEASURED | N THE CENTRAL RECOVERY WELL CLUSTER (RCC). BOTH OF THESE FREE COAL TAR ACCUMULATI ONS CAN
REASONABLY BE CONSI DERED TO BE | MMOBI LI ZED BY THE CONFI GURATI ON OF THE TOP OF THE SILTY SAND, AND THUS ARE
NOT CAPABLE OF FURTHER M GRATI ON AS BULK NON- AQUEQUS PHASE. BASED ON THE R DATA, | T HAS BEEN CONCLUDED THAT
THE COAL TAR OBSERVED IN MW 2 | S CURRENTLY | MMOBI LE MATERI AL WHI CH WAS PRESENT PRI CR TO CONSTRUCTI ON OF THE
SLURRY WALL ONSI TE, AND WH CH WAS TRAPPED I N THE PORTI ON OF THE STRATI GRAPHI C DEPRESSI ON EAST OF THE SLURRY
WALL. | T WAS ALSO CONCLUDED THAT THE COAL TAR OBSERVED IN THE AREA COF RCC | S MATERI AL WHI CH HAS SLOALY
DRAI NED | NTO THE STRATI GRAPHI C DEPRESSI ON WEST OF THE SLURRY WALL FROM UPGRADI ENT AREAS ONSITE. TH S POOLED
COAL TAR | S EFFECTI VELY | MOBI LE. FIGQURE 5 SHOAS A STRATI GRAPH C CROSS- SECTI ON DEPI CTI NG THI S CONFI GURATI ON.

THE TOTAL AREAL EXTENT COF SUBSURFACE STREAM GRAVEL AFFECTED BY FREE COAL (AREAS MV 2 AND RCC) | S ESTI MATED
TO BE 1, 463 SQUARE FEET (0.03 ACRES), AND THE VOLUME | S ESTI MATED AT 179 CUBI C YARDS. THE TOTAL VOLUME OF
FREE COAL TAR ASSOCI ATED W TH THESE AREAS | S ESTI MATED TO BE APPROXI MATELY 9, 000 GALLONS, W TH 8, 715 GALLONS
AND 338 GALLONS OF FREE COAL TAR ASSCCI ATED WTH THE RCC AND THE MM 2 AREAS, RESPECTI VELY. BASED ON THESE
VOLUVE ESTI MATES, THE RCC AREA CONTAI NS GREATER THAN 96 PERCENT OF THE FREE COAL TAR PRESENT AT THE BRODHEAD
CREEK SI TE.

THE EXTENT OF SUBSURFACE STREAM GRAVELS AFFECTED BY COAL TAR AT RESI DUAL SATURATI ON LEVELS (I.E., COAL TAR
AT LESS THAN 100 PERCENT PORE VOLUME SATURATI ON) |S ESTI MATED TO BE 128, 702 SQUARE FEET (2.96 ACRES), AND THE
VOLUME | S ESTI MATED AT 27,558 CUBI C YARDS. THE TOTAL VOLUME OF RESI DUAL COAL TAR AT THE SITE IS ESTI MATED TO
RANCE FROM 303, 000 GALLONS TO 409, 348 GALLONS.



THEREFORE, THE RESULTS OF THE TOTAL COAL TAR (BOTH FREE AND RESI DUAL) VOLUME ESTI MATES FOR THE SI TE
| NDI CATE THAT BETWEEN 312, 053 GALLONS AND 418, 053 GALLONS OF COAL TAR ARE PRESENT | N THE SUBSURFACE SO LS AT
THE SI TE. DETAILS ON THE COAL TAR VOLUVE CALCULATI ONS ARE CONTAI NED | N THE BRODHEAD CREEK FEASI Bl LI TY STUDY
REPORT.

GROUND WATER

THE PRI NCl PAL SHALLOW WATER BEARI NG STRATA AT THE SI TE ARE THE STREAM GRAVEL UNIT AND THE UNDERLYI NG SI LTY
SAND UNIT. TOCGETHER, THEY COWPRI SE A WATER TABLE AQUI FER.  WH LE THE TWD STRATI GRAPH C UNI TS OF THE WATER
TABLE AQUI FER DI FFER W TH RESPECT TO HYDRAULI C CHARACTERI STI CS, THEY MAY BE CONSI DERED TO BE A SI NGLE AQUI FER
W TH REGARD TO GROUND WATER FLOW DI RECTI ON AND GRADI ENT AS THEY ARE NOT SEPARATED BY ANY | NTERVEN NG
CONFI NI NG LAYERS.

THE MEDI AN DEPTH TO GROUND WATER AT THE SI TE WAS 10 FEET PRI OR TO THE CONSTRUCTI ON CF THE SLURRY WALL.
CONSTRUCTI ON OF THE SLURRY WALL AT THE SI TE AS A RESPONSE MEASURE TO PREVENT COAL TAR M GRATI ON HAS RESULTED
IN A SIGNI FI CANT ALTERATI ON OF THE WATER TABLE FLOW REG MES. AT PRESENT, THE WATER TABLE IS NEARLY
CO NCI DENT WTH THE GROUND SURFACE I N THE FLOCD PLAI N AREAS UPGRADI ENT OF THE SLURRY WALL, AND 3 TO 7 FEET
BELOW SURFACE DOWNGRADI ENT OF THE SLURRY WALL. A GROUND WATER HEAD LCSS OF 2 TO 3 FEET ACROSS THE SLURRY
WALL IS PRESENT. THE SHEET PILE BASE OF THE CONCRETE FLOOD WALL EXTENDS ( TO A LESSER EXTENT) THE HEAD LCSS
EFFECT OF THE SLURRY WALL NORTHWARD FROM THE SLURRY WALL TO AT LEAST THE | NTERBOROUGH BRI DGE ABUTMENT.

HYDRAULI C HEAD LEVELS APPEAR TO | NDI CATE THAT AN UPWARD FLOW COVPONENT MAY EXI ST BETWEEN THE WATER TABLE
AND THE UNDERLYI NG STRATA. HYDRAULI C HEAD LEVELS | NDI CATE THAT THE URBAN RUN- OFF CHANNEL LI KELY RECHARGES
THE GROUND WATER SYSTEM  HYDRAULI C HEAD LEVELS APPEAR TO | NDI CATE THAT BRODHEAD CREEK AND MCM CHAEL CREEK
ARE HYDRAULI C BOUNDARI ES, AND, ALONG BRODHEAD CREEK THE MAJORITY OF TH S BOUNDARY | S CHARACTERI ZED BY GROUND
WATER DI SCHARGE CONDI TI ONS.

GROUND WATER FLOW FROM THE UPGRADI ENT SI DE OF THE SLURRY WALL | S BOTH DOANWARD BENEATH THE SLURRY
WALL/ FLOOD WALL AND SOUTHWARD TO BRCDHEAD CREEK SOUTH CF THE URBAN RUN- OFF CHANNEL QUTLET. THI'S GROUND WATER
FLOW LI KELY DCES CARRY AQUEQUS PHASE COAL TAR CONSTI TUENTS FROM THE UPGRADI ENT SI DE OF THE SLURRY WALL TO THE
DONNGRADI ENT S| DE W TH SUBSEQUENT DI SCHARGE TO BRODHEAD CREEK. NORTH OF THE URBAN RUN-OFF  CHANNEL QUTLET,
THE GROUND WATER SYSTEM ON THE DOANGRADI ENT SI DE OF THE SLURRY WALL DI SCHARGES TO BRCDHEAD CREEK I N THE
NORTHERN MOST PORTI ON, | S RECHARCGED BY BRCDHEAD CREEK IN THE M DDLE PORTI ON OF THE STUDY AREA, AND DI SCHARGES
TO BRODHEAD CREEK I N THE SQUTHERN PORTI ON.  SOUTH OF THE URBAN RUN- OFF CHANNEL QUTLET TO THE CONFLUENCE W TH
MCM CHAEL CREEK, THE GROUND WATER SYSTEM DI SCHARGES TO BRCDHEAD CREEK.

THE RECHARCGE/ DI SCHARGE CONDI TI ONS ALONG BRCDHEAD CREEK ARE ALTERED BY H GH CREEK STAGE AT TI MES OF H CGH
PRECI PI TATION. R DATA | NDI CATES THAT AT THESE TI MES, THE GROUND WATER SYSTEM | S RECHARGED ALONG THE ENTI RE
LENGTH COF BRODHEAD CREEK.

TWO ROUNDS OF GROUND WATER SAMPLI NG WERE CONDUCTED AT THE SITE DURING THE RI.  SAWPLES WERE COLLECTED FROM
BOTH MONI TORI NG VEELLS AND STREAM Pl EZOVETERS OF THE R MONI TORI NG NETWORK (SEE FI GURE 6). THE FIRST  ROUND
OF SAMPLI NG WAS CONDUCTED FROM OCTOBER 17-21, 1988 AND THE SECOND ROUND OF GRCUND WATER SAMPLI NG WAS
CONDUCTED FROM DECEMBER 13-15, 1988. A NUMBER CF VCOLATILE, SEM VOLATILE, AND | NCRGANI C CONSTI TUENTS WERE
DETECTED I N THE SAMPLE ANALYSES. VOLATILES DETECTED | NCLUDED BENZENE, TCOLUENE, ETHYLBENZENE, AND TOTAL
XYLENES; SEM VOLATI LES | NCLUDED NAPHTHALENE, ACENAPHTHENE, FLUORENE, ANTHRACENE, FLUORANTHENE, PYRENE,

BENZQ( A) PYRENE, BENZQ( B) FLUORANTHENE, BENZQ( K) FLUORANTHENE, CHRYSENE, DI BENZ( A, H) ANTHRACENE, AND

I NDENQ( 1, 2, 3- CD) PYRENE; | NORGANI CS | NCLUDED CYANI DE, ARSENIC, BARIUM [ RON, AND MANGANESE. NMAXI MUM AND
AVERAGE CONCENTRATI ONS OF THOSE CHEM CALS WH CH EXCEEDED SAFE DRI NKI NG WATER ACT NAXI MUM CONTAM NANT LEVELS
(MCLS) ARE PRESENTED I N TABLE 1.

THE DI STRI BUTI ON OF ORGANI C CHEM CALS I N THE AQUEQUS PHASE | S THE BEST REPRESENTATI ON OF GROUND WATER
CONTAM NATI ON DUE TO COAL TAR AT THE SITE AND IS PRESENTED I N FIGURE 7 AS AN | SOCONCENTRATION MAP. IT IS
EVI DENT FROM THE SAMPLI NG DATA THAT THE H GHEST CONCENTRATI ONS OF ORGANI C COAL TAR RELATED CONSTI TUENTS
DI SSOLVED | N THE GROUND WATER ARE CENTERED ARCUND THE AREAS OF KNOWN CCAL TAR PRESENCE NEAR MV 2 AND RCC.
TOTAL ORGANI C CONCENTRATI ONS | N THE RANGE OF 30, 000 PPB TO OVER 50, 000 PPB WERE OBSERVED NEAR MW 2 AND THE
RCC AREA, DIM NI SHI NG RAPI DLY TO 10 PPB OR LESS W TH DI STANCE AVWAY FROM THESE LOCATI ONS.

IT IS EPA'S SUPERFUND POLI CY TO USE EPA' S GROUND WATER PROTECTI ON STRATEGY AND GROUND WATER CLASSI FI CATI ON
QU DELI NES TO ASSI ST | N DETERM NI NG THE APPRCPRI ATE TYPE OF REMEDI ATI ON FOR A SUPERFUND SI TE. THREE CLASSES
OF GROUND WATER HAVE BEEN ESTABLI SHED ON THE BASI S OF GROUND WATER VALUE AND VULNERABI LI TY TO CONTAM NATI ON.
GROUND WATER AT THE BRCDHEAD CREEK SI TE MAY BE CLASSIFIED AS CLASS I1. CLASS || GROUND WATER | S GROUND WATER
WH CH | S A CURRENT OR POTENTI AL SOURCE OF DRI NKI NG WATER AND WATER HAVI NG OTHER BENEFI CI AL USES.

SURFACE WATER

STREAM FLOW | NFORVATI ON FOR BRODHEAD CREEK WAS OBTAI NED FROM TWD US GEOLOGQ CAL SURVEY (USGS) GAUd NG



STATI ONS, ONE LOCATED UPSTREAM CF THE SI TE AND ONE LOCATED DOMNSTREAM OF THE SI TE. THE NORTHERLY ( UPSTREAM
STATION | S THE ANALOM NK STATI ON, THE SQUTHERLY ( DOMNSTREAM) STATION IS NEAR M NI SINK HI LLS. THE DRAI NACE
AREA OF BRODHEAD CREEK AT THE M NI SINK H LLS STATION IS 259 SQUARE M LES. THE MEAN DI SCHARGE BETWEEN THE
STATI ONS HAS VARI ED BETWEEN 150 AND 570 CUBI C FEET PER SECOND ( CFS) .

MCM CHAEL CREEK, THE TRI BUTARY TO BRODHEAD CREEK WHI CH LI ES ALONG THE SOUTHERN BOUNDARY OF THE SITE, HAS A
DRAI NAGE AREA CF 63.9 SQUARE M LES. DI SCHARGE IN TH S CREEK HAS RANGED FROM 23.9 CFS, ON SEPTEMBER 11, 1985
TO 2,890 CFS ON SEPTEMBER 27, 1985.

SAMPLES OF STREAM WATER WERE COLLECTED FROM BRCDHEAD CREEK ON TWD OCCASI ONS DURING THE RI.  SEVEN STREAM
WATER SAMPLES (ST-1 TO ST-7) WERE COLLECTED DURI NG THE FI RST SAMPLI NG ROUND ON CCTOBER 21, 1987 AT THE
LOCATI ONS SHOMN ON FI GURE 8. ALL SAMPLES FROM TH S ROUND, W TH THE EXCEPTI ON OF ST-2, WERE SUBM TTED FCR
TARGET COVPOUND LI ST (TCL) CCOAL TAR RELATED CONSTI TUENT ANALYSES. THE SAMPLE FROM ST-2 WAS SUBM TTED  FOR
FULL TCL VOLATILE ORGANI C, SEM VCLATI LE CRGANI C, | NORGANI C AND PCB/ PESTI Cl DE ANALYSES.

THREE STREAM WATER SAMPLES, DESI GNATED ST-1, ST-2, AND ST-4, WERE COLLECTED DURI NG THE WATER SAMPLI NG
ROUND ON COCTCBER 26, 1988. EACH OF THESE SAMPLES WAS SUBM TTED FOR TCL COAL TAR RELATED CONSTI TUENT
ANALYSES. I N ADDI TION, A SAWPLE OF FLQOATI NG SHEEN NMATERI AL DESI GNATED "Q LY SHEEN' WAS COLLECTED AND
SUBM TTED FOR TCL COAL TAR RELATED CONSTI TUENT ANALYSES DURI NG THE SECOND RCOUND.

ANALYTI CAL RESULTS FROM THE FI RST ROUND REVEALS NO VOLATI LE ORGANI CS. NO SEM VOLATI LE CORGAN CS,
PESTI Cl DES, AND PCBS WERE REPORTED ABOVE DETECTION LIMTS. | N THE FI RST ROUND STREAM WATER SAMPLES, | RON
RANGED FROM 39 PPB TO 75 PPB, HONEVER | RON WAS DETECTED | N BLANK SAMPLES ABOVE THESE CONCENTRATI ONS.
MANGANESE WAS REPORTED AT 7.7 PPB TO 28 PPB I N THE FI RST ROUND STREAM WATER SAMPLES. BARI UM WAS DETECTED | N
THE O LY SHEEN SAMPLE AT 510 PPB.

ANALYTI CAL RESULTS FROM THE SECOND ROUND STREAM WATER SAMPLI NG REPORT SOME LOW LEVEL CONCENTRATI ONS OF
VOLATI LE ORGANICS.  ALL OF THE DETECTI ONS OCCURRED AT ST-2 WHERE BENZENE, ETHYLBENZENE, AND TOTAL  XYLENES
WERE REPCRTED AT 3 PPB, 1 PPB, AND 2 PPB, RESPECTIVELY. THE SAME VOLATI LE COVPOUNDS WERE DETECTED | N THE
A LY SHEEN SAMPLE AT 32 PPB, 10 PPB, AND 33 PPB, RESPECTIVELY. ALL OF THESE COMPOUNDS ARE COVPONENTS OF
PETROLEUM FUELS. UPSTREAM | NFLUENCES OF ST-2, SUCH AS H G-MAY RUN- OFF, MAY HAVE BEEN PRESENT. NO
SEM VOLATI LE COVPOUNDS WERE DETECTED.

SA LS

ANALYTI CAL DATA ARE AVAI LABLE FOR FOUR SAMPLES OF OVERBURDEN MATERI ALS COLLECTED DURI NG THE DRI LLI NG OF
WELLS M¥9, MM 10, MM 11, AND M¥12. SO L SAMPLES FROM M¥9 AND MV 10 WERE COLLECTED FROM THE LOWEST DEPTH
REACHED DURI NG DRI LLI NG (THE SILTY SAND UNIT) AS NO EVI DENCE OF CONTAM NATI ON WAS OBSERVED ABOVE THE BCRI NG
TERM NATI ON DEPTH. SO L SAMPLES FROM M¥ 11 AND MW 12 WERE COLLECTED FROM THE GRAVEL UNIT. TRACES OF COAL TAR
WERE CBSERVED AT VERY LOW RESI DUAL SATURATI ON LEVELS I N THE STREAM GRAVEL UNIT I N THE MM 11 | NSTALLATI ON
BORING TABLES 2 AND 3 d VE THE DATA FROM VCOLATI LE/ SEM VOLATI LE ORGANI CS AND | NORGAN CS, RESPECTI VELY.

VOLATI LE ORGANI C COVPOUND ANALYTI CAL RESULTS FROM SAMPLES COLLECTED WTHI N THE SILTY SAND (MM 9 AND MWV 10)
| NDI CATED THE PRESENCE OF CHLORCFORM AT 2 PPB I N MW 10. VOLATILE RESULTS FROM SO L SAMPLES  COLLECTED
WTH N THE GRAVEL UNNT (MM 11 AND MW 12) SHOW EVI DENCE OF LOW LEVEL CONTAM NATION IN ONLY MWV 11 WHERE TRACES
OF COAL TAR WERE NOTED I N THE SAMPLED MATERI ALS. FOUR VOLATI LE COMPQUNDS WERE DETECTED, ETHYLBENZENE AND
TOTAL XYLENES AT 61 PPB AND 100 PPB, RESPECTI VELY, WERE MOST PROM NENT.

THE SEM VOLATI LE ORGANI C RESULTS FOR THE FOUR SO L SAMPLES RANGE FROM NO DETECTION IN THE SILTY SAND OF
MN9 TO H GH CONCENTRATIONS I N THE GRAVEL UNIT AT MM 11 WHERE TRACES COF COAL TAR WERE OBSERVED. THE
SEM VOLATI LE ORGANI C RESULTS FROM MV 9 SHOWNED TOTAL UNI DENTI FI ED HYDROCARBONS AT 170 PPB. THESE RESULTS
SUGGEST THAT THE SQUTHERLY EXTENT OF THE CONTAM NATIQON, |IF ANY, IN THE SILTY SAND LI ES NORTH OF M¥9 ON THE
WEST SIDE OF THE SLURRY WALL. SEM VCOLATILE RESULTS FROM THE SILTY SAND AT MM 10 SHOW LOW CONCENTRATI ONS OF
ACENAPHTHENE, PHENANTHRENE, AND PYRENE AT 62 PPB, 130 PPB, AND 58 PPB, RESPECTIVELY. G VEN THE VERY LOW
MOBI LI TY OF THESE COMPQUNDS AND THEI R RELATI VELY LOW LEVEL CONCENTRATI ONS, THEI R DETECTION WTHI N THE SILTY
SAND MAY BE THE RESULT OF AUGER DRAGDOMN DURI NG DRI LLING HOMNEVER, THEIR PRESENCE IN THE SILTY SAND SAMVPLE
FROM MV 10, LCCATED | MVEDI ATELY DOMNGRADI ENT OF THE SLURRY WALL, MAY ALSO BE THE RESULT OF AQUEQUS PHASE
TRANSPORT AND GROUND WATER FLOW UNDER THE SLURRY WALL.

THE SEM VOLATI LE ORGANI CS RESULTS FOR GRAVEL SAMPLES COLLECTED FROM MV 11 AND MWV 12 | NDI CATED THE PRESENCE
OF SI TE- RELATED SEM VOLATI LE ORGANI CS. THE CONCENTRATI ON OF | NDI VI DUAL SEM VOLATI LE COVPOUNDS  PRESENT I N
THE MM 11 RESULTS ARE VERY H GH, SUGGESTI NG THE PRESENCE CF RESI DUAL SATURATI ON COAL TAR WTH N THE SAMPLE
MATRI X.  THE MM 12 RESULTS SHOW MUCH LOAER CONCENTRATI ONS AND ARE | NCONCLUSI VE. | N MWV 11, REPCRTED
CONCENTRATI ONS RANGED FROM 590 PPB FOR | NDENQ( 1, 2, 3- CD) PYRENE AND UP TO 54, 000 PPB FOR 2- METHYLNAPHTHALENE.
TOTAL PAHS WERE TENTATI VELY | DENTI FI ED AS PRESENT AT 450, 000 PPB. THE RESULTS FROM MW 12 | NDI CATE THAT
CONCENTRATI ONS RANGED FROM 46 PPB FOR | NDENQ( 1, 2, 3- CD) PYRENE UP TO 1, 000 PPB FOR BENZQ( A) ANTHRACENE.



TOTAL PHENOLI CS WERE ANALYZED ONLY FOR THE STREAM GRAVEL SAMPLE FROM MM 11. THEY WERE REPORTED AT 130
PPB.

| NORGANI CS ANALYSES WERE PERFORMED FCR ALL COLLECTED SO L SAMPLES. MOST OF THE | NORGANI C CONCENTRATI ONS
REPORTED FOR THE SO L SAMPLES LI E WTH N NOCRVAL RANGES. EXCEPTI ONS ARE ALUM NUM | RON, AND SCDI UM WH CH
APPEAR TO BE SOVEWHAT BELOW NORMAL RANGES.

STREAM SEDI MENTS

R ANALYTI CAL DATA ARE AVAI LABLE FOR SI X STREAM SEDI MENT SAMPLES COLLECTED ALONG THE REACH OF BRCDHEAD
CREEK DI RECTLY ADJACENT TO THE SITE. THESE WERE COLLECTED AS "GRAB' SAMPLES AT LOCATI ONS FROM UPSTREAM  OF
THE | NTERBOROUGH BRI DGE TO THE CONFLUENCE OF MCM CHAEL CREEK.

THE RESULTS OF VCOLATI LE ORGANI C ANALYSES | NDI CATE THE DETECTI ON OF THESE CHEM CALS | N ONLY ONE SAMPLE.
METHYLENE CHLCRI DE AT 710 PPB AT LOCATION ST-1, UPSTREAM OF THE SITE. AS METHYLENE CHLORIDE | S A COMWWON
LABORATCRY CONTAM NANT, THI'S CHEM CAL IS NOT CONSI DERED TO BE CF SITE ORIG N

COAL TAR RELATED SEM VOLATI LE ORGANI CS WERE DETECTED | N SAMPLES FROM TWD LOCATI ONS, ST-1 AND ST-6. AT
ST-1, PHENANTHRENE, FLUCRANTHENE, PYRENE, AND CHRYSENE WERE DETECTED AT 58 PPB, 85 PPB, 120 PPB, AND 62 PPB,
RESPECTI VELY. AS ST-1 | S UPSTREAM OF THE SI TE AND VEELL BEYOND THE DOCUMENTED PRESENCE OF COAL TAR PRESENCE,
IT 1S NOT CONSI DERED TO BE OF SITE ORRA N ALSO, THE ABSENCE OF A LARGER SU TE OF COAL TAR RELATED COVPOUNDS
SUGGESTS AN ALTERNATI VE ORI A N FROM AN UPSTREAM LOCATI ON.

THE RESULTS FROM LOCATI ON ST-6 | NDI CATE THAT COAL TAR RELATED COMPCQUNDS ARE PRESENT. LOCATION ST-6 IS
DOMSTREAM OF THE SI TE AND | S LOCATED JUST AT THE QUTLET OF THE URBAN RUN- OFF CHANNEL | NTO BRCDHEAD CREEK
(FIGURE 8). INVIEWOF THE H STORI C RELEASES OF COAL TAR FROM THE FORVER BACKWATER CHANNEL W TH SUBSEQUENT
M GRATI ON TO BRCDHEAD CREEK VI A THE URBAN RUN- OFF CHANNEL, DETECTI ON COF COAL TAR RELATED COMPQUNDS AT TH S
LOCATI ON IS NOT UNEXPECTED. AT ST-6, A LARGER SU TE OF COAL TAR RELATED COVPOUNDS, PHENANTHRENE,
FLUCRANTHENE, PYRENE, BENZQ( A) ANTHRACENE, CHRYSENE, AND BENZQ( B) FLUORANTHENE WERE DETECTED AT 55 PPB, 160
PPB, 180 PPB, 110 PPB, 110 PPB, AND 59 PPB, RESPECTI VELY.

I NORGANI CS WERE ANALYZED | N ALL STREAM SEDI MENT SAMPLES COLLECTED AT THE SITE. MOST | NORGANI CS
CONCENTRATI ONS WERE W THI N NORVALLY EXPECTED LIM TS FOR SO LS EXCEPT ALUM NUM AND CALCI UM WHI CH APPEAR TO BE
BELOVNCRVAL LIM TS, CYANI DE WAS NOT DETECTED | N ANY SAMPLE.

AR QUALITY

AN Al R QUALITY | NVESTI GATI ON WAS CONDUCTED TO ASSESS THE PRESENCE COF VOLATI LE ORGANI C COMPOUNDS AT THE
SITE. NO VOLATI LE ORGANI C COVPCQUNDS WERE DETECTED DURI NG THE | NVESTI GATI ON.

Bl OTA

THE RESULTS OF THE NUMERQUS AQUATI C Bl OLOG CAL SURVEYS CONDUCTED AT THE BRODHEAD CREEK SI TE | NDI CATE THAT
THE CREEK EXHI BI TS RELATI VELY DI VERSE, HEALTHY BENTH C AND MACRO NVERTEBRATE AND FI SH COVMUN TI ES (1 NCLUDI NG
TROUT), WTH NO SI GNl FI CANT EFFECT BY THE SI TE El THER W THI N OR DOMNNSTREAM OF THE CQOAL TAR AREA.

TWD SPECI ES WERE SAMPLED AT THE SI TE DURING THE RI. THE TI SSUES OF THE SAMPLED Bl OTA WERE SUBM TTED FCR
TCL COAL TAR RELATED CONSTI TUENT ANALYSES TO ASSESS ANY SI TE CONTRI BUTI ONS TO THE BODY BURDEN CF THE Bl OTA
BOTH TROQUT AND SEA LAMPREY LARVAE WERE CCOLLECTED FROM LOCATI ONS UPSTREAM AND DOANSTREAM COF THE SI TE.

VOLATI LE ORGANI C COVPOUND RESULTS FCR BOTH THE UPSTREAM AND DOMSTREAM FI SH Tl SSUE SAMPLES | NDI CATE
DETECTI ON OF THESE CHEM CALS AT LOW CONCENTRATI ONS | N ALL THREE UPSTREAM Tl SSUE SAMPLES AND ONLY ONE
DOMSTREAM SAMPLE.  FOUR VOLATI LE ORGANI C COVPOUNDS, CARBON DI SULFI DE, 2- BUTANONE, BENZENE, AND TOTAL XYLENES
WERE REPCORTED AT NMAXI MUM CONCENTRATIONS OF 7 PPB, 41 PPB, 10 PPB, AND 11 PPB, RESPECTI VELY. NEI THER CARBON
DI SULFI DE NOR 2- BUTANONE ARE COAL TAR RELATED AND LI KELY ORI G NATE FROM A SOURCE OTHER THAN THE SITE. IT IS
COMMONLY RECOGNI ZED THAT 2- BUTANONE |S A LABORATORY CONTAM NANT. THESE TWO COVPCOUNDS WERE DETECTED | N GROUND
WATER ONLY ONCE AT SEPARATE LOCATI ONS AND AT VERY LOW LEVELS DURI NG THE SI TE GROUND WATER SURVEY. SI M LARLY,
ALTHOUGH BENZENE AND XYLENE ARE THE MOST PREVALENT VOLATI LE ORGANI C COVPOUNDS DETECTED I N ONSI TE GROUND
WATER, THERE PRESENCE I N FI SH TI SSUE MAY BE DUE TO AN OFFSI TE SOURCE.

SEM VOLATI LE ORGANI C COMPCQUND RESULTS FROM THE FI SH TI SSUE SAMPLES | NDI CATE DETECTI ONS OF THESE CHEM CALS
I'N ONE UPSTREAM Tl SSUE SAVPLE AND ONE DOMSTREAM FI SH Tl SSUE SAMPLE.  ANALYTI CAL RESULTS | NDI CATE THAT
Bl S( 2- ETHYLHEXYL) PHTHALATE WAS PRESENT | N AN UPSTREAM Tl SSUE SAMPLE AT 160 PPB, AND 4- METHYLPHENCL WAS
PRESENT | N A DOMSTREAM TI SSUE SAMPLE AT 380 PPB. NEI THER COVWPCOUND IS A MAJOR CONSTI TUENT OF COAL TAR
HONEVER, THE LATTER COULD BE A METABCLI TE CF PAHS. TWENTY-NINE OTHER  SEM VOLATI LE ORGANI CS WERE
TENTATI VELY | DENTI FI ED | N UPSTREAM AND DOANSTREAM FI SH TI SSUE SAMPLES. OF THESE, 16 ARE TYPI CAL OF FI SH
TI SSUE AND DO NOT REPRESENT CONTAM NATION.  OF THE REMAI NING 13, THREE WERE | DENTI FI ED O\NLY | N DOANSTREAM



FI SH TI SSUE SAMPLES OR VEERE PRESENT AT CONCENTRATI ONS GREATER THAN UPSTREAM SAMPLES. NO RELATI ONSH P CAN BE
ESTABLI SHED BETWEEN THESE AND THE COAL TAR AT THE SITE, AS THESE COWPCOUNDS ARE NEI THER | DENTI FI ED AS
CONSTI TUENTS OF COAL TAR NOR ARE THEY NATURALLY OCCURRI NG I N FI SH TI SSUE.

THERE | S NO CONSI STENT RELATI ONSHI P BETWEEN COAL TAR AT THE SI TE AND THE NUMBER OF CRGANI C COVPQUNDS
DETECTED OR THE FREQUENCY COF DETECTI ON I N El THER UPSTREAM OR DOMSTREAM FI SH Tl SSUE SAMPLES. SQOVE OF THE
COVPOUNDS FOUND IN THE FI SH Tl SSUE (SUCH AS PHENCLS AND DI OLS) COULD REPRESENT METABOLI TES OF PAHS. IN
ADDI TI ON, THE ORGANI C COVPOUNDS DETECTED ARE ElI THER TYPI CAL OF FI SH TI SSUE OR CAN BE ASSOCI ATED W TH MANY
SOURCES. THUS, THEIR PRESENCE I N FI SH TI SSUE COLLECTED AT THE SI TE DCES NOT CONCLUSI VELY DEMONSTRATE AN
I MPACT BY THE SI TE ON FI SH | N BRODHEAD CREEK. | F FI SH DO UPTAKE PAHS CRI G NATI NG FROM THE SI TE, THEY
RAPI DLY METABCLI ZE THEM AS EVI DENCED BY THEI R ABSENCE IN THE FI SH TI SSUE SAMPLES COLLECTED. IT IS TO BE
NOTED THAT BRCDHEAD CREEK |'S PERI CDI CALLY STOCKED, THEREFORE, ACTUAL FI SH RESI DENCE TI ME MAY NOT BE
SUFFI CI ENTLY LONG TO REFLECT SI TE | MPACTS.

SEA LAMPREY WERE ALSO COLLECTED AT THE SI TE AT BOTH UPSTREAM AND DOANSTREAM LOCATI ONS. SEA LAVPREY LARVAE
ANALYTI CAL RESULTS FOR TCL COAL TAR RELATED CONSTI TUENTS REVEALED THE PRESENCE OF COAL TAR  CONSTI TUENTS I N
THE SEA LAMPREY SAMPLES ANALYZED.

VOLATI LE COVPOUNDS | N THE SEA LAMPREY LARVAE SAMPLES WERE FOUND | N NEARLY THE SAME TOTAL CONCENTRATI ON AT
BOTH THE UPSTREAM AND DOANSTREAM STATI ONS.  MOST OF THE COVPOUNDS FOUND WERE TENTATI VELY | DENTI FI ED BELOW
THEI R DETECTION LIM T. ETHYLBENZENE, BENZENE, AND 2- BUTANONE WERE THE ONLY VCOLATI LE COVPOUNDS FOUND ABOVE
THEI R DETECTI ON LI M TS I N DOMNSTREAM SAMPLES.  2- BUTANONE WAS THE ONLY COVPCQUND FOUND ABOVE | TS DETECTI ON
LIMT IN THE UPSTREAM SAMPLE AND MAY BE DUE TO LABORATCORY CONTAM NATI ON. ETHYLBENZENE AND BENZENE ARE FOUND
IN COAL TAR BUT THEI R PRESENCE | N SEA LAMPREY SAMPLES MAY BE DUE TO OFFSI TE SOURCES.

SEM VOLATI LE COMPQUNDS WERE ALSO | DENTI FI ED | N BOTH UPSTREAM AND DOMSTREAM SAMPLES. COVPOUNDS TYPI CAL OF
THE Bl OCHEM CAL PROCESSES OF FI SH WERE ALSO | DENTI FI ED AND ARE NOT OF CONCERN. SEM VOLATI LE DATA  FROM THE
SEA LAMPREY TI SSUE | NDI CATES THAT THE SEA LAMPREYS HAVE ACCUMULATED LEVELS OF PAHS ABOVE WHAT WOULD BE
EXPECTED AT UNCONTAM NATED SI TES. THE LAMPREYS CAN BE REGARDED AS A WCRST- CASE SCENARI O FOR FI SH FLESH
CONTAM NATI ON.  THEI R TENDENCY TO ACCUMULATE H GH LEVELS OF CONTAM NANTS IS DUE TO THEI R LI FE CYCLE. LARVAL
LAMPREYS ARE RELATI VELY NON-MOBI LE, BURROW I N THE SEDI MENTS, AND FEED ON ALGAE AND OTHER CRGANI C
PARTI CULATES. THESE ORGANI C PARTI CULATES READI LY ABSCRB PAHS AND OTHER CRGANI C COVPOUNDS.

| NORGANI C ANALYSES WERE CONDUCTED FCR | RON, MANGANESE, AND CYANI DES. NONE OF THESE | NORGANI CS VEERE
DETECTED AT CONCENTRATI ONS OF CONCERN.

DURI NG THE AQUATI C Bl OTA SAMPLI NG ACTIVI TIES, NO VI SI BLE ADVERSE EFFECTS ON THE Bl OTA WERE OBSERVED ( SUCH
AS TUMORS OR SKIN LESIONS). THE SEA LAMPREY POPULATI ON WAS THRI VI NG AS WELL AS THE FI SH POPULATION I N
BRODHEAD CREEK.  FI SH SPECI ES THAT WERE OBSERVED | NCLUDED BROMN TROUT, AMERI CAN EELS, BLUE G LLS AND OTHER
PANFI SH, WHI TE SUCKERS, SHI NERS, ETC. | N ADDI TION, THE FI SH TI SSUE SAMPLI NG | NDI CATED NO Bl QACCUMULATI ON OF
PAHS I N TI SSUES.

VETLANDS

A MAJORITY OF THE LAND ENCOWPASSED BY THE SI TE BOUNDARY | S CHARACTERI STI C OF WETLANDS EXCEPT FOR THE FLOOD
CONTRCL LEVEE | TSELF WHI CH | S ELEVATED WELL ABOVE THE FLOOD PLAI N.

THE EARTHEN FLOOD CONTROL LEVEE Di VI DES THE FUNCTI ONAL FLOOD PLAI N ADJACENT TO BRODHEAD CREEK FROM THE
FORMER AND PRESENTLY NON- FUNCTI ONAL FLOCD PLAIN BEHI ND THE LEVEE. THE FORVER FLOOD PLAI N AREA BEH ND THE
LEVEE IS COVERED BY A DENSE GROMH OF HERBS, VI NES, SHRUBS, AND SAPLINGS. NO VI SUAL EVI DENCE OF STRESSED
VECETATI ON WAS OBSERVED. THE FLOCD PLAI N AREAS ADJACENT TO BRCDHEAD CREEK ARE DOM NATED BY HERBS, EXCEPT FOR
THE AREA THAT ALSO BORDERS MCM CHAEL CREEK, WHI CH IS CHARACTERI STI C OF YOUNG FOREST AREA. THE | SLANDS | N
BRODHEAD CREEK ARE DOM NATED BY HERBS AND SAPLI NGS. SI X AREAS DESI GNATED WETLANDS A THROUGH F WERE
| DENTI FI ED DURI NG THE REMVEDI AL | NVESTI GATI ON AND ARE PRESENTED I N FI GURE 9.

#SSR
SUMVARY OF S| TE RI SKS

THE PURPCSE OF THE RI SK ASSESSMENT PERFORVED FOR THE BRODHEAD CREEK S| TE WAS TO EVALUATE THE HUVAN HEALTH
RI SK POSED BY ANY RELEASES FROM THE SITE. | N ORDER TO ESTI MATE THE HUVAN HEALTH RI SK, THE RI SK ASSESSMENT
FOCUSED ON THE FOLLON NG (1) THE CONTAM NANTS DETECTED DURING THE Rl AT THE SITE, (2) THE POTENTI AL
ENVI RONVENTAL PATHWAYS BY WH CH POPULATI ONS M GHT BE EXPCSED TO COMPOUNDS RELEASED FROM THE SITE; (3) THE
ESTI MATED EXPCSURE PO NT CONCENTRATI ONS OF THE COVPOUNDS OF CONCERN; (4) APPLI CABLE OR RELEVANT AND
APPRCOPRI ATE REQUI REMENTS (ARARS), CRITERI A, AND ADVI SCRIES; (5) THE ESTI MATED | NTAKE LEVELS OF THE COVPQUNDS
OF CONCERN, AND (6) THE TOXICI TY VALUES CF THE COVWPOUNDS OF CONCERN. THE LEVEL OF R SK THAT THE SI TE POSES
TO HUVMAN HEALTH WAS THEN QUANTI FI ED.



| NDI CATCR CHEM CAL SELECTI ON

THE CONTAM NANTS | DENTI FI ED I N THE BRODHEAD CREEK SI TE R ARE COWPRI SED OF A DI VERSE GROUP OF COVPQUNDS
W TH DI FFERENT PHYSI CAL, CHEM CAL, ENVI RONVENTAL, AND TOXI COLOG CAL PRCPERTI ES. THE EXTENT OF CONTAM NATI ON
VARI ED W DELY | N CONCENTRATI ON AND OCCURRENCE THROUGHQUT THE BRCDHEAD CREEK SITE. MOREOVER, SQOMVE
CONTAM NANTS REPRESENT A GREATER POTENTI AL FOR RI SK TO HUVAN HEALTH AND THE ENVI RONVENT THAN OTHERS BECAUSE
OF THE DI FFERENCES I N TOXI G TY, CAPACITY TO M GRATE TO RECEPTCRS, AND LI KELI HOCD OF EXPOSURE CONCENTRATI ONS
AT LEVELS H GH ENOUGH TO POSE HUVAN HEALTH AND ENVI RONMENTAL RI SKS. THE | NDI CATOR  CHEM CALS SELECTED FOR
THE BRODHEAD CREEK SI TE ARE: BENZQ( A) PYRENE (TO REPRESENT CARCI NOGENI C PAHS) ; NAPHTHALENE ( TO REPRESENT
NONCARCI NOGENI C PAHS) ; BENZENE; AND ARSENIC.  THE RATI ONALE FOR THE SELECTI ON OF THESE | NDI CATOR CHEM CALS | S
PRESENTED I N THE R SK ASSESSMENT REPORT FOR THE BRODHEAD CREEK SI TE.

EXPOSURE PATHWAYS

TH' S STEP IN THE RI SK ASSESSMENT PROCESS | NVOLVES DETERM NI NG THE POTENTI AL ROUTES CF EXPOCSURE TO THE
HUVAN PCPULATI ON, THE ESTI MATED CONCENTRATI ONS TO WHI CH THE POPULATI ON | S EXPCSED, AND THE PCPULATI ON AT
RI SK.  THE BASELI NE Rl SK ASSESSMENT AT THE BRODHEAD CREEK SI TE CONSI DERED THE POTENTI AL EXPOSURE RCUTES,
VWH CH | NCLUDED: (1) DERVAL CONTACT W TH SURFACE SO LS, SEDI MENTS, AND SURFACE WATER, (2) ACCI DENTAL
I NGESTI ON OF SURFACE SO LS, SEDI MENTS, AND SURFACE WATER; (3) | NGESTION OF FI SH FROM BRODHEAD CREEK; (4)
VAPCR | NHALATI ON FROM SURFACE WATER;, AND (5) DUST | NHALATI ON FROM SURFACE SO LS.

CURRENTLY, THERE ARE NO SI GNI FI CANT RI SKS ASSOCI ATED W TH DI RECT CONTACT W TH THE SUBSURFACE SO LS
CONTAI NI NG FREE OR RESI DUAL LEVELS OF COAL TAR  LONG TERM POTENTI AL FOR DI RECT CONTACT W TH SUBSURFACE COAL
TAR WOULD BE LI M TED TO WORKERS EXCAVATI NG FOR UTI LI TY AND/ OR LEVEE CONSTRUCTI ON OR MAI NTENANCE. THE
I NFREQUENCY COF ANY SUCH EXPOSURES WOULD LI KELY RENDER THE RI SKS | NSI GNI FI CANT.

DUE TO THE STEADY- STATE SI TE CONDI TI ONS, THERE WOULD BE NO LONG TERM RI SKS RELATED TO THE RECREATI ONAL USE
OF BRODHEAD CREEK, NCR VI A | NGESTI ON OF FI SH FROM BRODHEAD CREEK. ALSO, AS SHOMN I N THE RI SK  ASSESSMENT
REPORT FOR THE SI TE, THERE ARE NO SI GNI FI CANT POTENTI AL RI SKS ASSOCI ATED W TH FLOOD SCOURI NG OF THE RESI DUAL
COAL TAR BENEATH THE CREEK BED.

THE RI SK ASSESSMENT DI D NOT ANALYZE THE HEALTH EFFECTS ASSOCI ATED W TH THE | NGESTI ON OF GROUND WATER AT
THE SITE. AS IDENTIFIED IN THE RI/FS, THE GROUND WATER | N THE STREAM GRAVEL UNIT AT THE SITE IS H GHLY
CONTAM NATED,  PEAK CONCENTRATI ONS OF ARSENI C, BENZENE, AND OTHER ORGANI CS MEASURED | N THE SURFI CI AL GROUND
WATER EXCEED CURRENT AND PROPOSED FEDERAL DRI NKI NG WATER STANDARDS. FEDERAL MAXI MUM CONTAM NANT  LEVELS
(MCLS) ARE EXCEEDED FOR BENZENE AND ARSENI C | N THE GROUND WATER | N THE STREAM GRAVEL UNIT. PROPOSED MCLS ARE
EXCEEDED | N THE GROUND WATER FOR THE FOLLOW NG PAHS: BENZQ( A) PYRENE; BENZQ( A) ANTHRACENE;

BENZQ( B) FLUORANTHENE; BENZQ( K) FLUORANTHENE; CHRYSENE; DI BENZ( A, H) ANTHRACENE; AND | NDENQ( 1, 2, 3- CD) PYRENE ( SEE
TABLE 1).

THE COAL TAR WASTES ARE CURRENTLY CONTAM NATI NG ANDY OR WOULD CONTI NUE TO CONTAM NATE THI S GROUND WATER.
THE R DATA SUGGESTS THAT THE FREE COAL TAR LOCATED I N THE STRATI GRAPHI C DEPRESSI ON IS THE PRI NCl PAL SOURCE
OF THE GROUND WATER CONTAM NATI ON ONSI TE. THE STREAM GRAVEL UNIT IS NOT CURRENTLY USED AS A WATER SUPPLY
ONSI TE. HOMNEVER, EXPCSURE TO GROUND WATER IN THIS STREAM GRAVEL UNIT M GHT OCCUR. | N ADDI TION, THE FREE
COAL TAR LOCATED I N THE STRATI GRAPHI C DEPRESSI ON MAY SERVE AS A POTENTI AL SOURCE OF RELEASE OF CONTAM NATI ON
TO GROUND WATER | N THE BEDROCCK WHICH | S CURRENTLY USED AS A DRI NKI NG WATER SQURCE OFFSI TE.

SI NCE CONTAM NANTS DETECTED I N THI S STREAM GRAVEL UNI T EXCEED CURRENT AND PROPCSED MCLS, THERE IS A
POTENTI AL HEALTH Rl SK ASSOCI ATED W TH | NGESTI ON OF GROUND WATER AT THE SITE. GROUND WATER WLL BE THE
SUBJECT OF FURTHER ANALYSI S I N QU 2.

TOXI A TY ASSESSMENT

CANCER POTENCY FACTCRS (CPFS) HAVE BEEN DEVELOPED BY EPA'S CARCI NOGENI C ASSESSMENT GROUP FOR ESTI MATI NG
EXCESS LI FETI ME CANCER RI SKS ASSCOCI ATED W TH EXPCSURE TO POTENTI ALLY CARCI NOGENI C CHEM CALS. CPFS, VWH CH ARE
EXPRESSED IN UNI TS OF (MJ KG DAY) -1, ARE MULTI PLI ED BY THE ESTI MATED | NTAKE OF A POTENTI AL CARCI NOGEN, | N
MZ KG DAY, TO PROVI DE AN UPPER- BOUND ESTI MATE OF THE EXCESS LI FETI ME CANCER RI SK ASSOCI ATED W TH EXPOSURE AT
THAT | NTAKE LEVEL. THE TERM "UPPER BOUND' REFLECTS THE CONSERVATI VE ESTI MATE OF THE RI SKS CALCULATED FROM
THE CPF. USE OF TH S APPROACH MAKES UNDERESTI MATI ON OF THE ACTUAL CANCER RI SK HI GHLY UNLI KELY. CANCER
POTENCY FACTCRS ARE DERI VED FROM THE RESULTS COF HUMAN EPI DEM OLOG CAL STUDI ES OR CHRONI C ANI VAL BI QASSAY TO
VWH CH ANI MAL- TO- HUVAN EXTRAPCLATI ON AND UNCERTAI NTY FACTORS HAVE BEEN APPLI ED.

REFERENCE DCSES (RFDS) HAVE BEEN DEVELCPED BY EPA FCOR | NDI CATI NG THE POTENTI AL FOR ADVERSE HEALTH EFFECTS
FROM EXPOCSURE TO CHEM CALS EXHI Bl TI NG NONCARCI NOGENI C EFFECTS.  RFDS ARE EXPOSURE LEVELS FOR  HUNANS,
I NCLUDI NG SENSI TI VE | NDI VI DUALS, THAT ARE LI KELY TO BE W THOUT AN APPRECI ABLE RI SK OF ADVERSE HEALTH EFFECTS.
ESTI MATED | NTAKES OF CHEM CALS FROM ENVI RONVENTAL MEDIA (E. G, THE AMOUNT OF A CHEM CAL I NGESTED FROM
CONTAM NATED DRI NKI NG WATER) CAN BE COMPARED TO THE RFD. RFDS ARE DERI VED FROM HUMAN EPI DEM OLOG CAL STUDI ES



OR ANI VAL STUDI ES TO WHI CH UNCERTAI NTY FACTORS HAVE BEEN APPLI ED (E. G, TO ACCOUNT FOR THE USE OF ANl MAL DATA
TO PREDI CT EFFECTS ON HUVANS). THESE UNCERTAI NTY FACTORS HELP ENSURE THAT THE RFDS W LL NOT UNDERESTI MATE
THE POTENTI AL FOR ADVERSE NONCARCI NOGENI C EFFECTS TO OCCUR

POTENTI AL CONCERN FOR NONCARCI NOGENI C EFFECTS OF A SI NGLE CONTAM NANT I N A SINGE MEDI UM | S EXPRESSED AS
THE HAZARD QUOTI ENT (HQ (OR THE RATI O OF THE ESTI MATED | NTAKE TO THE REFERENCE DOSE). BY ADDI NG THE HQS FOR
ALL CONTAM NANTS WTHI N A MEDI UM OR ACRCSS ALL MEDIA TO WH CH A G VEN PCPULATI ON MAY REASONABLY BE EXPCOSED,
THE HAZARD | NDEX (H') CAN BE GENERATED. THE H PROVI DES A USEFUL REFERENCE PO NT FOR GAUG NG THE POTENTI AL
SI GNI FI CANCE OF MULTI PLE CONTAM NANT EXPOSURES WTHI N A SI NGLE MEDI UM OR ACRCSS MEDI A

EXCESS LI FETI ME CANCER RI SKS ARE DETERM NED BY MULTI PLYI NG THE | NTAKE LEVEL W TH THE CANCER POTENCY
FACTOR  THESE R SKS ARE PROBABI LI TI ES THAT ARE CGENERALLY EXPRESSED | N SCI ENTI FI C NOTATION (E. G, 1 X (10-6)
OR 1E-6). AN EXCESS LI FETI ME CANCER RI SK COF 1E-6 | NDI CATES THAT, AS A PLAUSI BLE UPPER BOUND, AN | NDI VI DUAL
HAS A ONE IN ONE M LLI ON CHANCE OF DEVELCPI NG CANCER AS A RESULT COF SI TE- RELATED EXPOSURE TO A CARCI NOGEN
OVER A 70- YEAR LI FETI ME UNDER THE SPECI FI C EXPCSURE CONDI TI ONS AT A SI TE.

A SUMVARY OF THE TOXI COLOG CAL | NDI CES FOR THE | NDI CATOR CHEM CALS SELECTED FOR THE BRCDHEAD CREEK S| TE
ARE PRESENTED | N TABLE 4.

Rl SK' CHARACTERI ZATI ON

THE POTENTI AL CARCI NOGENI C RI SKS ASSCCI ATED W TH THE BRCDHEAD CREEK SI TE WERE CALCULATED BY MULTI PLYI NG
CHRONI C DAILY | NTAKES BY THE APPROPRI ATE CARCI NOGENI C POTENCY FACTORS. THE RESULTANT POTENTI AL RI SKS ARE
PRESENTED I N TABLES 5 THROUGH 9. TABLE 9 ALSO LI STS THE POTENTI AL TOTAL LI FETI ME CARCI NOGENI C RI SK PCSED
FROM EXPCSURE TO ALL | NDI CATOR CHEM CALS AND TO ALL THE EVALUATED POTENTI AL EXPOSURE PATHWAYS ( EXCLUDI NG
GROUND WATER). THI'S CALCULATED RI SK, USING A CPF OF 11.5 (MJ KG DAY) E-1 FOR CALCULATI NG THE CARCI NOGENI C
RI SK POSED BY THE PAHS, WAS FOUND TO BE 1. 98E-5 FOR ADULTS, 4.02E-5 FOR CH LDREN AGES 6-12, AND 2. 84E-5 FOR
CH LDREN AGES 2-6. THESE CALCULATED RI SKS FALL WTH N EPA' S RECOMMVENDED RANGE CF 1.0E-4 TO 1. 0E-6 FOR CERCLA
SI TES.

TH' S R SK I NCLUDES AN | NCREMENT OF Rl SK FROM ARSENI C WH CH DCES NOT EXCEED BACKGROUND | N SURFACE WATERS AT
THE SITE. THE CURRENT R SAMPLI NG DATA FOR ARSEN C | NDI CATES A MAXI MUM CONCENTRATI ON OF 23 PPB (LESS THAN
THE MCL OF 50 PPB) AND AN AVERAGE CONCENTRATION EQUAL TO 7.5 PPB. BOTH OF THESE RESULTS ARE WELL BELOW THE
ACUTE AND CHRONI C FEDERAL AMBI ENT WATER QUALI TY CRITERIA (AWX). THEREFORE, NO SIGNI FI CANT RISK | S PCSED BY
ARSEN C | N SURFACE WATER I N ADDI TI ON, THE SEDI MENT DATA | NDI CATE ARSENI C LEVELS (3.1 PPM WTH N THE
EXPECTED NATURAL SO L VALUES (6.0 PPM. FURTHERMORE, THE GROUND WATER DI SCHARG NG TO BRODHEAD  CREEK DCES
NOT | NCREASE THE ARSEN C LEVELS | N SURFACE WATER DUE TO THE SI GNI FI CANT DI LUTI ON AT THE STREAM AQUI FER
| NTERFACE.

WORST CASE Rl SK

SI NCE NO PAHS WERE DETECTED | N SURFACE WATER CR IN FI SH TI SSUE DURI NG THE R, THE CARCI NOGENI C Rl SK
ESTI MVATE ASSUMED NO PAH RELATED RI SK FROM FI SH CONSUMPTI ON.  HONEVER, DUE TO THE PRACTI CAL LI M TATIONS OF THE
FI SH TI SSUE SAMPLI NG ANALYSI S METHODOLOG ES, TO OBTAI N AN ABSCLUTE WORST CASE CARCI NOGENI C RI SK RESULTI NG
FROM FI SH | NGESTI ON, THE SEA LAMPREY Tl SSUE CONCENTRATI ONS ARE ASSUMED TO REPRESENT FI SH- FLESH CONTAM NATI ON.
THE RESULTI NG WORST- CASE CARCI NOGENI C RI SK RESULTI NG FROM FI SH | NGESTION | S SHOMN | N TABLE 10. | T CAN BE
SEEN THAT THE CARCINOGENIC RISK | S 3. 3E-6 FOR CH LDREN AGES 6-12, 6.0E-6 FOR CH LDREN AGES 2 TO 6, AND 1.4E-6
FOR ADULTS. TH' S RESULTS IN A LI FETI ME VEI GHTED R SK EQUAL TO 1.8E-6. BY ADDING TH'S RI SK TO THE TOTAL
S| TE- RELATED RI SK | NCREMENT, | T CAN BE SEEN THAT UNDER WORST- CASE CONDI TI ONS, THE TOTAL LI FETI ME CARCI NOGENI C
R SK FALLS WTH N THE 1.0E-4 TO 1. 0E-6 EPA RECOMVENDED RI SK RANGCE.

NON- CARCI NOGENI C RI SK

THE NONCARCI NOGENI C HAZARD | NDEX | S THE RATI O OF THE EXPECTED POTENTI AL DOSE TO ACCEPTABLE EXPOSURE
LEVELS. VALUES OF LESS THAN UNITY (1.0)

I NDI CATES THAT NO HAZARD EXI STS. THE NONCARCI NOGENI C HAZARD | NDI CES ARE LI STED I N TABLES 11 TO 15 AND
WERE CBTAI NED BY DI VI DI NG THE CHRONI C DAI LY | NTAKES BY THE APPRCPRI ATE REFERENCE DOSES. AS CAN BE SEEN FROM
TABLE 15, ALL NONCARCI NOGENI C CHRONI C HAZARD | NDI CES ARE SEVERAL ORDERS OF NMAGNI TUDE LESS THAN UNI TY,
THEREFORE, NO NONCARCI NOGENI C CHRONIC RISK | S POSED BY THE SI TE

ENVI RONMENTAL RI SK ASSESSMENT
POTENTI ALLY EXPCSED NONHUVAN POPULATI ONS | NCLUDE THE AQUATI C LI FE | N BRODHEAD CREEK. THE POTENTI ALLY

EXPOSED PCPULATI ONS AT THE SI TE ARE THE MACRO NVERTEBRATES, FI SH, AND BENTH C ORGANI SM5 SUCH AS THE SEA
LAMPREY LARVAE COLLECTED DURING THE RI. THE EXPOCSURES TO THESE PCPULATI ONS CAN OCCUR FROM DI RECT CONTACT



W TH CONTAM NANTS | N WATER AND SEDI MENT OR BY Bl QACCUMJULATI ON IN THE FOCD CHAIN.  BOTH FI SH AND SEA LAMPREY
TI SSUE VWERE ANALYZED DURI NG THE BRODHEAD CREEK RI. NO PAHS WERE DETECTED I N THE FI SH SAMPLES ANALYZED.
HONEVER, THE SEA LAMPREY ANALYSI S | NDI CATED THAT THE LAMPREYS HAVE Bl OACCUMULATED PAHS.

AQUATI C EFFECTS

DURI NG THE PAST STUDI ES, SEVERAL HABI TAT FACTORS WERE MEASURED SUCH AS SURFACE WATER TEMPERATURE,
DI SSOLVED OXYCGEN, FLOW RATES, ORGANI C CONTENT | N SURFACE WATERS/ SEDI MENTS, AND PHYSI CAL CHARACTERI STI CS OF
THE SUBSTRATE. THE CHEM CAL WATER QUALI TY CONDUCTED AT THE SI TE REVEALED THE FOLLOW NG

* DI SSOLVED OXYGEN READI NGS WERE RELATI VELY H GH, VH CH
MEANS THAT THEY ARE ADEQUATE FOR AQUATI C LI FE SENSI TI VE TO
LOW DI SSOLVED OXYGEN LEVELS.

* THE PH MEASUREMENTS OF THE SURFACE WATERS WERE WTHI N A
RANGE (6-8) WHERE AQUATI C LI FE WOULD NOT BE ADVERSELY | MPACTED.

A COVPARI SON OF | NDI CATOR AND OTHER CHEM CAL CONCENTRATI ONS I N THE WATERS OF BRODHEAD CREEK TO AVAI LABLE
SURFACE WATER QUALITY CRI TERI A | NDI CATES THAT THE SI TE DOES NOT CAUSE ANY EXCEEDANCE OF ACUTE OR CHRONIC
AMVBI ENT WATER QUALITY CRITERIA (AWX). THE FEW CHEM CALS EXCEEDI NG THEI R RESPECTI VE AWQC OCCUR | N BOTH
UPSTREAM AND BACKGROUND LOCATI ONS; THUS, THE SI TE ALONE APPARENTLY DOES NOT CAUSE THE AWQC EXCEEDANCES. THE
PAH CONCENTRATI ONS WERE ALSO COMPARED W TH THE ACUTE LC50 VALUES. NONE OF THESE ACUTE VALUES WAS EXCEEDED.

REVI EW OF THE NUMEROUS HI STORI CAL SURVEYS AND STUDI ES, AS WELL AS RECENT OBSERVATI ONS DURI NG THE R,
I NDI CATES THAT THE FI SH AND MACRO NVERTEBRATE POPULATI ONS ARE NOT ADVERSELY | MPACTED BY THE SITE. THE
EARLI EST STUDI ES ON RECORD WERE CONDUCTED | N 1969, WHEN THE STREAM HABI TATS HAD BEEN DESTROYED BY THE FLOODS
AND THE RECHANNELI ZATI ON OF BRCDHEAD CREEK.  SI NCE THAT TI ME THE CONDI TIONS I N THE STREAM | MPROVED,

AS WAS FOUND | N THE 1984 FI SH AND MACRO NVERTEBRATE STUDI ES.  SENSI TI VE MACRO NVERTEBRATE SPECI ES
( STONEFLI ES, MAYFLIES) WERE FOUND AT ALL STATIONS SAMPLED. THE SAME OBSERVATI ONS WERE MADE DURI NG THE RI
ACTIVI TIES; THE PRESENCE OF STONEFLI ES AND MAYFLIES | S | NDI CATI VE OF GOCD WATER QUALITY.

THE SPECI ES DI VERSI TY | NDEX, A MEASURE OF SPECI ES DI VERSI TY, CALCULATED FOR SEVERAL STATI ON SAMPLES I N THE
PAST, | NDI CATED NO HABI TAT DI FFERENCES BETWEEN UPSTREAM AT THE SI TE LEVEL, AND DOANSTREAM LOCATI ONS.
CONDI TI ONS OBSERVED DURI NG THE Rl FI ELD ACTI VI TI ES | NDI CATE THE PRESENCE OF HEALTHY FI SH AND
MACRO NVERTEBRATE POPULATI ONS.

THERE ARE NO THREATENED OR ENDANGERED SPECI ES AT THE SI TE, NOR ARE THERE ANY CRI TI CAL OR UNI QUE HABI TATS.
ALSO, NONE OF THE FI SH, AMPHI BI ANS, COR REPTI LES LI STED AS ENDANGERED OR THREATENED ARE KNOVWN TO OCCUR AT COR
INTHE VICONTY OF THS SITE

RI SK TO FI SH AND SEA LAMPREY
THE FI SH COLLECTI ON AND TI SSUE ANALYSI S DURI NG THE R | NDI CATED THE FOLLOW NG

* THE FI SH COLLECTED CR OBSERVED I N THE SURVEY WERE ROBUST
AND DI SPLAYED GOCD COLORATI ON.  THERE WERE NO SI GNS OF
OVERT DI SEASE SUCH AS REDDENED AREAS, NODULAR GROATHS,
SKI'N LESI ONS, AND FUNGUS.

* THERE WERE NO OBSERVATI ONS CF FI SH DI SPLAYI NG BEHAVI CRS
I NDI CATI VE OF ENVI RONMVENTAL STRESS OR | LL HEALTH

* NO PAHS OR OTHER COAL TAR RELATED CONSTI TUENTS WERE
DETECTED IN THE FI SH SAMPLES ANALYZED.

CONVERSELY, THE SEA LAMPREY ANALYSI S DATA | NDI CATE THAT THE LAVPREYS HAVE Bl CACCUMULATED PAHS. THE RATI GS
OF THE COVPOUNDS DETECTED ARE SI M LAR TO THOSE RATICS | N THE BRODHEAD CREEK SI TE COAL TAR, THEREFCRE, THE PAH
Bl QACCUMULATI ON APPEARS TO BE SI TE- RELATED. THE LAMPREYS CAN BE REGARDED AS A WORST- CASE SCENARI O FCR
AQUATI C LI FE EXPCSURE, DUE TO THEI R CONSTANT EXPCSURE TO SEDI MENTS AND | NTERSTI TI AL WATER, HI GH LI PI D
CONTENT, LONG LARVAL EXPCSURE PERI OD ( SEVERAL YEARS), AND FEEDI NG HABI TATS.

ADULT SEA LAVPREYS M GRATE UPSTREAM AND DI E SCON AFTER SPAWNING | N THE SPRING THE LARVAE DRI FT TO POCL
AREAS AND BURROW | NTO THE SUBSTRATE. THE LARVAE FEED BY FILTERI NG M NUTE PLANT AND ANl MAL MATERI ALS, SUCH AS
FI LAMENTQUS ALGAE, DETRI TUS, DI ATOVS, DESM DS, AND PROTQZOANS QUT OF THE WATER  THEY ARE SEDENTARY AND ONLY
PROTRUDE SLI GHTLY FROM THEI R BURROAS VWHI LE FEEDI NG  THE LARVAL STACGE PERSI STS FOR ABOUT 4 TO 7 YEARS. THE
ADULTS THEN BEG N A PREDATCRY LI FESTYLE AND M GRATE DOMSTREAM TO THE OCEAN. THE SEA LAMPREY LARVAE CAPTURED



I N THE BRCDHEAD CREEK DURI NG THE R WERE YOUNG ADULTS WHO HAD NOT YET BEGUN THEI R M GRATI ON DOMSTREAM THEY
WERE THEREFORE MOST LI KELY EXPOSED TO SI TE CONDI TIONS FOR 4 TO 7 YEARS.

COVPARI SON OF THE LAVPREY AND TROUT DATA SHOWLITTLE I F ANY SIMLARI TY I N THE NATURE OF THE COVPOUNDS
DETECTED. TH S IS DUE I N PART TO THE LESSER AMOUNTS CF TI ME THE MOBI LE TROUT WOULD BE EXPCSED TO
S| TE- RELATED COMPOUNDS. TROUT ARE ALSO LESS EXPOSED TO SEDI MENTS, FEED ON A WDE VAR ETY OF ORGAN SM5, AND
HAVE LOAER LI PI D CONTENT. I N ADDI TI ON, PAHS ARE RAPI DLY AND EXTENSI VELY METABOLI ZED AND W LL BE ELI M NATED
FROM THE FI SH UNLESS THE EXPOSURE |'S CONTI NUCUS.

NO OTHER SPECI ES OF FI SH | NHABI TATI NG BRODHEAD CREEK | S EXPECTED TO HAVE THE LONG TERM AND CONTI NUQUS
EXPOSURE TO S| TE- RELATED COVPOUNDS AS THE SEA LAMPREY. THE | MPLI CATI ONS OF THE PAH ACCUMULATI ONS TO THE SEA
LAMPREY LARVAE ARE UNKNOMWN. HOWEVER, SI TE- SPECI FI C Bl OCONCENTRATI ON FACTORS CALCULATED FOR SEA LAMPREY AT
THE SI TE ARE | NDI CATI VE OF RAPI D METABCOLI SM OF PAHS BY THE LAMPREY ANDY OR M NI MAL AMOUNTS OF PAHS DI SCHARA NG
TO THE CREEK. | N ADDI TI ON, COVPARI SON OF AQUATI C LI FE CRITERIA WTH ACTUAL CONCENTRATI ONS OF CHEM CALS I N
BRODHEAD CREEK | NDI CATE THAT THE CRI TERI A FOR PROTECTI ON OF AQUATI C LI FE ARE NOT EXCEEDED AT THE SITE. THE
COVPARI SON OF CONCENTRATI ONS OF | NDI CATOR CHEM CALS DETECTED | N BRODHEAD CREEK SEDI MENTS W TH CALCULATED
SEDI MENT CRI TERI A REVEALED THAT THE SEDI MENT CRI TERI A ARE NOT EXCEEDED AT THE SI TE.

TERRESTRI AL EFFECTS

DURI NG THE WETLAND DELI NEATI ON ACTIVITIES OF THE R, ALL AREAS WERE SURVEYED FOR THE PRESENCE COF STRESSED
VEGETATI ON. NO AREAS OF STRESSED VEGETATI ON WERE OBSERVED. ALL THE WETLAND AREAS DI SPLAYED HEALTHY AND
Dl VERSE VEGETATI VE WETLAND SPECI ES.

THE TERRESTRI AL VEGETATI ON ALSO APPEARED HEALTHY AND UNI MPACTED FROM THE SI TE. NO STRESSED TERRESTRI AL
VECGETATI ON WAS OBSERVED DURI NG THE SI TE ACTI VI Tl ES.

H STORI CAL SURFACE SO L SAMPLI NG DI D NOT | NDI CATE THE PRESENCE OF ELEVATED CONCENTRATI ONS COF PAHS. NO
CARCI NOGENI C PAHS WERE DETECTED. THE OBSERVED CONCENTRATI ONS OF | NDI CATOR COMPCQUNDS SHOULD NOT HAVE ANY
ADVERSE EFFECT ON THE TERRESTRI AL FAUNA THAT MAY COVE | NTO CONTACT W TH SI TE- RELATED CONTAM NATI ON.  THE PAH
AND METAL CONCENTRATI ONS REPCORTED FCR SEDI MENTS SHOULD NOT POSE ANY RI SK TO THE TERRESTRI AL COMMUNI TY,  SI NCE
THEY ARE WTH N THE NATURALLY OCCURRI NG CONCENTRATI ON RANGE.

CONCLUSI ON OF SUMVARY OF SI TE RI SKS

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THE SITE, | F NOT ADDRESSED BY | MPLEMENTI NG THE
RESPONSE ACTI ON SELECTED I N THE ROD, MAY PRESENT AN | MM NENT AND SUBSTANTI AL ENDANGERMENT TO PUBLI C HEALTH,
VWELFARE, OR THE ENVI RONMENT.

#DA
DESCRI PTI ON OF ALTERNATI VES

THE SUPERFUND STATUTE AND REGULATI ONS (NCP) REQUI RE THAT THE ALTERNATI VE CHOSEN TO CLEAN UP A HAZARDQOUS
WASTE SI TE MEET SEVERAL CRITERIA. THE ALTERNATI VE MUST PROTECT HUVAN HEALTH AND THE ENVI RONMENT, BE COST
EFFECTI VE, AND MEET THE REQUI REMENTS COF ENVI RONVENTAL REGULATI ONS. PERVANENT SOLUTI ONS TO CONTAM NATI ON
PROBLEMS SHOULD BE DEVELCPED WHEREVER POSSI BLE.  THE SCLUTI ONS SHOULD REDUCE THE VOLUME, TOXICI TY, OR
MOBI LI TY OF THE CONTAM NANTS. EMPHASI S | S ALSO PLACED ON TREATI NG THE WASTES AT THE SITE, WHENEVER THI S I S
PGCSSI BLE, AND ON APPLYI NG | NNOVATI VE TECHNOLOG ES TO CLEAN UP THE CONTAM NANTS.

THE FS STUDI ED A VARI ETY OF TECHNOLOG ES TO SEE | F THEY WERE APPLI CABLE FOR ADDRESSI NG THE CONTAM NATI ON
AT THE SITE  THE TECHNOLOG ES DETERM NED TO BE MOST APPLI CABLE TO THESE MATERI ALS WERE DEVELCPED | NTO
REMEDI AL ALTERNATI VES. THESE ALTERNATI VES ARE PRESENTED AND DI SCUSSED BELON ALL COSTS AND | MPLEMENTATI ON
TI MEFRAMES PROVI DED FOR THE ALTERNATI VES BELOW ARE ESTI MATES.

COMMON ELEMENTS: ALL OF THE ALTERNATI VES BEI NG CONSI DERED WOULD | NCLUDE COVMON COMPONENTS. EACH
ALTERNATI VE EXCEPT THE "NO ACTI ON' ALTERNATI VE WOULD | NCLUDE THE FOLLOW NG (1) | MPCSI TI ON OF DEED, ZON NG
ANDY OR OMNERSH P RESTRICTIONS ON THE SITE, TO LIMT FUTURE SITE USE, (2) A GROUND WATER MONI TORI NG PROGRAM TO
MEASURE CONCENTRATI ONS OF COAL TAR RELATED CONSTI TUENTS AND TO ENSURE THAT THE | NTEGRI TY OF THE EXI STI NG
SLURRY WALL IS MAI NTAI NED; (3) BRCDHEAD CREEK Bl OTA MONI TORI NG TO ENSURE THAT THE SI TE CONTI NUES TO HAVE NO
SI GNI FI CANT | MPACT ON THE AQUATI C ECOLOG CAL SYSTEM | N BRCDHEAD CREEK; AND (4) COONSTRUCTI ON AND VAl NTENANCE
OF A FENCE W TH POSTED WARNI NG SI GNS TO RESTRI CT PUBLI C ACCESS TO THE SITE. EPA WOULD REVI EW THE SI TE EVERY
FI VE YEARS TO ENSURE CONTI NUED PROTECTI ON TO HUMAN HEALTH AND THE ENVI RONVENT FOR EACH OF THE ALTERNATI VES,
I NCLUDI NG THE NO- ACTI ON ALTERNATI VE.

ALTERNATI VES 3, 4, AND 6 | NCLUDE EXCAVATI ON CF CONTAM NATED SUBSURFACE SO LS. FOR EACH OF THESE
ALTERNATI VES, SHEET PILING WLL BE REQU RED | N THE EXCAVATI ON TO PROVI DE FOR SLOPE STABI LI ZATI ON DURI NG THE
EXCAVATI ON COMPONENT OF THESE ALTERNATI VES.



ALTERNATI VE 1: NO ACTI ON

CAPI TAL COST: $0
OPERATI ON & NMAI NTENANCE: $0
PRESENT WORTH: $0
MONTHS TO | MPLEMENT: 0

THE NCP, EPA' S REGULATI ONS GOVERNI NG THE SUPERFUND PROGRAM REQUI RES THAT THE " NO- ACTI ON' ALTERNATI VE BE
EVALUATED AT EVERY SI TE TO ESTABLI SH A BASELI NE FOR COVPARI SON W TH THE OTHER ALTERNATIVES. IN TH' S
ALTERNATI VE, NO FURTHER REMEDI AL ACTI ONS WOULD BE TAKEN ON THE SUBSURFACE SO LS AT THE SITE. THE SI TE WOULD
BE LEFT IN I TS CURRENT CONDI TION.  EPA WOULD REVI EW THE SI TE EVERY FI VE YEARS TO ASSURE CONTI NUED PROTECTI ON
TO HUMAN HEALTH AND THE ENVI RONMENT.

ALTERNATI VE 2: LI M TED ACTI ON

CAPI TAL COST: $153, 000
OPERATI ON & NMAI NTENANCE: $1, 023, 000
PRESENT WORTH: $1, 176, 000
MONTHS TO | MPLEMENT: 6

TH' S ALTERNATI VE WOULD ENTAIL | NTERM TTENT PUMPI NG OF FREE COAL TAR WHI CH ACCUMULATES I N THE STRATI GRAPHI C
DEPRESSI ON WEST OF THE SLURRY WALL (RCC AREA). I T IS ESTI VATED THAT APPROXI MATELY 4500 GALLONS CF THE FREE
COAL TAR CONTAI NED I N THE STRATI GRAPHI C DEPRESSI ON | N THE RCC AREA M GHT BE REMOVED UNDER THI S ALTERNATI VE.

I T 1S EXPECTED THAT THE FREE COAL TAR WOULD BE REMOVED ONCE PER YEAR THE FREQUENCY OF COAL TAR RECOVERY
M GHT BE | NCREASED OR DECREASED BASED ON OBSERVED RECOVERY EFFECTI VENESS. THE RECOVERED COAL TAR WOULD BE
SHI PPED TO AN COFFSI TE PERM TTED | NCI NERATI ON FACI LI TY FOR DI SPCSAL.

THE | MPLEMENTATI ON OF TH' S ALTERNATI VE WLL COWLY W TH THE REQU REMENTS UNDER RCRA AND THE PENNSYLVAN A
SOLI D WASTE MANAGEMENT ACT.

ALTERNATI VE 3: ONSI TE STABI LI ZATI QV SOLI DI FI CATI ON ( RCC AREA)

CAPI TAL COST: $1, 455, 000
OPERATI ON & NMAI NTENANCE: $1, 023, 000
PRESENT WORTH: $2, 478, 000
MONTHS TO | MPLEMENT: 9-12

TH' S ALTERNATI VE | NCLUDES EXCAVATI ON OF APPROXI MATELY 1, 000 CUBlI C YARDS OF CONTAM NATED SUBSURFACE SO LS
WTH COAL TAR I N THE RCC AREA, STABI LI ZATI OV SOLI DI FI CATI ON OF THE EXCAVATED SO LS, AND REPLACEMENT OF THE
TREATED MATERI AL. THE STABI LI ZATI OV SOLI DI FI CATI ON PROCESS | NVOLVES THE ONSI TE M XI NG CF CEMENTI QUS OR
PQZZAOLANI C REAGENTS W TH THE CONTAM NATED SO LS THEREBY FI XATI NG THE CONTAM NANTS I N AN | NERT MATRI X AND
REDUCI NG THEI R MOBI LI TY.  APPROXI MATELY 1, 300 CUBI C YARDS OF CLEAN SO L WOULD HAVE TO BE REMOVED AND STORED
TO REACH THE CONTAM NATED SO L. TH'S CLEAN SO L WLL THEN BE USED TO BACKFI LL THE EXCAVATI ON OVER THE
STABI LI ZED SO L. GRADI NG, REVECGETATI ON, AND SURFACE WATER RUN- OV RUN- OFF CONTRCLS W LL BE PROVI DED | N THE
AREA OF THE EXCAVATI ON. A TREATABI LI TY STUDY WOULD BE CONDUCTED TO DETERM NE THE MOST APPRCPRI ATE STABI LI ZI NG
REAGENTS FOR THE CONTAM NATED SO LS AND TO DETERM NE THE LEACHABI LI TY OF COAL TAR RELATED CONSTI TUENTS FROM
THE STABI LI ZEDY SCLI DI FI ED SA LS.

DEWATERI NG DURI NG THE EXCAVATI ON PROCESS WOULD BE NECESSARY. | T IS EXPECTED THAT FREE DRAI NI NG COAL TAR
WOULD ALSO BE RECOVERED DURI NG THE DEWATERI NG PROCESS. THE RECOVERED COAL TAR AND WATER WOULD BE STCORED IN A
TANK ONSI TE. AFTER COVPLETI ON OF THE EXCAVATI ON AND REPLACEMENT OPERATI ON, THE COAL TAR WOULD BE SHI PPED TO
AN COFFSI TE PERM TTED | NCI NERATI ON FACI LI TY AND THE WATER TO A TREATMENT, STORAGE, DI SPOSAL

(TSD) FACILITY FOR TREATMENT/ DI SPOSAL.

THE | MPLEMENTATI ON OF TH' S ALTERNATI VE WLL COWPLY WTH THE REQUI REMENTS UNDER RCRA AND THE PENNSYLVAN A
SCLI D WASTE MANAGEMENT ACT.

ALTERNATI VE 4: EXCAVATI ON OF CONTAM NATED SUBSURFACE SO LS AND SO L WASHI NG ( RCC AREA)

CAPI TAL COST: $2, 931, 000
OPERATI ON AND VAl NTENANCE: $1, 023, 000
PRESENT WORTH: $3, 954, 000
MONTHS TO | MPLEMENT: 12

THE SPECI FI C COVPONENTS OF THI S ALTERNATI VE ARE SI M LAR TO THOSE FOR ALTERNATI VE 3 DI FFERI NG ONLY | N THE
PROCESS USED FOR TREATI NG THE EXCAVATED MATERI ALS. THE SUBSURFACE SO LS WTH COAL TAR WOULD BE SUBJECTED TO



ONSITE SOL WASH NG SO L WASHING | S A PHYSI CAL/ CHEM CAL PROCESS | N WH CH THE EXCAVATED SO LS ARE M XED AND
AG TATED USI NG SURFACTANT/ WATER SOLUTI ONS | N AN ABOVE GROUND TREATMENT SYSTEM DURING TH S PROCESS

CONTAM NANTS IN THE SO L ARE TRANSFERRED TO AN AQUECQUS SOLUTI ON WHI CH IS THEN SEPARATED FROM THE SO L AND
TREATED. A TREATABILITY STUDY WOULD BE CONDUCTED TO SELECT AN APPROPRI ATE SO L WASH NG PROCEDURE AND
SURFACTANT/ WATER SCLUTI ON.  THE TREATED SO LS WOULD BE BACKFI LLED | N THE AREA OF THE EXCAVATI ON AND COVERED
WTH CLEAN SO LS.

AN ESTI MATED 9, 000 GALLONS OF FREE COAL TAR AND APPROXI MATELY 17, 845 TO 23, 529 GALLONS OF CQOAL TAR AT
RESI DUAL SATURATI ON LEVELS WOULD BE EXPECTED TO BE REMOVED RESULTING IN A 6 PERCENT TO 10 PERCENT DECREASE
IN TOTAL COAL TAR VOLUME AT THE SI TE.

THE | MPLEMENTATI ON OF TH S ALTERNATI VE WLL COWLY W TH THE REQU REMENTS UNDER RCRA AND THE PENNSYLVAN A
SCLI D WASTE MANAGEMENT ACT.

ALTERNATI VE 5: ENHANCED RECOVERY FOR THE FREE COAL TAR

CAPI TAL COST: $3, 008, 000
OPERATI ON & NMAI NTENANCE: $1, 112, 000
PRESENT WORTH: $4, 120, 000
MONTHS TO | MPLEMENT: 6

ENHANCED RECOVERY |'S AN | N-SI TU APPLI CATI ON OF CONTAM NANT EXTRACTI ON FROM SO LS. | T WOULD CONSI ST OF THE
PHYSI CAL DI SPLACEMENT OF COAL TAR FROM THE PORE SPACES WTHIN THE SO L THROUGH THERVAL MOBI LI ZATI ON  COUPLED
W TH HYDRAULI C CONTAI NVENT TO EXPLAO T THE APPARENT REDUCTI ON I N COAL TAR DENSI TY TO LESS THAN THAT OF WATER
THEREBY MOBI LI ZI NG THE COAL TAR FOR RECOVERY BY PUMPI NG AND EXTRACTI ON. THE ENHANCED RECOVERY  PROCESS
WOULD ENTAI L THE | NSTALLATI ON OF EXTRACTI ON AND | NJECTI ON WELLS I N THE FREE COAL TAR AREAS. HOT WATER W LL
BE | NJECTED | NTO THE SUBSURFACE SO LS TO DI SPLACE THE COAL TAR FROM WTH N THE PORE SPACES OF THE SO L.
RECOVERED COAL TAR AND PROCESS WATER FROM THE EXTRACTI ON WELLS W LL BE SUBJECTED TO QO L- WATER SEPARATI ON TO
REMOVE THE COAL TAR THE RECOVERED PROCESS WATER W LL BE TREATED TO MEET NATI ONAL POLLUTI ON DI SCHARGE
ELI M NATI ON REQUI REMENTS (NPDES) W TH SUBSEQUENT DI SCHARGE OF A PORTI ON OF THE PROCESS WATER TO BRCDHEAD
CREEK WTH THE REMAI NDER BEI NG REI NJECTED | NTO THE SUBSURFACE SO LS TO ENHANCE COAL TAR RECOVERY. THE
RECOVERED COAL TAR WLL BE SH PPED TO AN OFFSI TE PERM TTED | NCI NERATI ON FACI LI TY FOR DI SPOSAL.

THE ENHANCED RECOVERY PROCESS WOULD | NVOLVE THE TREATMENT OF APPROXI MATELY 200 CUBI C YARDS CF SUBSURFACE
SO LS CONTAI NING FREE COAL TAR I N THE RCC AREA AND TAKE APPROXI MATELY THREE MONTHS TO COVPLETE. SOME
TREATMENT OF THE OVERLYI NG SO LS CONTAI NI NG RESI DUAL COAL TAR WOULD ALSO OCCUR I T IS ESTI MATED THAT THE
ENHANCED RECOVERY PROCESS COULD RECOVER AN ESTI MATED VOLUME COF 7,200 GALLONS OF FREE COAL TAR AND AS  MJUCH
AS 10, 800 GALLONS OF RESI DUAL COAL TAR RESULTING IN A 3 PERCENT TO 6 PERCENT DECREASE I N TOTAL COAL TAR
VOLUME AT THE SI TE.

THE | MPLEMENTATI ON OF THI S ALTERNATI VE WLL ALSO COVPLY W TH THE REQUI REMENTS UNDER RCRA AND THE
PENNSYLVANI A SCLI D WASTE NMANAGEMENT ACT.

ALTERNATI VE 6: EXCAVATI ON OF CONTAM NATED SUBSURFACE SO LS (RCC AREA) AND OFFSI TE | NCI NERATI ON

CAP| TAL COST: $5, 204, 000
CPERATI ON & NAI NTENANCE: $1, 023, 000
PRESENT WORTH: $6, 227, 000
MONTHS TO | MPLEMENT: 6-8

THI'S ALTERNATIVE IS SIM LAR TO ALTERNATI VES 3 AND 4, DI FFERING ONLY | N THE PROCESS USED FOR TREATI NG THE
EXCAVATED CONTAM NATED SO LS. THE CONTAM NATED SUBSURFACE SO LS ( APPROXI MATELY 1, 000 CUBI C YARDS) WOULD BE
SHI PPED TO AN OFFSI TE PERM TTED | NCI NERATI ON FACI LI TY FOR DI SPCSAL. | NCI NERATI ON | NVOLVES THE THERVAL
DESTRUCTI ON CF ORGANI C COVPOUNDS. ADDI TI ONAL CLEAN FI LL MATERI AL WOULD HAVE TO BE | MPORTED TO REPLACE THE
VOLUME OF SUBSURFACE SO LS REMOVED FROM THE SI TE FOR | NCI NERATI ON.

THE EXCAVATED SUBSURFACE SO LS WOULD BE STORED I N A STAG NG AREA ONSI TE FOR DEWATERI NG AND DRYI NG PRIOR TO
BEI NG SHI PPED OFFSI TE FOR | NCI NERATI ON. THE WATER FROM THE STAG NG AREA WOULD BE COLLECTED AND ALSO SH PPED
OFFSI TE TO A PERM TTED TSD FACI LI TY.

THE | MPLEMENTATI ON OF THI S ALTERNATI VE WLL COVPLY W TH THE REQUI REMENTS UNDER RCRA AND THE PENNSYLVAN A
SOLI D WASTE NMANAGEMENT ACT.

#SCAA
SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

A DETAI LED ANALYSI S WAS PERFORVED ON THE SI X ALTERNATI VES USI NG THE NI NE EVALUATI ON CRI TERIA SPECIFIED I N
THE NCP I N ORDER TO SELECT AN | NTERIM REMEDY FOR QU-1. THE FOLLOW NG I S A SUMVARY OF THE COWPARI SON OF EACH



ALTERNATI VE' S STRENGTH AND WEAKNESSES W TH RESPECT TO THE NI NE EVALUATI ON CRI TERIA.  THESE N NE EVALUATI ON
CRITERIA ARE LISTED IN EXHIBIT A

OVERALL PROTECTI ON

ALL THE ALTERNATI VES, EXCLUDI NG THE NO ACTI ON ALTERNATI VE ( ALTERNATI VE 1), WOULD PROVI DE VARYI NG DEGREES
OF PROTECTI ON TO HUVMAN HEALTH AND THE ENVI RONMENT BY ELI M NATI NG REDUCI NG OR CONTROLLI NG RI SK THROUGH
TREATMENT, ENG NEERI NG CONTRCLS, OR | NSTI TUTI ONAL CONTRCLS. ALTERNATI VES 4 AND 6 MAY BE SLI GHATLY MORE
PROTECTI VE THAN ALTERNATI VE 5 SINCE A SI GNI FI CANT PORTI ON OF BOTH THE RESI DUAL AND FREE COAL TAR WOULD BE
EXCAVATED I N THE RCC AREA AND TREATED DURI NG THE | MPLEMENTATI ON OF THESE ALTERNATI VES LI KELY RESULTING I N A
SLI GHTLY GREATER REDUCTI ON OF THE OVERALL COAL TAR VOLUME AT THE SITE. ALTERNATIVE 3 WOULD ALSO ENTAI L THE
EXCAVATI ON CF CONTAM NATED SO LS IN THE RCC AREA.  HOWNEVER, THE EXCAVATED SO L WOULD BE TREATED BY ONSI TE
STABI LI ZATI OV SCLI DI FI CATI ON AND REPLACED I N THE AREA OF THE EXCAVATI ON. UNDER ALTERNATI VE 3, THERE WOULD BE
NO NET REDUCTI ON IN VOLUME OF THE COAL TAR, BUT ITS MOBILITY I N THE ENVI RONVENT WOULD BE GREATLY REDUCED.

ALTERNATI VE 2 WOULD BE LESS PROTECTI VE THAN THE ALTERNATI VE 5 SI NCE ALTERNATI VE 2 DCES NOT HAVE THE
POTENTI AL FOR RECOVERI NG AS MJCH COAL TAR FROM THE SUBSURFACE SO LS AS ALTERNATI VE 5 WHI CH USES THERVAL
MOBI LI ZATI ON TO ACH EVE GREATER RECOVERY THAN CONVENTI ONAL PUMPI NG TECHNI QUES.

THE "NO ACTI ON' ALTERNATI VE IS NOT' PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT SINCE | T WOULD NOT
ADDRESS THE SOURCE OF THE CONTAM NATI ON, AND FUTURE RELEASES AND POTENTI AL EXPCSURES M GHT CCCUR  THEREFCRE,
IT 1S NOT CONS| DERED FURTHER IN THI S ANALYSI S FOR OU- 1.

COVPLI ANCE W TH ARARS

CERCLA REQUI RES THAT REMEDI AL ACTI ONS MEET APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARS) OF
OTHER FEDERAL AND STATE ENVI RONVENTAL LAWS. THESE LAWS MAY | NCLUDE: THE TOXI C SUBSTANCES CONTRCL ACT, THE
CLEAN WATER ACT, THE SAFE DRI NKI NG WATER ACT, AND THE RESOURCE CONSERVATI ON AND RECOVERY ACT.

A "LEGALLY APPLI CABLE" REQUI REMENT | S ONE WH CH WOULD LEGALLY APPLY TO THE RESPONSE ACTION | F THAT ACTI ON
WERE NOT TAKEN PURSUANT TO SECTI ONS 104, 106, OR 122 OF CERCLA. A "RELEVANT AND APPRCPRI ATE' REQUI REMENT 1S
ONE THAT, WH LE NOT "APPLI CABLE", IS DESI GNED TO APPLY TO PROBLEMS SUFFI CI ENTLY SIM LAR THAT THEI R
APPLI CATI ON | S APPROPRI ATE.

ALL THE ALTERNATI VES, EXCEPT FOR THE NO- ACTI ON ALTERNATI VE (ALTERNATI VE 1), WLL MEET THEI R RESPECTI VE
APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS (ARARS) AS REFERENCED | N THE FS. THESE | NCLUDE
COVPLI ANCE WTH THE CLEAN Al R ACT AND PADER Al R QUALI TY STANDARDS FOR EM SSI ONS FROM THE SITE. OFFSI TE
TRANSPORT OF COAL TAR WOULD BE CONDUCTED | N ACCCRDANCE W TH THE DEPARTMENT OF TRANSPORTATI ON RULES FOR
HAZARDOUS MATERI ALS TRANSPORT AND THE PENNSYLVANI A HAZARDOUS SUBSTANCES TRANSPORTATI ON REGULATI ONS. ONSI TE
MANAGEMENT OF WASTE MATERI AL AT THE SI TE WOULD BE CONDUCTED | N ACCORDANCE W TH THE RESOURCE CONSERVATI ON AND
RECOVERY ACT (RCRA), THE PENNSYLVAN A SOLI D WASTE MANAGEMENT ACT, AND PENNSYLVANI A TI TLE 25 CHAPTER 260 TO
270 (HAZARDOUS WASTE). ALL DI SCHARGES OF TREATED PROCESS WATER TO BRCDHEAD CREEK FROM ALTERNATI VE 5 AND
ALTERNATI VE 4 SHOULD MEET NATI ONAL PCLLUTI ON DI SCHARGE ELI M NATI ON SYSTEM ( NPDES) REQUI REMENTS DEVELOPED
PURSUANT TO THE CLEAN WATER ACT AND PADER BUREAU OF WATER QUALI TY MANAGEMENT STANDARDS. ALTERNATIVES 3 AND 4
WOULD ALSO HAVE TO MEET RCRA REGULATI ONS FOR THE REPLACEMENT OF TREATED SO LS ONSI TE.

SINCE QU-1 DCES NOT ADDRESS GROUND WATER, COWVPLI ANCE W TH MAXI MUM CONTAM NANT LEVELS UNDER THE SAFE
DRI NKI NG WATER ACT AND THE PENNSYLVANI A ARAR FOR REMEDI ATI ON OF GROUND WATER WHI CH CONTAI NS HAZARDOUS
SUBSTANCES TO "BACKGROUND' QUALI TY ARE BEYOND THE SCOPE OF THI'S | NTERI M ACTI ON AND MAY NOT BE MET BY ANY OF
THE ALTERNATI VES. HOMNEVER, BECAUSE FREE COAL TAR WLL BE REMOVED FROM THE SI TE, SOME REDUCTI ON | N GROUND
WATER CONTAM NATION | S EXPECTED WTH ALL THE ALTERNATI VES. THESE ARARS FOR GROUND WATER W LL BE ADDRESSED | N
A SUBSEQUENT ROD AFTER FURTHER | NVESTI GATI ONS ARE CONDUCTED AT THE SI TE DURI NG OUJ-2 TO ASSESS THE QUALI TY OF
ALL GROUND WATER | N THE SUBSURFACE UNI TS FROM THE STREAM GRAVEL TO AND | NCLUDI NG BEDROCK.

LONG TERM EFFECTI VENESS AND PERMANENCE

TH'S CRITERFA IS NOT CONSI DERED APPLI CABLE I N THI S CASE DUE TO THE | NTERI M SHORT- TERM NATURE CF THE
REMEDY, AND THEREFORE, W LL BE ADDRESSED WHEN THE FI NAL REMEDY FOR THE SI TE | S SELECTED. HOWNEVER, BY
ELI M NATI NG THE SOURCE OF THE CONTAM NATI ON TO THE GROUND WATER, THE PRI NCl PAL THREAT PCSED BY THE SI TE WLL
BE ADDRESSED AND SOVE DEGREE OF LONG TERM EFFECTI VENESS AND PERVANENCE W LL BE OFFERED.

REDUCTION CF TOXIQI TY, MOBILITY, OR VOLUME THROUGH TREATMENT

ALTERNATI VES 4, 5, AND 6 PROVI DE FOR THE REDUCTION OF TOXICI TY, MIBILITY, AND VOLUVE BY REMOVI NG THE
SCQURCE OF THE CONTAM NATI ON AND TREATING I T. ALTERNATI VE 5 WOULD UTI LI ZE ENHANCED RECOVERY TECHNI QUES  TO
REMOVE THE FREE COAL TAR FROM THE SUBSURFACE SO LS FOLLOWED BY | NCI NERATI ON OF THE RECOVERED COAL TAR
ALTERNATI VE 4 WOULD EMPLOY SO L WASHI NG TO REMOVE THE COAL TAR FROM THE EXCAVATED SO LS FOLLOWNED BY



I NCI NERATI ON OF THE COAL TAR AND BACKFI LLI NG OF THE TREATED SO LS I N THE EXCAVATI ON AREA. ALTERNATI VE 6
WOULD ENTAI L THE DI RECT | NCI NERATI ON CF THE EXCAVATED SO LS AND BACKFI LLI NG OF THE EXCAVATI ON AREA W TH CLEAN
| MPORTED SO LS. OVERALL COAL TAR VOLUME REDUCTI ON FOR ALTERNATI VES 4 AND 6 WOULD BE BETWEEN 6 PERCENT TO 10
PERCENT. OVERALL COAL TAR VOLUME REDUCTI ON FOR ALTERNATI VE 5 WOULD BE BETWEEN 3 PERCENT AND 6 PERCENT.

ALTERNATI VE 3, WHI CH WOULD EMPLOY ONSI TE STABI LI ZATI OV SCLI DI FI CATI ON, WOULD NOT REDUCE THE TOXICI TY OR
THE VOLUVE OF THE COAL TAR  HOWEVER, THE MOBI LI TY OF THE CONTAM NANTS I N THE SUBSURFACE WOULD BE
SI GNI FI CANTLY REDUCED THEREBY REDUCI NG THE SI TE S | MPACT TO GROUND WATER I N THE STREAM GRAVEL UNIT.

SHORT- TERM EFFECTI VENESS

POTENTI AL RI SKS TO ONSI TE WORKERS AND THE COVWUNI TY M GHT OCCUR DURI NG EXCAVATI ON, TRANSPORTATI ON, AND
TREATMENT ACTI VI TIES FOR ALTERNATI VES 3, 4, AND 6. EXPCSURE TO CCOAL TAR AND VOLATI LE RELEASES COULD BE
M N'M ZED BY THE USE OF PROPER OPERATI NG PROCEDURES AND PERSONAL PROTECTI VE GEAR FOR ONSI TE WORKERS. SQVE
EM SSI ON OF VOLATI LE ORGANI C COMPOUNDS ( VOCS) DURI NG THE EXCAVATI ON, TREATMENT, REPLACEMENT AND DI SPCSAL
ACTIVITIES | S LI KELY TO OCCUR  PRECAUTI ONS WOULD BE TAKEN TO ENSURE THAT THESE EM SSI ONS WOULD NOT | MPACT
THE COWLUNI TY.

FOR ALTERNATI VE 5, POTENTI AL RI SK TO ONSI TE WORKERS ANDY OR THE COMMUNI TY M GHT OCCUR DURI NG WATER
TREATMENT AND FREE COAL TAR MANAGEMENT. AN ADVANTAGE THAT ALTERNATI VE 5 HAS OVER THE OTHER ALTERNATI VES 1S
THAT | T WOULD BE CONDUCTED | N-SI TU.  THERE WOULD BE NO LARGE AREAS OF EXCAVATI ON AND STCOCKPI LED SO LS THEREBY
M N M ZI NG THE AMOUNT OF VOC EM SSI ONS FROM THE SI TE AND THE POTENTI AL OF DI RECT CONTACT W TH ANY
CONTAM NATED SO LS. DURI NG | MPLEMENTATI ON OF ALTERNATI VE 5, THE ENHANCED RECOVERY PROCESS COULD PROMOTE
MOBI LI TY OF COAL TAR RELATED CONSTI TUENTS | NTO THE GROUND WATER ~ COMPLETE HYDRAULI C CONTROLS WOULD HAVE TO
BE MAI NTAINED TO M NIM ZE ANY | MPACTS.

| MPLEMENTABI LI TY

EACH OF THE ALTERNATI VES UNDER CONSI DERATI ON WOULD BE | MPLEMENTABLE AT THE SITE. HOWEVER, THE
AVAI LABI LI TY OF PROFESSI ONAL SERVI CES TO | MPLEMENT ALTERNATI VES 4 AND 5 MAY BE LI M TED SI NCE BOTH THESE
ALTERNATI VES EMPLOY EMERG NG TECHNOLOG ES.  REGULATORY APPROVAL WOULD BE REQUI RED FCR THE REPLACEMENT CF
TREATED SO LS BACK | NTO THE SUBSURFACE FOR ALTERNATI VES 3 AND 4. THE ALTERNATI VES WH CH EMPLOY EXCAVATI ON AS
A COVPONENT MUST OVERCOMVE SEVERAL SI GNI FI CANT Sl TE- SPECI FI C CONSTRAI NTS ASSOCI ATED W TH THE EXCAVATI ON
I NCLUDI NG SEVERAL SUBSURFACE UTI LI TIES, THE FLOOD CONTROL LEVEE, SLCOPE STABI LI TY DURI NG EXCAVATI ON, AND
UPVELLING OF THE SILTY SAND UNIT. THE GROUND WATER AND BRODHEAD CREEK MONI TORI NG PROGRAMS COULD BE EASI LY
| MPLEMENTED UNDER ANY OF THE ALTERNATI VES.

cosT

THE LONEST COST ALTERNATI VE IS ALTERNATI VE 3 (ONSI TE STABI LI ZATI OV SCLI DI FI CATI ON) AT $2,478,000. THE
H GHEST COST ALTERNATI VE WOULD BE ALTERNATI VE 6 (OFFSI TE | NCI NERATI ON) AT A COST OF $6, 227,000. THE OTHER FS
ALTERNATI VE COSTS ARE PRESENTED I N THE ALTERNATI VE DESCRI PTI ON SECTI ONS.

STATE ACCEPTANCE
THE COWONWEALTH OF PENNSYLVANI A HAS CONCURRED W TH THE SELECTED | NTERI M REMEDY.
COVMMUNI TY ACCEPTANCE

COVMUNI TY ACCEPTANCE |'S ASSESSED | N THE ATTACHED RESPONSI VENESS SUMVARY. THE RESPONSI VENESS SUMVARY
PROVI DES A THOROUGH REVI EW OF THE PUBLI C COMMENTS RECEI VED ON THE RI/FS AND THE PROPOSED PLAN, AND EPA' S
RESPONSES TO THE COMVENTS RECEI VED.

#SR
SELECTED REMEDY

BASED UPON THE CONSI DERATI ON OF THE REQUI REMENTS OF CERCLA, THE DETAI LED ANALYSI S COF THE ALTERNATI VES, AND
PUBLI C COMWENTS, THE | NTERI M REMEDI AL REMEDY SELECTED FOR | MPLEMENTATI ON AT THE BRODHEAD CREEK SUPERFUND SI TE
FOR OQU-1 IS ALTERNATI VE 5, ENHANCED RECOVERY VI A THERVAL MOBI LI ZATI ON

QOALS

THE PRI MARY GOALS OF THI' S SELECTED | NTERI M REMEDI AL ALTERNATI VE ARE TO ELI M NATE OR REDUCE Rl SKS
ASSOCI ATED W TH THE POTENTI AL | NGESTI ON OF GRCUND WATER I N THE STREAM GRAVEL UNIT AND TO REDUCE THE POTENTI AL
FOR CONTAM NANT RELEASE TO THE GRCUND WATER I N THE BEDROCK AT THE SI TE. GROUND WATER I N THE BEDROCK | N THE
SITE VICONTY IS CURRENTLY USED AS A SOURCE CF DRI NKI NG WATER.  ADDI TI ONAL GOALS ARE TO MEET THE STATUTCRY
PREFERENCE FCR REMEDI ES THAT UTI LI ZE PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNCLOG ES TO THE



MAXI MUM EXTENT PRACTI CABLE, AND THAT UTI LI ZE TREATMENT TO REDUCE THE MOBI LI TY, TOXICITY, OR VOLUME OF THE
SOURCE OF THE CONTAM NATI ON.

SUMVARY OF THE | NTERI M REMEDY

AS DI SCUSSED UNDER THE DESCRI PTI ON CF ALTERNATI VES SECTI ON, THI S SELECTED | NTERI M REMEDY EMPLOYS ENHANCED
RECOVERY OF FREE COAL TAR VI A THERVAL MOBI LI ZATI ON.  THE ENHANCED RECOVERY PROCESS W LL BE APPLIED TO THE
FREE COAL TAR (I.E., COAL TAR AT 100 PERCENT PCRE VOLUME SATURATI ON) AREAS ONSI TE AT THE RCC AREA AND THE
MM 2 AREA. THE ENHANCED RECOVERY PROCESS SHALL | NVOLVE THE REMOVAL AND TREATMENT OF APPROXI MATELY 60-70
PERCENT OF THE FREE COAL TAR I N BOTH THE RCC AND MM 2 AREAS. SOMVE ADDI TI ONAL RECOVERY AND TREATMENT OF THE
OVERLYI NG SO LS CONTAI NI NG RESI DUAL COAL TAR (I.E., COAL TAR AT LESS THAN 100 PERCENT PCORE VOLUME SATURATI ON)
WOULD ALSO OCCUR.  THE RECOVERED COAL TAR SHALL BE DI SPOSED OF AT AN CFFSI TE PERM TTED | NCI NERATI ON FACI LI TY.
PROCESS WATER USED FOR FLUSHI NG OF THE COAL TAR WOULD BE TREATED W TH PART OF | T DI SCHARGED TO THE CREEK AND
THE REMAI NDER REI NJECTED | NTO THE SUBSURFACE SO LS FOR FURTHER FLUSHI NG OF THE CONTAM NATED SO L. A
CONCEPTUAL MCODEL OF THE ENHANCED RECOVERY PROCESS | S SHOM | N FI GURE 10.

THE FEASI Bl LI TY STUDY FOR THE BRCDHEAD CREEK S| TE EVALUATED THE ENHANCED RECOVERY PROCESS FOR THE RCC AREA
ONLY. THE ESTI MATED PRESENT WORTH COST AS SET FORTH I N THE FEASI BI LI TY STUDY FOR APPLYI NG THE ENHANCED
RECOVERY PROCESS TO THE RCC AREA | S $4,120,000. EXTENDI NG THE APPLI CATI ON OF THE ENHANCED RECOVERY PROCESS
TO THE AREA PROXI MAL TO M¥ 2 MAY | NCREASE THE ESTI MATED COST BY APPROXI MATELY $600, 000. A SUMMARY OF THE
CAPI TAL COSTS FOR THE ENHANCED RECOVERY PROCESS | S PRESENTED | N TABLE 16.

A TREATABILITY STUDY WLL BE CONDUCTED FOR THE ENHANCED RECOVERY PROCESS TO CONFI RM | TS EFFECTI VENESS AND
REMEDI AL DESI GN PARAMETERS FOR | TS APPLI CATI ON | N REMOVI NG FREE COAL TAR FROM THE SUBSURFACE SO LS LCCATED | N
THE RCC AREA AND THE AREA PROXI MAL TO MM2. | F THE TREATABI LI TY STUDY REVEALS THAT MORE THAN 60- 70 PERCENT
OF THE FREE COAL TAR CAN BE EFFECTI VELY RECOVERED, THE TREATMENT SHALL CONTI NUE UNTIL SUCH  ADDI Tl ONAL
RECOVERY | S ACH EVED.

THE SELECTED | NTERI M REMEDI AL ALTERNATI VE W LL ALSO | NCLUDE CONSTRUCTI ON OF A CHAIN LI NK FENCE TO RESTRI CT
PUBLI C ACCESS TO THE SI TE DURI NG REMEDI AL ACTI VI TIES, AND THE | MPCSI TI ON OF DEED AND ZONI NG RESTRI CTI ONS TO
LIMT FUTURE SI TE USE. A GROUND WATER MONI TORI NG PROGRAM W LL BE I NI TI ATED AT THE SI TE TO ENSURE CONTI NUED
PROTECTI ON TO HUVAN HEALTH AND THE ENVI RONVENT. GROUND WATER MONI TORI NG W LL BE CONDUCTED DURI NG THE
| MPLEMENTATI ON OF THE SELECTED | NTERI M REMEDY, QUARTERLY FOR THE FI RST 18 MONTHS AFTER COWPLETI ON OF THE
ENHANCED RECOVERY PROCESS, AND ANNUALLY THEREAFTER FOR UP TO 30 YEARS.

A BRCDHEAD CREEK Bl OTA MONI TORI NG PROGRAM W LL ALSO BE | MPLEMENTED AT THE SITE. MON TORING OF THE BENTHI C
COMMUNI TY FOR SPECI ES DI VERSI TY AND ABUNDANCE W LL BE CONDUCTED PRI OR TO THE | MPLEMENTATI ON OF THE ENHANCED
RECOVERY PROCESS AND DURI NG THE SPRI NG AND FALL SEASONS FOR A TWD YEAR PERI OD THEREAFTER LI KEW SE, RESI DENT
FI SH WLL BE SAMPLED AND ANALYZED DURI NG THE SPRI NG AND FALL SEASONS FOR A TWD YEAR PERI OD. THE RESI DENT
FI SH SAMPLI NG W LL | NCLUDE H STOPATHOLOG CAL EXAM NATI ONS AND AN ASSESSMENT OF THE LEVELS OF PAH METABCLI TES
IN FISH BILE. BRODHEAD CREEK SEDI MENT SAMPLI NG W LL BE CONDUCTED FOR TCL COAL TAR RELATED CONSTI TUENTS
CONCURRENTLY W TH THE RESI DENT FI SH SAMPLI NG AND THE BENTH C COVWUNI TY MONI TORING  TH' S DATA WLL THEN BE
EVALUATED TO DETERM NE | F FURTHER BENTHI C COMMUNI TY MONI TORI NG, RESI DENT FI SH SAMPLI NG OR SEDI MENT SAMPLI NG
IS REQU RED. | N ADDI TION TO THESE MONI TCRI NG EFFORTS, LONG TERM MONI TCRI NG OF SEA LAMPREY LARVAE FCR PAH
Bl QACCUMULATI ON W LL BE CONDUCTED ONCE EVERY FI VE YEARS FOR UP TO 30 YEARS.

STATUTCRY DETERM NATI ONS
PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

AS |DENTIFIED IN THE RI/FS, THE GROUND WATER I N THE STREAM GRAVEL UNIT AT THE SITE IS H GHLY CONTAM NATED.
PEAK CONCENTRATI ONS OF ARSENI C, BENZENE, AND OTHER ORGANI CS MEASURED IN THE SURFI G AL GROUND WATER EXCEED
CURRENT AND PROPOSED FEDERAL DRI NKI NG WATER STANDARDS. THE COAL TAR WASTES ARE CURRENTLY CONTAM NATI NG
ANDY OR WOULD CONTI NUE TO CONTAM NATE TH S GROUND WATER. THE R DATA SUGCGESTS THAT THE FREE COAL TAR LOCATED
I'N THE STRATI GRAPHI C DEPRESSI ON | S THE PRI NCl PAL SOURCE OF THE GROUND WATER CONTAM NATI ON ONSI TE. THE STREAM
GRAVEL UNIT IS NOT CURRENTLY USED AS A WATER SUPPLY ONSI TE. HOWEVER, EXPCSURE TO GROUND WATER I N THI S STREAM
GRAVEL UNNT M GHT OCCUR I N ADDI TION, THE FREE COAL TAR LCCATED | N THE STRATI GRAPHI C DEPRESSI ON MAY SERVE AS
A POTENTI AL SOURCE OF RELEASE OF CONTAM NATI ON TO GROUND WATER I'N THE BEDROCK WHI CH IS CURRENTLY USED AS A
DRI NKI NG WATER SOURCE OFFSI TE. SI NCE CONTAM NANTS DETECTED IN TH S STREAM GRAVEL UNI' T EXCEED CURRENT AND
PROPOCSED MCLS, THERE |'S A POTENTI AL HEALTH RI SK ASSOCI ATED W TH | NGESTI ON OF GROUND WATER AT THE SI TE.

THEREFORE, THE RI SK REDUCTI ON OBJECTI VES ARE BASED ON REDUCTI ON CF THOSE RI SKS ASSOCI ATED W TH THE
I NGESTI ON OF GRCUND WATER IN THE STREAM GRAVEL UNIT AT THE SI TE AND THE PROTECTI ON OF THE BEDROCK GROUND
WATER FROM PGCSSI BLE SI TE CONTAM NATI ON.

TH' S SELECTED | NTERI M REMEDY FOR QU-1 WLL REMOVE FREE COAL TAR FROM THE SUBSURFACE SO LS ONSI TE THEREBY
M N M ZI NG THE POTENTI AL FOR THE FURTHER LEACH NG OF CONTAM NANTS | NTO THE SHALLOW GROUND WATER AND THE



POTENTI AL FOR M GRATI ON OF CONTAM NANTS TO THE GROUND WATER | N BEDROCK UNDERLYI NG THE SI TE AND THUS | S
PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT.

COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

THE SELECTED | NTERI M REMEDY OF ENHANCED RECOVERY AND TREATMENT OF COAL TAR WLL COWLY WTH ALL APPLI CABLE
AND RELEVANT AND APPROPRI ATE CHEM CAL-, LOCATI ON-, AND ACTI ON- SPECI FI C ARARS PERTINENT TO THS LI M TED
ACTION. THESE ARARS ARE AS FOLLOWE:

CHEM CAL- SPECI FI C ARARS

THE NATI ONAL EM SSI ONS STANDARDS FOR HAZARDOUS Al R POLLUTANTS (NESHAPS) SET FORTH AT 40 CFR PART 61. 64(B)
AND PROMULGATED UNDER THE CLEAN Al R ACT, 42 USC SECTI ON 7401, CONTAIN EM SSI ON STANDARDS FOR FUQ Tl VE LEAKS
FROM EQUI PMENT CONTAI NI NG GREATER THAN OR EQUAL TO 10 PERCENT BENZENE WH CH | S RELEVANT AND APPROPRI ATE TO
THE ENHANCED RECOVERY PROCESS AND TREATMENT OF PROCESS WATER. THE BENZENE EM SSI ON STANDARD |'S NO DETECTABLE
EM SSI ONS ( APPROXI MATELY 500 PPM .

25 PA. CODE CHAPTER 123 ON "STANDARDS FOR CONTAM NANTS' SETS FORTH REQUI REMENTS FCOR FUG Tl VE EM SSI ONS,
I NCLUDI NG CPEN BURNI NG AND DEMCLI TI ON ACTIVI TI ES; SPECI FI C LI M TATI ONS FOR PARTI CULATE MATTER SULFUR DI OXI DE,
ODOR, AND VI SI BLE EM SSI ONS.

25 PA. CODE CHAPTER 93 SETS FORTH GENERAL AND SPECI FI C STANDARDS FCR THE QUALI TY OF PENNSYLVANI A' S WATERS,
AND | NCLUDES SPECI FI C WATER QUALI TY CRI TERI A AND DESI GNATED WATER USE PROTECTI ON FOR EACH STREAM I N
PENNSYLVANI A.

LOCATI ON- SPECI FI C ARARS

RESOURCE CONSERVATI ON AND RECOVERY ACT REQUI REMENTS SET FORTH AT 40 CFR 264. 18(B) CONTAI N RELEVANT AND
APPRCPRI ATE REQUI REMENTS FOR RCRA HAZARDOUS WASTE TREATMENT, STCORAGE, CR DI SPOSAL FACI LI TIES LOCATED W TH N
A 100 YEAR FLOCDPLAIN.  SUCH FAC LI TI ES MUST BE DESI GNED, CONSTRUCTED, OPERATED, AND NAI NTAI NED TO AvA D
WASH- QUT.

40 CFR 6, APPENDI X A SETS EPA POLI CY FOR CARRYI NG QUT THE PROVI SI ONS OF EXECUTI VE ORDERS 11988 ( FLOCDPLAI N
MVANAGEMENT) AND 11990 ( PROTECTI ON OF WETLANDS). THESE REQUI REMENTS ARE APPLI CABLE FOR ACTI ONS THAT WLL
OCCUR IN A FLOCDPLAI N CR ACTI ONS | NVOLVI NG CONSTRUCTI ON OF FACI LI TI ES OR MANAGEMENT OF PROPERTI ES I N
WETLANDS.

REGULATI ONS PROMULGATED UNDER THE DAM SAFETY AND ENCROACHMVENTS ACT AT 25 PA. CODE CHAPTER 105 SETS FORTH
THE PROVI SI ONS FOR THE REGULATI ON AND SUPERVI SI ON OF DAMS, RESERVA RS, WATER OBSTRUCTI ONS, ENCROACHMENTS, AND
VETLANDS | N THE COMWONWEALTH OF PENNSYLVAN A

ACTI ON- SPECI FI C ARARS

TO THE EXTENT THAT NEW PO NT SQURCE EM SSI ONS RESULT FROM THE | MPLEMENTATI ON OF THE | NTERI M REMEDI AL
ALTERNATI VE, 25 PA. CODE SECTI ON 127.12(A)(5) WLL APPLY, REQU RI NG THAT EM SSI ONS BE REDUCED TO THE
M N MUM OBTAI NABLE LEVELS THROUGH THE USE OF BEST AVAI LABLE TECHNCOLOGY (BAT), AS DEFINED IN 25 PA. CCDE
SECTI ON 121. 1.

TREATMENT AND DI SCHARGE OF CONTAM NATED PROCESS WATER TO BRCDHEAD CREEK W LL CAUSE THE REQUI REMENTS OF THE
PENNSYLVANI A NPDES PROGRAM TO APPLY. THOSE REQUI REMENTS, AS SET FORTH IN 25 PA. CODE CHAPTER 92, | NCLUDE
PERM TTI NG DESI G\, DI SCHARGE, AND MONI TORI NG REQUI REMENTS VWHI CH W LL BE MET I N | MPLEMENTI NG THE SELECTED
I NTERI M ALTERNATI VE.

THE PROCESS WATER EXTRACTI ON AND TREATMENT OPERATI ONS AS WELL AS THE COAL TAR MANAGEMENT ACTI VI TI ES WOULD
BE | MPLEMENTED CONSI STENTLY W TH THE REQUI REMENTS OF 25 PA. CCDE PART 262 ( RELATI NG TO GENERATCRS OF
HAZARDOUS WASTE); 25 PA. CODE PART 263 ( RELATI NG TO TRANSPORTERS OF HAZARDOUS WASTES); AND W TH THE
SUBSTANTI VE REQUI REMENTS OF 25 PA. CODE PART 264 SUBPARTS A-E, | (1IN THE EVENT HAZARDOUS WASTE | S STORED COR
MANAGED | N CONTAI NERS), AND J (I N THE EVENT HAZARDOUS WASTE GENERATED AS PART OF THE | NTERI M REMEDY 1S
TREATED OR STORED | N TANKS) .

PENNSYLVANI A WASTEWATER TREATMENT REGULATI ONS, PA. CODE, TITLE 25, CHAPTER 95, WHI CH REGULATE WATER
QUALI TY AND | NCLUDE TREATMENT REQUI REMENTS AND EFFLUENT LI M TATI ONS BASED ON THE BEST PRACTI CAL CONTRCL
TECHNOLOG ES ARE APPLI CABLE TO THE TREATMENT OF WASTEWATER CGENERATED BY THE SELECTED | NTERI M REMEDY.

29 CFR 1910. 120 SETS FORTH APPLI CABLE REQUI REMENTS REGARDI NG WORKER SAFETY | N THE HANDLI NG OF HAZARDQOUS
SUBSTANCES,



DEPARTMENT OF TRANSPORTATI ON (DOT) REGULATI ONS AT 49 CFR 171.1-171.16 SETS FORTH APPLI CABLE REQUI REMENTS
REGARDI NG CFFSI TE TRANSPORTATI ON OF HAZARDQUS WASTES.

PENNSYLVANI A EROSI ON CONTROL REGULATI ONS, PA. CODE, TITLE 25, CHAPTER 102, WH CH GOVERN ERCSI ON AND
SEDI MENTATI ON CONTROL RESULTI NG FROM REMEDI AL ACTI ONS THAT MAY | NVOLVE EARTH MOVI NG ACTI VI TI ES MAY BE
APPLI CABLE TO THE SELECTED | NTERI M REMEDY.

UNDERGROUND | NJECTI ON CONTROL PROGRAM REGULATI ONS PROMULGATED AT 40 CFR 144-148 WOULD REGULATE THE
UNDERGRCOUND | NJECTI ON OF THE SELECTED | NTERI M REMEDY' S TREATED PROCESS WATER | NTO THE SUBSURFACE SO LS.

EPA DCOES NOT CONSI DER THE LAND DI SPOSAL REGULATI ONS AT 40 CFR PART 268 TO BE RELEVANT AND APPRCPRI ATE FOR
THE TREATED PROCESS WATER THAT WLL BE | NJECTED | NTO THE SUBSURFACE SO LS AS PART OF THE SELECTED | NTERI M
REMEDY. THE BASIS FOR THI S DECI SI ON |'S CONTAI NED | N OSWER DI RECTI VE # 9334. 1-06 "APPLI CABI LITY OF LAND
DI SPCSAL RESTRI CTI ONS TO RCRA AND CERCLA GROUND WATER TREATMENT" DATED DECEMBER 27, 1989.

COST- EFFECTI VENESS

THE SELECTED | NTERI M REMEDY | S COST- EFFECTI VE BECAUSE | T HAS BEEN DETERM NED TO PROVI DE OVERALL
EFFECTI VENESS PROPORTI ONAL TO I TS COSTS, THE NET PRESENT WORTH VALUE BEI NG $4, 720, 000, WWHI CH | NCLUDES THE
ADDI TI ONAL CAPI TAL COST OF EXTENDI NG THE ENHANCED RECOVERY PROCESS TO THE AREA PROXI MAL TO MW 2.

PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

THE SELECTED | NTERI M REMEDY UTI LI ZES TREATMENT AND THUS IS | N FURTHERANCE OF THE STATUTCRY PREFERENCE FOR
TREATMENT. HOWEVER, BECAUSE TH S | NTERI M ACTI ON DCES NOT CONSTI TUTE THE FI NAL REMEDY FCR TH'S OPERABLE
UNI T, THE STATUTORY PREFERENCE FOR REMEDI ES THAT EMPLOY TREATMENT THAT REDUCES TOXICI TY, MOBILITY, OR VOLUVE
AS A PRI NCI PAL ELEMENT, ALTHOUGH PARTI ALLY ADDRESSED I N TH S REMEDY, WLL BE ADDRESSED BY THE FI NAL RESPONSE
ACTI O\

UTI LI ZATI ON CF PERVMANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES TO THE MAXI MUM EXTENT
PRACTI CABLE

TH'S ACTION IS INTERIM AND |'S NOT | NTENDED TO UTI LI ZE PERVANENT SCOLUTI ONS AND ALTERNATI VE TREATMENT (CR
RESOURCE RECOVERY) TECHNCOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE FOR TH S OPERABLE UNI T. HOANEVER, THE
SELECTED | NTERI M REMEDY REPRESENTS THE MAXI MUM EXTENT TO WH CH PERVANENT SCLUTI ONS AND TREATMENT TECHNOLOG ES
CAN BE UTI LI ZED WH LE PROVI DI NG THE BEST BALANCE CF TRADECFFS AMONG ALTERNATI VES W TH RESPECT TO PERTI NENT
CRITERIA, G VEN THE LI M TED SCOPE OF THE ACTI ON.

#DSCPP
DOCUMENTATI ON CF SI GNI FI CANT CHANGES FROM THE PROPOSED PLAN

THE PROPOSED PLAN FOR THE BRCDHEAD CREEK SI TE WAS RELEASED FCR COWMVENT | N FEBRUARY, 1991. THE PROPCSED
PLAN DESCRI BED THE ALTERNATI VES STUDI ED I N DETAIL I N THE FEASI BI LI TY STUDY, AND EPA REVI EWVED ALL WR TTEN AND
VERBAL COMMENTS SUBM TTED DURI NG THE COMVENT PERI CD AND AT THE PUBLI C MEETI NG  UPON REVI EW OF THESE
COWENTS, | T WAS DETERM NED THAT NO SI GNI FI CANT CHANGES TO THE REMEDY, AS PRESENTED | N THE PROPCSED PLAN,
WERE NECESSARY.



#TA
TABLE 1
EXCEEDANCES OF MAXI MUM CONTAM NANT LEVELS
FOR CONTAM NANTS | N GROUND WATER
(ALL CONCENTRATI ONS ARE | N UG 1)

CHEM CAL GRCUND WATER CONCENTRATI ONS
MAXI MUM  AVERAGE  MCL

BENZENE 1100 210 5
BENZQ( A) ANTHRACENE 290 22.6 0.2 *
CHRYSENE 300 22.6 0.2 *
BENZQ( B) FLUORANTHENE 270 20. 2 0.2 *
BENZQ( K) FLUORANTHENE 270 20. 2 0.2 *
BENZQ( A) PYRENE 250 19. 4 0.2 *
| NDENQ( 1, 2, 3- CD) PPYRENE 68 8. 36 0.2 *
DI BENZ( A, H) ANTHRACENE 35 6. 64 0.2 *
ARSENI C 108 31.3 50

* PRCPCSED MCLS



