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Text:

            (1)  INSTALLATION OF EXTRACTION WELLS AND INJECTION WELLS IN
                 THE FREE COAL TAR AREAS OF THE SUBSURFACE SOILS

            (2)  RECOVERY OF COAL TAR AND PROCESS WATER FROM THE EXTRACTION
                 WELLS BY USING THE INNOVATIVE TECHNOLOGY OF ENHANCED RECOVERY

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

            (4)  DISCHARGE OF A PORTION OF THE TREATED PROCESS WATER TO
                 BRODHEAD CREEK AND THE REINJECTION OF THE REMAINING
                 TREATED PROCESS WATER INTO THE SUBSURFACE SOILS TO ENHANCE
                 COAL TAR RECOVERY

            (5)  DISPOSAL OF THE RECOVERED COAL TAR AT AN OFFSITE PERMITTED
                 INCINERATION FACILITY

            (6)  INSTALLATION OF A FENCE TO PREVENT PUBLIC ACCESS DURING
                 REMEDIAL ACTIVITIES

            (7)  IMPOSITION OF DEED RESTRICTIONS TO LIMIT FUTURE USE OF THE SITE

            (8)  MONITORING OF GROUND WATER AND BIOTA IN BRODHEAD CREEK TO
                 ENSURE PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT.

   #SD
   STATUTORY DETERMINATIONS

   THIS INTERIM ACTION IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, COMPLIES WITH FEDERAL AND STATE
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS FOR THIS LIMITED-SCOPE ACTION, AND IS COST-EFFECTIVE. 
THIS ACTION IS INTERIM AND IS NOT INTENDED TO UTILIZE PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT (OR
RESOURCE RECOVERY) TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE FOR THIS OPERABLE UNIT.  THIS INTERIM
ACTION UTILIZES TREATMENT AND THUS IS IN FURTHERANCE OF THE STATUTORY PREFERENCE FOR TREATMENT.  BECAUSE THIS
ACTION DOES NOT CONSTITUTE THE FINAL REMEDY FOR THE OPERABLE UNIT, THE STATUTORY PREFERENCE FOR REMEDIES THAT
EMPLOY TREATMENT (ALTHOUGH PARTIALLY ADDRESSED IN THIS REMEDY) THAT REDUCES TOXICITY, MOBILITY, OR VOLUME AS
A PRINCIPAL ELEMENT WILL BE ADDRESSED BY A FINAL RESPONSE ACTION.  SUBSEQUENT ACTIONS ARE PLANNED TO ADDRESS
FULLY THE THREATS POSED BY THIS SITE.

   BECAUSE THIS INTERIM REMEDY WILL RESULT IN HAZARDOUS SUBSTANCES REMAINING ONSITE ABOVE HEALTH BASED
LEVELS, A REVIEW WILL BE CONDUCTED WITHIN FIVE YEARS AFTER COMMENCEMENT OF THE INTERIM REMEDIAL ACTION AS  
EPA CONTINUES TO DEVELOP FINAL REMEDIAL ALTERNATIVES FOR THIS OPERABLE UNIT.  THE REVIEW WILL BE CONDUCTED TO
ENSURE THAT THE REMEDY CONTINUES TO PROVIDE ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  
BECAUSE THIS IS AN INTERIM ACTION ROD, REVIEW OF THIS SITE AND OF THIS REMEDY WILL BE CONTINUING AS PART OF
THE DEVELOPMENT OF THE FINAL REMEDY.

   EDWIN B. ERICKSON                      DATE: 03/29/91
   REGIONAL ADMINISTRATOR
   REGION III



   #SNLD
   SITE NAME, LOCATION, AND DESCRIPTION

   THE BRODHEAD CREEK SITE ENCOMPASSES APPROXIMATELY 12 ACRES IN THE BOROUGH OF STROUDSBURG IN MONROE COUNTY,
PENNSYLVANIA (FIGURE 1).  THE SITE LIES ON THE WEST BANK OF BRODHEAD CREEK BETWEEN THE BRIDGES OF   ROUTE 209
(INTERBOROUGH BRIDGE) AND INTERSTATE 80.  THE DETAILED SITE PLAN IS SHOWN ON FIGURE 2.

   THE SITE OCCUPIES THE FLOOD PLAIN AREA AT THE CONFLUENCE OF BRODHEAD CREEK AND MCMICHAEL CREEK.  THE
NATURAL TOPOGRAPHY OVER MOST OF THE SITE IS ONE OF LOW RELIEF.  SURFACE ELEVATIONS OF THE NATURAL LAND
SURFACE OVER THE FLOOD PLAIN AREAS OF THE SITE RANGE BETWEEN ABOUT 377 FEET ABOVE MEAN SEA LEVEL (MSL) AT THE
RESPECTIVE CREEK BANKS TO 381 FEET IN THE FLOOD PLAIN INTERIOR.  THIS IS CONTRASTED IN THE NORTHERN ONE-THIRD
OF THE SITE, WHERE THE LAND SURFACE RISES ABRUPTLY FROM THE FLOOD PLAIN TO AN ELEVATION OF ABOUT 400 FEET.

   SUPERIMPOSED OVER THE NATURAL TOPOGRAPHY IS A LARGE MAN-MADE EARTHEN LEVEE CONSTRUCTED TO PROTECT THE
STROUDSBURG MUNICIPAL SEWAGE TREATMENT PLANT FROM FLOOD WATERS SUCH AS THOSE EXPERIENCED IN THE AFTERMATH OF
HURRICANE HAZEL IN 1955.  ON THE SITE PROPER, THIS LEVEE IS ARCUATE IN PLAN, CURVING FROM OUT OF THE NORTH
AND TO THE WEST, EFFECTIVELY BLOCKING ANY POTENTIAL FLOODING FROM EITHER BRODHEAD CREEK OR MCMICHAEL  CREEK.
THE LEVEE CROWN (ELEVATION OF 408 FEET) IS ABOUT 25 TO 30 FEET ABOVE THE SURROUNDING FLOOD PLAIN.  THE CREEK
SIDE OF THE LEVEE IS SLOPED AT 2.5:1 WHILE THE OPPOSITE SIDE IS SLOPED AT 2:1.

   TO THE WEST, THE LEVEE EXTENDS OUT OF THE SITE AREA.  TO THE NORTH, THE LEVEE ABUTS THE NATURAL LAND
SURFACE AND A CONCRETE FLOOD WALL WHICH PROTECTS A PENNSYLVANIA POWER AND LIGHT COMPANY (PP&L) SUBSTATION. 
THE CONCRETE FLOOD WALL EXTENDS FROM THE LEVEE EMBANKMENT NORTHWARD AND IS KEYED INTO THE WEST ABUTMENT FOR
THE INTERBOROUGH BRIDGE.  THE FLOOD WALL IS A 22-FOOT TALL REINFORCED, CAST-IN-PLACE CONCRETE WALL  
CONSTRUCTED ON TOP OF AN INTERLOCKING SHEET PILE FOUNDATION WHICH EXTENDS DOWN TO ELEVATION 361 FEET.  THE
ELEVATION AT THE TOP OF THE CONCRETE WALL IS ABOUT 407 FEET ABOVE MEAN SEA LEVEL.

   A SMALLER, AND PRESUMABLY OLDER EARTHEN LEVEE, WHICH EXTENDS NORTHWARD FROM THE MAIN FLOOD CONTROL LEVEE,
SEPARATES THE FLOOD PLAIN AREA OF THE SITE FROM THE GROUNDS OF THE STROUDSBURG MUNICIPAL SEWAGE TREATMENT
PLANT.  THIS SMALLER LEVEE RISES ABOUT 13 FEET ABOVE THE FLOOD PLAIN WITH ITS CROWN REACHING ABOUT ELEVATION
394 FEET ABOVE MEAN SEA LEVEL.

   TWO SMALL DRAINAGE CHANNELS ENTER THE SITE, JOIN IN THE SITE INTERIOR, AND FLOW THROUGH THE FORMER FLOOD
PLAIN AREA.  THE SMALLER OF THE TWO IS INTERMITTENT IN NATURE, AS IT CARRIES STORM RUN-OFF, ENTERING THE SITE
AT THE NORTHEAST CORNER VIA A STORM SEWER OUTFALL.  THE SMALLER CHANNEL IS NOT CONSIDERED TO BE A MAJOR SITE
FEATURE FOR THIS REASON.  THE LARGER CHANNEL IS PERENNIAL IN NATURE AND ENTERS THE SITE FROM THE
WEST-NORTHWEST, FLOWING ACROSS THE CENTRAL PORTION OF THE SITE THROUGH A FLOOD GATE IN THE LEVEE TO ITS
OUTLET ON BRODHEAD CREEK.  IT IS REFERRED TO HEREIN AS THE URBAN RUN-OFF CHANNEL.

   THE NORTHERN SITE BOUNDARY IS A COMBINATION OF PRIVATE COMMERCIAL PROPERTIES AND A CEMETERY LOCATED ALONG
MAIN STREET IN STROUDSBURG.

   THE BRODHEAD CREEK SITE IS LOCATED WITHIN THE VALLEY AND RIDGE PHYSIOGRAPHIC PROVINCE OF THE APPALACHIAN
MOUNTAINS.  BEDROCK AT THE SITE IS THE DEVONIAN AGE MARCELLUS SHALE WHICH IS DESCRIBED AS A DARK, FISSILE,
CARBONACEOUS SHALE, WITH SOME NOTABLY CALCEROUS ZONES. DIRECTLY UNDERLYING THE MARCELLUS SHALE IN THE
VICINITY OF THE BRODHEAD CREEK SITE IS THE DEVONIAN AGE BUTTERMILK FALLS FORMATION WHICH IS A  VIABLE WATER
SUPPLY.  THIS FORMATION SUPPLIES THE CITY OF EAST STROUDSBURG MUNICIPAL WELLS #1 AND #2.  THE AREAL
STRUCTURAL GEOLOGY OF THE BEDROCK IS COMPLEX, WITH MANY SMALL FOLDS SUPERIMPOSED ON MAJOR FOLDS.  HOWEVER,
THE DOMINANT ALIGNMENT OF MAJOR BEDROCK STRUCTURES IN THE REGION IS NORTHEAST TO SOUTHWEST.

   THE WIDE VALLEY THROUGH WHICH BRODHEAD CREEK FLOWS HAS BEEN FILLED BY UP TO 100 FEET OF UNCONSOLIDATED
GLACIAL DEPOSITS.  THE BRODHEAD CREEK SITE IS UNDERLAIN BY AT LEAST 60 FEET OF UNCONSOLIDATED SEDIMENTS OF
BOTH GLACIAL, RECENT FLUVIAL, AND HUMAN ORIGIN.  FOUR DISTINCT STRATA CAN BE IDENTIFIED WITHIN THIS INTERVAL:
SURFICIAL FILL, FLOODPLAIN DEPOSITS, STREAM GRAVELS, AND SILTY SANDS.

   SURFICIAL FINE SANDS AND SILTS DEPOSITED DURING FLOOD EVENTS OF BRODHEAD AND MCMICHAEL CREEKS COMPRISE THE
FLOOD PLAIN DEPOSITS.  FLUVIAL ORIGIN STREAM GRAVELS UNDERLIE THE FLOOD PLAIN/FILL DEPOSITS BENEATH MUCH OF
THE SITE, AND ARE THE SURFICIAL MATERIALS IN SOME AREAS OF THE SITE. THE LITHOLOGY OF THE STREAM GRAVELS CAN
BE CHARACTERIZED AS LOOSELY CONSOLIDATED, STRATIFIED, WELL ROUNDED, COARSE GRAVELS.  THESE GRAVELS ARE MOST
LIKELY REWORKED GLACIAL DRIFT TRANSPORTED AND DEPOSITED BY THE STREAMS AS THEY MIGRATED ACROSS THE VALLEY
FLOOR DURING THE PAST; THEREFORE, THIS GRAVEL DEPOSIT CORRELATES WITH THE STREAMBED GRAVELS IN THE BRODHEAD
CREEK CHANNEL.

   HISTORIC SITE BORINGS AND TEST PIT OBSERVATIONS INDICATE THAT THE STREAM GRAVEL DEPOSITS ARE LIMITED IN
HORIZONTAL EXTENT, PINCHING OUT IN THE WEST-CENTRAL AND SOUTHERN PORTION OF THE STUDY AREA.  THE STREAM
GRAVEL THICKNESS AVERAGES ABOUT 10 TO 15 FEET, BUT RANGES FROM ABSENT IN SOME PARTS OF THE STUDY AREA TO A
MAXIMUM OF OVER 25 FEET IN A STRATIGRAPHIC DEPRESSION NEAR THE CENTER OF THE SITE.  FIGURE 3 SHOWS A CONTOUR



MAP OF THE BASE OF THE STREAM GRAVELS (OR THE TOP OF THE UNDERLYING SILTY SANDS) WHICH SHOWS THIS
STRATIGRAPHIC DEPRESSION.  THE SHAPE AND LOCATION OF THE STRATIGRAPHIC DEPRESSION SUGGEST THAT IT MAY HAVE
BEEN COINCIDENT WITH A CONFLUENCE OF THE ANCESTRAL BRODHEAD CREEK AND ANOTHER ANCESTRAL DRAINAGE.  HOWEVER,
IT IS POSTULATED THAT THE DEPRESSION IS A KETTLE FEATURE CREATED BY THE MELTING OF A LARGE BLOCK OF GLACIAL
ICE EMBEDDED IN THE SILTY SAND.

   THE THICKNESS OF THE STREAM GRAVEL UNIT BENEATH AND IMMEDIATELY EAST OF BRODHEAD CREEK IS WELL DEFINED. 
HOWEVER, THE EXTENT OF THE STREAM GRAVEL EAST OF THE EASTERN LEVEE IS NOT KNOWN.  BECAUSE THE STREAM   GRAVEL
IS A CHANNEL DEPOSIT, IT IS NOT EXPECTED TO BE EXTENSIVE.  THE UNIT IS THIN IN THIS AREA, RANGING BETWEEN
APPROXIMATELY 10 FEET THICK ON THE NORTH NEAR THE INTERBOROUGH BRIDGE TO APPROXIMATELY 16 FEET THICK ACROSS
FROM THE ISLAND LOCATED IN BRODHEAD CREEK.  BORINGS AND BACKHOE PITS ON THE ISLAND INDICATED A SIGNIFICANT
THINNING OF THE GRAVEL UNIT BENEATH BRODHEAD CREEK DUE TO DOWNCUTTING BY EROSION AND/OR DREDGING. UNDER THE
ISLAND, THE UNIT THINS TO 4 TO 6 FEET THICK.  SINCE THE STREAM BED ITSELF IS AT A LOWER ELEVATION THAN THE
ISLAND SURFACE, THE UNIT IS EVEN THINNER UNDER THE STREAM, AND MAY POSSIBLY BE ABSENT IN SOME AREAS.

   A DEPOSIT OF STRATIFIED FINE SANDS AND SILTS, WITH SOME CLAYEY AND GRAVELLY LENSES UNDERLIES THE STREAM
GRAVELS AT THE SITE.  THESE SEDIMENTS HAVE BEEN DESCRIBED AS FAIRLY UNIFORM SILTY SANDS WITH VIRTUALLY NO
CLAY FRACTION PRESENT.  AVAILABLE DATA INDICATES THAT THESE SEDIMENTS APPEAR TO BE ABOUT 60 FEET THICK. 
UNDERLYING THE DEPOSITS IS A GLACIAL TILL DEPOSIT.  THE THICKNESS OF THE TILL BENEATH THE SITE IS   PRESENTLY
NOT KNOWN, BUT BURIED VALLEYS AS DEEP AS 300 FEET OCCUR IN THIS REGION.

   THE STROUDSBURG BOROUGH IS ZONED WITH AREAS DESIGNATED RESIDENTIAL, COMMERCIAL, AND OPEN SPACE.  AT THE
BRODHEAD CREEK SITE, THE CREEK, ITS EASTERN AND WESTERN BANKS, AND THE SMALL PROMONTORY AT THE CONFLUENCE OF
BRODHEAD AND MCMICHAEL CREEKS ARE ZONED AS OPEN SPACE.  THE LAND FROM THE TOP OF THE FLOOD CONTROL LEVEE
WESTWARD THROUGH MAIN STREET IS ZONED AS GENERAL COMMERCIAL LAND.  LAND USE AT THE BRODHEAD CREEK SITE IS
CATEGORIZED AS UNDEVELOPED, WITH SOME AREAS (SEWAGE TREATMENT PLANT AND STROUDSBURG GAS COMPANY) BEING
CLASSIFIED AS UTILITIES.

   THE REGION SURROUNDING THE BOROUGH OF STROUDSBURG INCLUDES A POCONO MOUNTAINS RECREATIONAL AREA USED FOR
SKIING, HIKING, CAMPING, HUNTING, AND FISHING.  STROUDSBURG BOROUGH OCCUPIES 1.3 SQUARE MILES AND HAS A
POPULATION DENSITY OF 4,571.  IN 1988, THE BOROUGH HAD 5,943 RESIDENTS. STROUDSBURG BOROUGH IS SERVED BY A
PUBLIC WATER SUPPLY OWNED BY THE STROUDSBURG MUNICIPAL AUTHORITY.  THE URBAN AREAS OF STROUDSBURG AND   EAST
STROUDSBURG ARE SUPPLIED BY SURFACE AND GROUND WATER.  THE STROUDSBURG MUNICIPAL AUTHORITY OBTAINS ITS WATER
SUPPLY FROM BRODHEAD CREEK (UPSTREAM OF THE SITE) FROM WATER THAT IS PUMPED DIRECTLY TO THE MUNICIPAL
AUTHORITY PLANT.  THE BOROUGH OF EAST STROUDSBURG RECEIVES ITS WATER VIA A GRAVITY FEED FROM TWO IMPOUNDMENT
RESERVOIRS IN SMITHFIELD TOWNSHIP, AND FROM THREE WELLS IN THE CITY OF EAST STROUDSBURG.  TWO OF THE WELLS
ARE LOCATED ON THE CAMPUS OF EAST STROUDSBURG WHILE THE THIRD IS A WELL SCREENED AT THE TOP OF BEDROCK AND
LOCATED OVER 2,000 FEET UPSTREAM OF THE SITE, ON THE OPPOSITE SIDE OF BRODHEAD CREEK IN DANSBURY PARK.

   A TOTAL OF FORTY POTABLE WELLS ARE PRESENT WITHIN A TWO MILE RADIUS OF THE BRODHEAD CREEK SITE, OF WHICH
33 WELLS ARE DOMESTIC WELLS.  MOST OF THESE WELLS ARE INSTALLED IN BEDROCK.  BECAUSE OF BOROUGH OF
STROUDSBURG ORDINANCES RESTRICTING THEIR USE, PRIVATE WELLS CANNOT BE USED FOR DRINKING WATER OR BATHING
PURPOSES WITHIN THE BOROUGH.  RESIDENTS MUST HOOK UP TO THE MUNICIPAL WATER SUPPLY.

   #SHEA
   SITE HISTORY AND ENFORCEMENT ACTIVITIES

   UNION GAS COMPANY IS A SUCCESSOR TO COMPANIES WHICH OPERATED A COAL GASIFICATION PLANT ALONG THE WEST BANK
OF BRODHEAD CREEK IN STROUDSBURG, PENNSYLVANIA, FROM APPROXIMATELY 1888 TO 1944.  A WASTE PRODUCT FROM THESE
OPERATIONS WAS A BLACK TAR-LIKE LIQUID (COAL TAR) WITH A DENSITY GREATER THAN WATER AND PRINCIPALLY COMPOSED
OF POLYNUCLEAR AROMATIC HYDROCARBONS (PAHS).  THESE WASTES WERE PLACED IN AN OPEN PIT LOCATED ON THE
PROPERTY.  THIS PRACTICE CONTINUED UNTIL THE MID-1940'S.

   IN 1917, PENNSYLVANIA POWER & LIGHT COMPANY (PP&L) PURCHASED THE ELECTRICAL SECTION OF THE UNION GAS
COMPANY FACILITIES.  FROM 1917 UNTIL THE 1960'S, PP&L ACQUIRED ADJOINING PROPERTIES IN SECTIONS, AMONG WHICH
WAS PROPERTY OWNED BY UNION GAS COMPANY.

   ON OCTOBER 7, 1980, DURING CONSTRUCTION REPAIRS TO THE TOE OF THE FLOOD CONTROL LEVEE AT THE SITE,
MATERIALS IDENTIFIED AS COAL TAR WERE OBSERVED SEEPING INTO BRODHEAD CREEK.  AS A RESULT,  SEVERAL  
INVESTIGATIONS AND EMERGENCY RESPONSE MEASURES WERE INITIATED FROM 1981 THROUGH 1984 UNDER THE DIRECTION OF
EPA INCLUDING:

            (1)  INSTALLATION OF FILTER FENCES AND UNDERFLOW DAMS BY THE
                 PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES (PADER)
                 AND EPA TO INTERCEPT COAL TAR SEEPAGE;

            (2)  INSTALLATION OF A COAL TAR RECOVERY PIT BY PADER ON THE



                 BANK OF BRODHEAD CREEK;

            (3)  CONSTRUCTION OF A SLURRY WALL BY EPA TO MITIGATE COAL TAR
                 MIGRATION FROM THE SITE TOWARD BRODHEAD CREEK;

            (4)  EXCAVATION OF BACKWATER CHANNEL AREA WHERE COAL TAR
                 SEEPAGE APPEARED TO BE PARTICULARLY SIGNIFICANT; AND

            (5)  INSTALLATION OF RECOVERY WELLS IN THE MAIN COAL TAR POOL
                 BY PP&L WITH SUBSEQUENT RECOVERY OF APPROXIMATELY 8,000
                 GALLONS OF COAL TAR.

   THE INSTALLATION OF FILTER FENCES AND UNDERFLOW DAMS WERE TEMPORARY MEASURES TO CONTROL THE IMMEDIATE
DISCHARGES TO BRODHEAD CREEK.  THE INSTALLATION OF A COAL TAR RECOVERY PIT WAS DISCOVERED NOT TO BE A  
VIABLE METHOD OF COAL TAR RECOVERY.

   THE SLURRY WALL INSTALLED AT THE SITE WAS DESIGNED 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 IN LENGTH, 1 FOOT WIDE, AND
17 FEET DEEP WITH THE LOWER TWO FEET KEYED (I.E., PENETRATING) INTO THE SILTY SAND UNIT ONSITE.  THE SURFACE
ELEVATION OF THE SLURRY WALL IS 380 FEET EXCEPT FOR A 100 FOOT SECTION IN THE NORTHERN AREA OF THE SITE WHERE
THE SURFACE ELEVATION IS 382 FEET.  THE WALL BOTTOM ELEVATION IS 365 FEET EXCEPT FOR A SECTION 170 FEET IN
LENGTH ACROSS THE STRATIGRAPHIC DEPRESSION WHERE THE WALL BOTTOM EXTENDS DOWNWARD TO 358.5   FEET.  THE
UPSTREAM END OF THE SLURRY WALL ABUTS THE SHEET PILING BASE OF THE CONCRETE FLOOD WALL.  THE DOWNSTREAM END
OF THE SLURRY WALL IS KEYED INTO A CEMENT/BENTONITE GROUT CURTAIN 50 FEET IN LENGTH THAT JOINS THE LEVEE
CORE.  SINCE THE WALL IS KEYED AT ITS BASE INTO THE FINER GRAINED AND LOWER PERMEABILITY SILTY SAND UNIT, THE
SLURRY WALL PREVENTS THE MIGRATION OF FREE PHASE COAL TAR.  HOWEVER, THE WALL DOES NOT CONSTITUTE AN ABSOLUTE
BARRIER TO GROUND WATER FLOW TOWARD BRODHEAD CREEK SINCE GROUND WATER MAY FLOW BENEATH AND AROUND IT.

   IN JANUARY, 1982 EPA AND PADER CONDUCTED A PROGRAM DESIGNED TO REMOVE COAL TAR FROM A BACKWATER-CHANNEL
AREA FORMERLY LOCATED JUST UPSTREAM OF THE URBAN RUNOFF CHANNEL ON THE CREEK SIDE OF THE LEVEE.  THIS PROGRAM
ENTAILED THE EXCAVATION OF SEDIMENT FROM AN AREA 350 FEET LONG, 10 FEET WIDE, AND 7 FEET DEEP.  A TOTAL OF
ABOUT 900 CUBIC YARDS WERE REMOVED WITH APPROXIMATELY 280 CUBIC YARDS DRUMMED AND DISPOSED OF AT A SECURE
LANDFILL.  UPON COMPLETION OF THE EXCAVATION PROGRAMS, THE EXCAVATION WAS DEWATERED AND BACKFILLED WITH 600
CUBIC YARDS OF CLAY AND 300 CUBIC YARDS OF CLEAN SOIL, OVERLAIN BY STONE RIP RAP.  THUS, THE BACKWATER
CHANNEL NO LONGER EXISTS.

   PP&L BEGAN OPERATION OF A COAL-TAR RECOVERY SYSTEM IN FEBRUARY 1982. THE RECOVERY OF COAL TAR WAS
CONDUCTED PRINCIPALLY AT THE CENTRAL RECOVERY WELL NEST (RCC) WHICH INTERCEPTED A COAL TAR POOL LOCATED IN A
STRATIGRAPHIC DEPRESSION ONSITE.  A TOTAL OF 8,000 GALLONS OF RELATIVELY PURE COAL TAR WAS REMOVED FROM THE
STRATIGRAPHIC DEPRESSION.  THE RECOVERY SYSTEM WAS DECOMMISSIONED IN JULY 1983.

   UNDER PROVISIONS OF CERCLA, THE SITE WAS PLACED ON THE NATIONAL PRIORITIES LIST (NPL) IN DECEMBER, 1982
WITH A HAZARD RANKING SCORE (HRS) OF 31.09.  THE REGULATIONS ENACTED PURSUANT TO CERCLA REQUIRE THAT A
REMEDIAL INVESTIGATION AND FEASIBILITY STUDY (RI/FS) AND BASELINE RISK ASSESSMENT BE CONDUCTED AT EACH NPL
SITE.  THE PURPOSE OF AN RI IS TO CHARACTERIZE CONDITIONS AT THE SITE.  THE SUBSEQUENT FS THEN DEVELOPS,  
SCREENS, AND ANALYZES A SERIES OF REMEDIAL ALTERNATIVES FOR ADDRESSING CONTAMINATION AT THE SITE.  ON AUGUST
20, 1987, PP&L AND UNION GAS COMPANY ENTERED INTO A CONSENT ORDER AND AGREEMENT WITH PADER TO CONDUCT THE
RI/FS FOR THE BRODHEAD CREEK SITE.  FIELD WORK FOR THE REMEDIAL INVESTIGATION WAS INITIATED ON AUGUST 16,
1988 AND WAS COMPLETED BY APRIL 4, 1989.

   #HCP
   HIGHLIGHTS OF COMMUNITY PARTICIPATION

   THE RI/FS AND PROPOSED PLAN FOR OU-1 WERE RELEASED FOR PUBLIC COMMENT AS PART OF THE ADMINISTRATIVE RECORD
FILE ON FEBRUARY 15, 1991, IN ACCORDANCE WITH SECTIONS 113(K)(2)(B), 117(A), AND 121 (F)(1)(G) OF  CERCLA. 
THESE AND OTHER RELATED DOCUMENTS WERE MADE AVAILABLE TO THE PUBLIC IN BOTH THE ADMINISTRATIVE RECORD FILE
LOCATED IN EPA REGION III OFFICES AND AT THE STROUDSBURG BOROUGH BUILDING IN STROUDSBURG,   PENNSYLVANIA; A
NOTICE OF THEIR AVAILABILITY WAS PUBLISHED IN THE POCONO RECORD ON FEBRUARY 15, 1991.  A PUBLIC MEETING TO
DISCUSS THE PROPOSED PLAN FOR OU-1 WAS HELD ON FEBRUARY 27, 1991 IN  STROUDSBURG,   PENNSYLVANIA.  EPA'S
RESPONSE TO ALL COMMENTS ON THE PROPOSED PLAN RECEIVED DURING THE COMMENT PERIOD IS INCLUDED IN THE
RESPONSIVENESS SUMMARY IN THIS ROD.  IN ADDITION, A COPY OF THE TRANSCRIPT OF THE PUBLIC MEETING HAS BEEN
PLACED IN THE ADMINISTRATIVE RECORD FILE AND INFORMATION REPOSITORY.

   #SRRA
   SCOPE AND ROLE OF RESPONSE ACTION

   ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THE SITE, IF NOT ADDRESSED THROUGH A REMEDIAL



ACTION, MAY PRESENT A CURRENT OR POTENTIAL THREAT TO PUBLIC HEALTH, WELFARE, OR THE ENVIRONMENT.

   SECTION 300.430(A)(1)(II)(A) OF THE NATIONAL OIL AND HAZARDOUS SUBSTANCES POLLUTION CONTINGENCY PLAN
(NCP), 40 CFR 300.430(A)(1)(II)(A), PROVIDES THAT SUPERFUND NPL SITES "SHOULD GENERALLY BE REMEDIATED IN
OPERABLE UNITS WHEN EARLY ACTIONS ARE NECESSARY OR APPROPRIATE TO ACHIEVE SIGNIFICANT RISK REDUCTION QUICKLY,
WHEN PHASED ANALYSIS OR RESPONSE IS NECESSARY OR APPROPRIATE GIVEN THE SIZE OR COMPLEXITY OF THE SITE, OR TO
EXPEDITE THE COMPLETION OF A TOTAL CLEANUP".

   EPA HAS DIVIDED THE REMEDIAL WORK TO BE UNDERTAKEN AT THE BRODHEAD CREEK SITE INTO TWO MANAGEABLE
COMPONENTS CALLED "OPERABLE UNITS (OUS)".

   THESE ARE AS FOLLOWS:

   OU-1: CONTAMINATED SUBSURFACE SOILS CONTAINING FREE COAL TAR IN THE STREAM GRAVEL UNIT

   OU-2: ALL GROUND WATER IN THE SUBSURFACE UNITS FROM THE STREAM GRAVEL TO AND INCLUDING BEDROCK

   THIS RECORD OF DECISION HAS BEEN PREPARED TO DOCUMENT THE SELECTED INTERIM REMEDY FOR OU-1.  THE MATERIALS
TO BE ADDRESSED IN OU-1 PRESENT THE PRINCIPAL THREATS POSED BY THE SITE.  OU-2 WILL BE ADDRESSED IN A FUTURE
PROPOSED PLAN AND RECORD OF DECISION AFTER FURTHER INVESTIGATIONS ARE CONDUCTED TO ASSESS ALL GROUND WATER IN
THE SUBSURFACE UNITS FROM THE STREAM GRAVEL TO AND INCLUDING BEDROCK AT THE SITE.

   IT HAS BEEN DETERMINED THAT AN INTERIM REMEDIAL ACTION SHOULD BE TAKEN UNDER OU-1 TO INITIATE REDUCTION OF
TOXICITY, MOBILITY, AND VOLUME OF CONTAMINANTS IN THE STREAM GRAVEL UNIT AT THE SITE.  THIS INTERIM ACTION
WILL ENTAIL THE REMOVAL OF THE FREE COAL TAR (I.E., COAL TAR AT 100 PERCENT PORE VOLUME SATURATION) FROM THE
STREAM GRAVEL UNIT.  THE FREE COAL TAR IS A PRINCIPAL THREAT TO HUMAN HEALTH AND THE ENVIRONMENT AS IT
IMPARTS HIGH LEVELS OF CONTAMINANTS INTO THE GROUND WATER IN THE STREAM GRAVEL UNIT AND MAY SERVE AS A
POTENTIAL SOURCE OF RELEASE OF CONTAMINATION TO THE GROUND WATER IN BEDROCK.  IMPLEMENTATION OF THIS  
INTERIM ACTION WILL REMOVE THE SOURCE OF THE HIGHEST LEVEL OF CONTAMINATION AND WILL ALSO REDUCE FURTHER
LEACHING OF CONTAMINANTS INTO THE GROUND WATER.

   IN ADDITION TO MINIMIZING THE MIGRATION OF CONTAMINANTS BY THIS INTERIM ACTION, DATA GENERATED DURING THE
IMPLEMENTATION OF THE INTERIM REMEDIAL DESIGN AND THE FURTHER INVESTIGATIONS FOR OU-2 WILL PROVIDE THE 
INFORMATION NECESSARY TO DETERMINE WHETHER (AND WHERE) RESTORATION OF GROUND WATER TO BENEFICIAL USE AND/OR
GROUND WATER "BACKGROUND" QUALITY CONDITIONS IS FEASIBLE.  A FINAL REMEDIAL ACTION ADDRESSING GROUND WATER
AND SUBSURFACE SOIL CONTAMINATION SHALL BE SELECTED THROUGH A SUBSEQUENT RECORD OF DECISION (ROD).

   #SSC
   SUMMARY OF SITE CHARACTERISTICS

   WASTE CHARACTERIZATION

   THE COAL TAR DISPOSED OF IN THE SUBSURFACE SOILS AT THE BRODHEAD CREEK SITE WAS THE WASTE PRODUCT OF A
COAL GASIFICATION PLANT WHICH OPERATED AT THE SITE BETWEEN 1888 AND 1944.  NO FACTUAL ACCOUNTS OF ACTUAL  
OPERATIONS AT THE PLANT EXIST NOR IS THERE ANY CERTAINTY OF THE ACTUAL PROCESS OR PROCESSES USED TO
MANUFACTURE THE GAS.  HOWEVER, THE TARS GENERATED BY GAS MANUFACTURING PLANTS HAVE SEVERAL GENERAL  
CHARACTERISTICS INCLUDING: (1) A DENSITY SLIGHTLY GREATER THAN WATER;

   AND (2) A COMPOSITION LACKING TAR ACIDS (PRIMARILY PHENOLICS) BUT CONTAINING LARGE AMOUNTS OF HIGH
MOLECULAR WEIGHT RESIDUAL MATERIAL WITH 40-75 PERCENT OF THE TARS BOILING ABOVE 300 C.

   THE CHEMICAL CONSTITUENTS OF COAL TARS ARE PRIMARILY POLYNUCLEAR AROMATIC HYDROCARBONS (PAHS), INCLUDING
HETEROCYCLIC COMPOUNDS.  COAL TARS TYPICALLY CONSIST OF THE FOLLOWING:

                      DISTILLATION
   COMPOSITION          RANGE                       TYPICAL COMPOSITION
   LIGHT OIL          UP TO 200 DEGREES C           MONOCYCLIC AROMATICS

   MIDDLE OIL         200-250 DEGREES C             SUBSTITUTED MONOCYCLIC
                                                    AND DICYCLIC AROMATICS

   HEAVY OIL          250-300 DEGREES C             SUBSTITUTED DICYCLIC
                                                 AROMATICS

   ANTHRACENE OIL     300-350 DEGREES C             SUBSTITUTED DICYCLIC
                                                    AROMATICS; TRI- AND
                                                    POLYCYCLIC AROMATICS



   PITCH                                            CARBON, WAX, BOTTOMS

   DURING THE RI AT THE SITE, A SAMPLE OF COAL TAR FROM WELL RCC-C WAS COLLECTED AND SUBMITTED FOR PERCENT
WATER AND FRACTIONAL DISTILLATION TESTING.  THE DISTILLATION DATA AND SPECIFIC GRAVITY (WHICH APPROACHED  
THAT OF WATER) INDICATE THAT THE COAL TAR AT THE BRODHEAD CREEK SITE CONSISTS OF APPROXIMATELY 50 PERCENT
LIGHT AND MIDDLE OIL COMPONENTS. BASED ON THE DISTILLATION DATA, THE LIGHT AND MIDDLE OIL COMPONENT WOULD  
SUGGEST THAT NAPHTHALENE AND SUBSTITUTED NAPHTHALENE ARE THE LIKELY MAJOR COMPONENT OF THE COAL TAR.

   METALS ANALYSIS OF THE COAL TAR REVEALED SLIGHTLY ELEVATED ARSENIC CONCENTRATIONS IN THE TAR.  THE
REMAINING METALS VALUES WERE BELOW AVERAGE CONCENTRATIONS OBSERVED IN THE NATURAL SOIL ENVIRONMENT OCCUPIED
BY THE COAL TAR.

   COAL TAR IS NOT A RESOURCE CONSERVATION AND RECOVERY ACT, AS AMENDED, (RCRA) LISTED WASTE.  HOWEVER, THE
COAL TAR CONSTITUENTS ARE SUFFICIENTLY SIMILAR TO THE RCRA LISTED K087 WASTE THAT IT IS BOTH   RELEVANT AND
APPROPRIATE TO MEET SOME OF THE RCRA REQUIREMENTS FOR SAID LISTED WASTE.

   MECHANICS AND EXTENT OF COAL TAR MIGRATION

   THE COAL TAR AT THE BRODHEAD CREEK SITE HAS A DENSITY SLIGHTLY GREATER THAN WATER.  ONCE COAL TAR WAS
INTRODUCED INTO THE SUBSURFACE AT THE SITE, THE DENSITY DIFFERENTIAL CAUSED THE COAL TAR TO SINK DOWNWARD  
THROUGH BOTH THE UNSATURATED AND SATURATED SECTIONS OF THE STREAM GRAVEL UNIT TO THE INTERFACE WITH THE SILTY
SAND UNIT.

   THE COAL TAR MOVEMENT DOWNWARD INTO THE FINER GRAINED SILTY SAND IS PREVENTED BY THE HIGHER CAPILLARY
PRESSURES WITHIN THE MUCH SMALLER DIAMETER PORES OF THAT UNIT.  FROM THE SOURCE AREA, CONTINUED MIGRATION  
HAS BEEN LATERAL DOWNGRADIENT ALONG THE SLOPING SURFACES OF THE SILTY SAND UNIT TO LOWER POINTS WHERE IT
ACCUMULATED IF SUFFICIENT COAL TAR VOLUME WAS PRESENT.  THIS PROCESS ACCOUNTS FOR THE HISTORIC ACCUMULATION
OF RECOVERABLE VOLUMES OF COAL TAR WITHIN THE STRATIGRAPHIC DEPRESSION IN THE SILTY SAND UNIT LOCATED
DIRECTLY DOWNGRADIENT OF THE FORMER GASIFICATION PLANT FACILITIES.

   FIGURE 4 DEPICTS THE AREAS DEFINED AS THE EXTENT OF THE COAL TAR CONTAMINATION.  THE AREA DEFINED AS THE
EXTENT OF THE COAL TAR PRESENCE ENCLOSES ALL HISTORICAL COAL TAR OBSERVATIONS, AND IT CANNOT BE INFERRED THAT
THE ENTIRE AREA IS CONTAMINATED BY A CONTINUOUS LAYER OF MOBILE COAL TAR.  IT IS THE AREA WHERE COAL TAR MAY
HAVE MIGRATED THROUGH COARSER GRAINED MATERIAL IN THE STREAM GRAVEL UNIT AND WHERE COAL TAR MAY REMAIN AT
RESIDUAL SATURATION LEVELS.  THE REGION OF THE SITE OUTSIDE OF THE AREA DEFINING THE EXTENT OF COAL TAR
PRESENCE, BASED ON ALL AVAILABLE INFORMATION,  APPEARS TO BE UNAFFECTED BY COAL TAR AND THE COAL TAR DOES NOT
APPEAR TO HAVE MIGRATED INTO THESE AREAS IN THE PAST. NO COAL TAR WAS FOUND TO BE PRESENT EAST OF BRODHEAD
CREEK.  THIS IS CONSISTENT WITH THE CONFIGURATION OF THE SURFACE OF THE SILTY SAND UNIT.

   THE HORIZONTAL AND VERTICAL EXTENT OF POTENTIALLY RECOVERABLE COAL TAR HAS BEEN IDENTIFIED THROUGH
PERIODIC SURVEYS OF THE RI MONITORING WELLS FOR THE PRESENCE OF A FREE COAL TAR (I.E., COAL TAR AT 100
PERCENT PORE VOLUME SATURATION) SURFACE.  FIGURE 4 DEPICTS THE LIKELY EXTENT OF STRATIGRAPHICALLY BOUND, BUT
POTENTIALLY RECOVERABLE COAL TAR BASED ON THE DATA THAT ARE AVAILABLE.  THIS FIGURE WAS COMPILED FROM  
STRATIGRAPHIC DATA, THE WELL MEASUREMENTS OF THE FREE COAL TAR SURFACE DURING THE RI, AND THE HISTORIC COAL
TAR OBSERVATIONS.  AS CAN BE SEEN FROM FIGURE 4, POTENTIALLY RECOVERABLE COAL TAR IS TRAPPED IN A PORTION OF
THE STRATIGRAPHIC DEPRESSION EAST OF THE SLURRY WALL PROXIMAL TO MONITORING WELL-2 (MW-2) AND IN THE LOWEST
PORTION (BELOW ABOUT ELEVATION 360 FEET) OF THE STRATIGRAPHIC DEPRESSION WEST OF THE SLURRY   WALL AS
MEASURED IN THE CENTRAL RECOVERY WELL CLUSTER (RCC).  BOTH OF THESE FREE COAL TAR ACCUMULATIONS CAN
REASONABLY BE CONSIDERED TO BE IMMOBILIZED BY THE CONFIGURATION OF THE TOP OF THE SILTY SAND, AND THUS  ARE
NOT CAPABLE OF FURTHER MIGRATION AS BULK NON-AQUEOUS PHASE.  BASED ON THE RI DATA, IT HAS BEEN CONCLUDED THAT
THE COAL TAR OBSERVED IN MW-2 IS CURRENTLY IMMOBILE MATERIAL WHICH WAS PRESENT PRIOR TO CONSTRUCTION OF THE
SLURRY WALL ONSITE, AND WHICH WAS TRAPPED IN THE PORTION OF THE STRATIGRAPHIC DEPRESSION EAST OF THE SLURRY
WALL.  IT WAS ALSO CONCLUDED THAT THE COAL TAR OBSERVED IN THE AREA OF RCC IS MATERIAL WHICH HAS SLOWLY
DRAINED INTO THE STRATIGRAPHIC DEPRESSION WEST OF THE SLURRY WALL FROM UPGRADIENT AREAS ONSITE.  THIS POOLED
COAL TAR IS EFFECTIVELY IMMOBILE.  FIGURE 5 SHOWS A STRATIGRAPHIC CROSS-SECTION DEPICTING THIS CONFIGURATION.

   THE TOTAL AREAL EXTENT OF SUBSURFACE STREAM GRAVEL AFFECTED BY FREE COAL (AREAS MW-2 AND RCC) IS ESTIMATED
TO BE 1,463 SQUARE FEET (0.03 ACRES), AND THE VOLUME IS ESTIMATED AT 179 CUBIC YARDS.  THE TOTAL VOLUME OF
FREE COAL TAR ASSOCIATED WITH THESE AREAS IS ESTIMATED TO BE APPROXIMATELY 9,000 GALLONS, WITH 8,715 GALLONS
AND 338 GALLONS OF FREE COAL TAR ASSOCIATED WITH THE RCC AND THE MW-2 AREAS, RESPECTIVELY.   BASED ON THESE
VOLUME ESTIMATES, THE RCC AREA CONTAINS GREATER THAN 96 PERCENT OF THE FREE COAL TAR PRESENT AT THE BRODHEAD
CREEK SITE.

   THE EXTENT OF SUBSURFACE STREAM GRAVELS AFFECTED BY COAL TAR AT RESIDUAL SATURATION LEVELS (I.E., COAL TAR
AT LESS THAN 100 PERCENT PORE VOLUME SATURATION) IS ESTIMATED TO BE 128,702 SQUARE FEET (2.96 ACRES), AND THE
VOLUME IS ESTIMATED AT 27,558 CUBIC YARDS.  THE TOTAL VOLUME OF RESIDUAL COAL TAR AT THE SITE IS ESTIMATED TO
RANGE FROM 303,000 GALLONS TO 409,348 GALLONS.



   THEREFORE, THE RESULTS OF THE TOTAL COAL TAR (BOTH FREE AND RESIDUAL) VOLUME ESTIMATES FOR THE SITE
INDICATE THAT BETWEEN 312,053 GALLONS AND 418,053  GALLONS OF COAL TAR ARE PRESENT IN THE SUBSURFACE SOILS AT
THE SITE.  DETAILS ON THE COAL TAR VOLUME CALCULATIONS ARE CONTAINED IN THE BRODHEAD CREEK FEASIBILITY STUDY
REPORT.

   GROUND WATER

   THE PRINCIPAL SHALLOW WATER BEARING STRATA AT THE SITE ARE THE STREAM GRAVEL UNIT AND THE UNDERLYING SILTY
SAND UNIT.  TOGETHER, THEY COMPRISE A WATER TABLE AQUIFER.  WHILE THE TWO STRATIGRAPHIC UNITS OF THE WATER
TABLE AQUIFER DIFFER WITH RESPECT TO HYDRAULIC CHARACTERISTICS, THEY MAY BE CONSIDERED TO BE A SINGLE AQUIFER
WITH REGARD TO GROUND WATER FLOW DIRECTION AND GRADIENT AS THEY ARE NOT SEPARATED BY ANY INTERVENING
CONFINING LAYERS.

   THE MEDIAN DEPTH TO GROUND WATER AT THE SITE WAS 10 FEET PRIOR TO THE CONSTRUCTION OF THE SLURRY WALL. 
CONSTRUCTION OF THE SLURRY WALL AT THE SITE AS A RESPONSE MEASURE TO PREVENT COAL TAR MIGRATION HAS RESULTED
IN A SIGNIFICANT ALTERATION OF THE WATER TABLE FLOW REGIMES.  AT PRESENT, THE WATER TABLE IS NEARLY
COINCIDENT WITH THE GROUND SURFACE IN THE FLOOD PLAIN AREAS UPGRADIENT OF THE SLURRY WALL, AND 3 TO 7 FEET
BELOW SURFACE DOWNGRADIENT OF THE SLURRY WALL.  A GROUND WATER HEAD LOSS 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 LOSS
EFFECT OF THE SLURRY WALL NORTHWARD FROM THE SLURRY WALL TO AT LEAST THE INTERBOROUGH BRIDGE ABUTMENT.

   HYDRAULIC HEAD LEVELS APPEAR TO INDICATE THAT AN UPWARD FLOW COMPONENT MAY EXIST BETWEEN THE WATER TABLE
AND THE UNDERLYING STRATA.  HYDRAULIC HEAD LEVELS INDICATE THAT THE URBAN RUN-OFF CHANNEL LIKELY RECHARGES
THE GROUND WATER SYSTEM.  HYDRAULIC HEAD LEVELS APPEAR TO INDICATE THAT BRODHEAD CREEK AND MCMICHAEL CREEK
ARE HYDRAULIC BOUNDARIES, AND, ALONG BRODHEAD CREEK THE MAJORITY OF THIS BOUNDARY IS CHARACTERIZED BY GROUND
WATER DISCHARGE CONDITIONS.

   GROUND WATER FLOW FROM THE UPGRADIENT SIDE OF THE SLURRY WALL IS BOTH DOWNWARD BENEATH THE SLURRY
WALL/FLOOD WALL AND SOUTHWARD TO BRODHEAD CREEK SOUTH OF THE URBAN RUN-OFF CHANNEL OUTLET.  THIS GROUND WATER
FLOW LIKELY DOES CARRY AQUEOUS PHASE COAL TAR CONSTITUENTS FROM THE UPGRADIENT SIDE OF THE SLURRY WALL TO THE
DOWNGRADIENT SIDE WITH SUBSEQUENT DISCHARGE TO BRODHEAD CREEK.  NORTH OF THE URBAN RUN-OFF   CHANNEL OUTLET,
THE GROUND WATER SYSTEM ON THE DOWNGRADIENT SIDE OF THE SLURRY WALL DISCHARGES TO BRODHEAD CREEK IN THE
NORTHERN MOST PORTION, IS RECHARGED BY BRODHEAD CREEK IN THE MIDDLE PORTION OF THE STUDY AREA, AND DISCHARGES
TO BRODHEAD CREEK IN THE SOUTHERN PORTION.  SOUTH OF THE URBAN RUN-OFF CHANNEL OUTLET TO THE CONFLUENCE WITH
MCMICHAEL CREEK, THE GROUND WATER SYSTEM DISCHARGES TO BRODHEAD CREEK.

   THE RECHARGE/DISCHARGE CONDITIONS ALONG BRODHEAD CREEK ARE ALTERED BY HIGH CREEK STAGE AT TIMES OF HIGH
PRECIPITATION.  RI DATA INDICATES THAT AT THESE TIMES, THE GROUND WATER SYSTEM IS RECHARGED ALONG THE ENTIRE
LENGTH OF BRODHEAD CREEK.

   TWO ROUNDS OF GROUND WATER SAMPLING WERE CONDUCTED AT THE SITE DURING THE RI.  SAMPLES WERE COLLECTED FROM
BOTH MONITORING WELLS AND STREAM PIEZOMETERS OF THE RI MONITORING NETWORK (SEE FIGURE 6).  THE FIRST   ROUND
OF SAMPLING WAS CONDUCTED FROM OCTOBER 17-21, 1988 AND THE SECOND ROUND OF GROUND WATER SAMPLING WAS
CONDUCTED FROM DECEMBER 13-15, 1988. A NUMBER OF VOLATILE, SEMIVOLATILE, AND INORGANIC CONSTITUENTS WERE 
DETECTED IN THE SAMPLE ANALYSES.  VOLATILES DETECTED INCLUDED BENZENE, TOLUENE, ETHYLBENZENE, AND TOTAL
XYLENES; SEMIVOLATILES INCLUDED NAPHTHALENE, ACENAPHTHENE, FLUORENE, ANTHRACENE, FLUORANTHENE, PYRENE,  
BENZO(A)PYRENE, BENZO(B)FLUORANTHENE, BENZO(K)FLUORANTHENE, CHRYSENE, DIBENZ(A,H)ANTHRACENE, AND
INDENO(1,2,3-CD)PYRENE; INORGANICS INCLUDED CYANIDE, ARSENIC, BARIUM, IRON, AND MANGANESE.  MAXIMUM AND
AVERAGE CONCENTRATIONS OF THOSE CHEMICALS WHICH EXCEEDED SAFE DRINKING WATER ACT MAXIMUM CONTAMINANT LEVELS
(MCLS) ARE PRESENTED IN TABLE 1.

   THE DISTRIBUTION OF ORGANIC CHEMICALS IN THE AQUEOUS PHASE IS THE BEST REPRESENTATION OF GROUND WATER
CONTAMINATION DUE TO COAL TAR AT THE SITE AND IS PRESENTED IN FIGURE 7 AS AN ISOCONCENTRATION MAP.  IT IS
EVIDENT FROM THE SAMPLING DATA THAT THE HIGHEST CONCENTRATIONS OF ORGANIC COAL TAR RELATED CONSTITUENTS
DISSOLVED IN THE GROUND WATER ARE CENTERED AROUND THE AREAS OF KNOWN COAL TAR PRESENCE NEAR MW-2 AND RCC. 
TOTAL ORGANIC CONCENTRATIONS IN THE RANGE OF 30,000 PPB TO OVER 50,000 PPB WERE OBSERVED NEAR MW-2 AND THE
RCC AREA, DIMINISHING RAPIDLY TO 10 PPB OR LESS WITH DISTANCE AWAY FROM THESE LOCATIONS.

   IT IS EPA'S SUPERFUND POLICY TO USE EPA'S GROUND WATER PROTECTION STRATEGY AND GROUND WATER CLASSIFICATION
GUIDELINES TO ASSIST IN DETERMINING THE APPROPRIATE TYPE OF REMEDIATION FOR A SUPERFUND SITE. THREE CLASSES
OF GROUND WATER HAVE BEEN ESTABLISHED ON THE BASIS OF GROUND WATER VALUE AND VULNERABILITY TO CONTAMINATION. 
GROUND WATER AT THE BRODHEAD CREEK SITE MAY BE CLASSIFIED AS CLASS II.  CLASS II GROUND WATER IS GROUND WATER
WHICH IS A CURRENT OR POTENTIAL SOURCE OF DRINKING WATER AND WATER HAVING OTHER BENEFICIAL USES.

   SURFACE WATER

   STREAM FLOW INFORMATION FOR BRODHEAD CREEK WAS OBTAINED FROM TWO US GEOLOGICAL SURVEY (USGS) GAUGING



STATIONS, ONE LOCATED UPSTREAM OF THE SITE AND ONE LOCATED DOWNSTREAM OF THE SITE.  THE NORTHERLY (UPSTREAM)
STATION IS THE ANALOMINK STATION; THE SOUTHERLY (DOWNSTREAM) STATION IS NEAR MINISINK HILLS.  THE DRAINAGE
AREA OF BRODHEAD CREEK AT THE MINISINK HILLS STATION IS 259 SQUARE MILES.  THE MEAN DISCHARGE BETWEEN THE
STATIONS HAS VARIED BETWEEN 150 AND 570 CUBIC FEET PER SECOND (CFS).

   MCMICHAEL CREEK, THE TRIBUTARY TO BRODHEAD CREEK WHICH LIES ALONG THE SOUTHERN BOUNDARY OF THE SITE, HAS A
DRAINAGE AREA OF 63.9 SQUARE MILES. DISCHARGE IN THIS 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 BRODHEAD CREEK ON TWO OCCASIONS DURING THE RI.  SEVEN STREAM
WATER SAMPLES (ST-1 TO ST-7) WERE COLLECTED DURING THE FIRST SAMPLING ROUND ON OCTOBER 21, 1987 AT THE
LOCATIONS SHOWN ON FIGURE 8.  ALL SAMPLES FROM THIS ROUND, WITH THE EXCEPTION OF ST-2, WERE SUBMITTED FOR
TARGET COMPOUND LIST (TCL) COAL TAR RELATED CONSTITUENT ANALYSES.  THE SAMPLE FROM ST-2 WAS SUBMITTED   FOR
FULL TCL VOLATILE ORGANIC, SEMIVOLATILE ORGANIC, INORGANIC AND PCB/PESTICIDE ANALYSES.

   THREE STREAM WATER SAMPLES, DESIGNATED ST-1, ST-2, AND ST-4, WERE COLLECTED DURING THE WATER SAMPLING
ROUND ON OCTOBER 26, 1988.  EACH OF THESE SAMPLES WAS SUBMITTED FOR TCL COAL TAR RELATED CONSTITUENT  
ANALYSES.  IN ADDITION, A SAMPLE OF FLOATING SHEEN MATERIAL DESIGNATED "OILY SHEEN" WAS COLLECTED AND
SUBMITTED FOR TCL COAL TAR RELATED CONSTITUENT ANALYSES DURING THE SECOND ROUND.

   ANALYTICAL RESULTS FROM THE FIRST ROUND REVEALS NO VOLATILE ORGANICS. NO SEMIVOLATILE ORGANICS,
PESTICIDES, AND PCBS WERE REPORTED ABOVE DETECTION LIMITS.  IN THE FIRST ROUND STREAM WATER SAMPLES, IRON
RANGED FROM 39 PPB TO 75 PPB, HOWEVER, IRON WAS DETECTED IN BLANK SAMPLES ABOVE THESE CONCENTRATIONS. 
MANGANESE WAS REPORTED AT 7.7 PPB TO 28 PPB IN THE FIRST ROUND STREAM WATER SAMPLES.  BARIUM WAS DETECTED IN
THE OILY SHEEN SAMPLE AT 510 PPB.

   ANALYTICAL RESULTS FROM THE SECOND ROUND STREAM WATER SAMPLING REPORT SOME LOW LEVEL CONCENTRATIONS OF
VOLATILE ORGANICS.  ALL OF THE DETECTIONS OCCURRED AT ST-2 WHERE BENZENE, ETHYLBENZENE, AND TOTAL   XYLENES
WERE REPORTED AT 3 PPB, 1 PPB, AND 2 PPB, RESPECTIVELY.  THE SAME VOLATILE COMPOUNDS WERE DETECTED IN THE
OILY SHEEN SAMPLE AT 32 PPB, 10 PPB, AND 33 PPB, RESPECTIVELY.  ALL OF THESE COMPOUNDS ARE  COMPONENTS OF
PETROLEUM FUELS.  UPSTREAM INFLUENCES OF ST-2, SUCH AS HIGHWAY RUN-OFF, MAY HAVE BEEN PRESENT.  NO
SEMIVOLATILE COMPOUNDS WERE DETECTED.

   SOILS

   ANALYTICAL DATA ARE AVAILABLE FOR FOUR SAMPLES OF OVERBURDEN MATERIALS COLLECTED DURING THE DRILLING OF
WELLS MW-9, MW-10, MW-11, AND MW-12. SOIL SAMPLES FROM MW-9 AND MW-10 WERE COLLECTED FROM THE LOWEST DEPTH 
REACHED DURING DRILLING (THE SILTY SAND UNIT) AS NO EVIDENCE OF CONTAMINATION WAS OBSERVED ABOVE THE BORING
TERMINATION DEPTH.  SOIL SAMPLES FROM MW-11 AND MW-12 WERE COLLECTED FROM THE GRAVEL UNIT. TRACES OF COAL TAR
WERE OBSERVED AT VERY LOW RESIDUAL SATURATION LEVELS IN THE STREAM GRAVEL UNIT IN THE MW-11 INSTALLATION
BORING.  TABLES 2 AND 3 GIVE THE DATA FROM VOLATILE/SEMIVOLATILE ORGANICS AND INORGANICS,   RESPECTIVELY.

   VOLATILE ORGANIC COMPOUND ANALYTICAL RESULTS FROM SAMPLES COLLECTED WITHIN THE SILTY SAND (MW-9 AND MW-10)
INDICATED THE PRESENCE OF CHLOROFORM AT 2 PPB IN MW-10.  VOLATILE RESULTS FROM SOIL SAMPLES   COLLECTED
WITHIN THE GRAVEL UNIT (MW-11 AND MW-12) SHOW EVIDENCE OF LOW LEVEL CONTAMINATION IN ONLY MW-11 WHERE TRACES
OF COAL TAR WERE NOTED IN THE SAMPLED MATERIALS.  FOUR VOLATILE COMPOUNDS WERE DETECTED;   ETHYLBENZENE AND
TOTAL XYLENES AT 61 PPB AND 100 PPB, RESPECTIVELY, WERE MOST PROMINENT.

   THE SEMIVOLATILE ORGANIC RESULTS FOR THE FOUR SOIL SAMPLES RANGE FROM NO DETECTION IN THE SILTY SAND OF
MW-9 TO HIGH CONCENTRATIONS IN THE GRAVEL UNIT AT MW-11 WHERE TRACES OF COAL TAR WERE OBSERVED.  THE
SEMIVOLATILE ORGANIC RESULTS FROM MW-9 SHOWED TOTAL UNIDENTIFIED HYDROCARBONS AT 170 PPB.  THESE RESULTS
SUGGEST THAT THE SOUTHERLY EXTENT OF THE CONTAMINATION, IF ANY, IN THE SILTY SAND LIES NORTH OF MW-9 ON THE
WEST SIDE OF THE SLURRY WALL.  SEMIVOLATILE RESULTS FROM THE SILTY SAND AT MW-10 SHOW LOW CONCENTRATIONS OF
ACENAPHTHENE, PHENANTHRENE, AND PYRENE AT 62 PPB, 130 PPB, AND 58 PPB, RESPECTIVELY.  GIVEN THE VERY LOW
MOBILITY OF THESE COMPOUNDS AND THEIR RELATIVELY LOW LEVEL CONCENTRATIONS, THEIR DETECTION WITHIN THE SILTY
SAND MAY BE THE RESULT OF AUGER DRAGDOWN DURING DRILLING.  HOWEVER, THEIR PRESENCE IN THE SILTY SAND SAMPLE
FROM MW-10, LOCATED IMMEDIATELY DOWNGRADIENT OF THE SLURRY WALL, MAY ALSO BE THE RESULT OF AQUEOUS PHASE
TRANSPORT AND GROUND WATER FLOW UNDER THE SLURRY WALL.

   THE SEMIVOLATILE ORGANICS RESULTS FOR GRAVEL SAMPLES COLLECTED FROM MW-11 AND MW-12 INDICATED THE PRESENCE
OF SITE-RELATED SEMIVOLATILE ORGANICS.  THE CONCENTRATION OF INDIVIDUAL SEMIVOLATILE COMPOUNDS   PRESENT IN
THE MW-11 RESULTS ARE VERY HIGH, SUGGESTING THE PRESENCE OF RESIDUAL SATURATION COAL TAR WITHIN THE SAMPLE
MATRIX.  THE MW-12 RESULTS SHOW MUCH LOWER CONCENTRATIONS AND ARE INCONCLUSIVE.  IN MW-11,   REPORTED
CONCENTRATIONS RANGED FROM 590 PPB FOR INDENO(1,2,3-CD)PYRENE AND UP TO 54,000 PPB FOR 2-METHYLNAPHTHALENE. 
TOTAL PAHS WERE TENTATIVELY IDENTIFIED AS PRESENT AT 450,000 PPB.  THE RESULTS FROM   MW-12 INDICATE THAT
CONCENTRATIONS RANGED FROM 46 PPB FOR INDENO(1,2,3-CD)PYRENE UP TO 1,000 PPB FOR BENZO(A)ANTHRACENE.



   TOTAL PHENOLICS WERE ANALYZED ONLY FOR THE STREAM GRAVEL SAMPLE FROM MW-11.  THEY WERE REPORTED AT 130
PPB.

   INORGANICS ANALYSES WERE PERFORMED FOR ALL COLLECTED SOIL SAMPLES.  MOST OF THE INORGANIC CONCENTRATIONS
REPORTED FOR THE SOIL SAMPLES LIE WITHIN NORMAL RANGES.  EXCEPTIONS ARE ALUMINUM, IRON, AND SODIUM, WHICH
APPEAR TO BE SOMEWHAT BELOW NORMAL RANGES.

   STREAM SEDIMENTS

   RI ANALYTICAL DATA ARE AVAILABLE FOR SIX STREAM SEDIMENT SAMPLES COLLECTED ALONG THE REACH OF BRODHEAD
CREEK DIRECTLY ADJACENT TO THE SITE.  THESE WERE COLLECTED AS "GRAB" SAMPLES AT LOCATIONS FROM UPSTREAM   OF
THE INTERBOROUGH BRIDGE TO THE CONFLUENCE OF MCMICHAEL CREEK.

   THE RESULTS OF VOLATILE ORGANIC ANALYSES INDICATE THE DETECTION OF THESE CHEMICALS IN ONLY ONE SAMPLE. 
METHYLENE CHLORIDE AT 710 PPB AT LOCATION ST-1, UPSTREAM OF THE SITE.  AS METHYLENE CHLORIDE IS A COMMON  
LABORATORY CONTAMINANT, THIS CHEMICAL IS NOT CONSIDERED TO BE OF SITE ORIGIN.

   COAL TAR RELATED SEMIVOLATILE ORGANICS WERE DETECTED IN SAMPLES FROM TWO LOCATIONS, ST-1 AND ST-6.  AT
ST-1, PHENANTHRENE, FLUORANTHENE, PYRENE, AND CHRYSENE WERE DETECTED AT 58 PPB, 85 PPB, 120 PPB, AND 62 PPB,
RESPECTIVELY.  AS ST-1 IS UPSTREAM OF THE SITE AND WELL BEYOND THE DOCUMENTED PRESENCE OF COAL TAR PRESENCE,
IT IS NOT CONSIDERED TO BE OF SITE ORIGIN.  ALSO, THE ABSENCE OF A LARGER SUITE OF COAL TAR RELATED COMPOUNDS
SUGGESTS AN ALTERNATIVE ORIGIN FROM AN UPSTREAM LOCATION.

   THE RESULTS FROM LOCATION ST-6 INDICATE THAT COAL TAR RELATED COMPOUNDS ARE PRESENT.  LOCATION ST-6 IS
DOWNSTREAM OF THE SITE AND IS LOCATED JUST AT THE OUTLET OF THE URBAN RUN-OFF CHANNEL INTO BRODHEAD CREEK  
(FIGURE 8).  IN VIEW OF THE HISTORIC RELEASES OF COAL TAR FROM THE FORMER BACKWATER CHANNEL WITH SUBSEQUENT
MIGRATION TO BRODHEAD CREEK VIA THE URBAN RUN-OFF CHANNEL, DETECTION OF COAL TAR RELATED COMPOUNDS AT THIS
LOCATION IS NOT UNEXPECTED.  AT ST-6, A LARGER SUITE OF COAL TAR RELATED COMPOUNDS, PHENANTHRENE,
FLUORANTHENE, PYRENE, BENZO(A)ANTHRACENE, CHRYSENE, AND BENZO(B)FLUORANTHENE WERE DETECTED AT 55 PPB, 160
PPB, 180 PPB, 110 PPB, 110 PPB, AND 59 PPB, RESPECTIVELY.

   INORGANICS WERE ANALYZED IN ALL STREAM SEDIMENT SAMPLES COLLECTED AT THE SITE.  MOST INORGANICS
CONCENTRATIONS WERE WITHIN NORMALLY EXPECTED LIMITS FOR SOILS EXCEPT ALUMINUM AND CALCIUM, WHICH APPEAR TO BE
BELOW NORMAL LIMITS.  CYANIDE WAS NOT DETECTED IN ANY SAMPLE.

   AIR QUALITY

   AN AIR QUALITY INVESTIGATION WAS CONDUCTED TO ASSESS THE PRESENCE OF VOLATILE ORGANIC COMPOUNDS AT THE
SITE.  NO VOLATILE ORGANIC COMPOUNDS WERE DETECTED DURING THE INVESTIGATION.

   BIOTA

   THE RESULTS OF THE NUMEROUS AQUATIC BIOLOGICAL SURVEYS CONDUCTED AT THE BRODHEAD CREEK SITE INDICATE THAT
THE CREEK EXHIBITS RELATIVELY DIVERSE, HEALTHY BENTHIC AND MACROINVERTEBRATE AND FISH COMMUNITIES (INCLUDING
TROUT), WITH NO SIGNIFICANT EFFECT BY THE SITE EITHER WITHIN OR DOWNSTREAM OF THE COAL TAR AREA.

   TWO SPECIES WERE SAMPLED AT THE SITE DURING THE RI.  THE TISSUES OF THE SAMPLED BIOTA WERE SUBMITTED FOR
TCL COAL TAR RELATED CONSTITUENT ANALYSES TO ASSESS ANY SITE CONTRIBUTIONS TO THE BODY BURDEN OF THE   BIOTA. 
BOTH TROUT AND SEA LAMPREY LARVAE WERE COLLECTED FROM LOCATIONS UPSTREAM AND DOWNSTREAM OF THE SITE.

   VOLATILE ORGANIC COMPOUND RESULTS FOR BOTH THE UPSTREAM AND DOWNSTREAM FISH TISSUE SAMPLES INDICATE
DETECTION OF THESE CHEMICALS AT LOW CONCENTRATIONS IN ALL THREE UPSTREAM TISSUE SAMPLES AND ONLY ONE  
DOWNSTREAM SAMPLE.  FOUR VOLATILE ORGANIC COMPOUNDS, CARBON DISULFIDE, 2-BUTANONE, BENZENE, AND TOTAL XYLENES
WERE REPORTED AT MAXIMUM CONCENTRATIONS OF 7 PPB, 41 PPB, 10 PPB, AND 11 PPB, RESPECTIVELY.   NEITHER CARBON
DISULFIDE NOR 2-BUTANONE ARE COAL TAR RELATED AND LIKELY ORIGINATE FROM A SOURCE OTHER THAN THE SITE.  IT IS
COMMONLY RECOGNIZED THAT 2-BUTANONE IS A LABORATORY CONTAMINANT.  THESE TWO COMPOUNDS WERE DETECTED IN GROUND
WATER ONLY ONCE AT SEPARATE LOCATIONS AND AT VERY LOW LEVELS DURING THE SITE GROUND WATER SURVEY.  SIMILARLY,
ALTHOUGH BENZENE AND XYLENE ARE THE MOST PREVALENT VOLATILE ORGANIC COMPOUNDS DETECTED IN ONSITE GROUND
WATER, THERE PRESENCE IN FISH TISSUE MAY BE DUE TO AN OFFSITE SOURCE.

   SEMIVOLATILE ORGANIC COMPOUND RESULTS FROM THE FISH TISSUE SAMPLES INDICATE DETECTIONS OF THESE CHEMICALS
IN ONE UPSTREAM TISSUE SAMPLE AND ONE DOWNSTREAM FISH TISSUE SAMPLE.  ANALYTICAL RESULTS INDICATE THAT
BIS(2-ETHYLHEXYL)PHTHALATE WAS PRESENT IN AN UPSTREAM TISSUE SAMPLE AT 160 PPB, AND 4-METHYLPHENOL WAS
PRESENT IN A DOWNSTREAM TISSUE SAMPLE AT 380 PPB.  NEITHER COMPOUND IS A MAJOR CONSTITUENT OF COAL TAR. 
HOWEVER, THE LATTER COULD BE A METABOLITE OF PAHS.  TWENTY-NINE OTHER   SEMIVOLATILE ORGANICS WERE
TENTATIVELY IDENTIFIED IN UPSTREAM AND DOWNSTREAM FISH TISSUE SAMPLES.  OF THESE, 16 ARE TYPICAL OF FISH
TISSUE AND DO NOT REPRESENT CONTAMINATION.  OF THE REMAINING 13, THREE WERE   IDENTIFIED ONLY IN DOWNSTREAM



FISH TISSUE SAMPLES OR WERE PRESENT AT CONCENTRATIONS GREATER THAN UPSTREAM SAMPLES.  NO RELATIONSHIP CAN BE
ESTABLISHED BETWEEN THESE AND THE COAL TAR AT THE SITE, AS THESE  COMPOUNDS ARE NEITHER IDENTIFIED AS
CONSTITUENTS OF COAL TAR NOR ARE THEY NATURALLY OCCURRING IN FISH TISSUE.

   THERE IS NO CONSISTENT RELATIONSHIP BETWEEN COAL TAR AT THE SITE AND THE NUMBER OF ORGANIC COMPOUNDS
DETECTED OR THE FREQUENCY OF DETECTION IN EITHER UPSTREAM OR DOWNSTREAM FISH TISSUE SAMPLES.  SOME OF THE  
COMPOUNDS FOUND IN THE FISH TISSUE (SUCH AS PHENOLS AND DIOLS) COULD REPRESENT METABOLITES OF PAHS.  IN
ADDITION, THE ORGANIC COMPOUNDS DETECTED ARE EITHER TYPICAL OF FISH TISSUE OR CAN BE ASSOCIATED WITH MANY
SOURCES.  THUS, THEIR PRESENCE IN FISH TISSUE COLLECTED AT THE SITE DOES NOT CONCLUSIVELY DEMONSTRATE AN
IMPACT BY THE SITE ON FISH IN BRODHEAD CREEK.  IF FISH DO UPTAKE PAHS ORIGINATING FROM THE SITE, THEY  
RAPIDLY METABOLIZE THEM, AS EVIDENCED BY THEIR ABSENCE IN THE FISH TISSUE SAMPLES COLLECTED.  IT IS TO BE
NOTED THAT BRODHEAD CREEK IS PERIODICALLY STOCKED, THEREFORE, ACTUAL FISH RESIDENCE TIME MAY NOT BE  
SUFFICIENTLY LONG TO REFLECT SITE IMPACTS.

   SEA LAMPREY WERE ALSO COLLECTED AT THE SITE AT BOTH UPSTREAM AND DOWNSTREAM LOCATIONS.  SEA LAMPREY LARVAE
ANALYTICAL RESULTS FOR TCL COAL TAR RELATED CONSTITUENTS REVEALED THE PRESENCE OF COAL TAR   CONSTITUENTS IN
THE SEA LAMPREY SAMPLES ANALYZED.

   VOLATILE COMPOUNDS IN THE SEA LAMPREY LARVAE SAMPLES WERE FOUND IN NEARLY THE SAME TOTAL CONCENTRATION AT
BOTH THE UPSTREAM AND DOWNSTREAM STATIONS.  MOST OF THE COMPOUNDS FOUND WERE TENTATIVELY IDENTIFIED BELOW
THEIR DETECTION LIMIT.  ETHYLBENZENE, BENZENE, AND 2-BUTANONE WERE THE ONLY VOLATILE COMPOUNDS FOUND ABOVE
THEIR DETECTION LIMITS IN DOWNSTREAM SAMPLES.  2-BUTANONE WAS THE ONLY COMPOUND FOUND ABOVE ITS DETECTION
LIMIT IN THE UPSTREAM SAMPLE AND MAY BE DUE TO LABORATORY CONTAMINATION. ETHYLBENZENE AND BENZENE ARE FOUND
IN COAL TAR BUT THEIR PRESENCE IN SEA LAMPREY SAMPLES MAY BE DUE TO OFFSITE SOURCES.

   SEMIVOLATILE COMPOUNDS WERE ALSO IDENTIFIED IN BOTH UPSTREAM AND DOWNSTREAM SAMPLES.  COMPOUNDS TYPICAL OF
THE BIOCHEMICAL PROCESSES OF FISH WERE ALSO IDENTIFIED AND ARE NOT OF CONCERN.  SEMIVOLATILE DATA   FROM THE
SEA LAMPREY TISSUE INDICATES THAT THE SEA LAMPREYS HAVE ACCUMULATED LEVELS OF PAHS ABOVE WHAT WOULD BE
EXPECTED AT UNCONTAMINATED SITES.  THE LAMPREYS CAN BE REGARDED AS A WORST-CASE SCENARIO FOR FISH FLESH
CONTAMINATION.  THEIR TENDENCY TO ACCUMULATE HIGH LEVELS OF CONTAMINANTS IS DUE TO THEIR LIFE CYCLE.  LARVAL
LAMPREYS ARE RELATIVELY NON-MOBILE, BURROW IN THE SEDIMENTS, AND FEED ON ALGAE AND OTHER ORGANIC
PARTICULATES.  THESE ORGANIC PARTICULATES READILY ABSORB PAHS AND OTHER ORGANIC COMPOUNDS.

   INORGANIC ANALYSES WERE CONDUCTED FOR IRON, MANGANESE, AND CYANIDES. NONE OF THESE INORGANICS WERE
DETECTED AT CONCENTRATIONS OF CONCERN.

   DURING THE AQUATIC BIOTA SAMPLING ACTIVITIES, NO VISIBLE ADVERSE EFFECTS ON THE BIOTA WERE OBSERVED (SUCH
AS TUMORS OR SKIN LESIONS).  THE SEA LAMPREY POPULATION WAS THRIVING, AS WELL AS THE FISH POPULATION IN
BRODHEAD CREEK.  FISH SPECIES THAT WERE OBSERVED INCLUDED BROWN TROUT, AMERICAN EELS, BLUE GILLS AND OTHER
PANFISH, WHITE SUCKERS, SHINERS, ETC.  IN ADDITION, THE FISH TISSUE SAMPLING INDICATED NO BIOACCUMULATION OF
PAHS IN TISSUES.

   WETLANDS

   A MAJORITY OF THE LAND ENCOMPASSED BY THE SITE BOUNDARY IS CHARACTERISTIC OF WETLANDS EXCEPT FOR THE FLOOD
CONTROL LEVEE ITSELF WHICH IS ELEVATED WELL ABOVE THE FLOOD PLAIN.

   THE EARTHEN FLOOD CONTROL LEVEE DIVIDES THE FUNCTIONAL FLOOD PLAIN ADJACENT TO BRODHEAD CREEK FROM THE
FORMER AND PRESENTLY NON-FUNCTIONAL FLOOD PLAIN BEHIND THE LEVEE.  THE FORMER FLOOD PLAIN AREA BEHIND THE  
LEVEE IS COVERED BY A DENSE GROWTH OF HERBS, VINES, SHRUBS, AND SAPLINGS.  NO VISUAL EVIDENCE OF STRESSED
VEGETATION WAS OBSERVED.  THE FLOOD PLAIN AREAS ADJACENT TO BRODHEAD CREEK ARE DOMINATED BY HERBS, EXCEPT FOR
THE AREA THAT ALSO BORDERS MCMICHAEL CREEK, WHICH IS CHARACTERISTIC OF YOUNG FOREST AREA.  THE ISLANDS IN
BRODHEAD CREEK ARE DOMINATED BY HERBS AND SAPLINGS. SIX AREAS  DESIGNATED WETLANDS A THROUGH F WERE
IDENTIFIED DURING THE REMEDIAL INVESTIGATION AND ARE PRESENTED IN FIGURE 9.

   #SSR
   SUMMARY OF SITE RISKS

   THE PURPOSE OF THE RISK ASSESSMENT PERFORMED FOR THE BRODHEAD CREEK SITE WAS TO EVALUATE THE HUMAN HEALTH
RISK POSED BY ANY RELEASES FROM THE SITE.  IN ORDER TO ESTIMATE THE HUMAN HEALTH RISK, THE RISK ASSESSMENT
FOCUSED ON THE FOLLOWING: (1) THE CONTAMINANTS DETECTED DURING THE RI AT THE SITE; (2) THE POTENTIAL
ENVIRONMENTAL PATHWAYS BY WHICH POPULATIONS MIGHT BE EXPOSED TO COMPOUNDS RELEASED FROM THE SITE; (3) THE
ESTIMATED EXPOSURE POINT CONCENTRATIONS OF THE COMPOUNDS OF CONCERN; (4) APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS (ARARS), CRITERIA, AND ADVISORIES; (5) THE ESTIMATED INTAKE LEVELS OF THE COMPOUNDS
OF CONCERN; AND (6) THE TOXICITY VALUES OF THE COMPOUNDS OF CONCERN.  THE LEVEL OF RISK THAT THE SITE POSES
TO HUMAN HEALTH WAS THEN QUANTIFIED.



   INDICATOR CHEMICAL SELECTION

   THE CONTAMINANTS IDENTIFIED IN THE BRODHEAD CREEK SITE RI ARE COMPRISED OF A DIVERSE GROUP OF COMPOUNDS
WITH DIFFERENT PHYSICAL, CHEMICAL, ENVIRONMENTAL, AND TOXICOLOGICAL PROPERTIES.  THE EXTENT OF CONTAMINATION
VARIED WIDELY IN CONCENTRATION AND OCCURRENCE THROUGHOUT THE BRODHEAD CREEK SITE.  MOREOVER, SOME
CONTAMINANTS REPRESENT A GREATER POTENTIAL FOR RISK TO HUMAN HEALTH AND THE ENVIRONMENT THAN OTHERS BECAUSE
OF THE DIFFERENCES IN TOXICITY, CAPACITY TO MIGRATE TO RECEPTORS, AND LIKELIHOOD OF EXPOSURE CONCENTRATIONS
AT LEVELS HIGH ENOUGH TO POSE HUMAN HEALTH AND ENVIRONMENTAL RISKS.  THE INDICATOR   CHEMICALS SELECTED FOR
THE BRODHEAD CREEK SITE ARE: BENZO(A)PYRENE (TO REPRESENT CARCINOGENIC PAHS); NAPHTHALENE (TO REPRESENT
NONCARCINOGENIC PAHS); BENZENE; AND ARSENIC.  THE RATIONALE FOR THE SELECTION OF THESE INDICATOR CHEMICALS IS
PRESENTED IN THE RISK ASSESSMENT REPORT FOR THE BRODHEAD CREEK SITE.

   EXPOSURE PATHWAYS

   THIS STEP IN THE RISK ASSESSMENT PROCESS INVOLVES DETERMINING THE POTENTIAL ROUTES OF EXPOSURE TO THE
HUMAN POPULATION, THE ESTIMATED CONCENTRATIONS TO WHICH THE POPULATION IS EXPOSED, AND THE POPULATION AT  
RISK.  THE BASELINE RISK ASSESSMENT AT THE BRODHEAD CREEK SITE CONSIDERED THE POTENTIAL EXPOSURE ROUTES,
WHICH INCLUDED: (1) DERMAL CONTACT WITH SURFACE SOILS, SEDIMENTS, AND SURFACE WATER; (2) ACCIDENTAL  
INGESTION OF SURFACE SOILS, SEDIMENTS, AND SURFACE WATER; (3) INGESTION OF FISH FROM BRODHEAD CREEK; (4)
VAPOR INHALATION FROM SURFACE WATER; AND (5) DUST INHALATION FROM SURFACE SOILS.

   CURRENTLY, THERE ARE NO SIGNIFICANT RISKS ASSOCIATED WITH DIRECT CONTACT WITH THE SUBSURFACE SOILS
CONTAINING FREE OR RESIDUAL LEVELS OF COAL TAR.  LONG-TERM POTENTIAL FOR DIRECT CONTACT WITH SUBSURFACE COAL
TAR WOULD BE LIMITED TO WORKERS EXCAVATING FOR UTILITY AND/OR LEVEE CONSTRUCTION OR MAINTENANCE.  THE
INFREQUENCY OF ANY SUCH EXPOSURES WOULD LIKELY RENDER THE RISKS INSIGNIFICANT.

   DUE TO THE STEADY-STATE SITE CONDITIONS, THERE WOULD BE NO LONG TERM RISKS RELATED TO THE RECREATIONAL USE
OF BRODHEAD CREEK, NOR VIA INGESTION OF FISH FROM BRODHEAD CREEK.  ALSO, AS SHOWN IN THE RISK   ASSESSMENT
REPORT FOR THE SITE, THERE ARE NO SIGNIFICANT POTENTIAL RISKS ASSOCIATED WITH FLOOD SCOURING OF THE RESIDUAL
COAL TAR BENEATH THE CREEK BED.

   THE RISK ASSESSMENT DID NOT ANALYZE THE HEALTH EFFECTS ASSOCIATED WITH THE INGESTION OF GROUND WATER AT
THE SITE.  AS IDENTIFIED IN THE RI/FS, THE GROUND WATER IN THE STREAM GRAVEL UNIT AT THE SITE IS HIGHLY  
CONTAMINATED.  PEAK CONCENTRATIONS OF ARSENIC, BENZENE, AND OTHER ORGANICS MEASURED IN THE SURFICIAL GROUND
WATER EXCEED CURRENT AND PROPOSED FEDERAL DRINKING WATER STANDARDS.  FEDERAL MAXIMUM CONTAMINANT   LEVELS
(MCLS) ARE EXCEEDED FOR BENZENE AND ARSENIC IN THE GROUND WATER IN THE STREAM GRAVEL UNIT.  PROPOSED MCLS ARE
EXCEEDED IN THE GROUND WATER FOR THE FOLLOWING PAHS: BENZO(A)PYRENE; BENZO(A)ANTHRACENE;  
BENZO(B)FLUORANTHENE; BENZO(K)FLUORANTHENE; CHRYSENE; DIBENZ(A,H)ANTHRACENE; AND INDENO(1,2,3-CD)PYRENE (SEE
TABLE 1).

   THE COAL TAR WASTES ARE CURRENTLY CONTAMINATING AND/OR WOULD CONTINUE TO CONTAMINATE THIS GROUND WATER. 
THE RI DATA SUGGESTS THAT THE FREE COAL TAR LOCATED IN THE STRATIGRAPHIC DEPRESSION IS THE PRINCIPAL SOURCE
OF THE GROUND WATER CONTAMINATION ONSITE.  THE STREAM GRAVEL UNIT IS NOT CURRENTLY USED AS A WATER SUPPLY
ONSITE.  HOWEVER, EXPOSURE TO GROUND WATER IN THIS STREAM GRAVEL UNIT MIGHT OCCUR.  IN ADDITION, THE FREE
COAL TAR LOCATED IN THE STRATIGRAPHIC DEPRESSION MAY SERVE AS A POTENTIAL SOURCE OF RELEASE OF CONTAMINATION
TO GROUND WATER IN THE BEDROCK WHICH IS CURRENTLY USED AS A DRINKING WATER SOURCE OFFSITE.

   SINCE CONTAMINANTS DETECTED IN THIS STREAM GRAVEL UNIT EXCEED CURRENT AND PROPOSED MCLS, THERE IS A
POTENTIAL HEALTH RISK ASSOCIATED WITH INGESTION OF GROUND WATER AT THE SITE.  GROUND WATER WILL BE THE
SUBJECT OF FURTHER ANALYSIS IN OU-2.

   TOXICITY ASSESSMENT

   CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELOPED BY EPA'S CARCINOGENIC ASSESSMENT GROUP FOR ESTIMATING
EXCESS LIFETIME CANCER RISKS ASSOCIATED WITH EXPOSURE TO POTENTIALLY CARCINOGENIC CHEMICALS.  CPFS, WHICH ARE
EXPRESSED IN UNITS OF (MG/KG-DAY) -1, ARE MULTIPLIED BY THE ESTIMATED INTAKE OF A POTENTIAL CARCINOGEN, IN
MG/KG-DAY, TO PROVIDE AN UPPER-BOUND ESTIMATE OF THE EXCESS LIFETIME CANCER RISK ASSOCIATED WITH EXPOSURE AT
THAT INTAKE LEVEL.  THE TERM "UPPER BOUND" REFLECTS THE CONSERVATIVE ESTIMATE OF THE RISKS CALCULATED FROM
THE CPF.  USE OF THIS APPROACH MAKES UNDERESTIMATION OF THE ACTUAL CANCER RISK HIGHLY UNLIKELY.  CANCER
POTENCY FACTORS ARE DERIVED FROM THE RESULTS OF HUMAN EPIDEMIOLOGICAL STUDIES OR CHRONIC ANIMAL BIOASSAY TO
WHICH ANIMAL-TO-HUMAN EXTRAPOLATION AND UNCERTAINTY FACTORS HAVE BEEN APPLIED.

   REFERENCE DOSES (RFDS) HAVE BEEN DEVELOPED BY EPA FOR INDICATING THE POTENTIAL FOR ADVERSE HEALTH EFFECTS
FROM EXPOSURE TO CHEMICALS EXHIBITING NONCARCINOGENIC EFFECTS.  RFDS ARE EXPOSURE LEVELS FOR   HUMANS,
INCLUDING SENSITIVE INDIVIDUALS, THAT ARE LIKELY TO BE WITHOUT AN APPRECIABLE RISK OF ADVERSE HEALTH EFFECTS. 
ESTIMATED INTAKES  OF CHEMICALS FROM ENVIRONMENTAL MEDIA (E.G., THE AMOUNT OF A CHEMICAL   INGESTED FROM
CONTAMINATED DRINKING WATER) CAN BE COMPARED TO THE RFD. RFDS ARE DERIVED FROM HUMAN EPIDEMIOLOGICAL STUDIES



OR ANIMAL STUDIES TO WHICH UNCERTAINTY FACTORS HAVE BEEN APPLIED (E.G., TO ACCOUNT FOR THE USE OF ANIMAL DATA
TO PREDICT EFFECTS ON HUMANS).  THESE UNCERTAINTY FACTORS HELP ENSURE THAT THE RFDS WILL NOT UNDERESTIMATE
THE POTENTIAL FOR ADVERSE NONCARCINOGENIC EFFECTS TO OCCUR.

   POTENTIAL CONCERN FOR NONCARCINOGENIC EFFECTS OF A SINGLE CONTAMINANT IN A SINGLE MEDIUM IS EXPRESSED AS
THE HAZARD QUOTIENT (HQ) (OR THE RATIO OF THE ESTIMATED INTAKE TO THE REFERENCE DOSE).  BY ADDING THE HQS FOR
ALL CONTAMINANTS WITHIN A MEDIUM OR ACROSS ALL MEDIA TO WHICH A GIVEN POPULATION MAY REASONABLY BE EXPOSED,
THE HAZARD INDEX (HI) CAN BE GENERATED.  THE HI PROVIDES A USEFUL REFERENCE POINT FOR GAUGING THE  POTENTIAL
SIGNIFICANCE OF MULTIPLE CONTAMINANT EXPOSURES WITHIN A SINGLE MEDIUM OR ACROSS MEDIA.

   EXCESS LIFETIME CANCER RISKS ARE DETERMINED BY MULTIPLYING THE INTAKE LEVEL WITH THE CANCER POTENCY
FACTOR.  THESE RISKS ARE PROBABILITIES THAT ARE GENERALLY EXPRESSED IN SCIENTIFIC NOTATION (E.G., 1 X (10-6)
OR 1E-6).  AN EXCESS LIFETIME CANCER RISK OF 1E-6 INDICATES THAT, AS A PLAUSIBLE UPPER BOUND, AN INDIVIDUAL
HAS A ONE IN ONE MILLION CHANCE OF DEVELOPING CANCER AS A RESULT OF SITE-RELATED EXPOSURE TO A CARCINOGEN
OVER A 70-YEAR LIFETIME UNDER THE SPECIFIC EXPOSURE CONDITIONS AT A SITE.

   A SUMMARY OF THE TOXICOLOGICAL INDICES FOR THE INDICATOR CHEMICALS SELECTED FOR THE BRODHEAD CREEK SITE
ARE PRESENTED IN TABLE 4.

   RISK CHARACTERIZATION

   THE POTENTIAL CARCINOGENIC RISKS ASSOCIATED WITH THE BRODHEAD CREEK SITE WERE CALCULATED BY MULTIPLYING
CHRONIC DAILY INTAKES BY THE APPROPRIATE CARCINOGENIC POTENCY FACTORS.  THE RESULTANT POTENTIAL RISKS ARE 
PRESENTED IN TABLES 5 THROUGH 9.  TABLE 9 ALSO LISTS THE POTENTIAL TOTAL LIFETIME CARCINOGENIC RISK POSED
FROM EXPOSURE TO ALL INDICATOR CHEMICALS AND TO ALL THE EVALUATED POTENTIAL EXPOSURE PATHWAYS (EXCLUDING
GROUND WATER).  THIS CALCULATED RISK, USING A CPF OF 11.5 (MG/KG/DAY)E-1 FOR CALCULATING THE CARCINOGENIC
RISK POSED BY THE PAHS, WAS FOUND TO BE 1.98E-5 FOR ADULTS, 4.02E-5 FOR CHILDREN AGES 6-12, AND 2.84E-5 FOR
CHILDREN AGES 2-6.  THESE CALCULATED RISKS FALL WITHIN EPA'S RECOMMENDED RANGE OF 1.0E-4 TO 1.0E-6 FOR CERCLA
SITES.

   THIS RISK INCLUDES AN INCREMENT OF RISK FROM ARSENIC WHICH DOES NOT EXCEED BACKGROUND IN SURFACE WATERS AT
THE SITE.  THE CURRENT RI SAMPLING DATA FOR ARSENIC INDICATES A MAXIMUM CONCENTRATION 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 CHRONIC FEDERAL AMBIENT WATER QUALITY CRITERIA (AWQC).  THEREFORE, NO SIGNIFICANT RISK  IS POSED BY
ARSENIC IN SURFACE WATER.  IN ADDITION, THE SEDIMENT DATA INDICATE ARSENIC LEVELS (3.1 PPM) WITHIN THE
EXPECTED NATURAL SOIL VALUES (6.0 PPM).  FURTHERMORE, THE GROUND WATER DISCHARGING TO BRODHEAD   CREEK DOES
NOT INCREASE THE ARSENIC LEVELS IN SURFACE WATER DUE TO THE SIGNIFICANT DILUTION AT THE STREAM/AQUIFER
INTERFACE.

   WORST CASE RISK

   SINCE NO PAHS WERE DETECTED IN SURFACE WATER OR IN FISH TISSUE DURING THE RI, THE CARCINOGENIC RISK
ESTIMATE ASSUMED NO PAH-RELATED RISK FROM FISH CONSUMPTION.  HOWEVER, DUE TO THE PRACTICAL LIMITATIONS OF THE
FISH TISSUE SAMPLING/ANALYSIS METHODOLOGIES, TO OBTAIN AN ABSOLUTE WORST CASE CARCINOGENIC RISK RESULTING
FROM FISH INGESTION, THE SEA LAMPREY TISSUE CONCENTRATIONS ARE ASSUMED TO REPRESENT FISH-FLESH CONTAMINATION. 
THE RESULTING WORST-CASE CARCINOGENIC RISK RESULTING FROM FISH INGESTION IS SHOWN IN TABLE 10.  IT CAN BE
SEEN THAT THE CARCINOGENIC RISK IS 3.3E-6 FOR CHILDREN AGES 6-12, 6.0E-6 FOR CHILDREN AGES 2 TO 6, AND 1.4E-6
FOR ADULTS.  THIS RESULTS IN A LIFETIME WEIGHTED RISK EQUAL TO 1.8E-6.  BY ADDING THIS RISK TO THE TOTAL
SITE-RELATED RISK INCREMENT, IT CAN BE SEEN THAT UNDER WORST-CASE CONDITIONS, THE TOTAL LIFETIME CARCINOGENIC
RISK FALLS WITHIN THE 1.0E-4 TO 1.0E-6 EPA RECOMMENDED RISK RANGE.

   NON-CARCINOGENIC RISK

   THE NONCARCINOGENIC HAZARD INDEX IS THE RATIO OF THE EXPECTED POTENTIAL DOSE TO ACCEPTABLE EXPOSURE
LEVELS.  VALUES OF LESS THAN UNITY (1.0)

   INDICATES THAT NO HAZARD EXISTS.  THE NONCARCINOGENIC HAZARD INDICES ARE LISTED IN TABLES 11 TO 15 AND
WERE OBTAINED BY DIVIDING THE CHRONIC DAILY INTAKES BY THE APPROPRIATE REFERENCE DOSES.  AS CAN BE SEEN FROM
TABLE 15, ALL NONCARCINOGENIC CHRONIC HAZARD INDICES ARE SEVERAL ORDERS OF MAGNITUDE LESS THAN UNITY,
THEREFORE, NO NONCARCINOGENIC CHRONIC RISK IS POSED BY THE SITE.

   ENVIRONMENTAL RISK ASSESSMENT

   POTENTIALLY EXPOSED NONHUMAN POPULATIONS INCLUDE THE AQUATIC LIFE IN BRODHEAD CREEK.  THE POTENTIALLY
EXPOSED POPULATIONS AT THE SITE ARE THE  MACROINVERTEBRATES, FISH, AND BENTHIC ORGANISMS SUCH AS THE SEA
LAMPREY LARVAE COLLECTED DURING THE RI.  THE EXPOSURES TO THESE POPULATIONS CAN OCCUR FROM DIRECT CONTACT



WITH CONTAMINANTS IN WATER AND SEDIMENT OR BY BIOACCUMULATION IN THE FOOD CHAIN.  BOTH FISH AND SEA LAMPREY
TISSUE WERE ANALYZED DURING THE BRODHEAD CREEK RI.  NO PAHS WERE DETECTED IN THE FISH SAMPLES ANALYZED. 
HOWEVER, THE SEA LAMPREY ANALYSIS INDICATED THAT THE LAMPREYS HAVE BIOACCUMULATED PAHS.

   AQUATIC EFFECTS

   DURING THE PAST STUDIES, SEVERAL HABITAT FACTORS WERE MEASURED SUCH AS SURFACE WATER TEMPERATURE,
DISSOLVED OXYGEN, FLOW RATES, ORGANIC CONTENT IN SURFACE WATERS/SEDIMENTS, AND PHYSICAL CHARACTERISTICS OF
THE SUBSTRATE.  THE CHEMICAL WATER QUALITY CONDUCTED AT THE SITE REVEALED THE FOLLOWING:

            *    DISSOLVED OXYGEN READINGS WERE RELATIVELY HIGH, WHICH
                 MEANS THAT THEY ARE ADEQUATE FOR AQUATIC LIFE SENSITIVE TO
                 LOW DISSOLVED OXYGEN LEVELS.

            *    THE PH MEASUREMENTS OF THE SURFACE WATERS WERE WITHIN A
                 RANGE (6-8) WHERE AQUATIC LIFE WOULD NOT BE ADVERSELY IMPACTED.

   A COMPARISON OF INDICATOR AND OTHER CHEMICAL CONCENTRATIONS IN THE WATERS OF BRODHEAD CREEK TO AVAILABLE
SURFACE WATER QUALITY CRITERIA INDICATES THAT THE SITE DOES NOT CAUSE ANY EXCEEDANCE OF ACUTE OR  CHRONIC
AMBIENT WATER QUALITY CRITERIA (AWQC).  THE FEW CHEMICALS EXCEEDING THEIR RESPECTIVE AWQC OCCUR IN BOTH
UPSTREAM AND BACKGROUND LOCATIONS; THUS, THE SITE ALONE APPARENTLY DOES NOT CAUSE THE AWQC EXCEEDANCES.  THE
PAH CONCENTRATIONS WERE ALSO COMPARED WITH THE ACUTE LC50 VALUES.  NONE OF THESE ACUTE VALUES WAS EXCEEDED.

   REVIEW OF THE NUMEROUS HISTORICAL SURVEYS AND STUDIES, AS WELL AS RECENT OBSERVATIONS DURING THE RI,
INDICATES THAT THE FISH AND MACROINVERTEBRATE POPULATIONS ARE NOT ADVERSELY IMPACTED BY THE SITE. THE
EARLIEST STUDIES ON RECORD WERE CONDUCTED IN 1969, WHEN THE STREAM HABITATS HAD BEEN DESTROYED BY THE FLOODS
AND THE RECHANNELIZATION OF BRODHEAD CREEK.  SINCE THAT TIME THE CONDITIONS IN THE STREAM IMPROVED,

   AS WAS FOUND IN THE 1984 FISH AND MACROINVERTEBRATE STUDIES.  SENSITIVE MACROINVERTEBRATE SPECIES
(STONEFLIES, MAYFLIES) WERE FOUND AT ALL STATIONS SAMPLED.  THE SAME OBSERVATIONS WERE MADE DURING THE RI  
ACTIVITIES; THE PRESENCE OF STONEFLIES AND MAYFLIES IS INDICATIVE OF GOOD WATER QUALITY.

   THE SPECIES DIVERSITY INDEX, A MEASURE OF SPECIES DIVERSITY, CALCULATED FOR SEVERAL STATION SAMPLES IN THE
PAST, INDICATED NO HABITAT DIFFERENCES BETWEEN UPSTREAM, AT THE SITE LEVEL, AND DOWNSTREAM LOCATIONS. 
CONDITIONS OBSERVED DURING THE RI FIELD ACTIVITIES INDICATE THE PRESENCE OF HEALTHY FISH AND
MACROINVERTEBRATE POPULATIONS.

   THERE ARE NO THREATENED OR ENDANGERED SPECIES AT THE SITE, NOR ARE THERE ANY CRITICAL OR UNIQUE HABITATS. 
ALSO, NONE OF THE FISH, AMPHIBIANS, OR REPTILES LISTED AS ENDANGERED OR THREATENED ARE KNOWN TO OCCUR AT OR
IN THE VICINITY OF THIS SITE.

   RISK TO FISH AND SEA LAMPREY

   THE FISH COLLECTION AND TISSUE ANALYSIS DURING THE RI INDICATED THE FOLLOWING:

            *    THE FISH COLLECTED OR OBSERVED IN THE SURVEY WERE ROBUST
                 AND DISPLAYED GOOD COLORATION.  THERE WERE NO SIGNS OF
                 OVERT DISEASE SUCH AS REDDENED AREAS, NODULAR GROWTHS,
                 SKIN LESIONS, AND FUNGUS.

            *    THERE WERE NO OBSERVATIONS OF FISH DISPLAYING BEHAVIORS
                 INDICATIVE OF ENVIRONMENTAL STRESS OR ILL HEALTH.

            *    NO PAHS OR OTHER COAL TAR RELATED CONSTITUENTS WERE
                 DETECTED IN THE FISH SAMPLES ANALYZED.

   CONVERSELY, THE SEA LAMPREY ANALYSIS DATA INDICATE THAT THE LAMPREYS HAVE BIOACCUMULATED PAHS.  THE RATIOS
OF THE COMPOUNDS DETECTED ARE SIMILAR TO THOSE RATIOS IN THE BRODHEAD CREEK SITE COAL TAR; THEREFORE, THE PAH
BIOACCUMULATION APPEARS TO BE SITE-RELATED.  THE LAMPREYS CAN BE REGARDED AS A WORST-CASE SCENARIO FOR
AQUATIC LIFE EXPOSURE, DUE TO THEIR CONSTANT EXPOSURE TO SEDIMENTS AND INTERSTITIAL WATER, HIGH LIPID
CONTENT, LONG LARVAL EXPOSURE PERIOD (SEVERAL YEARS), AND FEEDING  HABITATS.

   ADULT SEA LAMPREYS MIGRATE UPSTREAM AND DIE SOON AFTER SPAWNING IN THE SPRING.  THE LARVAE DRIFT TO POOL
AREAS AND BURROW INTO THE SUBSTRATE. THE LARVAE FEED BY FILTERING MINUTE PLANT AND ANIMAL MATERIALS, SUCH AS
FILAMENTOUS ALGAE, DETRITUS, DIATOMS, DESMIDS, AND PROTOZOANS OUT OF THE WATER.  THEY ARE SEDENTARY AND ONLY
PROTRUDE SLIGHTLY FROM THEIR BURROWS WHILE FEEDING.  THE LARVAL STAGE PERSISTS FOR ABOUT 4 TO 7 YEARS.  THE
ADULTS THEN BEGIN A PREDATORY LIFESTYLE AND MIGRATE DOWNSTREAM TO THE OCEAN.  THE SEA LAMPREY LARVAE CAPTURED



IN THE BRODHEAD CREEK DURING THE RI WERE YOUNG ADULTS WHO HAD NOT YET BEGUN THEIR MIGRATION DOWNSTREAM. THEY
WERE THEREFORE MOST LIKELY EXPOSED TO SITE CONDITIONS FOR 4 TO 7 YEARS.

   COMPARISON OF THE LAMPREY AND TROUT DATA SHOW LITTLE IF ANY SIMILARITY IN THE NATURE OF THE COMPOUNDS
DETECTED.  THIS IS DUE IN PART TO THE LESSER AMOUNTS OF TIME THE MOBILE TROUT WOULD BE EXPOSED TO
SITE-RELATED COMPOUNDS.  TROUT ARE ALSO LESS EXPOSED TO SEDIMENTS, FEED ON A WIDE VARIETY OF ORGANISMS, AND
HAVE LOWER LIPID CONTENT.  IN ADDITION, PAHS ARE RAPIDLY AND EXTENSIVELY METABOLIZED AND WILL BE ELIMINATED
FROM THE FISH UNLESS THE EXPOSURE IS CONTINUOUS.

   NO OTHER SPECIES OF FISH INHABITATING BRODHEAD CREEK IS EXPECTED TO HAVE THE LONG-TERM AND CONTINUOUS
EXPOSURE TO SITE-RELATED COMPOUNDS AS THE SEA LAMPREY.  THE IMPLICATIONS OF THE PAH ACCUMULATIONS TO THE SEA
LAMPREY LARVAE ARE UNKNOWN.  HOWEVER, SITE-SPECIFIC BIOCONCENTRATION FACTORS CALCULATED FOR SEA LAMPREY AT
THE SITE ARE INDICATIVE OF RAPID METABOLISM OF PAHS BY THE LAMPREY AND/OR MINIMAL AMOUNTS OF PAHS DISCHARGING
TO THE CREEK.  IN ADDITION, COMPARISON OF AQUATIC LIFE CRITERIA WITH ACTUAL CONCENTRATIONS OF CHEMICALS IN
BRODHEAD CREEK INDICATE THAT THE CRITERIA FOR PROTECTION OF AQUATIC LIFE ARE NOT EXCEEDED AT THE SITE.  THE
COMPARISON OF CONCENTRATIONS OF INDICATOR CHEMICALS DETECTED IN BRODHEAD CREEK SEDIMENTS WITH CALCULATED
SEDIMENT CRITERIA REVEALED THAT THE SEDIMENT CRITERIA ARE NOT EXCEEDED AT THE SITE.

   TERRESTRIAL EFFECTS

   DURING THE WETLAND DELINEATION ACTIVITIES OF THE RI, ALL AREAS WERE SURVEYED FOR THE PRESENCE OF STRESSED
VEGETATION.  NO AREAS OF STRESSED VEGETATION WERE OBSERVED.  ALL THE WETLAND AREAS DISPLAYED HEALTHY AND
DIVERSE VEGETATIVE WETLAND SPECIES.

   THE TERRESTRIAL VEGETATION ALSO APPEARED HEALTHY AND UNIMPACTED FROM THE SITE.  NO STRESSED TERRESTRIAL
VEGETATION WAS OBSERVED DURING THE SITE ACTIVITIES.

   HISTORICAL SURFACE SOIL SAMPLING DID NOT INDICATE THE PRESENCE OF ELEVATED CONCENTRATIONS OF PAHS.  NO
CARCINOGENIC PAHS WERE DETECTED. THE OBSERVED CONCENTRATIONS OF INDICATOR COMPOUNDS SHOULD NOT HAVE ANY  
ADVERSE EFFECT ON THE TERRESTRIAL FAUNA THAT MAY COME INTO CONTACT WITH SITE-RELATED CONTAMINATION.  THE PAH
AND METAL CONCENTRATIONS REPORTED FOR SEDIMENTS SHOULD NOT POSE ANY RISK TO THE TERRESTRIAL COMMUNITY,  SINCE
THEY ARE WITHIN THE NATURALLY OCCURRING CONCENTRATION RANGE.

   CONCLUSION OF SUMMARY OF SITE RISKS

   ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THE SITE, IF NOT ADDRESSED BY IMPLEMENTING THE
RESPONSE ACTION SELECTED IN THE ROD, MAY PRESENT AN IMMINENT AND SUBSTANTIAL ENDANGERMENT TO PUBLIC HEALTH,
WELFARE, OR THE ENVIRONMENT.

   #DA
   DESCRIPTION OF ALTERNATIVES

   THE SUPERFUND STATUTE AND REGULATIONS (NCP) REQUIRE THAT THE ALTERNATIVE CHOSEN TO CLEAN UP A HAZARDOUS
WASTE SITE MEET SEVERAL CRITERIA.  THE ALTERNATIVE MUST PROTECT HUMAN HEALTH AND THE ENVIRONMENT, BE COST
EFFECTIVE, AND MEET THE REQUIREMENTS OF ENVIRONMENTAL REGULATIONS. PERMANENT SOLUTIONS TO CONTAMINATION
PROBLEMS SHOULD BE DEVELOPED WHEREVER POSSIBLE.  THE SOLUTIONS SHOULD REDUCE THE VOLUME, TOXICITY, OR  
MOBILITY OF THE CONTAMINANTS.  EMPHASIS IS ALSO PLACED ON TREATING THE WASTES AT THE SITE, WHENEVER THIS IS
POSSIBLE, AND ON APPLYING INNOVATIVE TECHNOLOGIES TO CLEAN UP THE CONTAMINANTS.

   THE FS STUDIED A VARIETY OF TECHNOLOGIES TO SEE IF THEY WERE APPLICABLE FOR ADDRESSING THE CONTAMINATION
AT THE SITE.  THE TECHNOLOGIES DETERMINED TO BE MOST APPLICABLE TO THESE MATERIALS WERE DEVELOPED INTO
REMEDIAL ALTERNATIVES.  THESE ALTERNATIVES ARE PRESENTED AND DISCUSSED BELOW.  ALL COSTS AND IMPLEMENTATION
TIMEFRAMES PROVIDED FOR THE ALTERNATIVES BELOW ARE ESTIMATES.

   COMMON ELEMENTS: ALL OF THE ALTERNATIVES BEING CONSIDERED WOULD INCLUDE COMMON COMPONENTS.  EACH
ALTERNATIVE EXCEPT THE "NO ACTION" ALTERNATIVE WOULD INCLUDE THE FOLLOWING: (1) IMPOSITION OF DEED, ZONING,
AND/OR OWNERSHIP RESTRICTIONS ON THE SITE, TO LIMIT FUTURE SITE USE; (2) A GROUND WATER MONITORING PROGRAM TO
MEASURE CONCENTRATIONS OF COAL TAR RELATED CONSTITUENTS AND TO ENSURE THAT THE INTEGRITY OF THE EXISTING
SLURRY WALL IS MAINTAINED; (3) BRODHEAD CREEK BIOTA MONITORING TO ENSURE THAT THE SITE CONTINUES TO HAVE NO
SIGNIFICANT IMPACT ON THE AQUATIC ECOLOGICAL SYSTEM IN BRODHEAD CREEK; AND (4) CONSTRUCTION AND  MAINTENANCE
OF A FENCE WITH POSTED WARNING SIGNS TO RESTRICT PUBLIC ACCESS TO THE SITE.  EPA WOULD REVIEW THE SITE EVERY
FIVE YEARS TO ENSURE CONTINUED PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT FOR EACH OF THE ALTERNATIVES,
INCLUDING THE NO-ACTION ALTERNATIVE.

   ALTERNATIVES 3, 4, AND 6 INCLUDE EXCAVATION OF CONTAMINATED SUBSURFACE SOILS.  FOR EACH OF THESE
ALTERNATIVES, SHEET PILING WILL BE REQUIRED IN THE EXCAVATION TO PROVIDE FOR SLOPE STABILIZATION DURING THE
EXCAVATION COMPONENT OF THESE ALTERNATIVES.



   ALTERNATIVE 1: NO ACTION

   CAPITAL COST:                          $0
   OPERATION & MAINTENANCE:               $0
   PRESENT WORTH:                         $0
   MONTHS TO IMPLEMENT:                    0

   THE NCP, EPA'S REGULATIONS GOVERNING THE SUPERFUND PROGRAM, REQUIRES THAT THE "NO-ACTION" ALTERNATIVE BE
EVALUATED AT EVERY SITE TO ESTABLISH A BASELINE FOR COMPARISON WITH THE OTHER ALTERNATIVES.  IN THIS  
ALTERNATIVE, NO FURTHER REMEDIAL ACTIONS WOULD BE TAKEN ON THE SUBSURFACE SOILS AT THE SITE.  THE SITE WOULD
BE LEFT IN ITS CURRENT CONDITION.  EPA WOULD REVIEW THE SITE EVERY FIVE YEARS TO ASSURE CONTINUED PROTECTION
TO HUMAN HEALTH AND THE ENVIRONMENT.

   ALTERNATIVE 2: LIMITED ACTION

   CAPITAL COST:                          $153,000
   OPERATION & MAINTENANCE:               $1,023,000
   PRESENT WORTH:                         $1,176,000
   MONTHS TO IMPLEMENT:                   6

   THIS ALTERNATIVE WOULD ENTAIL INTERMITTENT PUMPING OF FREE COAL TAR WHICH ACCUMULATES IN THE STRATIGRAPHIC
DEPRESSION WEST OF THE SLURRY WALL (RCC AREA).  IT IS ESTIMATED THAT APPROXIMATELY 4500 GALLONS OF THE FREE
COAL TAR CONTAINED IN THE STRATIGRAPHIC DEPRESSION IN THE RCC AREA MIGHT BE REMOVED UNDER THIS ALTERNATIVE. 
IT IS EXPECTED THAT THE FREE COAL TAR WOULD BE REMOVED ONCE PER YEAR.  THE FREQUENCY OF COAL TAR RECOVERY
MIGHT BE INCREASED OR DECREASED BASED ON OBSERVED RECOVERY EFFECTIVENESS.  THE RECOVERED COAL TAR WOULD BE
SHIPPED TO AN OFFSITE PERMITTED INCINERATION FACILITY FOR DISPOSAL.

   THE IMPLEMENTATION OF THIS ALTERNATIVE WILL COMPLY WITH THE REQUIREMENTS UNDER RCRA AND THE PENNSYLVANIA
SOLID WASTE MANAGEMENT ACT.

   ALTERNATIVE 3: ONSITE STABILIZATION/SOLIDIFICATION (RCC AREA)

   CAPITAL COST:                          $1,455,000
   OPERATION & MAINTENANCE:               $1,023,000
   PRESENT WORTH:                         $2,478,000
   MONTHS TO IMPLEMENT:                   9-12

   THIS ALTERNATIVE INCLUDES EXCAVATION OF APPROXIMATELY 1,000 CUBIC YARDS OF CONTAMINATED SUBSURFACE SOILS
WITH COAL TAR IN THE RCC AREA, STABILIZATION/SOLIDIFICATION OF THE EXCAVATED SOILS, AND REPLACEMENT OF THE
TREATED MATERIAL.  THE STABILIZATION/ SOLIDIFICATION PROCESS INVOLVES THE ONSITE MIXING OF CEMENTIOUS OR
POZZOLANIC REAGENTS WITH THE CONTAMINATED SOILS THEREBY FIXATING THE CONTAMINANTS IN AN INERT MATRIX AND
REDUCING THEIR MOBILITY.  APPROXIMATELY 1,300 CUBIC YARDS OF CLEAN SOIL WOULD HAVE TO BE REMOVED AND STORED
TO REACH THE CONTAMINATED SOIL. THIS CLEAN SOIL WILL THEN BE USED TO BACKFILL THE EXCAVATION OVER THE
STABILIZED SOIL.  GRADING, REVEGETATION, AND SURFACE WATER RUN-ON/RUN-OFF CONTROLS WILL BE PROVIDED IN THE
AREA OF THE EXCAVATION. A TREATABILITY STUDY WOULD BE CONDUCTED TO DETERMINE THE MOST APPROPRIATE STABILIZING
REAGENTS FOR THE CONTAMINATED SOILS AND TO DETERMINE THE LEACHABILITY OF COAL TAR RELATED CONSTITUENTS FROM
THE STABILIZED/SOLIDIFIED SOILS.

   DEWATERING DURING THE EXCAVATION PROCESS WOULD BE NECESSARY.  IT IS EXPECTED THAT FREE DRAINING COAL TAR
WOULD ALSO BE RECOVERED DURING THE DEWATERING PROCESS.  THE RECOVERED COAL TAR AND WATER WOULD BE STORED IN A
TANK ONSITE.  AFTER COMPLETION OF THE EXCAVATION AND REPLACEMENT OPERATION, THE COAL TAR WOULD BE SHIPPED TO
AN OFFSITE PERMITTED INCINERATION FACILITY AND THE WATER TO A TREATMENT, STORAGE, DISPOSAL
   (TSD) FACILITY FOR TREATMENT/DISPOSAL.

   THE IMPLEMENTATION OF THIS ALTERNATIVE WILL COMPLY WITH THE REQUIREMENTS UNDER RCRA AND THE PENNSYLVANIA
SOLID WASTE MANAGEMENT ACT.

   ALTERNATIVE 4: EXCAVATION OF CONTAMINATED SUBSURFACE SOILS AND SOIL WASHING (RCC AREA)

   CAPITAL COST:                          $2,931,000
   OPERATION AND MAINTENANCE:             $1,023,000
   PRESENT WORTH:                         $3,954,000
   MONTHS TO IMPLEMENT:                   12

   THE SPECIFIC COMPONENTS OF THIS ALTERNATIVE ARE SIMILAR TO THOSE FOR ALTERNATIVE 3 DIFFERING ONLY IN THE
PROCESS USED FOR TREATING THE EXCAVATED MATERIALS.  THE SUBSURFACE SOILS WITH COAL TAR WOULD BE SUBJECTED TO



ONSITE SOIL WASHING.  SOIL WASHING IS A PHYSICAL/CHEMICAL PROCESS IN WHICH THE EXCAVATED SOILS ARE MIXED AND
AGITATED USING SURFACTANT/WATER SOLUTIONS IN AN ABOVE GROUND TREATMENT SYSTEM. DURING   THIS PROCESS
CONTAMINANTS IN THE SOIL ARE TRANSFERRED TO AN AQUEOUS SOLUTION WHICH IS THEN SEPARATED FROM THE SOIL AND
TREATED.  A TREATABILITY STUDY WOULD BE CONDUCTED TO SELECT AN APPROPRIATE SOIL WASHING PROCEDURE AND
SURFACTANT/WATER SOLUTION.  THE TREATED SOILS WOULD BE BACKFILLED IN THE AREA OF THE EXCAVATION AND COVERED
WITH CLEAN SOILS.

   AN ESTIMATED 9,000 GALLONS OF FREE COAL TAR AND APPROXIMATELY 17,845 TO 23,529 GALLONS OF COAL TAR AT
RESIDUAL SATURATION LEVELS WOULD BE EXPECTED TO BE REMOVED RESULTING IN A 6 PERCENT TO 10 PERCENT DECREASE 
IN TOTAL COAL TAR VOLUME AT THE SITE.

   THE IMPLEMENTATION OF THIS ALTERNATIVE WILL COMPLY WITH THE REQUIREMENTS UNDER RCRA AND THE PENNSYLVANIA
SOLID WASTE MANAGEMENT ACT.

   ALTERNATIVE 5: ENHANCED RECOVERY FOR THE FREE COAL TAR

   CAPITAL COST:                          $3,008,000
   OPERATION & MAINTENANCE:               $1,112,000
   PRESENT WORTH:                         $4,120,000
   MONTHS TO IMPLEMENT:                   6

   ENHANCED RECOVERY IS AN IN-SITU APPLICATION OF CONTAMINANT EXTRACTION FROM SOILS.  IT WOULD CONSIST OF THE
PHYSICAL DISPLACEMENT OF COAL TAR FROM THE PORE SPACES WITHIN THE SOIL THROUGH THERMAL MOBILIZATION   COUPLED
WITH HYDRAULIC CONTAINMENT TO EXPLOIT THE APPARENT REDUCTION IN COAL TAR DENSITY TO LESS THAN THAT OF WATER
THEREBY MOBILIZING THE COAL TAR FOR RECOVERY BY PUMPING AND EXTRACTION.  THE ENHANCED RECOVERY   PROCESS
WOULD ENTAIL THE INSTALLATION OF EXTRACTION AND INJECTION WELLS IN THE FREE COAL TAR AREAS.  HOT WATER WILL
BE INJECTED INTO THE SUBSURFACE SOILS TO DISPLACE THE COAL TAR FROM WITHIN THE PORE SPACES OF   THE SOIL. 
RECOVERED COAL TAR AND PROCESS WATER FROM THE EXTRACTION WELLS WILL BE SUBJECTED TO OIL-WATER SEPARATION TO
REMOVE THE COAL TAR. THE RECOVERED PROCESS WATER WILL BE TREATED TO MEET NATIONAL POLLUTION   DISCHARGE
ELIMINATION REQUIREMENTS (NPDES) WITH SUBSEQUENT DISCHARGE OF A PORTION OF THE PROCESS WATER TO BRODHEAD
CREEK WITH THE REMAINDER BEING REINJECTED INTO THE SUBSURFACE SOILS TO ENHANCE COAL TAR RECOVERY.  THE
RECOVERED COAL TAR WILL BE SHIPPED TO AN OFFSITE PERMITTED INCINERATION FACILITY FOR DISPOSAL.

   THE ENHANCED RECOVERY PROCESS WOULD INVOLVE THE TREATMENT OF APPROXIMATELY 200 CUBIC YARDS OF SUBSURFACE
SOILS CONTAINING FREE COAL TAR IN THE RCC AREA AND TAKE APPROXIMATELY THREE MONTHS TO COMPLETE.  SOME
TREATMENT OF THE OVERLYING SOILS CONTAINING RESIDUAL COAL TAR WOULD ALSO OCCUR.  IT IS ESTIMATED THAT THE
ENHANCED RECOVERY PROCESS COULD RECOVER AN ESTIMATED VOLUME OF 7,200 GALLONS OF FREE COAL TAR AND AS   MUCH
AS 10,800 GALLONS OF RESIDUAL COAL TAR RESULTING IN A 3 PERCENT TO 6 PERCENT DECREASE IN TOTAL COAL TAR
VOLUME AT THE SITE.

   THE IMPLEMENTATION OF THIS ALTERNATIVE WILL ALSO COMPLY WITH THE REQUIREMENTS UNDER RCRA AND THE
PENNSYLVANIA SOLID WASTE MANAGEMENT ACT.

   ALTERNATIVE 6: EXCAVATION OF CONTAMINATED SUBSURFACE SOILS (RCC AREA) AND OFFSITE INCINERATION

   CAPITAL COST:                          $5,204,000
   OPERATION & MAINTENANCE:               $1,023,000
   PRESENT WORTH:                         $6,227,000
   MONTHS TO IMPLEMENT:                   6-8

   THIS ALTERNATIVE IS SIMILAR TO ALTERNATIVES 3 AND 4, DIFFERING ONLY IN THE PROCESS USED FOR TREATING THE
EXCAVATED CONTAMINATED SOILS.  THE CONTAMINATED SUBSURFACE SOILS (APPROXIMATELY 1,000 CUBIC YARDS) WOULD BE
SHIPPED TO AN OFFSITE PERMITTED INCINERATION FACILITY FOR DISPOSAL. INCINERATION INVOLVES THE THERMAL
DESTRUCTION OF ORGANIC COMPOUNDS. ADDITIONAL CLEAN FILL MATERIAL WOULD HAVE TO BE IMPORTED TO REPLACE THE
VOLUME OF SUBSURFACE SOILS REMOVED FROM THE SITE FOR INCINERATION.

   THE EXCAVATED SUBSURFACE SOILS WOULD BE STORED IN A STAGING AREA ONSITE FOR DEWATERING AND DRYING PRIOR TO
BEING SHIPPED OFFSITE FOR INCINERATION.  THE WATER FROM THE STAGING AREA WOULD BE COLLECTED AND ALSO SHIPPED
OFFSITE TO A PERMITTED TSD FACILITY.
   THE IMPLEMENTATION OF THIS ALTERNATIVE WILL COMPLY WITH THE REQUIREMENTS UNDER RCRA AND THE PENNSYLVANIA
SOLID WASTE MANAGEMENT ACT.

   #SCAA
   SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

   A DETAILED ANALYSIS WAS PERFORMED ON THE SIX ALTERNATIVES USING THE NINE EVALUATION CRITERIA SPECIFIED IN
THE NCP IN ORDER TO SELECT AN INTERIM REMEDY FOR OU-1.  THE FOLLOWING IS A SUMMARY OF THE COMPARISON OF EACH



ALTERNATIVE'S STRENGTH AND WEAKNESSES WITH RESPECT TO THE NINE EVALUATION CRITERIA.  THESE NINE EVALUATION
CRITERIA ARE LISTED IN EXHIBIT A.

   OVERALL PROTECTION

   ALL THE ALTERNATIVES, EXCLUDING THE NO ACTION ALTERNATIVE (ALTERNATIVE 1), WOULD PROVIDE VARYING DEGREES
OF PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT BY ELIMINATING, REDUCING, OR CONTROLLING RISK THROUGH
TREATMENT, ENGINEERING CONTROLS, OR INSTITUTIONAL CONTROLS. ALTERNATIVES 4 AND 6 MAY BE SLIGHTLY MORE
PROTECTIVE THAN ALTERNATIVE 5 SINCE A SIGNIFICANT PORTION OF BOTH THE RESIDUAL AND FREE COAL TAR WOULD BE
EXCAVATED IN THE RCC AREA AND TREATED DURING THE IMPLEMENTATION OF THESE ALTERNATIVES LIKELY RESULTING IN A
SLIGHTLY GREATER REDUCTION OF THE OVERALL COAL TAR VOLUME AT THE SITE.  ALTERNATIVE 3 WOULD ALSO ENTAIL THE
EXCAVATION OF CONTAMINATED SOILS IN THE RCC AREA.  HOWEVER, THE EXCAVATED SOIL WOULD BE TREATED BY ONSITE
STABILIZATION/SOLIDIFICATION AND REPLACED IN THE AREA OF THE EXCAVATION. UNDER ALTERNATIVE 3, THERE WOULD BE
NO NET REDUCTION IN VOLUME OF THE COAL TAR, BUT ITS MOBILITY IN THE ENVIRONMENT WOULD BE GREATLY REDUCED.

   ALTERNATIVE 2 WOULD BE LESS PROTECTIVE THAN THE ALTERNATIVE 5 SINCE ALTERNATIVE 2 DOES NOT HAVE THE
POTENTIAL FOR RECOVERING AS MUCH COAL TAR FROM THE SUBSURFACE SOILS AS ALTERNATIVE 5 WHICH USES THERMAL  
MOBILIZATION TO ACHIEVE GREATER RECOVERY THAN CONVENTIONAL PUMPING TECHNIQUES.

   THE "NO ACTION" ALTERNATIVE IS NOT PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT SINCE IT WOULD NOT
ADDRESS THE SOURCE OF THE CONTAMINATION, AND FUTURE RELEASES AND POTENTIAL EXPOSURES MIGHT OCCUR.  THEREFORE,
IT IS NOT CONSIDERED FURTHER IN THIS ANALYSIS FOR OU-1.

   COMPLIANCE WITH ARARS

   CERCLA REQUIRES THAT REMEDIAL ACTIONS MEET APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) OF
OTHER FEDERAL AND STATE ENVIRONMENTAL LAWS.  THESE LAWS MAY INCLUDE: THE TOXIC SUBSTANCES CONTROL ACT, THE
CLEAN WATER ACT, THE SAFE DRINKING WATER ACT, AND THE RESOURCE CONSERVATION AND RECOVERY ACT.

   A "LEGALLY APPLICABLE" REQUIREMENT IS ONE WHICH WOULD LEGALLY APPLY TO THE RESPONSE ACTION IF THAT ACTION
WERE NOT TAKEN PURSUANT TO SECTIONS 104, 106, OR 122 OF CERCLA.  A "RELEVANT AND APPROPRIATE" REQUIREMENT IS
ONE THAT, WHILE NOT "APPLICABLE", IS DESIGNED TO APPLY TO PROBLEMS SUFFICIENTLY SIMILAR THAT THEIR
APPLICATION IS APPROPRIATE.

   ALL THE ALTERNATIVES, EXCEPT FOR THE NO-ACTION ALTERNATIVE (ALTERNATIVE 1), WILL MEET THEIR RESPECTIVE
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) AS REFERENCED IN THE FS.  THESE INCLUDE
COMPLIANCE WITH THE CLEAN AIR ACT AND PADER AIR QUALITY STANDARDS FOR EMISSIONS FROM THE SITE.  OFFSITE
TRANSPORT OF COAL TAR WOULD BE CONDUCTED IN ACCORDANCE WITH THE DEPARTMENT OF TRANSPORTATION RULES FOR
HAZARDOUS MATERIALS TRANSPORT AND THE PENNSYLVANIA HAZARDOUS SUBSTANCES TRANSPORTATION REGULATIONS.  ONSITE
MANAGEMENT OF WASTE MATERIAL AT THE SITE WOULD BE CONDUCTED IN ACCORDANCE WITH THE RESOURCE CONSERVATION AND
RECOVERY ACT (RCRA), THE PENNSYLVANIA SOLID WASTE MANAGEMENT ACT, AND PENNSYLVANIA TITLE 25 CHAPTER 260 TO
270 (HAZARDOUS WASTE).  ALL DISCHARGES OF TREATED PROCESS WATER TO BRODHEAD CREEK FROM ALTERNATIVE 5 AND
ALTERNATIVE 4 SHOULD MEET NATIONAL POLLUTION DISCHARGE ELIMINATION SYSTEM (NPDES) REQUIREMENTS DEVELOPED
PURSUANT TO THE CLEAN WATER ACT AND PADER BUREAU OF WATER QUALITY MANAGEMENT STANDARDS.  ALTERNATIVES 3 AND 4
WOULD ALSO HAVE TO MEET RCRA REGULATIONS FOR THE REPLACEMENT OF TREATED SOILS ONSITE.

   SINCE OU-1 DOES NOT ADDRESS GROUND WATER, COMPLIANCE WITH MAXIMUM CONTAMINANT LEVELS UNDER THE SAFE
DRINKING WATER ACT AND THE PENNSYLVANIA ARAR FOR REMEDIATION OF GROUND WATER WHICH CONTAINS HAZARDOUS
SUBSTANCES TO "BACKGROUND" QUALITY ARE BEYOND THE SCOPE OF THIS INTERIM ACTION AND MAY NOT BE MET BY ANY OF
THE ALTERNATIVES. HOWEVER, BECAUSE FREE COAL TAR WILL BE REMOVED FROM THE SITE, SOME REDUCTION IN GROUND
WATER CONTAMINATION IS EXPECTED WITH ALL THE ALTERNATIVES.  THESE ARARS FOR GROUND WATER WILL BE ADDRESSED IN
A SUBSEQUENT ROD AFTER FURTHER INVESTIGATIONS ARE CONDUCTED AT THE SITE DURING OU-2 TO ASSESS THE QUALITY OF
ALL GROUND WATER IN THE SUBSURFACE UNITS FROM THE STREAM GRAVEL TO AND INCLUDING BEDROCK.

   LONG-TERM EFFECTIVENESS AND PERMANENCE

   THIS CRITERIA IS NOT CONSIDERED APPLICABLE IN THIS CASE DUE TO THE INTERIM SHORT-TERM NATURE OF THE
REMEDY, AND THEREFORE, WILL BE ADDRESSED WHEN THE FINAL REMEDY FOR THE SITE IS SELECTED.  HOWEVER, BY 
ELIMINATING THE SOURCE OF THE CONTAMINATION TO THE GROUND WATER, THE PRINCIPAL THREAT POSED BY THE SITE WILL
BE ADDRESSED AND SOME DEGREE OF LONG-TERM EFFECTIVENESS AND PERMANENCE WILL BE OFFERED.

   REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

   ALTERNATIVES 4, 5, AND 6 PROVIDE FOR THE REDUCTION OF TOXICITY, MOBILITY, AND VOLUME BY REMOVING THE
SOURCE OF THE CONTAMINATION AND TREATING IT.  ALTERNATIVE 5 WOULD UTILIZE ENHANCED RECOVERY TECHNIQUES   TO
REMOVE THE FREE COAL TAR FROM THE SUBSURFACE SOILS FOLLOWED BY INCINERATION OF THE RECOVERED COAL TAR. 
ALTERNATIVE 4 WOULD EMPLOY SOIL WASHING TO REMOVE THE COAL TAR FROM THE EXCAVATED SOILS FOLLOWED BY  



INCINERATION OF THE COAL TAR AND BACKFILLING OF THE TREATED SOILS IN THE EXCAVATION AREA.  ALTERNATIVE 6
WOULD ENTAIL THE DIRECT INCINERATION OF THE EXCAVATED SOILS AND BACKFILLING OF THE EXCAVATION AREA WITH CLEAN
IMPORTED SOILS.  OVERALL COAL TAR VOLUME REDUCTION FOR ALTERNATIVES 4 AND 6 WOULD BE BETWEEN 6 PERCENT TO 10
PERCENT.  OVERALL COAL TAR VOLUME REDUCTION FOR ALTERNATIVE 5 WOULD BE BETWEEN 3 PERCENT AND 6 PERCENT.

   ALTERNATIVE 3, WHICH WOULD EMPLOY ONSITE STABILIZATION/SOLIDIFICATION, WOULD NOT REDUCE THE TOXICITY OR
THE VOLUME OF THE COAL TAR.  HOWEVER, THE MOBILITY OF THE CONTAMINANTS IN THE SUBSURFACE WOULD BE  
SIGNIFICANTLY REDUCED THEREBY REDUCING THE SITE'S IMPACT TO GROUND WATER IN THE STREAM GRAVEL UNIT.

   SHORT-TERM EFFECTIVENESS

   POTENTIAL RISKS TO ONSITE WORKERS AND THE COMMUNITY MIGHT OCCUR DURING EXCAVATION, TRANSPORTATION, AND
TREATMENT ACTIVITIES FOR ALTERNATIVES 3, 4, AND 6.  EXPOSURE TO COAL TAR AND VOLATILE RELEASES COULD BE
MINIMIZED BY THE USE OF PROPER OPERATING PROCEDURES AND PERSONAL PROTECTIVE GEAR FOR ONSITE WORKERS.  SOME
EMISSION OF VOLATILE ORGANIC COMPOUNDS (VOCS) DURING THE EXCAVATION, TREATMENT, REPLACEMENT AND DISPOSAL
ACTIVITIES IS LIKELY TO OCCUR.  PRECAUTIONS WOULD BE TAKEN TO ENSURE THAT THESE EMISSIONS WOULD NOT IMPACT
THE COMMUNITY.

   FOR ALTERNATIVE 5, POTENTIAL RISK TO ONSITE WORKERS AND/OR THE COMMUNITY MIGHT OCCUR DURING WATER
TREATMENT AND FREE COAL TAR MANAGEMENT.  AN ADVANTAGE THAT ALTERNATIVE 5 HAS OVER THE OTHER ALTERNATIVES IS
THAT IT WOULD BE CONDUCTED IN-SITU.  THERE WOULD BE NO LARGE AREAS OF EXCAVATION AND STOCKPILED SOILS THEREBY
MINIMIZING THE AMOUNT OF VOC EMISSIONS FROM THE SITE AND THE POTENTIAL OF DIRECT CONTACT WITH ANY
CONTAMINATED SOILS.  DURING IMPLEMENTATION OF ALTERNATIVE 5, THE ENHANCED RECOVERY PROCESS COULD PROMOTE
MOBILITY OF COAL TAR RELATED CONSTITUENTS INTO THE GROUND WATER.  COMPLETE HYDRAULIC CONTROLS WOULD HAVE TO
BE MAINTAINED TO MINIMIZE ANY IMPACTS.

   IMPLEMENTABILITY

   EACH OF THE ALTERNATIVES UNDER CONSIDERATION WOULD BE IMPLEMENTABLE AT THE SITE.  HOWEVER, THE
AVAILABILITY OF PROFESSIONAL SERVICES TO IMPLEMENT ALTERNATIVES 4 AND 5 MAY BE LIMITED SINCE BOTH THESE  
ALTERNATIVES EMPLOY EMERGING TECHNOLOGIES.  REGULATORY APPROVAL WOULD BE REQUIRED FOR THE REPLACEMENT OF
TREATED SOILS BACK INTO THE SUBSURFACE FOR ALTERNATIVES 3 AND 4.  THE ALTERNATIVES WHICH EMPLOY EXCAVATION AS
A COMPONENT MUST OVERCOME SEVERAL SIGNIFICANT SITE-SPECIFIC CONSTRAINTS ASSOCIATED WITH THE EXCAVATION
INCLUDING SEVERAL SUBSURFACE UTILITIES, THE FLOOD CONTROL LEVEE, SLOPE STABILITY DURING EXCAVATION, AND  
UPWELLING OF THE SILTY SAND UNIT.  THE GROUND WATER AND BRODHEAD CREEK MONITORING PROGRAMS COULD BE EASILY
IMPLEMENTED UNDER ANY OF THE ALTERNATIVES.

   COST

   THE LOWEST COST ALTERNATIVE IS ALTERNATIVE 3 (ONSITE STABILIZATION/SOLIDIFICATION) AT $2,478,000.  THE
HIGHEST COST ALTERNATIVE WOULD BE ALTERNATIVE 6 (OFFSITE INCINERATION) AT A COST OF $6,227,000.  THE OTHER FS
ALTERNATIVE COSTS ARE PRESENTED IN THE ALTERNATIVE DESCRIPTION SECTIONS.

   STATE ACCEPTANCE

   THE COMMONWEALTH OF PENNSYLVANIA HAS CONCURRED WITH THE SELECTED INTERIM REMEDY.

   COMMUNITY ACCEPTANCE

   COMMUNITY ACCEPTANCE IS ASSESSED IN THE ATTACHED RESPONSIVENESS SUMMARY. THE RESPONSIVENESS SUMMARY
PROVIDES A THOROUGH REVIEW OF THE PUBLIC COMMENTS RECEIVED ON THE RI/FS AND THE PROPOSED PLAN, AND EPA'S  
RESPONSES TO THE COMMENTS RECEIVED.

   #SR
   SELECTED REMEDY

   BASED UPON THE CONSIDERATION OF THE REQUIREMENTS OF CERCLA, THE DETAILED ANALYSIS OF THE ALTERNATIVES, AND
PUBLIC COMMENTS, THE INTERIM REMEDIAL REMEDY SELECTED FOR IMPLEMENTATION AT THE BRODHEAD CREEK SUPERFUND SITE
FOR OU-1 IS ALTERNATIVE 5, ENHANCED RECOVERY VIA THERMAL MOBILIZATION.

   GOALS

   THE PRIMARY GOALS OF THIS SELECTED INTERIM REMEDIAL ALTERNATIVE ARE TO ELIMINATE OR REDUCE RISKS
ASSOCIATED WITH THE POTENTIAL INGESTION OF GROUND WATER IN THE STREAM GRAVEL UNIT AND TO REDUCE THE POTENTIAL
FOR CONTAMINANT RELEASE TO THE GROUND WATER IN THE BEDROCK AT THE SITE. GROUND WATER IN THE BEDROCK IN THE
SITE VICINITY IS CURRENTLY USED AS A SOURCE OF DRINKING WATER.  ADDITIONAL GOALS ARE TO MEET THE STATUTORY
PREFERENCE FOR REMEDIES THAT UTILIZE PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES TO THE



MAXIMUM EXTENT PRACTICABLE, AND THAT UTILIZE TREATMENT TO REDUCE THE MOBILITY, TOXICITY, OR VOLUME OF THE
SOURCE OF THE CONTAMINATION.

   SUMMARY OF THE INTERIM REMEDY

   AS DISCUSSED UNDER THE DESCRIPTION OF ALTERNATIVES SECTION, THIS SELECTED INTERIM REMEDY EMPLOYS ENHANCED
RECOVERY OF FREE COAL TAR VIA THERMAL MOBILIZATION.  THE ENHANCED RECOVERY PROCESS WILL BE APPLIED TO THE
FREE COAL TAR (I.E., COAL TAR AT 100 PERCENT PORE VOLUME SATURATION) AREAS ONSITE AT THE RCC AREA AND THE
MW-2 AREA.  THE ENHANCED RECOVERY PROCESS SHALL INVOLVE THE REMOVAL AND TREATMENT OF APPROXIMATELY 60-70
PERCENT OF THE FREE COAL TAR IN BOTH THE RCC AND MW-2 AREAS. SOME ADDITIONAL RECOVERY AND TREATMENT OF THE
OVERLYING SOILS CONTAINING RESIDUAL COAL TAR (I.E., COAL TAR AT LESS THAN 100 PERCENT PORE VOLUME SATURATION)
WOULD ALSO OCCUR.  THE RECOVERED COAL TAR SHALL BE DISPOSED OF AT AN OFFSITE PERMITTED INCINERATION FACILITY. 
PROCESS WATER USED FOR FLUSHING OF THE COAL TAR WOULD BE TREATED WITH PART OF IT DISCHARGED TO THE CREEK AND
THE REMAINDER REINJECTED INTO THE SUBSURFACE SOILS FOR FURTHER FLUSHING OF THE CONTAMINATED SOIL.  A
CONCEPTUAL MODEL OF THE ENHANCED RECOVERY PROCESS IS SHOWN IN FIGURE 10.

   THE FEASIBILITY STUDY FOR THE BRODHEAD CREEK SITE EVALUATED THE ENHANCED RECOVERY PROCESS FOR THE RCC AREA
ONLY.  THE ESTIMATED PRESENT WORTH COST AS SET FORTH IN THE FEASIBILITY STUDY FOR APPLYING THE ENHANCED
RECOVERY PROCESS TO THE RCC AREA IS $4,120,000.  EXTENDING THE APPLICATION OF THE ENHANCED RECOVERY PROCESS
TO THE AREA PROXIMAL TO MW-2 MAY INCREASE THE ESTIMATED COST BY APPROXIMATELY $600,000.  A SUMMARY OF THE
CAPITAL COSTS FOR THE ENHANCED RECOVERY PROCESS IS PRESENTED IN TABLE 16.

   A TREATABILITY STUDY WILL BE CONDUCTED FOR THE ENHANCED RECOVERY PROCESS TO CONFIRM ITS EFFECTIVENESS AND
REMEDIAL DESIGN PARAMETERS FOR ITS APPLICATION IN REMOVING FREE COAL TAR FROM THE SUBSURFACE SOILS LOCATED IN
THE RCC AREA AND THE AREA PROXIMAL TO MW-2.  IF THE TREATABILITY STUDY REVEALS THAT MORE THAN 60-70 PERCENT
OF THE FREE COAL TAR CAN BE EFFECTIVELY RECOVERED, THE TREATMENT SHALL CONTINUE UNTIL SUCH   ADDITIONAL
RECOVERY IS ACHIEVED.

   THE SELECTED INTERIM REMEDIAL ALTERNATIVE WILL ALSO INCLUDE CONSTRUCTION OF A CHAIN LINK FENCE TO RESTRICT
PUBLIC ACCESS TO THE SITE DURING REMEDIAL ACTIVITIES, AND THE IMPOSITION OF DEED AND ZONING RESTRICTIONS TO
LIMIT FUTURE SITE USE.  A GROUND WATER MONITORING PROGRAM WILL BE INITIATED AT THE SITE TO ENSURE CONTINUED
PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT.  GROUND WATER MONITORING WILL BE CONDUCTED DURING THE
IMPLEMENTATION OF THE SELECTED INTERIM REMEDY, QUARTERLY FOR THE FIRST 18 MONTHS AFTER COMPLETION OF THE
ENHANCED RECOVERY PROCESS, AND ANNUALLY THEREAFTER FOR UP TO 30 YEARS.

   A BRODHEAD CREEK BIOTA MONITORING PROGRAM WILL ALSO BE IMPLEMENTED AT THE SITE.  MONITORING OF THE BENTHIC
COMMUNITY FOR SPECIES DIVERSITY AND ABUNDANCE WILL BE CONDUCTED PRIOR TO THE IMPLEMENTATION OF THE ENHANCED
RECOVERY PROCESS AND DURING THE SPRING AND FALL SEASONS FOR A TWO YEAR PERIOD THEREAFTER.  LIKEWISE, RESIDENT
FISH WILL BE SAMPLED AND ANALYZED DURING THE SPRING AND FALL SEASONS FOR A TWO YEAR PERIOD.  THE RESIDENT
FISH SAMPLING WILL INCLUDE HISTOPATHOLOGICAL EXAMINATIONS AND AN ASSESSMENT OF THE LEVELS OF PAH METABOLITES
IN FISH BILE.  BRODHEAD CREEK SEDIMENT SAMPLING WILL BE CONDUCTED FOR TCL COAL TAR RELATED CONSTITUENTS
CONCURRENTLY WITH THE RESIDENT FISH SAMPLING AND THE BENTHIC COMMUNITY MONITORING.  THIS DATA WILL THEN BE
EVALUATED TO DETERMINE IF FURTHER BENTHIC COMMUNITY MONITORING, RESIDENT FISH SAMPLING, OR SEDIMENT SAMPLING
IS REQUIRED.  IN ADDITION TO THESE MONITORING EFFORTS, LONG-TERM MONITORING OF SEA LAMPREY LARVAE FOR PAH
BIOACCUMULATION WILL BE CONDUCTED ONCE EVERY FIVE YEARS FOR UP TO 30 YEARS.

   STATUTORY DETERMINATIONS

   PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

   AS IDENTIFIED IN THE RI/FS, THE GROUND WATER IN THE STREAM GRAVEL UNIT AT THE SITE IS HIGHLY CONTAMINATED. 
PEAK CONCENTRATIONS OF ARSENIC, BENZENE, AND OTHER ORGANICS MEASURED IN THE SURFICIAL GROUND WATER EXCEED
CURRENT AND PROPOSED FEDERAL DRINKING WATER STANDARDS.  THE COAL TAR WASTES ARE CURRENTLY CONTAMINATING
AND/OR WOULD CONTINUE TO CONTAMINATE THIS GROUND WATER.  THE RI DATA SUGGESTS THAT THE FREE COAL TAR LOCATED
IN THE STRATIGRAPHIC DEPRESSION IS THE PRINCIPAL SOURCE OF THE GROUND WATER CONTAMINATION ONSITE.  THE STREAM
GRAVEL UNIT IS NOT CURRENTLY USED AS A WATER SUPPLY ONSITE.  HOWEVER, EXPOSURE TO GROUND WATER IN THIS STREAM
GRAVEL UNIT MIGHT OCCUR.  IN ADDITION, THE FREE COAL TAR LOCATED IN THE STRATIGRAPHIC DEPRESSION MAY SERVE AS
A POTENTIAL SOURCE OF RELEASE OF CONTAMINATION TO GROUND WATER IN THE BEDROCK WHICH IS CURRENTLY USED AS A
DRINKING WATER SOURCE OFFSITE. SINCE CONTAMINANTS DETECTED IN THIS STREAM GRAVEL UNIT EXCEED CURRENT AND
PROPOSED MCLS, THERE IS A POTENTIAL HEALTH RISK ASSOCIATED WITH INGESTION OF GROUND WATER AT THE SITE.

   THEREFORE, THE RISK REDUCTION OBJECTIVES ARE BASED ON REDUCTION OF THOSE RISKS ASSOCIATED WITH THE
INGESTION OF GROUND WATER IN THE STREAM GRAVEL UNIT AT THE SITE AND THE PROTECTION OF THE BEDROCK GROUND
WATER FROM POSSIBLE SITE CONTAMINATION.

   THIS SELECTED INTERIM REMEDY FOR OU-1 WILL REMOVE FREE COAL TAR FROM THE SUBSURFACE SOILS ONSITE THEREBY
MINIMIZING THE POTENTIAL FOR THE FURTHER LEACHING OF CONTAMINANTS INTO THE SHALLOW GROUND WATER AND THE



POTENTIAL FOR MIGRATION OF CONTAMINANTS TO THE GROUND WATER IN BEDROCK UNDERLYING THE SITE AND THUS IS
PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT.

   COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

   THE SELECTED INTERIM REMEDY OF ENHANCED RECOVERY AND TREATMENT OF COAL TAR WILL COMPLY WITH ALL APPLICABLE
AND RELEVANT AND APPROPRIATE CHEMICAL-, LOCATION-, AND ACTION-SPECIFIC ARARS PERTINENT TO THIS   LIMITED
ACTION.  THESE ARARS ARE AS FOLLOWS:

   CHEMICAL-SPECIFIC ARARS

   THE NATIONAL EMISSIONS STANDARDS FOR HAZARDOUS AIR POLLUTANTS (NESHAPS) SET FORTH AT 40 CFR PART 61.64(B)
AND PROMULGATED UNDER THE CLEAN AIR ACT, 42 USC SECTION 7401, CONTAIN EMISSION STANDARDS FOR FUGITIVE LEAKS
FROM EQUIPMENT CONTAINING GREATER THAN OR EQUAL TO 10 PERCENT BENZENE WHICH IS RELEVANT AND APPROPRIATE TO
THE ENHANCED RECOVERY PROCESS AND TREATMENT OF PROCESS WATER.  THE BENZENE EMISSION STANDARD IS NO DETECTABLE
EMISSIONS (APPROXIMATELY 500 PPM).

   25 PA. CODE CHAPTER 123 ON "STANDARDS FOR CONTAMINANTS" SETS FORTH REQUIREMENTS FOR FUGITIVE EMISSIONS,
INCLUDING OPEN BURNING AND DEMOLITION ACTIVITIES; SPECIFIC LIMITATIONS FOR PARTICULATE MATTER SULFUR DIOXIDE,
ODOR, AND VISIBLE EMISSIONS.

   25 PA. CODE CHAPTER 93 SETS FORTH GENERAL AND SPECIFIC STANDARDS FOR THE QUALITY OF PENNSYLVANIA'S WATERS,
AND INCLUDES SPECIFIC WATER QUALITY CRITERIA AND DESIGNATED WATER USE PROTECTION FOR EACH STREAM IN
PENNSYLVANIA.

   LOCATION-SPECIFIC ARARS

   RESOURCE CONSERVATION AND RECOVERY ACT REQUIREMENTS SET FORTH AT 40 CFR 264.18(B) CONTAIN RELEVANT AND
APPROPRIATE REQUIREMENTS FOR RCRA HAZARDOUS WASTE TREATMENT, STORAGE, OR DISPOSAL FACILITIES LOCATED  WITHIN
A 100 YEAR FLOODPLAIN.  SUCH FACILITIES MUST BE DESIGNED, CONSTRUCTED, OPERATED, AND MAINTAINED TO AVOID
WASH-OUT.

   40 CFR 6, APPENDIX A SETS EPA POLICY FOR CARRYING OUT THE PROVISIONS OF EXECUTIVE ORDERS 11988 (FLOODPLAIN
MANAGEMENT) AND 11990 (PROTECTION OF WETLANDS).  THESE REQUIREMENTS ARE APPLICABLE FOR ACTIONS THAT WILL
OCCUR IN A FLOODPLAIN OR ACTIONS INVOLVING CONSTRUCTION OF FACILITIES OR MANAGEMENT OF PROPERTIES IN
WETLANDS.

   REGULATIONS PROMULGATED UNDER THE DAM SAFETY AND ENCROACHMENTS ACT AT 25 PA. CODE CHAPTER 105 SETS FORTH
THE PROVISIONS FOR THE REGULATION AND SUPERVISION OF DAMS, RESERVOIRS, WATER OBSTRUCTIONS, ENCROACHMENTS, AND
WETLANDS IN THE COMMONWEALTH OF PENNSYLVANIA.

   ACTION-SPECIFIC ARARS

   TO THE EXTENT THAT NEW POINT SOURCE EMISSIONS RESULT FROM THE IMPLEMENTATION OF THE INTERIM REMEDIAL
ALTERNATIVE, 25 PA. CODE SECTION 127.12(A)(5) WILL APPLY, REQUIRING THAT EMISSIONS BE REDUCED TO THE  
MINIMUM OBTAINABLE LEVELS THROUGH THE USE OF BEST AVAILABLE TECHNOLOGY (BAT), AS DEFINED IN 25 PA. CODE
SECTION 121.1.

   TREATMENT AND DISCHARGE OF CONTAMINATED PROCESS WATER TO BRODHEAD CREEK WILL CAUSE THE REQUIREMENTS OF THE
PENNSYLVANIA NPDES PROGRAM TO APPLY. THOSE REQUIREMENTS, AS SET FORTH IN 25 PA. CODE CHAPTER 92, INCLUDE
PERMITTING, DESIGN, DISCHARGE, AND MONITORING REQUIREMENTS WHICH WILL BE MET IN IMPLEMENTING THE SELECTED
INTERIM ALTERNATIVE.

   THE PROCESS WATER EXTRACTION AND TREATMENT OPERATIONS AS WELL AS THE COAL TAR MANAGEMENT ACTIVITIES WOULD
BE IMPLEMENTED CONSISTENTLY WITH THE REQUIREMENTS OF 25 PA. CODE PART 262 (RELATING TO GENERATORS OF 
HAZARDOUS WASTE); 25 PA. CODE PART 263 (RELATING TO TRANSPORTERS OF HAZARDOUS WASTES); AND WITH THE
SUBSTANTIVE REQUIREMENTS OF 25 PA. CODE PART 264 SUBPARTS A-E, I (IN THE EVENT HAZARDOUS WASTE IS STORED OR
MANAGED IN CONTAINERS), AND J (IN THE EVENT HAZARDOUS WASTE GENERATED AS PART OF THE INTERIM REMEDY IS
TREATED OR STORED IN TANKS).

   PENNSYLVANIA WASTEWATER TREATMENT REGULATIONS, PA. CODE, TITLE 25, CHAPTER 95, WHICH REGULATE WATER
QUALITY AND INCLUDE TREATMENT REQUIREMENTS AND EFFLUENT LIMITATIONS BASED ON THE BEST PRACTICAL CONTROL
TECHNOLOGIES ARE APPLICABLE TO THE TREATMENT OF WASTEWATER GENERATED BY THE SELECTED INTERIM REMEDY.

   29 CFR 1910.120 SETS FORTH APPLICABLE REQUIREMENTS REGARDING WORKER SAFETY IN THE HANDLING OF HAZARDOUS
SUBSTANCES,



   DEPARTMENT OF TRANSPORTATION (DOT) REGULATIONS AT 49 CFR 171.1-171.16 SETS FORTH APPLICABLE REQUIREMENTS
REGARDING OFFSITE TRANSPORTATION OF HAZARDOUS WASTES.

   PENNSYLVANIA EROSION CONTROL REGULATIONS, PA. CODE, TITLE 25, CHAPTER 102, WHICH GOVERN EROSION AND
SEDIMENTATION CONTROL RESULTING FROM REMEDIAL ACTIONS THAT MAY INVOLVE EARTH MOVING ACTIVITIES MAY BE  
APPLICABLE TO THE SELECTED INTERIM REMEDY.

   UNDERGROUND INJECTION CONTROL PROGRAM REGULATIONS PROMULGATED AT 40 CFR 144-148 WOULD REGULATE THE
UNDERGROUND INJECTION OF THE SELECTED INTERIM REMEDY'S TREATED PROCESS WATER INTO THE SUBSURFACE SOILS.

   EPA DOES NOT CONSIDER THE LAND DISPOSAL REGULATIONS AT 40 CFR PART 268 TO BE RELEVANT AND APPROPRIATE FOR
THE TREATED PROCESS WATER THAT WILL BE INJECTED INTO THE SUBSURFACE SOILS AS PART OF THE SELECTED INTERIM
REMEDY.  THE BASIS FOR THIS DECISION IS CONTAINED IN OSWER DIRECTIVE # 9334.1-06 "APPLICABILITY OF LAND
DISPOSAL RESTRICTIONS TO RCRA AND CERCLA GROUND WATER TREATMENT" DATED DECEMBER 27, 1989.

   COST-EFFECTIVENESS

   THE SELECTED INTERIM REMEDY IS COST-EFFECTIVE BECAUSE IT HAS BEEN DETERMINED TO PROVIDE OVERALL
EFFECTIVENESS PROPORTIONAL TO ITS COSTS, THE NET PRESENT WORTH VALUE BEING $4,720,000, WHICH INCLUDES THE  
ADDITIONAL CAPITAL COST OF EXTENDING THE ENHANCED RECOVERY PROCESS TO THE AREA PROXIMAL TO MW-2.

   PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

   THE SELECTED INTERIM REMEDY UTILIZES TREATMENT AND THUS IS IN FURTHERANCE OF THE STATUTORY PREFERENCE FOR
TREATMENT.  HOWEVER, BECAUSE THIS INTERIM ACTION DOES NOT CONSTITUTE THE FINAL REMEDY FOR THIS  OPERABLE
UNIT, THE STATUTORY PREFERENCE FOR REMEDIES THAT EMPLOY TREATMENT THAT REDUCES TOXICITY, MOBILITY, OR VOLUME
AS A PRINCIPAL ELEMENT, ALTHOUGH PARTIALLY ADDRESSED IN THIS REMEDY, WILL BE ADDRESSED  BY THE FINAL RESPONSE
ACTION.

   UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES TO THE MAXIMUM EXTENT
   PRACTICABLE

   THIS ACTION IS INTERIM AND IS NOT INTENDED TO UTILIZE PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT (OR
RESOURCE RECOVERY) TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE FOR THIS OPERABLE UNIT.  HOWEVER, THE  
SELECTED INTERIM REMEDY REPRESENTS THE MAXIMUM EXTENT TO WHICH PERMANENT SOLUTIONS AND TREATMENT TECHNOLOGIES
CAN BE UTILIZED WHILE PROVIDING THE BEST BALANCE OF TRADEOFFS AMONG ALTERNATIVES WITH RESPECT TO PERTINENT
CRITERIA, GIVEN THE LIMITED SCOPE OF THE ACTION.

   #DSCPP
   DOCUMENTATION OF SIGNIFICANT CHANGES FROM THE PROPOSED PLAN

   THE PROPOSED PLAN FOR THE BRODHEAD CREEK SITE WAS RELEASED FOR COMMENT IN FEBRUARY, 1991.  THE PROPOSED
PLAN DESCRIBED THE ALTERNATIVES STUDIED IN DETAIL IN THE FEASIBILITY STUDY, AND EPA REVIEWED ALL WRITTEN AND
VERBAL COMMENTS SUBMITTED DURING THE COMMENT PERIOD AND AT THE PUBLIC MEETING.  UPON REVIEW OF THESE
COMMENTS, IT WAS DETERMINED THAT NO SIGNIFICANT CHANGES TO THE REMEDY, AS PRESENTED IN THE PROPOSED PLAN,  
WERE NECESSARY.



   #TA
                                    TABLE 1
                   EXCEEDANCES OF MAXIMUM CONTAMINANT LEVELS
                       FOR CONTAMINANTS IN GROUND WATER
                       (ALL CONCENTRATIONS ARE IN UG/1)

   CHEMICAL                     GROUND WATER  CONCENTRATIONS
                                MAXIMUM   AVERAGE   MCL

   BENZENE                      1100      210       5
   BENZO(A)ANTHRACENE           290       22.6      0.2 *
   CHRYSENE                     300       22.6      0.2 *
   BENZO(B)FLUORANTHENE         270       20.2      0.2 *
   BENZO(K)FLUORANTHENE         270       20.2      0.2 *
   BENZO(A)PYRENE               250       19.4      0.2 *
   INDENO(1,2,3-CD)PPYRENE      68        8.36      0.2 *
   DIBENZ(A,H)ANTHRACENE        35        6.64      0.2 *
   ARSENIC                      108       31.3      50

   * PROPOSED MCLS


