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       1.   CARCINOGENIC PAHS
       2.   NON-CARCINOGENIC PAHS
       3.   PHTHALATES
       4.   PHENOLS
       5.   PENTACHLOROPHENOL
       6.   CHLORINATED DIOXINS-DIBENZOFURANS

OTHER CLASSES OF COMPOUNDS WERE FOUND, BUT ONLY SPORADICALLY, AT LOW CONCENTRATIONS.

6.2 EXPOSURE ASSESSMENT SUMMARY

THE RISK ASSESSMENT FOR THIS SITE WAS DEVELOPED USING A MATHEMATICAL MODELING PROGRAM DESIGNED
TO PERFORM PROBABILISTIC RISK ANALYSIS USING A MONTE CARLO TECHNIQUE.

IN THIS PROGRAM, RISK-RELATED PARAMETERS (SUCH AS BODY WEIGHTS, ABSORPTION FACTORS AND EXPOSURE
FREQUENCY) ARE INPUT AS RANGES WITH PROBABILITY DISTRIBUTIONS, AND PROBABILITY DISTRIBUTION OF
RISK IS THE OUTPUT.

THE PATHWAYS CONSIDERED FOR DEVELOPMENT OF THE CLEANUP GOALS FOR THE CONTAMINATED SURFACE SOIL
WERE:

       1.   ORAL AND DERMAL EXPOSURE TO SURFACE SOIL IN THE FOLLOWING LOCATIONS:

            A.   AMERICAN CREOSOTE WORKS SITE
            B.   RESIDENTIAL AREAS
            C.   DRAINAGE DITCH AREA
            D.   CONDOMINIUM BLOCK

       2.   INHALATION EXPOSURE TO AIRBORNE PARTICULATES FROM ACW SITE SURFACE SOIL WHICH MAY BE
            EXPERIENCED BY INDIVIDUALS RESIDING IN NEARBY RESIDENTIAL AREAS.

       3.   INGESTION OF HOME GROWN CROPS IN CONTAMINATED SOIL IN RESIDENTIAL AREAS.

6.3 SUMMARY OF THE TOXICITY ASSESSMENT OF THE CONTAMINANTS OF CONCERN

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 RISK 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
BIOASSAYS 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, WHICH ARE
EXPRESSED IN UNITS OF MG/KG-DAY, ARE ESTIMATES OF LIFETIME DAILY EXPOSURE LEVELS FOR HUMANS,
INCLUDING SENSITIVE INDIVIDUALS.  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.



TO CHARACTERIZE THE TOXICOLOGIC PROPERTIES OF DIOXINS-DIBENZOFURANS, THE TOXICOLOGICAL
EQUIVALENT FACTOR (TEF) APPROACH, AS DEVELOPED BY EPA, WAS USED TO RELATE ALL DIOXIN/FURAN
CONGENERS TO THE MORE TOXIC 2,3,7,8-TCDD.  CARCINOGENIC PAHS WERE ALL ASSIGNED THE CARCINOGENIC 
POTENCY FACTOR (CPF) DEVELOPED WITH BENZO(A)PYRENE DATA BY EPA. PHTHALATES WERE REPRESENTED
TOXICOLOGICALLY USING CRITICAL TOXICITY VALUES FOR BIS-(2-ETHYLHEXYL)-PHTHALATE AND PHENOLIC
COMPOUNDS BY TOXICOLOGIC PARAMETERS DERIVED FOR 2,4-DIMETHYLPHENOL. COMPOUND-SPECIFIC
TOXICOLOGIC DATA WERE USED FOR PENTACHLOROPHENOL. RISKS FOR EXPOSURE TO NON-CARCINOGENIC PAHS
WERE CHARACTERIZED USING TOXICOLOGIC PARAMETERS FOR NAPHTHALENE.

6.4 RISK CHARACTERIZATION SUMMARY

THE RECEPTOR POPULATION WAS SEPARATED INTO FOUR AGE GROUPS.  THEY ARE 1 TO 6, 7 TO 11, 12 TO 18,
AND OVER 18 YEARS OLD.  SEPARATE SKIN SURFACE RANGES, BODY WEIGHT RANGES, EXPOSURE FREQUENCIES,
AND SOIL INGESTION RATES WERE USED FOR EACH GROUP.  NON-CARCINOGENIC RISKS WERE CALCULATED FOR
EACH AGE GROUP.  LIFETIME CANCER RISKS WERE CALCULATED BY SUMMING THE RISKS FOR EACH AGE GROUP.

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., 1X10(-6)). AN EXCESS LIFETIME CANCER RISK OF 1X10(-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.

POTENTIAL CONCERN FOR NONCARCINOGENIC EFFECTS OF A SINGLE CONTAMINANT IN A SINGLE MEDIUM IS
EXPRESSED AS THE HAZARD QUOTIENT (HQ).  THE HQ IS THE RATIO OF THE ESTIMATED INTAKE DERIVED FROM
THE CONTAMINANT CONCENTRATION IN A GIVEN MEDIUM TO THE CONTAMINANT'S 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.

THE TOTAL UPPERBOUND LIFETIME CARCINOGENIC RISKS FROM DERMAL-INGESTION EXPOSURE OF BOTH
CARCINOGENIC PAHS AND DIOXINS IN THE VARIOUS STUDY AREAS ARE:

            AREA                MEDIAN         90TH PERCENTILE ESTIMATES

            ON-SITE             2.6 X 10(-4)        1.2 X 10(-3)
            RESIDENTIAL         1.6 X 10(-6)        6.6 X 10(-6)
            DITCH               2.7 X 10(-6)        1.2 X 10(-4)
            CONDOMINIUM BLOCK   7.4 X 10(-5)        1.9 X 10(-4)

THE RISK RESULTS ALSO INDICATE THE POTENTIAL FOR NON-CARCINOGENIC HEALTH RISKS (IN ALL CASES DUE
TO EXPOSURE TO DIOXINS-DIBENZOFURANS) IN AREAS I AND IV.  NON-CARCINOGENIC RISKS ARE NOT
PREDICTED TO BE A HAZARD FOR EXPOSURE TO CONTAMINATED SOIL IN AREAS II AND III.  THE MEDIAN
UPPERBOUND CANCER RISK ESTIMATE FOR EXPOSURE TO AIRBORNE PARTICULATES DERIVED FROM SITE SOIL WAS
6.1X10(-7).  THE 90TH PERCENTILE RISK ESTIMATE WAS 4.1X10(-6).

THE VEGETABLE PATHWAY DOES NOT APPEAR TO BE A PATHWAY OF CONCERN BASED ON ANALYTICAL DATA
COLLECTED DURING THE VEGETABLE GARDEN STUDY OF 1985. HOWEVER, TO ASSESS PRESENT CONDITIONS AND
TO PROVIDE ASSURANCE OF THE PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT, LIMITED SAMPLING
WILL BE CONDUCTED DURING THE REMEDIAL DESIGN.

6.5 REMEDIATION GOALS



OF THE SIX SUBSTANCES SELECTED AS INDICATOR COMPOUNDS, ONLY THE TOTAL CARCINOGENIC PAHS,
DIOXINS, AND PCP WERE PRESENT IN CONCENTRATIONS REQUIRING REMEDIATION CONSIDERATIONS.  SURFACE
SOIL REMEDIATION GOALS FOR THE TOTAL CARCINOGENIC PAHS WERE DEVELOPED BASED ON THE RISK
ASSESSMENT AND THE FOLLOWING FACTORS:

       A.   THE CANCER POTENCY FACTOR (CPF) FOR BENZO(A)PYRENE IS VERY CONSERVATIVE AND A
            REDUCTION OF THIS VALUE IS BEING CONSIDERED BY EPA;

       B.   THE SUM CARCINOGENIC PAHS OF THE CONCENTRATIONS DETECTED IN SITE SAMPLES WERE
            COMPRISED OF ONLY 5 TO 10% BENZO(A)PYRENE WITH INDIVIDUAL PAHS HAVING A MUCH LOWER
            CARCINOGENIC POTENCY COMPRISING THE MAJOR PERCENTAGE;

       C.   NATURAL DEGRADATION OF PAH COMPOUNDS OCCURS IN SOIL, AND USING A STANDARD 1.25 YEARS
            OF HALF-LIFE ASSUMPTION, THE CALCULATED DECAY RATE INDICATES THAT SOIL CONCENTRATION
            WOULD DECREASE NATURALLY BY AN ORDER OF MAGNITUDE ABOUT EVERY FIVE YEARS.

BASED ON THIS EVALUATION, THE SURFACE SOIL REMEDIATION GOAL FOR THE CARCINOGENIC PAHS AT THE
SITE WAS ESTABLISHED TO BE 50 PARTS PER MILLION (PPM).

SURFACE SOIL REMEDIATION GOALS FOR DIOXINS WERE ALSO DETERMINED. APPLYING THE MEDIAN EXPOSURE
ESTIMATES, A SOIL LEVEL OF 0.3 PARTS PER BILLION (PPB) 2,3,7,8-TCDD TOXICITY EQUIVALENCY
CONCENTRATION WOULD YIELD AN UPPER RISK OF 1X10(-5).  THE USE OF THE MEDIAN ESTIMATE AND THE
1X10(-5) IS CONSIDERED TO BE APPROPRIATE FOR PROTECTION OF HUMAN HEALTH. HOWEVER, THE CPF FOR
2,3,7,8-TCDD IS VERY CONSERVATIVE AND UNDER CONSIDERATION BY THE AGENCY FOR A TENFOLD (PLUS)
DECREASE IN ITS NUMERICAL VALUE.

ALSO, ATSDR/CDC HAS INDICATED THAT 1 PPB 2,3,7,8-TCDD IS A REASONABLE SOIL LEVEL TO BEGIN
CONSIDERATION OF REMEDIAL ACTION.  THEREFORE, THE SOIL CLEANUP LEVEL WAS ESTABLISHED AT 2.5 PPB
FOR 2,3,7,8-TCDD TOXICITY EQUIVALENCY FOR THIS SITE.

EPA'S INTEROFFICE WORK GROUP, CARCINOGEN RISK ASSESSMENT VERIFICATION ENDEAVOR (CRAVE), AND THE
OFFICE OF RESEARCH AND DEVELOPMENT HAVE RECENTLY RECLASSIFIED PCP FROM A "D" TO A "B2"
(PROBABLE) HUMAN CARCINOGEN.  A CANCER POTENCY FACTOR HAS YET TO BE DETERMINED BUT ORD HAS
INDICATED THAT THE UPPER LIMIT OF THE RANGE OF VALUES BEING CONSIDERED IS 1.0.  APPLYING THIS
POTENCY VALUE OF 1.0, MEDIAN EXPOSURE VALUES, AND THE 1 X 10(-5)  UPPER BOUND RISK LEVEL
DETERMINED FOR CPAHS AND DIOXIN, THE SOIL CLEANUP LEVEL FOR PCP IS 30 PPM.

THE ANALYTICAL DATA WAS EXAMINED BASED ON THE CLEANUP LEVELS FOR THE CARCINOGENIC PAHS, PCP, AND
THE DIOXIN/FURAN.  ALL SAMPLE RESULTS WERE BELOW THE 2,3,7,8-TCDD EQUIVALENTS (1987 TEQS)
CLEANUP LEVEL OF 2.5 PPB. FIGURE 6.1 DEPICTS THE REMEDIATION AREAS BASED ON PCP AND THE
CARCINOGENIC PAHS.

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

#DA
7.0 DESCRIPTION OF ALTERNATIVES

THE FOLLOWING ALTERNATIVES FOR REMEDIATION WERE EVALUATED IN THE POST FEASIBILITY STUDY REPORT:

       1)   NO ACTION
       2)   CAPPING/LANDFILLING
       3)   FRENCH DRAIN SYSTEM



       4)   GROUND WATER PUMP AND TREAT
       5)   SOLIDIFICATION/FIXATION
       6)   ON-SITE INCINERATION
       7)   BIOREMEDIATION:  SLURRY PHASE
       8)   BIOREMEDIATION:  SOLID PHASE
       9)   BIOREMEDIATION:  IN SITU
       10)  LOW TEMPERATURE THERMAL AERATION

ALTERNATIVES 1, 3, 4, 7, 8, AND 9 WERE DEVELOPED TO ADDRESS THE CONTAMINATED GROUND WATER AND
SOLIDIFIED SOIL AT THE SITE.  ALTERNATIVES 1, 2, 5, 6, 7, 8, 9, AND 10 WERE DEVELOPED TO ADDRESS
THE SURFACE SOIL CONTAMINATION.  BASED ON THE CLEANUP LEVELS DEVELOPED FOR THE AMERICAN CREOSOTE
WORKS SITE, THE ESTIMATED VOLUME (WORST CASE ESTIMATE) TO BE REMEDIATED IS 23,000 CUBIC YARDS. 
ADDITIONAL SAMPLING WILL BE CONDUCTED DURING THE REMEDIAL DESIGN PHASE TO FURTHER DEFINE THE
VOLUME TO BE REMEDIATED.

7.1 ALTERNATIVE 1:  NO ACTION

THE SUPERFUND PROGRAM REQUIRES THAT THE NO ACTION ALTERNATIVE BE CONSIDERED AT EVERY SITE. 
UNDER THE NO ACTION ALTERNATIVE, EPA WOULD TAKE NO FURTHER ACTION AT THE SITE TO CONTROL THE
SOURCE OF CONTAMINATION.  THE NO ACTION ALTERNATIVE SERVES AS A BASELINE WITH WHICH OTHER
ALTERNATIVES CAN BE COMPARED.

POTENTIAL HEALTH RISKS ASSOCIATED WITH CURRENT EXPOSURE PATHS WOULD REMAIN ON SITE.  THIS
ALTERNATIVE EXCEEDS THE TARGET RISK RANGE AND DOES NOT ATTAIN APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS (ARARS). THE NO ACTION ALTERNATIVE PROPOSES LEAVING THE SITE IN ITS
PRESENT CONDITION WITHOUT DISTURBING THE CONTAMINATED SURFACE SOIL.  ASSOCIATED WITH THE NO
ACTION ALTERNATIVE WOULD BE CONTINUED LONG-TERM MONITORING OF GROUND AND SURFACE WATER,
CONSTRUCTION OF A PERIMETER FENCE, POSTING OF WARNING SIGNS ON THIS FENCE, AND GROUND WATER AND
LAND USE RESTRICTIONS.  A PUBLIC HEALTH ASSESSMENT WOULD BE PERFORMED EVERY FIVE (5) YEARS TO
EVALUATE POTENTIAL CHANGES IN RISK ASSOCIATED WITH NO ACTION.

THE ESTIMATED PRESENT WORTH COST OF THIS ALTERNATIVE IS $408,000 WHICH INCLUDES $330,000 FOR
OPERATION AND MAINTENANCE.

7.2 ALTERNATIVE 2:  CAPPING/LANDFILLING

THE CAPPING/LANDFILLING ALTERNATIVE WOULD CONSIST OF PLACING THE CONTAMINATED SOIL INTO A
DOUBLE-LINED LAND VAULT WITH A PERMANENT CAP OVER THE FACILITY IN ACCORDANCE WITH THE RESOURCE
CONSERVATION AND RECOVERY ACT (RCRA) REGULATIONS.  THE LANDFILL WOULD OCCUPY ABOUT FIVE (5)
ACRES OF THE SITE AND WOULD RISE TO ABOUT FIVE (5) FEET ABOVE THE EXISTING GROUND LEVEL,
ASSUMING THE TOTAL VOLUME OF WASTE MATERIAL DISPOSED IS 23,000 CUBIC YARDS.  THE LANDFILL WOULD
BE VEGETATED AND WOULD HAVE A PERIMETER DRAINAGE DITCH AND A PERIMETER ROAD.  A NEW SURFACE
DRAINAGE SYSTEM WILL BE NEEDED TO CONTROL RUNON AND RUNOFF.  A 24-INCH THICK CLAY CAPSULE WILL
BE REQUIRED.  OTHER LARGE VOLUMES OF CLEAN FILL AND DRAINAGE MATERIAL WILL HAVE TO BE BROUGHT ON
TO THE SITE.  ALSO, AN ADDITIONAL FENCE WOULD BE BUILT IMMEDIATELY, SURROUNDING THE VAULT'S
PERIMETER ROAD TO PRESERVE THE LANDFILL'S INTEGRITY.

A SEMI-ANNUAL MONITORING PROGRAM TO ANALYZE FOR THOSE GROUND WATER CONSTITUENTS OF CONCERN WOULD
BE IMPLEMENTED FOR A PERIOD OF FIVE (5) YEARS.  A PUBLIC HEALTH ASSESSMENT WOULD BE CONDUCTED BY
EPA EVERY FIVE (5) YEARS FOLLOWING REMEDIAL ACTION COMPLETION.  FOLLOWING THE FIRST ASSESSMENT,
MONITORING WOULD CONTINUE ANNUALLY FOR AN ADDITIONAL TWENTY-FIVE (25) YEARS PROVIDED THE PUBLIC
HEALTH ASSESSMENT DOES NOT IDENTIFY A NEED FOR FURTHER REMEDIAL ACTION OR MONITORING.

THIS ALTERNATIVE WOULD SERVE AS AN EFFECTIVE MEASURE TOWARD PREVENTING EXPOSURE BY INGESTION OF



CONTAMINATED SOIL.  THE VAULT MUST BE MAINTAINED IN PERPETUITY AND WILL BE AN EYESORE NEAR PRIME
FLORIDA WATER FRONT PROPERTIES.  THIS ALTERNATIVE DOES NOT MEET CERCLA/SARA'S PREFERENCE FOR
TREATMENT OF CONTAMINANTS BUT WOULD SIGNIFICANTLY REDUCE THEIR MOBILITY.

THE TOTAL PRESENT VALUE COST FOR THIS ALTERNATIVE IS ESTIMATED AT $2,250,000 WHICH INCLUDES
$330,000 FOR OPERATION AND MAINTENANCE.

7.3 ALTERNATIVE 3:  FRENCH DRAIN SYSTEM

BECAUSE THIS OPERABLE UNIT IS ONLY ADDRESSING REMEDIATION ALTERNATIVES FOR THE CONTAMINATED
SURFACE SOIL, THE FRENCH DRAIN ALTERNATIVE WILL NOT BE DISCUSSED IN THIS ROD SINCE IT ADDRESSES
THE EXISTING GROUND WATER CONTAMINATION.

7.4 ALTERNATIVE 4:  GROUND WATER PUMP AND TREAT

BECAUSE THIS OPERABLE UNIT IS ONLY ADDRESSING REMEDIATION ALTERNATIVES FOR THE CONTAMINATED
SURFACE SOIL, THE GROUND WATER PUMP AND TREAT ALTERNATIVE WILL NOT BE DISCUSSED IN THIS ROD
SINCE IT ADDRESSES THE EXISTING GROUND WATER CONTAMINATION.

7.5 ALTERNATIVE 5:  SOLIDIFICATION/FIXATION

A PORTLAND CEMENT BASED POZZOLAN SOLIDIFICATION/FIXATION OF CONTAMINATED SURFACE SOIL WOULD BE
ACCOMPLISHED BY EXCAVATING THE CONTAMINATED AREAS TO DEPTHS DETERMINED BY THE LATEST (1988)
SAMPLING EFFORT.  THE TOTAL ESTIMATED VOLUME OF CONTAMINATED SOIL TO BE SOLIDIFIED IS 23,000
CUBIC YARDS.  THE SOLIDIFIED MATERIAL WOULD THEN BE DISPOSED OF BY BACKFILLING INTO PREVIOUSLY
EXCAVATED AREAS OF THE SITE.  STANDARD CONSTRUCTION EQUIPMENT WOULD BE UTILIZED.  WHEN
SOLIDIFICATION IS COMPLETE, A 12-INCH THICK VEGETATED COVER WOULD BE PLACED OVER THE SOLIDIFIED
MASS.

TREATABILITY OR BENCH-SCALE STUDIES WOULD BE REQUIRED TO DETERMINE THE PROPER WASTE POZZOLAN
RATING AND THE PARTICULAR POZZOLAN CONSTITUENTS.

IN THE FIRST FIVE (5) YEARS FOLLOWING COMPLETION OF THIS ALTERNATIVE, SEMI-ANNUAL GROUND WATER
MONITORING WOULD OCCUR.  AT FIVE (5) YEARS, A PUBLIC HEALTH ASSESSMENT WOULD BE CONDUCTED BY
EPA.  FOLLOWING THIS ASSESSMENT, MONITORING ACTIVITIES WOULD BE TERMINATED, PROVIDED THAT THE
PUBLIC HEALTH ASSESSMENT DOES NOT IDENTIFY A NEED FOR FURTHER REMEDIAL ACTION OR MONITORING.

GROUND WATER USE RESTRICTIONS WOULD BE IMPOSED WITHIN A REASONABLE DISTANCE FROM THE SITE.  LAND
USE RESTRICTIONS WOULD BE IMPOSED ON THE SITE TO PREVENT DISTURBANCE OF THE SOLIDIFIED MATERIAL. 
SUPPORT ACTIVITIES INCLUDE REMOVING DEBRIS, REPAIRING THE FENCE, CLEARING AND GRUBBING THE
VEGETATION, AND GRADING THE SITE.

THIS ALTERNATIVE SHOULD EFFECTIVELY BREAK THE INGESTION EXPOSURE PATHWAY. 
SOLIDIFICATION/FIXATION, AN ESTABLISHED TECHNOLOGY WITH IMPROVING TECHNIQUES WOULD IMMOBILIZE
CONTAMINANTS, MINIMIZE POTENTIAL LEACHING, AND IMPROVE THE HANDLING CHARACTERISTICS OF THE
CONTAMINATED MEDIA; HOWEVER, IT WOULD INCREASE THE VOLUME.  THE ORGANIC COMPOUNDS WOULD NOT
INTERFERE WITH THE SETTING, CURING, AND PERFORMANCE OF THE SOLIDIFIED MATERIAL.

SOLIDIFICATION/FIXATION PROCESSES ARE SUCCESSFUL WITH SOIL CONTAINING UP TO 10,000 PPM PAHS; THE
BONDING OF CONTAMINANTS TO THE STABILIZING AGENT SHOULD NOT BE IMPACTED BY LONG-TERM
SITE-SPECIFIC CHARACTERISTICS.

THE TOTAL PRESENT VALUE COST FOR THIS ALTERNATIVE IS ESTIMATED TO BE $3,249,600 WHICH INCLUDES
$339,600 FOR OPERATION AND MAINTENANCE.



7.6 ALTERNATIVE 6:  ON-SITE INCINERATION

PRIOR TO INCINERATION, ALL OF THE WASTE WOULD BE EXCAVATED AND SCREENED. SIZE REDUCTION
EQUIPMENT SUCH AS SHREDDERS WOULD BE USED TO REDUCE SOLID PARTICLE SIZE.  DURING EXCAVATION,
TEMPORARY EROSION CONTROL DEVICES WOULD BE REQUIRED TO PREVENT DETRIMENTAL EFFECTS TO THE
SURFACE WATER QUALITY SOUTH AND SOUTHEAST OF THE SITE.  SPECIFIC INCINERATOR UNIT AVAILABILITY
IS UNCERTAIN; HOWEVER, IT IS PROBABLE THAT DEMAND FOR UNITS WOULD DICTATE SUPPLY.  A NUMBER OF
PORTABLE ROTARY KILN INCINERATORS ARE AVAILABLE WITH CAPACITIES UP TO 500 TONS PER DAY.  IF THIS
ALTERNATIVE IS USED, IT WOULD BE NECESSARY TO CONDUCT TEST BURNS.  POLLUTION CONTROL EQUIPMENT,
SUCH AS CYCLONES AND SCRUBBERS, WOULD BE NECESSARY TO COLLECT AND TREAT EXHAUST GASES AND
SUSPENDED PARTICULATES.  THE LACK OF FINE PARTICLES (EXCEPT FOR PORTIONS OF THE CONTAMINATED
CLAY CAP ALREADY IN PLACE) IN SOIL FEEDS WILL NOT RESULT IN HIGH PARTICULATE LOADING IN FLUE
GASES.  THIS EXCESSIVE LOADING WOULD OCCUR WITH FINE PARTICLES DUE TO THE TURBULENCE IN THE
ROTARY KILN (IF A ROTARY KILN INCINERATOR IS UTILIZED).  THEREFORE, POLLUTION CONTROL ACTIVITIES
CAN BE EXPECTED TO BE OF AVERAGE INTENSITY AT THE SITE.

A SEMI-ANNUAL GROUND WATER MONITORING PROGRAM TO ANALYZE FOR THOSE GROUND WATER CONSTITUENTS OF
CONCERN WOULD BE IMPLEMENTED FOR A PERIOD OF FIVE (5) YEARS AFTER THE COMPLETION OF THE
INCINERATION.  AT THAT TIME A PUBLIC HEALTH ASSESSMENT WOULD BE CONDUCTED BY EPA.

FOLLOWING THIS ASSESSMENT, MONITORING WOULD BE TERMINATED, PROVIDED THE PUBLIC HEALTH ASSESSMENT
DOES NOT IDENTIFY A NEED FOR FURTHER REMEDIAL ACTION OR MONITORING.  GROUND WATER USE
RESTRICTIONS WOULD BE IMPOSED WITHIN A REASONABLE DISTANCE OF THE SITE IN KEEPING WITH THE
ESTABLISHMENT OF GROUND WATER QUALITY STANDARDS.

THIS ALTERNATIVE WOULD PERMANENTLY AND EFFECTIVELY DESTROY THE CONTAMINATION PRESENT IN THE
SURFACE SOIL THAT EXCEED CLEANUP GOALS. ALL RISK OF EXPOSURE BY INGESTION OF CONTAMINATED SOIL
WOULD BE ELIMINATED.  INCINERATION IS A PROVEN TECHNOLOGY AT HAZARDOUS WASTE SITES AND REDUCES
TOXICITY, MOBILITY, AND VOLUME OF HAZARDOUS MATERIALS. THIS ALTERNATIVE MEETS ALL ARARS.

THE TOTAL PRESENT VALUE COST FOR THIS ALTERNATIVE IS ESTIMATED TO BE $9,990,000 WHICH INCLUDES
$330,000 FOR OPERATION AND MAINTENANCE.

7.7 ALTERNATIVE 7:  BIOREMEDIATION - SLURRY PHASE

THIS TECHNOLOGY INVOLVES THE TREATMENT OF CONTAMINATED SURFACE SOIL IN A LARGE (MOBILE)
BIOREACTOR.  THIS SYSTEM MAINTAINS INTIMATE MIXING AND CONTACT OF MICROORGANISMS WITH THE
HAZARDOUS COMPOUNDS AND CREATES THE APPROPRIATE ENVIRONMENTAL CONDITIONS FOR OPTIMIZING
MICROBIAL BIODEGRADATION OF TARGET CONTAMINANTS.  THERE MAY BE AIR EMISSIONS FROM THE BIOREACTOR
WHICH MAY CAUSE COMPLAINTS FROM THE COMMUNITY.  THE BIOREACTOR WOULD HAVE TO BE ENCLOSED AND AIR
POLLUTION CONTROL EQUIPMENT UTILIZED TO MITIGATE THE AIR EMISSIONS FROM THE BIOREACTOR.

THE TOTAL VOLUME OF CONTAMINATED SURFACE SOIL IS ESTIMATED AT 23,000 CUBIC YARDS.  THE SOIL
WOULD HAVE TO BE EXCAVATED AND SCREENED. EXCAVATION OF THE CONTAMINATED SOIL WOULD REQUIRE
EROSION CONTROL MEASURES TO PREVENT IMPACT TO THE SURFACE WATER QUALITY SOUTH AND SOUTHEAST OF
THE SITE.  THE SOIL IS THEN MIXED WITH WATER TO OBTAIN THE APPROPRIATE SLURRY DENSITY.  THE
WATER SOURCE WOULD LIKELY BE CONTAMINATED GROUND WATER.  THE TYPICAL SOIL SLURRY CONTAINS ABOUT
FIFTY (50) PERCENT SOLIDS BY WEIGHT.  THE SLURRY IS MECHANICALLY AGITATED IN THE REACTOR VESSEL
TO KEEP THE SOLIDS SUSPENDED.  NUTRIENTS, OXYGEN, AND PH CONTROL CHEMICALS MAY BE ADDED TO
MAINTAIN OPTIMUM CONDITIONS. MICROORGANISMS MAY BE ADDED TO MAINTAIN THE CORRECT CONCENTRATION
OF BIOMASS.  THE VOLUME OF THE BIOREACTION AND THE RESIDENCE TIME FOR EACH BATCH WILL DETERMINE
THE AMOUNT OF TIME NECESSARY TO BIOTREAT THE CONTAMINATED MATERIAL.  ONCE BIODEGRADATION OF THE
CONTAMINANTS IS COMPLETED, THE TREATED SLURRY IS DEWATERED.  THE RESIDUAL WATER MAY REQUIRE
FURTHER TREATMENT PRIOR TO DISPOSAL.  FUGITIVE AIR EMISSIONS OF VOCS CAN BE CONTROLLED BY



ENCLOSING THE BIOREACTOR.  THREE OR MORE COMPANIES HAVE WORKING SLURRY-PHASE BIOREACTORS
IMMEDIATELY AVAILABLE FOR SCHEDULING.

A PREREQUISITE FOR THE USE OF THE SLURRY-PHASE BIOREACTOR MAY BE THE DESIGN AND CONSTRUCTION OF
A GROUND WATER EXTRACTION SYSTEM SO THAT GROUND WATER MAY BE USED FOR SLURRY WATER.  ALSO,
FURTHER WATER TREATMENT MAY BE NECESSARY BEFORE GROUND WATER MAY BE SENT TO A PUBLICLY OWNED
TREATMENT WORKS (POTW) OR DISPOSED OF IN ANOTHER FASHION.

THIS ALTERNATIVE WOULD PERMANENTLY AND EFFECTIVELY DESTROY THE CONTAMINATION IN THE SURFACE
SOIL.  ALL RISK OF EXPOSURE BY INGESTION OF CONTAMINATED SOIL WOULD BE ELIMINATED.  SLURRY-PHASE
BIODEGRADATION IS A PROVEN TECHNOLOGY AT HAZARDOUS WASTE SITES AND REDUCES THE TOXICITY,
MOBILITY, AND VOLUME OF HAZARDOUS CONTAMINANTS IN SOIL AND GROUND WATER.

THE DECANTED GROUND WATER RESULTING FROM THE SETTLING OF THE BIOREACTOR SLUDGE MAY BE REUSED IN
THE BIOREACTOR OR BE TESTED AND DISPOSED BY SIMPLY BEING SENT TO THE LOCAL POTW.

A SEMI-ANNUAL MONITORING PROGRAM TO ANALYZE FOR THOSE CONSTITUENTS OF CONCERN WOULD BE
IMPLEMENTED FOR A PERIOD OF FIVE (5) YEARS UPON COMPLETION OF THE REMEDY.  A PUBLIC HEALTH
ASSESSMENT WOULD BE CONDUCTED BY EPA AT THE END OF THE FIVE (5) YEARS.  FOLLOWING THIS
ASSESSMENT, MONITORING ACTIVITIES WOULD BE TERMINATED, PROVIDED THAT THE PUBLIC HEALTH
ASSESSMENT DOES NOT IDENTIFY A NEED FOR FURTHER REMEDIAL ACTION OR MONITORING.  THIS ALTERNATIVE
MEETS ALL ARARS.

THE TOTAL PRESENT VALUE COST FOR THIS ALTERNATIVE IS ESTIMATED TO BE $3,258,000 WHICH INCLUDES
$330,000 FOR OPERATION AND MAINTENANCE.

7.8 ALTERNATIVE 8:  BIOREMEDIATION - SOLID PHASE

WITH THIS TECHNOLOGY, THE CONTAMINATED SURFACE SOIL (23,000 CUBIC YARDS) WOULD BE EXCAVATED,
DISAGGREGATED, AND SCREENED AS IN THE DESCRIPTION OF THE SLURRY-PHASE BIOREMEDIATION AND
STOCKPILED IN A LINED CONTAMINANT AREA ON-SITE.  EXCAVATION OF SOIL WOULD REQUIRE TEMPORARY
EROSION CONTROL MEASURES TO PRESERVE SURFACE WATER QUALITY SOUTH AND SOUTHWEST OF THE SITE.

THE ON-SITE EXCAVATED AREAS TO BE USED FOR A LAND TREATMENT AREA WOULD BE FILLED AND LEVELED
WITH CLEAN FILL.  THE TREATMENT AREA WOULD HAVE BEEN GRADED TO FLOW WATER AND LEACHATE TO ONE
CORNER OF THE AREA.  THE LAND TREATMENT AREA WOULD BE LINED WITH A HIGH DENSITY POLYETHYLENE
(HDPE) GEOMEMBRANE LINER WITH WELDED SEAMS.  OVER THE LINER, FLAT PERFORATED PLASTIC PIPE
COVERED WITH FILTER FABRIC WOULD FORM A DRAINAGE SYSTEM TO CONDUCT WATER AND LEACHATE TO A
RETENTION POND.  THE LINER AND DRAINAGE SYSTEM WOULD BE COVERED WITH AT LEAST SIX (6) INCHES OF
CLEAN SAND TO PROMOTE DRAINAGE.  CONTAMINATED SOIL, HAVING BEEN DISAGGREGATED, WOULD BE LAID ON
THE SAND IN SIX (6) INCH LIFTS.

LOCAL NATURALLY-OCCURRING BACTERIA WOULD BE USED TO SEED THE SPREAD SOIL AND NUTRIENTS, AND
MOISTURE WOULD BE ADDED TO PROMOTE THE GROWTH OF BIOMASS.  LEACHATE AND DRAIN WATER WOULD BE
COLLECTED AND SPRAYED OVER THE TREATMENT AREA WHEN THE SOIL MOISTURE CONTENT FELL TOO LOW.  THE 
SOIL WOULD BE TILLED PERIODICALLY TO FACILITATE SOIL PARTICLE/BACTERIA CONTACT.  SOME PAHS WOULD
BE ELIMINATED BY PHOTOLYSIS AND BY VOLATILIZATION DUE TO THE DIRECT SUNLIGHT AND HOT WEATHER. 
AIR EMISSIONS MAY BE A PROBLEM AT CERTAIN TIMES AND MAY CAUSE COMPLAINTS FROM NEARBY RESIDENCES.

THE LAND TREATMENT AREA AND THE STOCKPILE AREA WOULD OCCUPY ALL OF THE SITE AREA.  A FENCE
ALREADY EXISTS AROUND THE SITE, BUT MAY HAVE TO BE RE-SET OR ADDED TO.  TREATMENT OF 23,000
CUBIC YARDS OF PAH-CONTAMINATED SOIL WOULD PROBABLY TAKE AT LEAST TWO (2) YEARS.  TREATED SOIL
COULD BE LEFT WHERE THEY LAY OR SPREAD OVER THE ENTIRE SITE.



CONTINUOUS MONITORING OF THE DISSOLVED OXYGEN, PH, NUTRIENTS, SOIL MOISTURE CONTENT, ETC., WOULD
BE REQUIRED.  A TEMPERATURE RANGE OF 50-100 DEGREES F WOULD BE REQUIRED.  AIR EMISSIONS FROM THE
TREATMENT AREA DUE TO VOLATILIZATION WOULD BE SIGNIFICANT JUST AFTER THE INITIAL SPREADING OF
THE SOIL WHEN LEVELS OF SOIL CONTAMINATION ARE STILL HIGH.

CONTAMINATED SOIL WOULD BE EFFECTIVELY TREATED AND THE INGESTION EXPOSURE PATHWAY BROKEN.  GIVEN
TIME, SOLID-PHASE BIOREMEDIATION WOULD SATISFY MOST ARARS AT THE SITE.

A SEMI-ANNUAL MONITORING PROGRAM TO ANALYZE FOR THOSE CONSTITUENTS OF CONCERN WOULD BE
IMPLEMENTED FOR A PERIOD OF FIVE (5) YEARS.  A PUBLIC HEALTH ASSESSMENT WOULD BE CONDUCTED AT
THAT TIME.  FOLLOWING THIS ASSESSMENT, MONITORING ACTIVITIES WOULD BE TERMINATED, PROVIDED THAT
THE PUBLIC HEALTH ASSESSMENT DOES NOT IDENTIFY A NEED FOR FURTHER REMEDIAL ACTION OR MONITORING. 
GROUND WATER USE RESTRICTIONS WOULD BE IMPOSED WITHIN A REASONABLE DISTANCE FROM THE SITE.  LAND
USE RESTRICTIONS WOULD BE IMPOSED TO PREVENT USE OF THE SITE FOR RESIDENTIAL PURPOSES.

IMPLEMENTATION TIME FOR THIS ALTERNATIVE IS EXPECTED TO BE SEVERAL YEARS.  HOWEVER, THE
PROJECTED UNIT COSTS MAKE THIS ALTERNATIVE COMPETITIVE WITH OTHER TECHNOLOGIES.  THIS
ALTERNATIVE WOULD BE AS EFFECTIVE TOWARDS THE PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT AS
OTHER TREATMENT TECHNOLOGIES.  IN ADDITION, CLIMATIC CONDITIONS OF THE SITE ARE FAVORABLE FOR
THIS TYPE OF TREATMENT.

THE TOTAL PRESENT VALUE COST FOR THIS ALTERNATIVE IS ESTIMATED TO BE $2,275,000 WHICH INCLUDES
$319,000 FOR OPERATION AND MAINTENANCE.

7.9 ALTERNATIVE 9:  BIOREMEDIATION - IN SITU

IN SITU BIOREMEDIATION WOULD REQUIRE THE DESIGN OF A GROUND WATER PUMPING AND REINJECTION SYSTEM
BOTH ON-SITE AND OFF-SITE.  SOIL WOULD NOT REQUIRE EXCAVATION.  THE NATURAL BIODEGRADATION
PROCESS WOULD BE ENHANCED BY INJECTING NUTRIENTS (I.E., PHOSPHORUS, NITROGEN, ETC.), OXYGEN
(E.G., HYDROGEN PEROXIDE), AND EVEN CULTURED BACTERIAL STRAINS. ADJUSTMENTS TO PH MAY ALSO BE
MADE.  THE GROUND WATER PUMPING AND REINJECTION WOULD CIRCULATE NUTRIENTS AND OXYGEN THROUGH A
CONTAMINATED AQUIFER AND THE ASSOCIATED SOIL.  AEROBIC BIODEGRADATION GENERALLY PROCEEDS MORE
RAPIDLY THAN ANAEROBIC BIODEGRADATION.

IN SITU BIOREMEDIATION WOULD DIRECTLY ATTACK BOTH SOIL AND GROUND WATER CONTAMINATION.  GROUND
WATER USE RESTRICTIONS WOULD BE IMPOSED WITHIN A REASONABLE DISTANCE FROM THE SITE.  LAND USE
RESTRICTIONS WOULD NOT NEED TO BE IMPOSED IF BOTH OIL AND GROUND WATER CONTAMINATION WERE
REDUCED TO INSIGNIFICANT LEVELS.

CONTINUOUS MONITORING OF THE DISSOLVED OXYGEN, PH, NUTRIENTS, ETC. WOULD BE REQUIRED. 
TEMPERATURES IN THE SUBSURFACE SOIL AND IN GROUND WATER AT VARIOUS DEPTHS WOULD HAVE TO BE
MONITORED.  ODORS MAY BE FORTHCOMING FROM THE EXTRACTION/REINJECTION SYSTEM AND MAY CAUSE
COMPLAINTS FROM THE PUBLIC.  ODOR MAY BE EMITTED FROM THE PROCESS AREA.  GROUND WATER WOULD NOT
BE ABLE TO BE USED FOR DRINKING OR IRRIGATION BY ANYONE IN THE SITE AREA BECAUSE OF THE HIGH
BACTERIAL COUNT AND THE INTERMEDIATE BREAKDOWN PRODUCTS OF THE BIODEGRADATION. HIGH BACTERIAL
COUNT IN THE GROUND WATER DURING PROCESSING WOULD PROHIBIT THE USE OF GROUND WATER EVEN FOR
IRRIGATION.

ROD CLEANUP LEVELS AND ADDITIONAL ALTERNATE CONCENTRATION LEVELS (ACLS) MAY NOT BE ABLE TO BE
COMPLETELY MET BY THIS ALTERNATIVE IN A SHORT PERIOD OF TIME.  THE ORIGINAL TIME FOR
IMPLEMENTATION MAY HAVE TO BE EXTENDED.

A SEMI-ANNUAL MONITORING PROGRAM TO ANALYZE FOR THOSE CONSTITUENTS OF CONCERN WOULD BE
IMPLEMENTED FOR A PERIOD OF FIVE (5) YEARS AFTER THE COMPLETION OF THE REMEDIAL ACTION.  A



PUBLIC HEALTH ASSESSMENT WOULD BE CONDUCTED AT THAT TIME.  FOLLOWING THIS ASSESSMENT, MONITORING
ACTIVITIES WOULD BE TERMINATED, PROVIDED THAT THE PUBLIC HEALTH ASSESSMENT DOES NOT IDENTIFY A
NEED FOR FURTHER REMEDIAL ACTION OR MONITORING.

THIS ALTERNATIVE SHOULD BE ABLE TO SATISFY MOST ARARS OVER A PERIOD OF TIME.

THE TOTAL PRESENT VALUE COST FOR THIS ALTERNATIVE IS ESTIMATED TO BE $2,299,000 WHICH INCLUDES
$319,000 FOR OPERATION AND MAINTENANCE.

7.10 ALTERNATIVE 10:  LOW TEMPERATURE THERMAL AERATION

TWENTY-THREE THOUSAND (23,000) CUBIC YARDS OF SURFACE OIL WOULD BE EXCAVATED, DISAGGREGATED,
SCREENED, AND STOCKPILED.  THE PREPARED SOIL WOULD THEN BE INTRODUCED TO THE LOW TEMPERATURE
THERMAL AERATION (LTTA) EQUIPMENT (PROCESSING EQUIPMENT WHICH WOULD OPERATE AT ITS MAXIMUM
TEMPERATURE OF 800 DEGREES F.)  PROCESS RESIDUALS WOULD BE PROCESSED SOIL, ASH FROM THE
AFTERBURNER OR SPENT CARBON, AND STACK GASES.  A BENCH-SCALE OR SMALL PILOT-SCALE TEST BURN
WOULD BE NEEDED TO EVALUATE THE TECHNICAL EFFECTIVENESS AND COST-EFFECTIVENESS OF THE PROCESS AT 
THIS SITE.

PRESENTLY, WESTON SERVICES, INC. HAS A SYSTEM AVAILABLE WHICH CAN PROCESS UP TO 7.5 TONS/HOUR. 
THE PROCESS SHOULD PRODUCE REMOVAL EFFICIENCIES GREATER THAN 90 PERCENT FOR 1, 2, AND 3-RING
PAHS.  PAHS WITH FOUR OR MORE RINGS WOULD NEED HIGHER TEMPERATURES FOR VOLATILIZATION.  IF
NECESSARY, OTHER TECHNOLOGIES COULD BE USED FOR THESE REMAINING PAHS.  STACK GASES WOULD HAVE TO
BE CONTINUOUSLY MONITORED TO ENSURE THAT AIR POLLUTION WAS NOT OCCURRING.

A SEMI-ANNUAL MONITORING PROGRAM TO ANALYZE FOR THOSE CONSTITUENTS OF CONCERN WOULD BE
IMPLEMENTED FOR A PERIOD OF FIVE (5) YEAR AFTER THE COMPLETION OF THE REMEDIAL ACTION.  A PUBLIC
HEALTH ASSESSMENT WOULD BE CONDUCTED AT THAT TIME.  FOLLOWING THIS ASSESSMENT, MONITORING
ACTIVITIES WOULD BE TERMINATED, PROVIDED THAT THE PUBLIC HEALTH ASSESSMENT DOES NOT IDENTIFY A
NEED FOR FURTHER REMEDIAL ACTION OR MONITORING.

THIS ALTERNATIVE WOULD PROBABLY PERMANENTLY AND EFFECTIVELY STRIP CONTAMINATED SOIL THAT EXCEED
CLEANUP GOALS.  ALL RISK OF EXPOSURE BY INGESTION OF CONTAMINATED SOIL WOULD BE ELIMINATED.  LOW
TEMPERATURE THERMAL AERATION SHOULD REDUCE THE TOXICITY, MOBILITY, AND VOLUME OF HAZARDOUS
CONSTITUENTS IN THE SOIL.  THIS ALTERNATIVE SHOULD SATISFY MOST ARARS.

THE TOTAL PRESENT VALUE COST FOR THIS ALTERNATIVE IS ESTIMATED TO BE $3,048,000 WHICH INCLUDES
$330,000 FOR OPERATION AND MAINTENANCE.

8.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

THIS SECTION PROVIDES THE BASIS FOR DETERMINING WHICH ALTERNATIVE PROVIDES THE BEST BALANCE OF
TRADE-OFFS WITH RESPECT TO THE EVALUATION CRITERIA.  THE MAJOR OBJECTIVE OF THE POST FEASIBILITY
STUDY (FS) WAS TO DEVELOP, SCREEN, AND EVALUATE ALTERNATIVES FOR REMEDIATING THE AMERICAN
CREOSOTE WORKS SITE.  THIS DECISION DOCUMENT DEALS WITH THE CONTAMINATED SURFACE SOIL.  SEVERAL
REMEDIAL TECHNOLOGIES WERE IDENTIFIED FOR THE SURFACE SOIL CLEANUP.  THESE TECHNOLOGIES WERE
SCREENED BASED ON THEIR FEASIBILITY GIVEN THE CONTAMINANTS PRESENT AND THE SITE CHARACTERISTICS.

THOSE WHICH REMAINED AFTER THE INITIAL SCREENING WERE EVALUATED IN DETAIL BASED ON THE NINE
CRITERIA REQUIRED BY SARA.  COST WAS USED TO COMPARE ALTERNATIVES ONLY WHEN THEY PROVIDED
SIMILAR DEGREES OF PROTECTION AND TREATMENT.  A SUMMARY OF THE RELATIVE PERFORMANCE OF THE
ALTERNATIVES WITH RESPECT TO EACH OF THE NINE CRITERIA IS PROVIDED IN THIS SECTION.  A GLOSSARY
OF THE VALUATION CRITERIA IS OFFERED IN TABLE 8.1.



                                   TABLE 8.1
                        GLOSSARY OF EVALUATION CRITERIA

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT - ADDRESSES WHETHER OR NOT A REMEDY
PROVIDES ADEQUATE PROTECTION AND DESCRIBES HOW RISKS POSED THROUGH EACH PATHWAY ARE ELIMINATED,
REDUCED, OR CONTROLLED THROUGH TREATMENT, ENGINEERING CONTROLS, OR INSTITUTIONAL CONTROLS.

COMPLIANCE WITH ARARS - ADDRESSES WHETHER OR NOT A REMEDY WILL MEET ALL OF THE APPLICABLE OR
RELEVANT AND APPROPRIATE REQUIREMENTS OF OTHER FEDERAL AND STATE ENVIRONMENTAL STATUTES AND/OR
PROVIDES GROUNDS FOR INVOKING A WAIVER.

LONG-TERM EFFECTIVENESS AND PERMANENCE - REFERS TO THE MAGNITUDE OF RESIDUAL RISK AND THE
ABILITY OF A REMEDY TO MAINTAIN RELIABLE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT OVER
TIME ONCE CLEANUP GOALS HAVE BEEN MET.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME - IS THE ANTICIPATED PERFORMANCE OF THE TREATMENT
TECHNOLOGIES THAT MAY BE EMPLOYED IN A REMEDY.

SHORT-TERM EFFECTIVENESS - REFERS TO THE SPEED WITH WHICH THE REMEDY ACHIEVES PROTECTION, AS
WELL AS THE REMEDY'S POTENTIAL TO CREATE ADVERSE IMPACTS ON HUMAN HEALTH AND THE ENVIRONMENT
THAT MAY RESULT DURING THE CONSTRUCTION AND IMPLEMENTATION PERIOD.

IMPLEMENTABILITY - IS THE TECHNICAL AND ADMINISTRATIVE FEASIBILITY OF A REMEDY, INCLUDING THE
AVAILABILITY OF MATERIALS AND SERVICES NEEDED TO IMPLEMENT THE CHOSEN SOLUTION.

COST - INCLUDES CAPITAL AND OPERATION AND MAINTENANCE COSTS.

STATE ACCEPTANCE - INDICATES WHETHER THE STATE CONCURS WITH, OPPOSES, OR HAS NO COMMENT ON THE
PREFERRED ALTERNATIVE.

COMMUNITY ACCEPTANCE - WILL BE ASSESSED IN THE RESPONSIVENESS SUMMARY IN THE APPENDIX OF THE
RECORD OF DECISION AFTER REVIEWING THE PUBLIC COMMENTS RECEIVED ON THE POST FEASIBILITY STUDY
AND THE PROPOSED PLAN.



OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

ALL OF THE ALTERNATIVES WITH THE EXCEPTION OF THE NO ACTION ALTERNATIVE WOULD PROVIDE ADEQUATE
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT BY ELIMINATING, REDUCING, OR CONTROLLING RISK
THROUGH TREATMENT, ENGINEERING CONTROLS, OR INSTITUTIONAL CONTROLS.

BECAUSE THE NO ACTION ALTERNATIVE WOULD NOT BE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT,
IT IS NOT CONSIDERED FURTHER IN THIS ANALYSIS AS AN OPTION FOR THE SITE.

COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

ALL ALTERNATIVES WOULD MEET THEIR RESPECTIVE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
OF FEDERAL AND STATE ENVIRONMENTAL LAWS; HOWEVER, ALTERNATIVE 2 - RCRA LANDFILLING, DOES NOT
MEET SARA'S (SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT) PREFERENCE FOR TREATMENT.

LONG-TERM EFFECTIVENESS AND PERMANENCE

LONG-TERM EFFECTIVENESS AND PERMANENCE WOULD BE PROVIDED BY ALL ALTERNATIVES THROUGH ELIMINATION
OF RISK POSED BY CONTAMINANTS AT THE ACW SITE.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME

ALTERNATIVE 2 DOES NOT PROVIDE FOR A REDUCTION OF TOXICITY OR VOLUME OF THE CONTAMINANTS BUT
WOULD REDUCE THEIR MOBILITY.  ALTERNATIVE 5 WOULD REDUCE TOXICITY AND MOBILITY BUT NOT VOLUME OF
THE CONTAMINANTS.

ALTERNATIVES 6, 7, 8, 9, AND 10 WOULD REDUCE TOXICITY, MOBILITY, AND/OR VOLUME.

SHORT-TERM EFFECTIVENESS

THE ALTERNATIVES WILL REQUIRE VARYING AMOUNTS OF TIME TO ACHIEVE CLEANUP OF THE SITE.  ALL
ALTERNATIVES WOULD HAVE A DEGREE OF SHORT-TERM EFFECTIVENESS.  COMPARED TO THE OTHER
ALTERNATIVES, THE IN SITU BIOREMEDIATION ALTERNATIVE WOULD NOT HAVE AS GREAT A DEGREE OF
SHORT-TERM EFFECTIVENESS DUE TO THE TIME REQUIRED FOR BACTERIAL CULTURE GROWTH.  ANY SHORT-TERM
RISK TO WORKERS INVOLVED IN CONSTRUCTION OF THE REMEDY WOULD BE REDUCED THROUGH IMPLEMENTATION
OF A HEALTH AND SAFETY PLAN.

IMPLEMENTABILITY

ALL ALTERNATIVES ARE IMPLEMENTABLE, HOWEVER, IT IS IMPORTANT TO NOTE THAT ALL ALTERNATIVES WOULD
REQUIRE VARIOUS STEPS TO REACH FULL-SCALE IMPLEMENTATION.  THESE INITIAL ACTIVITIES WOULD
INCLUDE ITEMS SUCH AS TREATABILITY STUDIES, BENCH-SCALE OR PILOT-SCALE STUDIES, TEST BURNS, AND
CULTURING OF BACTERIAL STRAINS.

COST

THE PRESENT ESTIMATED COST OF EPA'S SELECTED REMEDY RANGES FROM 2.3 MILLION TO 3.3 MILLION
DOLLARS.  THE SELECTED REMEDY PROVIDES OVERALL EFFECTIVENESS PROPORTIONAL TO ITS COSTS SUCH THAT
THE REMEDY REPRESENTS A REASONABLE VALUE FOR THE MONEY.  WHEN THE RELATIONSHIP BETWEEN COST AND
OVERALL EFFECTIVENESS OF THE SELECTED REMEDY IS VIEWED IN LIGHT OF THE RELATIONSHIP BETWEEN COST
AND OVERALL EFFECTIVENESS PROVIDED BY OTHER ALTERNATIVES, THE SELECTED REMEDY APPEARS TO BE
COST-EFFECTIVE.



STATE ACCEPTANCE

THE STATE OF FLORIDA AS REPRESENTED BY THE FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION IS IN
FAVOR OF THE SELECTED REMEDY FOR REMEDIATING THE SURFACE SOIL AT THE ACW SITE.

COMMUNITY ACCEPTANCE

BASED ON COMMENTS MADE BY CITIZENS AT THE PUBLIC MEETING HELD ON SEPTEMBER 6, 1989, AND THOSE
RECEIVED DURING THE PUBLIC COMMENT PERIOD, THE COMMUNITY BELIEVES THE SELECTED REMEDY WILL
EFFECTIVELY PROTECT HUMAN HEALTH AND THE ENVIRONMENT.

#SR
9.0 SELECTED REMEDY

EPA SELECTS BIOLOGICAL TREATMENT (BIOREMEDIATION) AS THE MOST APPROPRIATE ALTERNATIVE TECHNOLOGY
TO REMEDIATE THE ACW SITE.  BASED ON AVAILABLE DATA AND ANALYSIS TO DATE, SOLID PHASE
BIOREMEDIATION (ALTERNATIVE 8) IS EXPECTED TO BE THE MOST APPROPRIATE SOLUTION FOR MEETING THE
GOALS OF THE INITIAL SURFACE SOIL OPERABLE UNIT AT THE AMERICAN CREOSOTE WORKS SITE.  HOWEVER,
TREATABILITY STUDIES WOULD BE CONDUCTED DURING THE PRE-DESIGN PHASE TO DETERMINE THE MOST
EFFECTIVE TYPE OF BIOLOGICAL TREATMENT (I.E. SLURRY PHASE, SOLID PHASE, OR IN SITU PHASE). 
SOLID PHASE BIOREMEDIATION INCLUDES EXCAVATION AND TREATMENT OF SOIL IN AN ON-SITE LAND
TREATMENT AREA.  AT THE PRESENT, EPA IS SUCCESSFULLY APPLYING THIS TECHNOLOGY AT ANOTHER
SUPERFUND SITE IN FLORIDA.

BASED ON CURRENT INFORMATION, THE SELECTED PROVIDES THE BEST BALANCE AMONG THE NINE CRITERIA
THAT EPA USES TO EVALUATE ALTERNATIVES.  THE RATIONALE FOR CHOOSING THIS ALTERNATIVE INCLUDES
THE FOLLOWING REASONS:

• PROVIDES IMMEDIATE PROTECTION TO HUMAN HEALTH FROM THE POTENTIAL THREATS ASSOCIATED WITH
DIRECT CONTACT WITH THE CONTAMINATED SURFACE SOIL;

• CONTRIBUTES TO THE IMPLEMENTATION OF A MORE PERMANENT REMEDY AT THE SITE;

• IS CONSISTENT WITH ADDITIONAL SITE ACTIONS AND WILL BE COMPATIBLE WITH THE FINAL SITE
REMEDY.

#SD
10.0 STATUTORY DETERMINATIONS

THE US EPA AND FDER HAVE DETERMINED THAT THIS REMEDY WILL SATISFY THE STATUTORY REQUIREMENTS OF
SECTION 121 OF CERCLA BY PROVIDING PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT, ATTAINING
ARARS, PROVIDING COST-EFFECTIVENESS, AND UTILIZING PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
TECHNOLOGIES OR RESOURCE RECOVERY TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE.  SECTIONS 10.1
AND 10.5 BELOW ARE THE STATUTORY REQUIREMENTS FOR THIS SITE.

10.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE SELECTED REMEDY OF SOLID PHASE BIOREMEDIATION PROVIDES PROTECTION OF HUMAN HEALTH AND THE
ENVIRONMENT BY ELIMINATING THE DIRECT THREAT THROUGH DERMAL CONTACT WITH CONTAMINATED SURFACE
SOIL.  THE SOURCE OF CONTAMINATION, THE SURFACE SOIL, WILL BE EXCAVATED AND TREATED.  FOR A
SHORT PERIOD FOLLOWING EXCAVATION, CONCENTRATIONS OF CONTAMINANTS MIGHT EXCEED ARARS BUT THIS
CONCENTRATION WILL DECREASE AFTER TIME WITH TREATMENT.

10.2 ATTAINMENT OF THE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)



REMEDIAL ACTIONS PERFORMED UNDER CERCLA, AS AMENDED BY SARA, MUST COMPLY WITH ALL APPLICABLE OR
RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS). ALL ALTERNATIVES CONSIDERED FOR THE ACW SITE WERE
EVALUATED ON THE BASIS OF THE DEGREE TO WHICH THEY COMPLIED WITH THESE REQUIREMENTS.  THE
RECOMMENDED ALTERNATIVE WAS FOUND TO MEET OR EXCEED THE ARARS.

WHEN ARARS ARE NOT AVAILABLE FOR SPECIFIC COMPOUNDS OR EXPOSURE MEDIA (SUCH AS SOIL), THE
CLEANUP GOALS ARE BASED ON AGENCY REFERENCE DOSES (RFD) FOR NONCARCINOGENS AND 10(-5) RISK
LEVELS FOR CARCINOGENS DERIVED BY USE OF AGENCY POTENCY FACTORS AND SITE SPECIFIC EXPOSURE
ASSUMPTIONS.

NO FEDERAL OR STATE CONTAMINANT-SPECIFIC ARAR HAS BEEN IDENTIFIED FOR PAH, PCP, OR
DIOXIN-CONTAMINATED SOIL.

POTENTIAL FEDERAL LOCATION-SPECIFIC ARARS FOR THE ACW SITE INCLUDE THE FOLLOWING:

• RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) LOCATION REQUIREMENTS - MANDATES THAT
HAZARDOUS WASTE TREATMENT, STORAGE, OR DISPOSAL FACILITIES LOCATED WITHIN A 100-YEAR 
FLOODPLAIN MUST BE DESIGNED, CONSTRUCTED, OPERATED, AND MAINTAINED TO AVOID WASHOUT.

• FISH AND WILDLIFE COORDINATION ACT - REQUIRES ADEQUATE PROTECTION OF FISH AND
WILDLIFE IF ANY STREAM OR OTHER BODY OF WATER IS MODIFIED.

• ENDANGERED SPECIES ACT - REQUIRES ACTION TO CONSERVE ENDANGERED OR THREATENED
SPECIES FOR ACTIVITIES IN CRITICAL HABITATS UPON WHICH THESE SPECIES DEPEND.

• NATIONAL HISTORICAL PRESERVATION ACT - REQUIRES THAT ACTION BE TAKEN TO PRESERVE OR
RECOVER HISTORICAL OR ARCHAEOLOGICAL DATA WHICH MIGHT BE DESTROYED AS A RESULT OF
SITE ACTIVITIES.

FEDERAL REGULATIONS THAT CONTAIN POTENTIAL ACTION-SPECIFIC ARARS FOR THE SITE ARE LISTED BELOW:

• 40 CFR SECTION 264.99 COMPLIANCE MONITORING PROGRAM - ESTABLISHES CRITERIA FOR
MONITORING GROUND WATER QUALITY WHEN CONTAMINANTS HAVE BEEN DETECTED.  THIS INVOLVES 
DEVELOPMENT OF A GROUND WATER QUALITY DATA BASE SUFFICIENT ENOUGH TO CHARACTERIZE
SEASONAL FLUCTUATIONS IN GROUND WATER QUALITY AT THE SITE.

• CLEAN WATER ACT (CWA) - PROVIDES CRITERIA FOR GROUND WATER REMEDIATION AND DISCHARGE
INTO SURFACE WATERS.

• RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) - THE PROVISIONS OF RCRA PERTINENT TO
THE ACW SITE HAVE BEEN PROMULGATED UNDER 40 CFR PARTS 257, 260, 261, 262, 263, 264,
269, AND 280.  EPA HAS DETERMINED THAT THE ABOVE REGULATIONS ARE APPLICABLE TO RCRA
CHARACTERIZED OR LISTED HAZARDOUS WASTES (40 CFR PART 260) WHICH WERE EITHER:  1)
WERE DISPOSED AT A SITE AFTER NOVEMBER 19, 1980; OR 2) THE CERCLA REMEDIAL ACTION
CONSISTS OF TREATMENT, STORAGE, OR DISPOSAL AS DEFINED BY RCRA (40 CFR PART 264). 
IN ADDITION, THE REGULATIONS ARE RELEVANT AND APPROPRIATE TO RCRA HAZARDOUS WASTES
DISPOSED AT A SITE PRIOR TO NOVEMBER 19, 1980.  EXAMPLES OF RCRA REQUIREMENTS
INCLUDE MINIMUM TECHNOLOGY STANDARDS, MONITORING REQUIREMENTS, AND STORAGE AND
DISPOSAL PROHIBITIONS.

• CLEAN AIR ACT (CAA) - THE CAA REQUIREMENTS MAY BE APPLICABLE IN CASES WHERE ON-SITE
THERMAL DESTRUCTION IS CONSIDERED.

• LAND DISPOSAL RESTRICTIONS - THE LDRS ARE APPLICABLE TO THE WASTE ON-SITE IF THE



SOIL IS EXCAVATED AND REMOVED OR EXCAVATED AND TREATED.  IN ALTERNATIVES WHERE THE
LDRS ARE APPLICABLE, THE SOIL MUST BE TREATED TO THE INTERIM TREATMENT LEVELS PRIOR  
TO LAND DISPOSAL.

• SECTION 121(D) OF THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) - SARA
REQUIRES THAT THE SELECTED REMEDIAL ACTION ESTABLISH A LEVEL OR STANDARD OF CONTROL
WHICH COMPLIES WITH ALL ARARS.  AT THE ACW SITE, GROUND WATER DISCHARGES INTO     
PENSACOLA BAY AND, THEREFORE, BEYOND THE BOUNDARIES OF THE SITE.  APPLICABLE
STATUTORY LANGUAGE CONCERNING CLEANUP STANDARDS UNDER CERCLA IS FOUND IN SECTION
121(D)(2)(B)(II) OF SARA.  SARA DOES NOT ALLOW ANY INCREASE IN CONTAMINANTS IN      
OFF-SITE SURFACE WATER.  TO RELATE HEALTH-BASED STANDARDS FOR CONTAMINANT
CONCENTRATIONS TO POTENTIAL RECEPTORS, A CURRENT-USE SCENARIO WAS EMPLOYED.  UNDER
AN EVALUATION OF THE CURRENT-USE SCENARIO, THERE ARE NO DIRECT RECEPTORS OF GROUND   
WATER AT OR DOWNGRADIENT OF THE SITE.  RATHER, THE CLOSEST POTENTIAL RECEPTORS ARE
ASSOCIATED WITH SURFACE WATER USE WHERE AFFECTED GROUND WATER DISCHARGES TO
PENSACOLA BAY.

10.3 COST-EFFECTIVENESS

THE PRESENT ESTIMATED COST OF EPA'S SELECTED REMEDY RANGES FROM $2.3 MILLION TO 3.3 MILLION
DOLLARS.  THE SELECTED REMEDY AFFORDS OVERALL EFFECTIVENESS PROPORTIONAL TO ITS COSTS SUCH THAT
THE REMEDY REPRESENTS A REASONABLE VALUE FOR THE MONEY.  WHEN THE RELATIONSHIP BETWEEN COST AND
OVERALL EFFECTIVENESS OF THE SELECTED REMEDY IS VIEWED IN LIGHT OF THE RELATIONSHIP BETWEEN COST
AND OVERALL EFFECTIVENESS AFFORDED BY OTHER ALTERNATIVES, THE SELECTED REMEDY APPEARS TO BE COST
EFFECTIVE.

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

THE US EPA BELIEVES THIS REMEDY IS THE MOST APPROPRIATE CLEANUP SOLUTION FOR INITIATING THE
FIRST OPERABLE UNIT AT THE ACW SITE AND PROVIDES THE BEST BALANCE AMONG THE EVALUATION CRITERIA
FOR THE REMEDIAL ALTERNATIVES CONSIDERED.  THIS REMEDY PROVIDES EFFECTIVE PROTECTION IN BOTH THE
SHORT- AND LONG-TERM TO POTENTIAL HUMAN AND ENVIRONMENTAL RECEPTORS, IS READILY IMPLEMENTED, IS
COST-EFFECTIVE, AND IS CONSISTENT WITH FUTURE RESPONSE ACTIONS TO BE UNDERTAKEN AT THE SITE.
BIOREMEDIATION OF THE CONTAMINATED SURFACE SOIL REPRESENTS A PERMANENT SOLUTION (THROUGH
TREATMENT) WHICH WILL EFFECTIVELY REDUCE AND/OR ELIMINATE MOBILITY OF HAZARDOUS WASTES AND
HAZARDOUS SUBSTANCES INTO THE ENVIRONMENT.

10.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

THE STATUTORY PREFERENCE FOR TREATMENT WILL BE PARTIALLY MET BECAUSE THE SELECTED REMEDY
DESCRIBED HEREIN ONLY TREATS THE CONTAMINATED SURFACE SOIL.  FUTURE REMEDIAL ACTIONS TO BE
PERFORMED AT THE SITE WILL TREAT THE PRINCIPAL THREAT POSED BY THE CONTAMINATED GROUND WATER AND
THE SOLIDIFIED SLUDGES AND UNDERLYING SUBSURFACE SOIL.



#TA
TABLES AND ATTACHMENTS
                                  TABLE 5.1
                           CARCINOGENICITY OF PAHS

   CHEMICALS FOR WHICH THERE IS SUFFICIENT EVIDENCE THAT THEY ARE
   CARCINOGENIC IN ANIMALS:

   BENZO(A)ANTHRACENE                     7H-DIBENZO(C,G)CARBAZOLE
   BENZO(B)FLUORANTHENE                   DIBENZO(A,E)PYRENE
   BENZO(J)FLUORANTHENE                   DIBENZO(A,H)PYRENE
   BENZO(K)FLUORANTHENE                   DIBENZO(A,I)PYRENE
   BENZO(A)PYRENE                         DIBENZO(A,L)PYRENE
   DIBENZO(A,H)ACRIDINE                   IDENO(1,2,3-C,D)PYRENE
   DIBENZO(A,J)ACRIDINE                   5-METHYLCRYSENE
   DIBENZO(A,H)ANTHRACENE

   CHEMICALS FOR WHICH THERE IS LIMITED EVIDENCE THAT THEY ARE CARCINOGENIC
   IN ANIMALS:

   ANTHANTHRENE                           DIBENZO(A,C)ANTHRACENE
   BENZO(C)ACRIDINE                       DIBENZO(A,J)ANTHRACENE
   CARBAZOLE                              DIBENZO(A,E)FLUORANTHENE
   CHRYSENE                               2-, 3-, 4-, AND 6-METHYLCHRYSENE
   CYCLOPENTA(C,D)PYRENE                  2- AND 3-METHYLFLUORANTHENE

   CHEMICALS FOR WHICH THE EVIDENCE IS INADEQUATE TO ASSESS THEIR CARCINOGENEITY:

   BENZO(A)ACRIDINE                       CORONENE
   BENZO(G,H,I)FLUORANTHENE               1,4-DIMETHYLPHENANTHRENE
   BENZO(A)FLUORENE                       FLUORENE
   BENZO(B)FLUORENE                       1-METHYLCHRYSENE
   BENZO(C)FLUORENE                       1-METHYLPHENANTHRENE
   BENZO(G,H,I)PERYLENE                   PERYLENE
   BENZO(C)PHENANTHRENE                   PHENANTHRENE
   BENZO(E)PYRENE                         TRIPHENYLENE

   CHEMICALS FOR WHICH THE AVAILABLE DATA PROVIDE NO EVIDENCE THAT THEY ARE CARCINOGENIC:

   ANTHRACENE                             PYRENE
   FLUORANTHENE

   SOURCE:  IARC 1983, 1984



                                 APPENDIX A
                                  SITE DATA

                   TOTAL SELECT PAH CONCENTRATION ON-SITE
                           AMERICAN CREOSOTE WORKS
                             PENSACOLA, FLORIDA

                      TOTAL SELECT PAH CONCENTRATION (MG/KG)
                                DEPTH BLS (INCHES)
   SAMPLE
   LOCATION           4-12           18-24          VADOSE ZONE

   1 (BACKGROUND)     ----           ----           ----
   34                 57.00          1078.0         ----
   35                  7.34          ----           1.18
   36                 41.40          2.25           0.16
   37                 40.20          ----           ----
   38                 11.89          1.91           ----
   39                 24.10          ----           ----
   40                 42.40          12.18          0.40
   41                 ----           10.15          0.91
   42                  1.16          ----           ----
   43                  3.41          ----           ----
   44                102.6           39.00          1.79
   45                 31.40          ----           ----
   46                 13.49          1.83           ----
   47                 51.80          1.84           0.08
   48                498.0           70.2           0.48
   49                  7.17          9.22           0.30
   50                 35.80          55.80         29.41
   51                  3.01          ----           ----
   60                  6.97          ----           ----



                 DIOXIN/DIBENZOFURAN CONCENTRATIONS ON-SITE
                           AMERICAN CREOSOTE WORKS
                             PENSACOLA, FLORIDA

            TOTAL DIOXIN/DIBENZOFURAN CONTRATION IN TEQS (1)
                                (UG/KG)
                           DEPTH BLS (INCHES)

   SAMPLE             4-12           18-24          VADOSE ZONE
   LOCATION           TEQ            TEQ                 TEQ

   1 (BACKGROUND)     ----           ----                ----
   36                 1.03           ----                ----
   38                 0.66           0.75                .01
   40                 1.31           1.86                .01
   46                 0.07           .003                ----
   48                 1.39           .01                 ----

   ---- MATERIAL WAS ANALYZED FOR BUT NOT DETECTED

   4-2   INCHES BLS REPRESENTS A SAMPLING DEPTH
   18-24 INCHES BLS REPRESENTS B SAMPLING DEPTH
   VADOSE ZONE      REPRESENTS C SAMPLING DEPTH

   (1) NOTE:     SPECIFIC DIOXINS/DIBENZOFURANS ARE CONVERTED TO
                 2,3,7,8-TCDD TOXICITY EQUIVALENTS (1987 TEQS) USING THE
                 TOXICITY FACTORS FROM TABLE 3-3 IN THE RISK ASSESSMENT
                 (JUNE 1988), I.E.:

                 2,3,7,8 - HEXA  CDDS ---- .04
                 2,3,7,8 - HEPTA CDDS ---- .001
                 2,3,7,8 - PENTA CDFS ---- .1
                 2,3,7,8 - HEXA  CDFS ---- .01
                 2,3,7,8 - HEPTA CDFS ---- .001



                   PENTACHLOROPHENOL CONCENTRATION ON-SITE
                           AMERICAN CREOSOTE WORKS
                             PENSACOLA, FLORIDA

   SAMPLE             PENTACHLOROPHENOL CONCENTRATION (MG/KG)
   LOCATION                     DEPTH BLS (INCHES)

                      4-12          18-24      VADOSE ZONE
   1 (BACKGROUND)     --             --             --
   34                 --             --             --
   35                 11.0           --             --
   36                  8.6           --             --
   37                  5.6           --             --
   38                  3.4            5.2           --
   39                  9.4           --             --
   40                 16.0           17.0           --
   41                 --              5.5           --
   42                 --             --             --
   43                  1.5            0.2           --
   44                 15.0            2.4           --
   45                  5.2           --             --
   46                 --             --             --
   47                110.0           --             --
   48                 --              0.74          --
   49                  2.9            5.5           --
   50                  5.0           --             --
   51                 --             --             --
   60                  0.34           0.34          --

   -- MATERIAL WAS ANALYZED FOR BUT NOT DETECTED

   4-12  INCHES BLS REPRESENTS A SAMPLING DEPTH
   18-24 INCHES BLS REPRESENTS B SAMPLING DEPTH
   VADOSE ZONE      REPRESENTS C SAMPLING DEPTH



                RANGE AND FREQUENCY OF CHEMICAL CONTAMINANTS
                              IN VARIOUS MEDIA
                     AMERICAN CREOSOTE WORKS, INC., SITE
            ALL CONCENTRATIONS IN MG/KG (SOILS) AND UG/L (WATER)

                          SOILS            GROUNDWATER          SEDIMENT
                      CONCENTRATION       CONCENTRATION       CONCENTRATION
                      RANGE AND NO.       RANGE AND NO.       RANGE AND NO.
   CONTAMINANT       OF OBSERVATIONS     OF OBSERVATIONS    OF OBSERVATIONS

   POLYCYCLIC AROMATIC HYDROCARBONS (PAHS)

   BENZO(A)ANTHRACENE      8.8-870 (16)                       7,300 (1)
   BENZO(A)PYRENE          6.7-140 (10)
   BENZO(B)FLUORANTHENE    9.2-480 (17)                       8,300
   BENZO(K)FLUORANTHENE    7.9-8.7 (2)
   CHRYSENE                5.6-750 (19)
   ANTHRACENE              7.2-1,600 (17)   6,400-430,000 (*) (2)
   BENZO(GHI)PERYLENE      5.4-20 (5)
   FLUORENE                7.1-1,800 (13)   50-140,000 (*) (13)
                                                              5,700 (1)
   PHENANTHRENE            5.7-29,000 (21)  30-1,300 (10)     20,000 (1)
   DIBENZO(A,H)ANTHRACENE  7.8-91 (2)
   INDENO(1,2,3-CD)PYRENE  6.1-210 (5)
   PYRENE                  7.2-9,000 (29)   2,200 (1)         15,000 (1)

   OTHER ACID AND BASE/NEUTRAL ORGANICS

   ACENAPHTHENE            7.3-6,900 (12)   40-140,000 (*) (12)
   FLUORANTHENE            8.1-10,000 (30)  60-2,700 (3)      18,000 (1)
   NAPHTHALENE             74-1,100 (7)     35-580,000 (*) (17)
   DIBENZOFURAN            58-880 (8)       45-660 (6)
   2-METHYLNAPHTHALENE     39-540 (7)       3503,680 (8)
   PENTACHLOROPHENOL       7.2-2,500 (10)

   VOLATILE ORGANICS

   BENZENE                 0.04-0.13 (3)    6-150 (15)
   ETHYLBENZENE            0.03-0.26 (5)    15-110 (15)
   TOLUENE                 0.01-0.22 (7)    5-150 (15)
   ACETONE                 0.08 (1)         400-2,700 (8)
   O-XYLENE                0.01-0.35 (10)   5-240 (16)

   PESTICIDES

   BETA-BHC                                 0.66-0.9 (5) (+)
   ENDOSULFAN                               0.47 (2) (++)

   (+) ONE REPORTED CONCENTRATION @ 230 (*)
   (++) SAME SAMPLE AS ABOVE, 12 UG/L
   (*) MAY BE IN ERROR OWING TO NONREPRESENTATIVE DATA



RESPONSIVENESS SUMMARY

THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY (EPA) AND THE FLORIDA DEPARTMENT OF
ENVIRONMENTAL REGULATION (FDER) ESTABLISHED A PUBLIC COMMENT PERIOD FROM SEPTEMBER 6, 1989
THROUGH SEPTEMBER 27, 1989 FOR INTERESTED PARTIES TO COMMENT ON EPA'S AND FDER,A PROPOSED
REMEDIAL ACTION PLAN (PRAP) FOR THE FIRST OPERABLE UNIT AT THE AMERICAN CREOSOTE WORKS, INC.
(ACW) SITE.  THE COMMENT PERIOD FOLLOWED A PUBLIC MEETING CONDUCTED BY EPA HELD AT THE EACAMBIA
COUNTY HEALTH DEPARTMENT BUILDING IN PENSACOLA, FLORIDA.  THE MEETING PRESENTED THE STUDIES
UNDERTAKEN AND THE PREFERRED REMEDIAL ALTERNATIVE FOR THE SITE.

A RESPONSIVENESS SUMMARY IS REQUIRED BY SUPERFUND POLICY TO PROVIDE A SUMMARY OF CITIZEN
COMMENTS AND CONCERNS ABOUT THE SITE, AS RAISED DURING THE PUBLIC COMMENT PERIOD, AND THE
RESPONSE TO THOSE CONCERNS. ALL COMMENTS SUMMARIZED IN THIS DOCUMENT HAVE BEEN FACTORED INTO THE
FINAL DECISION OF THE PREFERRED ALTERNATIVE FOR CLEANUP OF THE ACW SITE.

THIS RESPONSIVENESS SUMMARY FOR THE ACW SITE IS DIVIDED INTO THE FOLLOWING SECTIONS:

   I.     OVERVIEW:   THIS SECTION DISCUSSES THE RECOMMENDED ALTERNATIVE
          FOR REMEDIAL ACTION AND THE PUBLIC REACTION TO THIS ALTERNATIVE.

   II.    BACKGROUND ON  COMMUNITY INVOLVEMENT AND CONCERNS:  THIS SECTION
          PROVIDES A BRIEF HISTORY OF COMMUNITY INTEREST AND CONCERNS
          REGARDING THE ACW SITE.

   III.   SUMMARY OF MAJOR QUESTIONS RECEIVED DURING THE PUBLIC COMMENTS
          PERIOD  AND EPA'S OR FDER'S RESPONSE:   THIS SECTION
          PRESENTS BOTH ORAL AND WRITTEN COMMENTS SUBMITTED DURING THE
          PUBLIC COMMENT PERIOD, AND PROVIDES RESPONSE TO THESE COMMENTS.

   IV.    REMAINING CONCERNS: THIS SECTION DISCUSSES COMMUNITY CONCERNS
          THAT EPA SHOULD BE AWARE OF IN DESIGN AND IMPLEMENTATION OF THE
          FIRST OPERABLE UNIT AND IN PLANNING FOR THE SECOND OPERABLE UNIT.

I.     OVERVIEW:

THE PREFERRED REMEDIAL ALTERNATIVE WAS PRESENTED TO THE PUBLIC IN A PUBLIC MEETING HELD ON
SEPTEMBER 6, 1989.  THE RECOMMENDED ALTERNATIVE IS AN OPERABLE UNIT RECORD OF DECISION (ROD)
WHICH ADDRESSES THE SURFACE, SOIL CONTAMINATION.  THE MAJOR COMPONENTS OF THE RECOMMENDED
ALTERNATIVE FOR THE SURFACE SOIL INCLUDE:

• EXCAVATION, SCREENING, AND STOCKPILING OF CONTAMINATED SURFACE SOIL

• TREATMENT OF THE STOCKPILED SOIL BY BIOREMEDIATION

• ON-SITE DISPOSAL OF REMEDIATED SOIL.

THE COMMUNITY, IN GENERAL, FAVORS THE SELECTION OF THE RECOMMENDED ALTERNATIVE.

II.  BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERN:

THE PENSACOLA COMMUNITY HAS BEEN AWARE OF THE CONTAMINATION PROBLEM AT ACW SITE FOR SEVERAL
YEARS.  A PUBLIC MEETING WAS HELD AT THE PENSACOLA YACHT CLUB TO INFORM THE MEMBERSHIP OF THE
FINDINGS OF THE REMEDIAL INVESTIGATION.  A SECOND PUBLIC MEETING WAS HELD ON AUGUST 15, 1985 TO
PRESENT THE DRAFT FEASIBILITY STUDY AND ALLOW FOR PUBLIC COMMENT.



EPA AND FDER CONDUCTED THE THIRD PUBLIC MEETING ON SEPTEMBER 6, 1989. THE PURPOSE OF THIS
MEETING WAS TO EXPLAIN THE RESULTS OF THE SITE STUDIES, TO PRESENT THE RECOMMENDATIONS OF EPA
AND FDER FOR THE SITE CLEANUP, AND TO ACCEPT QUESTIONS AND COMMENTS FROM THE PUBLIC ON THE SITE
OR ITS CLEANUP.  AT THIS MEETING, THE KEY ISSUES AND CONCERNS IDENTIFIED WERE:

TIME:  THE PUBLIC WAS CONCERNED WITH THE AMOUNT OF TIME THAT IT WILL TAKE TO CLEANUP THE SITE.

THE PUBLIC WANTED TO BE BETTER INFORMED OF SITE ACTIVITIES.

III.   SUMMARY  OF MAJOR QUESTIONS AND COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND
       EPA'S OR FDER'S RESPONSES:

1.) ONE COMMENTER INQUIRED HOW WOULD THE PUBLIC BE NOTIFIED.

EPA RESPONSE:  EPA DEVELOPED A COMMUNITY RELATIONS PLAN THAT OUTLINED EPA,S ROLE IN
COMMUNICATING WITH THE PUBLIC.  AS A PART OF THE COMMUNITY RELATIONS PLAN, A MAILING LIST WAS
DEVELOPED WHICH INCLUDED RESIDENTS, THE MEDIA, LOCAL, STATE, AND FEDERAL OFFICIALS.  WHEN EPA
CONDUCTED THE FIRST PUBLIC MEETING, A SIGN-IN SHEET FOR INTERESTED INDIVIDUALS WHO WANTED TO BE
ADDED TO THE MAILING LIST WAS MADE AVAILABLE.  THE PROPOSED PLAN FACT SHEET WAS MAILED TO ALL
THE PEOPLE WHO WERE ON THE MAILING LIT.  IN ADDITION TO THE PROPOSED PLAN, PUBLIC NOTICE WAS
PUBLISHED IN THE LEGAL SECTION OF THE NEWSPAPER.

2.) ONE COMMENTER INQUIRED ABOUT BIOREMEDIATION STUDIES AND THEIR EFFECTIVENESS WITH THE TYPE OF
CONTAMINANTS ON SITE.

EPA RESPONSE:  THERE ARE A NUMBER OF BIOREMEDIATION STUDIES THAT APPLY TO TREATMENT OF SITES
CONTAMINATED WITH CREOSOTE.  THE STUDIES HAVE INDICATED THAT BIOREMEDIATION IS EFFECTIVE AS A
CLEANUP METHOD FOR CREOSOTE.

3.)  ONE COMMENTER INQUIRED IF THE CONTAMINATED SOILS WERE BEING SPREAD BY THE CITY OR COUNTY
WHEN THEY GRADED THE SOILS.

EPA RESPONSE:  AT THIS TIME THERE IS NO IMMEDIATE CONCERN, BUT WE WILL BE DOING ADDITIONAL
STUDIES AND WILL KEEP THIS IN MIND.

4.)  ONE COMMENTER INQUIRED IF ALL OF THE BIOREMEDIATION WOULD BE DONE ON THE SITE.

EPA RESPONSE:  YES.

5.)  ONE COMMENTER EXPRESSED CONCERNS ABOUT THE BAY.

EPA RESPONSE:  EPA WILL BE WORKING WITH EXPERTS TO ENSURE THAT THE BAY IS NOT ADVERSELY
AFFECTED.  WE HAVE DONE SOME SAMPLING OF THE BAY, AND PLAN TO CONDUCT MORE SAMPLING DURING THE
REMEDIAL DESIGN PHASE.  WITH THE CURRENTLY AVAILABLE DATA, EPA HAS NO INDICATION THAT THE BAY
HAS BEEN ADVERSELY AFFECTED.

6.)  ONE COMMENTER INQUIRED IF THE CAPPED AREAS ON SITE WOULD REMAIN IN THEIR CURRENT STATE OR
IF THEY WOULD BE TREATED.

THE CAPPED AREAS WILL BE ADDRESSED IN A SECOND PHASE FOR THIS SITE. ADDITIONAL STUDIES ARE
REQUIRED BEFORE AN APPROPRIATE DECISION CAN BE MADE FOR THE SOLIDIFIED MATERIALS, GROUND WATER,
AND THE BAY.

7.)  ONE COMMENTER INQUIRED IF THE CONTAMINATED SOILS WERE GOING TO BE EXCAVATED AND TREATED ON



THE SITE.

EPA RESPONSE: YES, THE SOILS WILL BE EXCAVATED AND TREATED ON-SITE.

8.)  ONE COMMENTER INQUIRED IF A LOT OF EQUIPMENT WOULD BE BROUGHT TO THE SITE.

EPA RESPONSE: YES, THERE WILL BE SOME EQUIPMENT.  EPA WANTS TO HAVE ANOTHER PUBLIC MEETING TO
PROVIDE THE CITIZENS WITH INFORMATION ABOUT THE TYPE OF EQUIPMENT AND HOW LONG THE REMEDY IS
GOING TO TAKE.

9.)  ONE COMMENTER INQUIRED IF ALL OF THE SOILS WOULD BE EXCAVATED AT THE SOME TIME.

EPA RESPONSE:  NO, ALL OF THE SOIL WILL NOT BE TREATED AT THE SAME TIME. THE SOILS WILL BE
TREATED IN LAYERS; ONCE A LAYER HAD REACHED THE CLEANUP GOAL, ANOTHER LAYER OF CONTAMINATED SOIL
WOULD BE EXCAVATED AND TREATED.

10.) ONE COMMENTER INQUIRED HOW LONG WOULD IT TAKE TO CLEAN UP THE SITE.

EPA RESPONSE:  EPA WILL START REMEDIAL ACTION ON THE SITE IN SEPTEMBER 1990.  EPA HAS ESTIMATED
THAT IT WILL TAKE TWO YEARS TO REMEDIATE THE SITE.  ONCE THE REMEDIAL DESIGN HAS BEEN COMPLETED,
EPA WILL BE ABLE TO DEFINE THE ACTUAL AMOUNT OF TIME NECESSARY TO CLEAN UP THE SITE.

11.)  ONE COMMENTER INQUIRED IF EPA FELT RELATIVELY COMFORTABLE THAT THE SITE WAS CONTAINED
RIGHT NOW.

EPA RESPONSE:  YES, EPA HAS ALLEVIATED THE IMMEDIATE THREAT AT THE SITE.

12.)  TWO COMMENTERS EXPRESSED THE NEED FOR MORE PUBLIC NOTICE, AND STATED THAT SOME RESIDENTS
DID NOT RECEIVE THEIR PROPOSED PLAN FACT SHEETS.

EPA RESPONSE:  EPA DID MAIL A LARGE NUMBER OF RESIDENTS THE PROPOSED PLAN FACT SHEET.  IN
ADDITION, EPA RELEASED A PUBLIC NOTICE IN THE NEWSPAPER TO INFORM THE CITIZENS OF THE PUBLIC
MEETING.

IV.    REMAINING CONCERNS

THE COMMUNITY'S CONCERNS SURROUNDING THE ACW SITE WILL BE ADDRESSED IN THE FOLLOWING AREAS: 
COMMUNITY RELATIONS FOR THE SECOND OPERABLE UNIT, INCORPORATION OF COMMENTS/SUGGESTIONS IN THE
REMEDIAL DESIGN, AND COMMUNITY RELATIONS SUPPORT THROUGHOUT THE REMEDIAL DESIGN AND THE REMEDIAL
ACTION.

COMMUNITY RELATIONS SHOULD CONSIST OF MAKING AVAILABLE FINAL DOCUMENTS (I.E., REMEDIAL DESIGN
WORK PLAN, REMEDIAL DESIGN REPORTS, ETC.), IN A TIMELY MANNER, TO THE LOCAL REPOSITORY, AND
ISSUANCE OF FACT SHEETS TO THOSE ON THE MAILING LIST TO PROVIDE THE COMMUNITY WITH PROJECT
PROGRESS AND A SCHEDULE OF EVENTS.  THE COMMUNITY WILL BE MADE AWARE OF ANY PRINCIPAL DESIGN
CHANGES MADE DURING PROJECT DESIGN.  AT ANY TIME DURING REMEDIAL DESIGN OR REMEDIAL ACTION, IF
NEW INFORMATION IS REVEALED THAT COULD AFFECT THE IMPLEMENTATION OF THE REMEDY, OR, IF THE
REMEDY FAILS TO ACHIEVE THE NECESSARY DESIGN CRITERIA, THE RECORD OF DECISION MAY BE REVISED TO
INCORPORATE NEW TECHNOLOGY THAT WILL ATTAIN THE NECESSARY PERFORMANCE CRITERIA.

COMMUNITY RELATIONS ACTIVITIES WILL REMAIN AN ACTIVE ASPECT OF THE REMEDIAL DESIGN AND THE
REMEDIAL ACTION PHASES OF THIS PROJECT.


