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DEAR DR ANDREWS

THANK YOU FOR THIS OPPORTUNITY TO CONTRIBUTE TO THE UNDERSTANDING OF HYDROGEOLOGICAL
CONDITIONS AND RISKS OF THE SITES BORDERING THE NIAGARA FALLS STORAGE SITE NFSS OUR
ASSIGNMENT IS TO FIHD AND REVIEW SITE HYDROGEOLOGIC CONDITIONS AND ENVIRONMENTAL RISK

DOCUMENTATION FOR CHEMICAL WASTE MANAGEMENTMODEL CITY LANDFILL CWMAND MODEM
LANDFILL THIS INFORMATION WILL ALLOW FOR BETTER UNDERSTANDING OFTHE SUM TOTAL RISK POSED
BY FACILITIES THE AREA

PURPOSE AND SCOPE
THIS STUDY INCLUDES REVIEW OFEXISTING DOCUMENTS DESCRIBING SITES BORDERING THE NFSS AND
CONVERSATIONS WITH INDIVIDUALS FAMILIAR WITH THE SITES THE PURPOSE OF THIS STUDY IS TO

PROVIDE THE NATIONAL ACADEMY OF SCIENCES NAS WITH USEFLIL INFORMATION CONCERNING
THESE SITES

POSSIBLE USES OF THIS INFORMATION INCLUDE DETERMINATION OF

CONSISTENCY BETWEEN STRATIGRAPHIC INTERPRETATION OFDEPARTMENT OF ENERGY DOE SITE

AND NON DOE SITES

CONSISTENCY BETWEEN HYDROGEOLOGIC INTERPRETATION OFDOE AND NONDOE SITES

CONSISTENCY BETWEEN DOE AND NONDOE SITES FOR METHODOLOGY AND ASSUMPTIONS USED
IN RISK DETERMINATION

RELATIVE MAGNITUDES OFTHE RISK POSED BY DOE AND NONDOE SITES
THE POSSIBILITY OF EXTRAPOLATING RISK FROM NONDOESITES TO TIME SCALES NECESSARY FOR

DOE SITE RISK ASSESSMENT
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INTRODUCTION

WEHAVE FOUND THAT STRATIGRAPHY AND HYDROGEOLOGYOF THE SITES ARE WELL DOCUMENTED AND
THAT SERIES OF STUDIES HAS BEEN COMPLETED ALTHOUGH MUCH LESS RISK INFORMATION IS

AVAILABLE WEWERE ABLE TO DETERMINE THE METHODS AND APPROACH OF THE PLANNED RISK

ASSESSMENT CWMIS IN THE CORRECTIVE MEASURES STUDY CMS PHASE OF THE RESOURCE
CONSERVATION AND RECOVERY ACT RCRA CORRECTIVE ACTION PROGRAM RISK ASSESSMENT
WILL BE INCLUDED IN THE CMS TO BE SUBMITTED TO NYSDEC IN MID JANUARY 1995

AS EXPECTED WE FOUND THAT THE NYSDECBUFFALO OFFICE LIBRARY HOLDS APPROXIMATELY

FLOORTOCEILING BOOKCASES OF REPORTS ON SITES BORDERING THE NFSS WEWERE ASSISTED IN

FINDING DOCUMENTS BY MR BIDJAN ROSTANI THE NYSDEC OFFICE ALSO HAS FILES AND MAP
FILE OF THE SITES ALTHOUGH WEWERE NOT ALLOWED ACCESS TO THESE COLLECTIONS

TIME ALLOTTED FOR THIS TASK ONE DAY LITERATURE SEARCHREPRODUCTION ONE DAY REVIEW DID NOT
ALLOW FOR COMPLETE REVIEW OF INFORMATION WE BELIEVE WE WERE ABLE TO FIND AND REVIEW
THE MOST PERTINENT DOCUMENTS FROM THE LIBRARY

THIS LETTER INCLUDES SECTIONS ON RISK STRATIGRAPHY HYDROGEOLOGYAND CONCLUSIONS AND AN
ANNOTATED LIST OFREFERENCES

RISK

LITTLE PUBLISHED INFORMATION IS AVAILABLE CONCERNING HEALTH RISKS POSED BY MODEL CITY
LANDFILL OR MODEMLANDFILL AS STATED ABOVE THE CWMFACILITY IS IN THE CMS PHASE OF
THE RCRA CORRECTIVE ACTION PROGRAM THE CMS REPORT WILL INCLUDE RISK ASSESSMENT

RA THE 1994 UPDATE TO THE SITES TEN YEAR PLAN CWM1994 STATES THAT THE CMS IS

DUE IN NOVEMBER OF 1994 ALTHOUGH WEWOULD EXPECT THE CMS TO BE DUE 112794 SIX
MONTHS AFTER THE 52794 NYSDEC APPROVAL OF THE CMSPLAN WE WERE TOLD THAT THE

CMS WOULD NOT BE SUBMITTED UNTIL EARLY 1995 ROSTANI 1994

THE CMI WORKPLAN ITSELF OFFERS LITTLE INSIGHT INTO RISKS POSED BY THE CWMFACILITY THE
RISK ASSESSMENTCLEANUP OBJECTIVE SECTION OFTHE CMS PLAN STATES THAT THE RA WILL
CONSIDER CURRENT AND FUTURE POTENTIAL EXPOSURE SCENARIOS RUST JUNE 1994 IT DOES
NOT STATE HOWLONG INTO THE FUTURE THE RISKS WILL BE PROJECTED

THE RA METHODOLOGY AND ASSUMPTIONS ARE DISCUSSED ONLY IN GENERIC SENSE THE CMS
WORKPLAN RUST JUNE 1994 LISTS USEPA DOCUMENTS THAT WILL SERVE AS GUIDES FOR THE
RA INCLUDED IN THE LIST ARE

RISK ASSESSMENT FOR SUPERFUND VOL HUMANHEALTH EVALUATION MANUAL INTERIM
FINAL MARCH 1989 EPAI54O 189002
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RISK ASSESSMENT FOR SUPERFUND VOL II ENVIRONMENTAL EVALUATION MANUAL INTERIM

FINAL MARCH 1989 EPAI54O1 89001

THE CMS WORKPLAN STATES THAT THE RA WILL EVALUATE ENVIRONMENTAL AND HUMAN HEALTH RISK

AND WILL SEEK TO DETERMINE THE HUMAN AND ECOLOGICAL EXPOSURE IN ADDITION IT WILL SEEK TO

DEFINE EXPOSURE TO POTENTIAL RECEPTORS BASED ON BOTH AVERAGE AND REASONABLE MAXIMUM

EXPOSURE RME SCENARIOS RUST JUNE 1994 THE CMS PLAN ALSO STATES THAT CLEANUP

LEVELS FROM THE VARIOUS SITE MEDIA WILL BE DEVELOPED BASED ON RESULTS OF THE RA AND

STANDARD USEPA DOCUMENTS INCLUDING PJSK ASSESSMENT GUIDANCE FOR SUPERFRNA VOL

HUMAN HEALTH EVALUATION MANUAL INTERIM FINAL PART DEVELOPMENT OFPJSK BASED

PRELIMINAIY REMEDIATION GOALS DECEMBER 1991 EPAI54OIR92003

WE DID NOT FIND ANY EVIDENCE THAT THE CMS WILL ADDRESS COMBINED RISK FROM THE CWM
FACILITY AND ADJACENT FACILITIES

STRATIGRAPHY

MANY REPORTS DESCRIBE SUBSURFACE GEOLOGY OF THE SITES GOLDER 1988 GOLDER 1993

WEHRANENGINEERING 1977 RUST MAY 1994 WEHRANNEWYORK 1990 AND DONOHUE
IN ASSOCIATION WITH DUNN 1991 THE STRATIGRAPHY OF CWMAND MODEMLANDFILL IS

DESCRIBED BELOW AS SYNTHESIS FROM THE SOURCES THE STRATA ARE DESCRIBED STARTING AT THE

SURFACE

SURFICIAL DEPOSITS
DISCONTINUOUS SAND AND GRAVEL ALLUVIAL DEPOSITS CONSISTING OF STIFF TO HARD SAND SILT

OR SILTY CLAY

UPPER CLAY TILL AND UPPER SILT TILL

LOW CONDUCTIVITY CLAYS AND SILTS OF WISCONSONIAN AGE THE UPPER CLAY TILL IS

CLAYEY SILT TO SILTY CLAY SOME COARSE TO FINE SAND LITTLE GRAVEL WITH DISCONTINUOUS

SAND SILT AND GRAVEL LENSES THIS UNIT CONTAINS DESICCATION FRACTURES TO 14 FEET BELOW

GROUND SURFACE THE UPPER SILT TILL IS SILT WITH COARSE TO FINE SAND

GLACIOLACUSTRINE CLAY

VERY LOW CONDUCTIVITY GRAY CLAY TILL OF WISCONSONIAN AGE WITH STRATIFIED FINE SAND

LENSES

GLACIOLACUSTRINE SILT TILL

LOW CONDUCTIVITY DENSE SILT TILL OF WISCONSONIAN AGE FOUND IN THE NORTHWEST

PORTION OF CWMSITE OVERLYING THE SILTSAND TILL OR SPLITTING THE GLACIOLACUSTRINE

CLAY INTO AN UPPER AND LOWERUNIT IT IS DENSE GRAY SILT WITH COARSE TO FINE SAND

WITH TRACE TO SOMEFINE GRAVEL IT IS ALSO REFERRED TO AS THE MIDDLE SILT TILL
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GLACIOLACUSTRINE SILTSAND
SAND AND SILTY SAND TILL OF WISCONSONIAN AGE THIS DEPOSIT IS MADEUP OF FOUR

SUBUNITS STRATIFIED COARSE SAND NONSTRATIFIED SAND AND SILT STRATIFIED SILT AND FINE

SAND AND INTERLAYERED SAND SILT AND CLAY

BASAL RED TILL

VERY DENSE RED SILT AND COARSE TO FINE SAND WITH LITTLE FINE GRAVEL OF PRE
WISCONSONIAN AGE THIS UNIT IS LODGEMENT TILL MADE UP IN PART OF ERODED

QUEENSTON SHALE

QUEENSTON SHALE
SILURIAN AGE RED SHALE DECOMPOSED HIGHLY WEATHERED AND FRACTURED AT TOP

WEHRAN 1977 REPORT ALSO DESCRIBES AN INTERGLACIAL PERIOD STRATIFIED SAND GRAVEL AND SILT

OVERLYING THE BASAL RED TILL REPRESENTING DEPOSITS IN AN ALLUVIAL VALLEY ITS THICKNESS IS

REPORTED AS 024 FEET THE LOCATION OFTHIS AQUIFER IS DESCRIBED ON P30 OF THE WEHRAN

REPORT

HYDROGEOLOGY

THE CONCEPTUAL MODEL FOR GROUNDWATERFLOW IS PRESENTED IN GOLDER 1988 AND GOLDER

1993 IT IS REFINED IN RUST FEBRUARY 1994 CHARACTERISTICS OF THE UNITS ARE PRESENTED IN

TABLE WHICH IS TABULATED FROM THE ABOVE REFERENCED REPORTS WEDID NOT FIND

INCONSISTENCIES BETWEEN THE REPORTS

ACCORDING TO THESE REPORTS THE GLACIOLACUSTRINE SILTSAND IS THE UPPERMOST AQUIFER AT THE

SITES IT IS CONFINED ABOVE BY THE GLACIOLACUSTRINE CLAY AND BELOW BY THE BASAL RED TILL

THE AQUIFER RECEIVES LITTLE INFILTRATION FROM SURFACE WATER DUE TO LOW PERMEABILITY OF

OVERLYING MATERIAL FLOW WITHIN THE AQUIFER IS REPORTED AS TO 23 FLYR TO THE NNWWITH

FTYR REPORTED AS REPRESENTATIVE GOLDER 1993 THE CALCULATIONS ARE BASED ON AN

ASSUMED POROSITY OF 10 PERCENT

THE 1990 WEHRANREPORT DESCRIBES TWO DIFFERENT GRADIENTS AND FLOW DIRECTIONS IN THE

GLACIOLACUSTRINE SAND FLOW IS TOWARDS THE SOUTHEAST IN THE NORTHERN SECTION OF THE SITE AND

TOWARDS THE NORTH IN THE SOUTHERN PORTION OFTHE SITE THIS IS ATTRIBUTED TO BEDROCK

TROUGH

MINOR FLOW IS REPORTED IN THE UPPER TILLS UNIT AND IN THE TOP 10 FEET OFBEDROCK FLOW IN

THE UPPER TILL UNIT IS ALSO TO THE NNWTHE VELOCITY ESTIMATES RANGE FROM 012 TO 226

FTYR WITH 012 REPORTED AS THE MOST REPRESENTATIVE BY RUST FEBRUARY 1994 AND 025

FTYR BY GOLDER JANUARY 1993
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SOME FLOW IS REPORTED IN THE WEATHEREDAND FRACTURED UPPER BEDROCK DONOHUE AND DUNN1991 DETERMINED THAT THE UPPER BEDROCK RECEIVES GROUNDWATERFROM THE GLACIO1ACUSTRHSILTLSAND BASED ON SPECIFIC CONDUCTANCEMEASUREMENTS

CONCLUSIONS

RISK

LITTLE INFORMATION IS CURRENTLY AVAILABLE ON RISK THE NIIDJANUAIY 1995SUBMITTAL OF THE CMS FOR THE CWMSITE WILL ALLOW FOR COMPARISON BETWEENDOE AND NONDOE SITES

GEOLOGY
GEOLOGY HAS BEEN STUDIED IN DETAIL AT THE SITES ADJACENT TO THE NFSS ANDHAS BEEN WELL DOCUMENTED BY SERIES OF REPORTS THIS INFORMATION CAN BECOMPARED TO CURRENT KNOWLEDGE OF THE NESS SITE

HYDROGEOLOGY
WEFOUND THAT BASIC HYDROGEOLOGIC PARAMETERS HAVE BEEN DETERMII FORTHE ADJACENT SITES BUT THAT ONLY SIMPLE CALCULATIONS AND INTERPRETATION OFSITE HYDROLOGY IS PRESENTED THE FOLLOWING OBSERVATIONS CAN BE MADEALL WATER LEVEL MEASUREMENTS USED FOR GRADIENTS AND VELOCITIES

PRESENTED FOR THE CWMSITE ARE FROM OCT NOV AND DEC THIS DOESNOT ALLOW FOR ANALYSIS OF SEASONAL VARIATION OF VERTICAL OR HORIZONTALGRADIENTS

WE SAWNO REFERENCE TO NUMERICAL COMPUTER GROUNDWATERMODELSWE SAW NO REFERENCE TO ANALYTICAL MODELS OR CALCULATIONS OF VERTICALFLOW VOLUMES LEAKAGE THROUGH THE AQUITARDS
WATER BUDGET CALCULATION USED ALLEN CREEK FOR SURFACE WATERINFORMATION ALLEN CREEK IS LOCATED IN SUBURB OR ROCHESTER NEWYORK THIS DOES NOT SEEM APPROPRIATE FOR THE SITE

IT APPEARS THAT THE LOWEST CALCULATED VELOCITY IS CHOSEN AS MOST
REPRESENTATIVE FOR EACH UNIT
WEDID NOT FIND REFERENCE TO CONTAMINANT TRANSPORT IN THE DOCUMENTSWEREVIEWED

THE MULTIPLE FLOW DIRECTIONS DESCRIBED FOR THE GLACIOLACUSTRIX SAND UNITWEHRAP 1990 IS SIGNIFICANT THIS WILL COMPLICATE DETERMINATIONS OFFLOW DIRECTION AND VELOCITY
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ALL INFORMATION PRESENTED IN THE BODY OF THIS LETTER IS BASED ON THE WORKOF OTHERS WE
HAVE ATTEMPTED TO FAITHFULLY PRESENT THEIR IDEAS AND INTERPRETATIONS PLEASE FEEL FREE TO CALL

IF YOU HAVE ANY COMMENTS OR QUESTIONS

SINCERELY

HYDROLOGIC INC

OSHUA

YQJ
GOLDOWITZ CGWP DEBORAH GREENHOLTZ

PRESIDENT VICEPRESIDENT

ATTACHED

TABLE

ANNOTATED REFERENCES LIST

REFERENCES 110
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TABLE
HYDRAULIC CHARACTERISTICS

UNIT DIIDK DHLDLH VELOCITYV VELOCITYB
CMSEC CMSEC FTFT FTFT FTYR FTYR

UPPER TILLS 2E8 3E6 004021 004007 NNW NR 25

GLACIO 2E8 5E8 37 158 002 NR NR NR
LACUSTRTH CLAY

GLACIOLACUS NR 1E5 NR 006O13NNW NR 423

TRINE SILTSAND 1E4SAND LIKEI

MIDDLE SILT TILL 1E7 3E6 NR 005 NR NR

BASAL RED TILL 3E8 4E8 05U 85D 003 NR NR

QUEENSTON
SHALE 010 FT NR IE5 NR 000601 NR NR
INTO ROCK

QUFENSTON
SHALE 50FT NP 5E6 NP NP NP NP
INTO ROCK

NRNOT REPORTED

UUPWARD GRADIENT

DDOWNWARDGRADIENT

VVERTICAL

H4ORIZONTAL
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REFERENCES

HYDROGEOLOGIC INVESDGATION CHEMTROL POLLUTION SERVICES INC WEHRANENGINEERING

CORP 1977

HYDROGEOLOGIC DESCRIPTION OF THE CHEMTROL SITE CWMSITE IS PROVIDED INCLUDING

STRATIGRAPHY AND HYDROLOGIC PARAMETERS RECOMMENDATIONS FOR MODIFICATIONS TO

GOUNDWATER MONITORING FACILITIES ARE LISTED

HYDROGEOLOGIC CHARACTERIZATION UPDATE MODEL CITY NEW YORK FACILITY GOLDER

ASSOCIATES FEBRUARY 1988

THIS REPORT PROVIDES VALUES OF SITE HYDROGEOLOGIC PARAMETERS INCLUDING HISTORIC

WATER LEVELS AND POTENTIOMETRIC SURFACES DHDL AND SPECIFIC CONDUCTANCE CONCEPTUAL

HYDROGEOLOGIC MODEL IS PRESENTED

SUPPLEMENTAL HYDROGEOLOGIC INVESTIGATION FOR MODERNLANDFILL INC REPORT AND

PLANS WEHRANNEWYORK INC APRIL 1990

HYDROGEOLOGIC DESCRIPTION OF THE MODEMLANDFILL SITE IS PRESENTED AS REQUIRED FOR THE

STATE PERMITTING PROCESS STRATIGRAPHY WATERBUDGET WATER LEVEL AND POTENTIOMETRIC

DATA AND DHLDL ARE PRESENTED

SUPPLEMENTAL DRAFT ENVIRONMENTAL IMPACT STATEMENT CVRM CHEMICAL SERVICES INC

MODEL CITY FACILITY RESIDUALS MANAGEMENT UNIT DONOHUEENGINEERS ARCHITECTS AND

SCIENTISTS IN ASSOCIATION WITH DUNN GEOSCIENCES MARCH 1991

THIS STUDY INVESTIGATES THE ENVIRONMENTAL IMPACT WHICH MAY OCCUR IF AN ADDITIONAL SECURE

LANDFILL UNIT IS CONSTRUCTED AND OPERATED AT THE CWMPROPERTY THE ENVIRONMENTAL SETTING

IS DESCRIBED GEOLOGIC WATER AIR TERRESTRIAL ECOLOGY HUMAN RESOURCES

RCRA FACILITY INVESTIGATION CWAFMODEL CITY FACILITY GOLDER ASSOCIATES JANUARY 1993

HYDROGEOLOGY IS BRIEFLY REVIEWED AND SWM7U CHEMISTRY IS DESCRIBED IN THIS REPORT IT

IDENTIFIED FOUR SWMUSIN NEED OF INTERIM REMEDIAL MEASURES

TEN YEAR PLAN 1994 COMPREHENSIVE UPDATE CWMCHEMICAL SERVICES INC 1994

THIS REPORT PRESENTS PROGRESS OF THE SITE ALONG THE RCRA PATH

1993 GROUNDWATER LEVEL INTERPRETATION REPORT MODEL CITY NEW YORKMODEL CITY TSDR

FACILITY RUST ENVIRONMENT AND INFRASTRUCTURE FEBRUARY 1994

THE REPORT DESCRIBES THE WATER LEVEL INTERPRETATION STUDY INCLUDING COLLECTION OF DATA

UPDATE OF POTENTIOMETRIC MAPS AND CALCULATION OF FLOW RATES AND DIRECTIONS

4W

86
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1993 WATER BUDGET SUMMARYFOR SECURE LANDFILLS NOS 16 10 11 MODEL CITY

NEW YORK MODEL CITY TSDR FACILITY RUST ENVIRONMENT AND INFRASTRUCTURE FEBRUARY

1994

THIS REPORT PROVIDES THE EIGHTH ANNUAL EVALUATION OF THE LANDFILL CONTAINMENT SYSTEM
PREVIOUS REPORTS WERE DONE BY WEBRAN RUST COMPLETED REPORTS FROM 1990 TO PRESENT

LEACHATE GENERATION RATES WERE PREDICTED WITH MODIFIED LINEAR REGRESSION AND WATER

BUDGET ANALYSIS

PROCESS AREA INTERIM MEASURES SECOND PHASEFINAL DETAIL DESIGN RUST ENVIRONMENT

AND INFRASTRUCTURE MAY 1994

THIS REPORT INCLUDES BORING LOGS OF SECTIONS OF THE CWMFACILITY

WORKPLAN FOR SITEWIDE CORRECTIVE MEASURE STUDY MODEL CITY TSDR FACILITY MODEL

CITY NEW YORK RUST ENVIRONMENT AND INFRASTRUCTURE JUNE 1994

THIS REPORT DESCRIBES THE PLAN FOR DEVELOPING CORRECTIVE MEASURES NEEDED FOR REMEDIATION

OF HAZARDOUS WASTE RELEASES FROM SWMUAREAS RA AND CLEANUP OBJECTIVES ARE DESCRIBED

BIDJAN ROSTANI PERSONAL COMMUNICATION

4N

NFSSREP1DOC
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