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NIAGARA FALLS STORAGE SITE 1996 ENVIRONMENTAL SURVEILLANCE

INFORMATION

THE PURPOSE OF THIS LETTER IS TO TRANSMIT THE ANNUAL ENVIRONMENTAL SURVEILLANCE TECHNICAL

MEMORANDUM FOR THE NIAGARA FALLS STORAGE SITE NFSS LOCATED IN LEWISTON NEW YORK THIS

SITE IS CURRENTLY MANAGED BY THE DEPARTMENT OF ENERGY DOE FOR DISPOSAL OF

RADIOLOGICALLY CONTAMINATED SOILS

RESULTS FROM 1996 ENVIRONMENTAL SURVEILLANCE ARE SIMILAR TO RESULTS FROM PREVIOUS YEARS AND

INDICATE THAT ALL MEASURED PARAMETERS AND ALL CALCULATED DOSES WERE WELL BELOW ALL APPLICABLE

GUIDELINES RESULTS CONFIRM THAT NO CURRENT PUBLIC DRINKING WATER SOURCES ARE AFFECTED BY THE

NIAGARA FALLS STORAGE SITE

ENVIRONMENTAL SURVEILLANCE ACTIVITIES CONDUCTED AT THIS SITE INCLUDE

ANNUAL ANALYSIS OF GROUNDWATERSAMPLES FOR RADIOACTIVE CONSTITUENTS METALS TOTAL ORGANIC

CARBON AND WATER QUALITY PARAMETERS

ANNUAL ANALYSIS OF SURFACE WATER AND SEDIMENT SAMPLES FOR RADIOACTIVE CONSTITUENTS

SEMIANNUAL ANALYSIS OF DETECTORS THAT CONTINUOUSLY MONITOR THE AIR TO DETERMINE AVERAGE RADON

GAS CONCENTRATIONS

DATA COLLECTION TWICE EACH YEAR FROM DETECTORS THAT CONTINUOUSLY MEASURE EXTERNAL GAMMA

RADIATION EXPOSURE AND

ANNUAL MEASUREMENT OF RADON222 FLUX THE EMISSION RATE OF RADON222 FROM THE SURFACE OF THE

STORAGE PILE

RADON GAS CONCENTRATIONS IN AIR AND RADON222 FLUX FROM THE WASTE CONTAINMENT STRUCTURE WERE

WELL BELOW APPLICABLE GUIDELINES NEARLY ALL MEASURED CONCENTRATIONS OF RADON GAS WERE LESS THAN

THE DETECTION LIMIT

CONTAINED WITHIN THE MEMORANDUM ARE ESTIMATES OF THE POTENTIAL PUBLIC EXPOSURE TO RADIOACTIVITY

PRESENT AT NFSS BASED ON THE SITE SURVEILLANCE DATA AND LOCAL LAND USAGE POTENTIAL HUMAN

EXPOSURES WERE ESSENTIALLY ZERO AND WERE WELL BELOW APPLICABLE GUIDELINES ESTABLISHED BY THE

DOE AND THE ENVIRONMENTAL PROTECTION AGENCY

THE ENVIRONMENTAL SURVEILLANCE MEMORANDUM IDENTIFIES SAMPLING LOCATIONS MONITORING

PARAMETERS AND SUMMARY OF ASSOCIATED ANALYTICAL RESULTS



IF YOU ARE INTERESTED IN RECEIVING MORE DETAILED INFORMATION ON THE NFSS ENVIRONMENTAL

CSURVEILLANCE PROGRAM INCLUDING ADDITIONAL COPIES OF THE ANNUAL ENVIRONMENTAL SURVEILLANCE

MEMORANDUM OR ITS SUPPORTING TECHNICAL DATA CALL THE DOES TOLL FREE INFORMATION NUMBER

18002539759 OR WRITE TO ME AT THE FOLLOWING ADDRESS

RONALD KIRK SITE MANAGER

FORMER SITES RESTORATION DIVISION

DEPARTMENT OF ENERGY

PO BOX 2001

OAK RIDGE TN 3783 18723

PLEASE CONTACT ME IF YOU WISH TO DISCUSS THE SURVEILLANCE PROGRAM OR ANY OTHER ELEMENT OF THE

DOES CLEANUP PROGRAM FOR THE NIAGARA FALLS STORAGE SITE

SINCERELY

RONALD KIRK SITE MANAGER

FORMER SITES RESTORATION DIVISION

ENCLOSURE



FUSRAP PROJECT
NO 15897008 REV

JOB 14501
DATE MAY 20 1997

FUSRAP TECHNICAL MEMORANDUM

TO JASON DARBY ENVIRONMENTAL SCIENTIST FSRD

FROM MICHAEL REDMON ENGINEERING SCIENCE AND TECHNOLOGY MANAGER FUSRAP

SUBJECT ENVIRONMENTAL SURVEILLANCE RESULTS FOR 1996 FOR THE NIAGARA FALLS STORAGE SITE

THIS MEMORANDUMPRESENTS AND INTERPRETS ANALYTICAL RESULTS AND MEASUREMENTS OBTAINED AS PART

OF THE 1996 ENVIRONMENTAL SURVEILLANCE PROGRAM FOR THE NIAGARA FALLS STORAGE SITE NESS UNDER

THE US DEPARTMENT OF ENERGY DOE FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM

FUSRAP BECAUSE LOWLEVEL RADIOACTIVE WASTES AND RESIDUES ARE STORED IN THE WASTE

CONTAINMENT STRUCTURE WGSAT NESS THE ENVIRONMENTAL SURVEILLANCE PROGRAM AT THE SITE

INCLUDES SAMPLING OF AIR WATER AND STREAMBED SEDIMENT TO AID IN EVALUATING POTENTIAL EFFECTS ON

THE OFFSITE POPULATION THE DISCUSSION BELOW PROVIDES COMPARATIVE ANALYSIS OF LOCAL

BACKGROUND CONDITIONS AND REGULATORY CRITERIA TO RESULTS REPORTED FOR EXTERNAL GAMMA RADIATION

AND FOR SAMPLES FROM THE MEDIA INVESTIGATED DATA TABLES AND FIGURES REFERENCED IN THE TEXT ARE

INCLUDED AT THE END OF THIS DOCUMENT

RESULTS FROM THE 1996 SURVEILLANCE PROGRAM AT NESS INDICATE THAT NO MEASURED PARAMETER

EXCEEDED DOE GUIDELINES AND NO DOSE CALCULATED FOR POTENTIALLY EXPOSED MEMBERS OF THE

GENERAL PUBLIC EXCEEDED DOE LIMITS

10 INTRODUCTION

NFSS IS LOCATED IN THE TOWN OF LEWISTON IN NORTHWESTERNNEWYORK STATE NORTHEAST OF NIAGARA

FALLS AND SOUTH OF LAKE ONTARIO FIGURE THE 77HA SITE INCLUDES ONE FORMER PROCESS BUILDING

BUILDING 401 TWO OFFICE BUILDINGS SMALL EQUIPMENT SHED AND 4HA WCS THE PROPERTY IS

ENTIRELY FENCED AND PUBLIC ACCESS IS RESTRICTED

LAND USE IN THE REGION IS PRIMARILY RURAL HOWEVER THE SITE IS BORDERED BY CHEMICAL WASTE

DISPOSAL FACILITY CHEMWASTE MANAGEMENT CHEMICAL SERVICES INC ON THE NORTH SOLID WASTE

DISPOSAL FACILITY MODERN DISPOSAL INC ON THE EAST AND SOUTH AND NIAGARA MOHAWK POWER

CORPORATION RIGHTOFWAY ON THE WEST THE NEAREST RESIDENTIAL AREAS ARE APPROXIMATELY 11 KM

SOUTHWEST OF THE SITE THE RESIDENCES ARE PRIMARILY SINGLEFAMILY DWELLINGS
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BEGINNING IN 1944 NFSS WAS USED AS STORAGE FACILITY FOR LOWLEVEL RADIOACTIVE RESIDUES AND

WASTES THE RESIDUES AND WASTES ARE THE PROCESS BYPRODUCTS OF URANIUM EXTRACTION FROM

PITCHBLENDE URANIUM ORE THE RESIDUES ORIGINATED AT OTHER SITES AND WERE FRANSFERRED TO NFSS
FOR STORAGE IN BUILDINGS AND ONSITE PITS AND SURFACE PILES FROM 1953 TO 1959 AND 1965 TO 1971

BUILDING 401 WAS USED AS BORONLO ISOTOPE SEPARATION PLANT

SINCE 1971 ACTIVITIES AT NFSS HAVE BEEN CONFINED TO RESIDUE AND WASTE STORAGE AND REMEDIATION

ALL ONSITE AND OFFSITE AREAS WITH RESIDUAL RADIOACTIVITY EXCEEDING CURRENT DOE GUIDELINES WERE

REMEDIATED BETWEEN 1955 AND 1992 MATERIALS GENERATED DURING REMEDIAL ACTIONS APPROXIMATELY

195000 IN ARE ENCAPSULATED IN THE WCS WHICH IS SPECIFICALLY DESIGNED TO PROVIDE LONGTERM

STORAGE OF THE MATERIAL DURING 1996 REMEDIAL ACTIVITIES INCLUDED THE PARTIAL DECONTAMINATION OF

BUILDING 401 AND THE DELINEATION OF CONTAMINATION IN ONE OFFICE BUILDING APPENDIX CONTAINS

SUMMARY OF 1996 REMEDIAL ACTIVITIES NONROUTINE ENVIRONMENTAL MONITORING AND THE RESULTS OF

THESE ACTIVITIES

11 MEASURED PARAMETERS

THE KEY ELEMENTS OF THE 1996 ENVIRONMENTAL SURVEILLANCE PROGRAM AT NFSS WERE

MEASUREMENT OF EXTERNAL GAMMA RADIATION

MEASUREMENTOF RADON GAS CONCENTRATIONS IN AIR COMBINED CONTRIBUTIONS FROM

RADON220 AND RADON222

MONITORING OF RADON222 FLUX RATE OF RADON222 EMISSION FROM THE STORAGE PILE

SAMPLING AND ANALYSIS OF SURFACE WATER FOR TOTAL URANIUM THORIUM232 AND

RADIUM226 REFERRED TO COLLECTIVELY AS RADIOACTIVE CONSTITUENTS

SAMPLING AND ANALYSIS OF STREAMBED SEDIMENTS FOR RADIOACTIVE CONSTITUENTS AND

SAMPLING AND ANALYSIS OF GROUNDWATER FOR RADIOACTIVE CONSTITUENTS METALS AND WATER

QUALITY PARAMETERS

12 UNIT CONVERSIONS

THE FOLLOWING TABLES LIST THE UNITS OF MEASUREMENT AND APPROPRIATE ABBREVIATIONS USED IN THIS

DOCUMENT CONVENTIONAL UNITS FOR RADIOACTIVITY ARE USED BECAUSE THE REGULATORY GUIDELINES ARE

GENERALLY PROVIDED IN THESE TERMS SYST INTERNATIONALE SI UNITS OF MEASUREMENT ARE USED IN THE

DISCUSSION OF ALL OTHER PARAMETERS UNIT CONVERSIONS WILL BE PROVIDED IN THE TEXT FOR WATER LEVEL

INFORMATION ONLY

UNITS OF MEASUREMENT AND CONVERSION FACTORS RADIOACTIVITY

PARAMETER CONVENTIONAL UNITS SI UNITS CONVERSION FACTOR

DOSE MILIFREM MIHISIEVERT MSV RNREM 001 MSV

ACTIVITY PICOCURIE PCI BECQUEREL BQ PCI 0037 BQ

TA
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UNITS OF MEASUREMENT AND CONVERSION FACTORS MASS LENGTH AREA AND VOLUME

PARAMETER SI UNITS ENGLISH UNITS CONVERSION FACTOR

MASS GRAM OUNCE OZ 003 OZ

KILOGRAM KG POUND IB KG 22046 LB

LENGTH CENTIMETER CM INCH IN CM 0394 IN

METERM FOOTFT M3281 FT

KILOMETER KIN MILE MI KM 0621 MI

AREA HECTARE HA ACRE HA 247 ACRES

VOLUME MILLILITER ML FLUID OUNCE FI OZ ML 0033 FI OZ

LITER GALLON GAL 0264 GAL

CUBIC METER IN CUBIC YARD YD NI 1307 YD

20 REGULATORY GUIDELINES

THE PRIMARY REGULATORY GUIDELINES THAT AFFECT ACTIVITIES AT FUSRAP SITES ARE FOUND IN DOE ORDERS

FEDERAL STATUTES AND FEDERAL REGULATIONS AS IDENTIFIED IN THE FUSRAP STANDARDSREQUIREMENTS

IDENTIFICATION DOCUMENT SRID DOE 996A AND STATE AND LOCAL REGULATIONS SRID

REQUIREMENTS ARE GENERALLY APPLICABLE TO ALL SITES WHILE THE APPLICABILITY OF OTHER REGULATIONS VARIES

FROM SITE TO SITE REGULATORY CRITERIA THAT WERE USED TO EVALUATE THE RESULTS OF THE 1996

ENVIRONMENTAL SURVEILLANCE PROGRAM AT NFSS ARE SUMMARIZED BELOW CATEGORIZED BY MEDIA AND

PARAMETERS

EXTERNAL GAMMARADIATION AND AIR RADON GAS AND AIRBORNE PARTICULATES

REGULATORY CRITERIA FOR EVALUATING THE CALCULATED MAXIMUM DOSES FROM EXTERNAL GAMMARADIATION

AND INHALATION OF RADIOACTIVE PARTICULATES AND THE MEASURED CONCENTRATIONS OF RADON GAS ARE AS

FOLLOWS

DOE ORDER 54005

DOSE LIMITS FOR MEMBERS OF THE PUBLIC ARE PRESENTED IN THIS DOE ORDER THE PRIMARY

DOSE LIMIT IS EXPRESSED AS AN EFFECTIVE DOSE EQUIVALENT THE LIMIT OF 100 MREM EFFECTIVE

DOSE EQUIVALENT ABOVE BACKGROUND IN YEAR FROM ALL SOURCES EXCLUDING RADON IS

SPECIFIED IN THIS ORDER EXTERNAL GAMMA RADIATION DOSE AND THE CALCULATED DOSES FROM

AIRBORNE PARTICULATE RELEASES ARE INCLUDED IN THE CALCULATION OF THE EFFECTIVE DOSE

EQUIVALENT TOTAL

DOE LIMITS FOR RADON CONCENTRATIONS IN AIR ARE ALSO PRESENTED IN THIS ORDER THE LIMITS

FOR RADON220 AND RADON222 CONCENTRATIONS IN AIR ARE BOTH 30 PG ILL ABOVE BACKGROUND

CONCENTRATIONS IF BOTH ISOTOPES ARE PRESENT THE SUM OF THE RATIOS OF THE CONCENTRATION OF

EACH OF THE TWO ISOTOPES TO THE ALLOWABLE LIMIT MUST BE LESS THAN ONE BASED ON THE
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RELATIVE ABUNDANCE OF THE RADIOACTIVE CONSTITUENTS IN THE WASTES CONTAINED IN THE WCS IT

IS UNLIKELY THAT RADON220 WOULDBE EMITTED FROM THE WCS IT IS HOWEVER POSSIBLE THAT

RADON222 WOULD BE EMITTED

CLEAN AIR ACT

SECTION 112 OF THE CLEAN AIR ACT AUTHORIZED THE ENVIRONMENTAL PROTECTION AGENCY

EPA TO PROMULGATE THE NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS

NESHAPS WHICH HAS BEEN APPLICABLE AT NFSS COMPLIANCE WITH SUBPART IS VERIFIED

BY ANNUAL MONITORING OF THE PILES FOR RADON222 FLUX FORMAL REPORTING OF THE

MONITORING DATA TO EPA REGION II HAS CEASED AS OF THE 1996 REPORTING YEAR BECAUSE

MEASURED FLUX RATES HAVE CONSISTENTLY BEEN VERY LOW MONITORING WILL CONTINUE ANNUALLY

DOE 996B SUBPART FOR NONRADON RADIOACTIVE CONSTITUENTS HAS BEEN IDENTIFIED AS

INAPPLICABLE AT NFSS THE RADIOACTIVELY CONTAMINATED SOILS ARE PRESENT ONLY IN THE

WCS WHICH IS DESIGNED TO PREVENT FUGITIVE DUST OR DIFFUSE SOURCE EMISSIONS WITH

CALCULATED EFFICIENCY OF GREATER THAN 99999 PERCENT THEREFORE THERE ARE NO EMISSIONS TO

BE ASSESSED AND SUBPART IS NO LONGER APPLICABLE DOE 994A

SUMMARY OF RADIOLOGICAL STANDARDS AND GUIDELINES

EXTERNAL GAMMARADIATION AND AIR

OTHER FEDERAL

PARAMETER DOE ORDER 54005 STANDARD

OR GUIDELINE

RADON222 FLUX 20 PCIM 20 PCIIM

RADON222 30 PCIL 4PCILC

RADIONUCLIDE EMISSIONS 10 MREMYR 10 MREMYR

AIRBORNE PARTICULATES AND RADIOACTIVE GASES

EXCLUDING RADON220 AND RADON222

EFFECTIVE DOSE EQUIVALENT 100 MREMYR 100 MREMLYR

TOTAL CONTRIBUTION FROM ALL SOURCESD

GUIDELINES PROVIDED IN THE DOEORDERARE ABOVE BACKGROUND CONCENTRATIONS OREXPOSURE RATES

FEDERAL EPA STANDARDFROM40 CFR PART 61 SUBPARTS RADIONUCLIDE EMISSIONS AND RADON222 FLUX

EPA ACTION LEVELFOR RADONCONCENTRATION IN HOMESEPA 400R9201J

CONTRIBUTING SOURCES AT NFSS CONSIST OFEXTERNAL GAMMARADIATION EXPOSURE RADIONUCLIDE EMISSIONS LISTED ABOVE AND INGESTED

RADIONUCLIDES IN WATER AND SOILSEDIMENT LISTED IN THEFOLLOWING TABLE

FEDERAL NUCLEAR REGULATORY COMMISSION STANDARD10 CFR 20 AND PROPOSEDEPA RADIATION PROTECTION GUIDANCEFOR

EXPOSUREOFTHE GENERAL PUBLIC FR S966414 DECEMBER 23 1994
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SEDIMENT SURFACE WATER AND GROUNDWATER RADIOACTIVE CONSTITUENTS

REGULATORY CRITERIA FOR EVALUATING THE MEASURED CONCENTRATIONS OF RADIONUCLIDES IN SEDIMENT

SURFACE WATER AND GROUNDWATER AT NFSS ARE AS FOLLOWS

DOE ORDER 54005

THIS ORDER PROVIDES APPLICABLE LIMITS FOR RADIOACTIVE CONSTITUENTS IN WATER AND SOIL AT

DOEOWNEDAND DOEOPERATED FACILITIES

THE ENVIRONMENTAL SURVEILLANCE PROGRAM DOES NOT INCLUDE ANALYSIS OF ONSITE SOILS

HOWEVER BECAUSE THERE ARE NO STANDARDS FOR SEDIMENT THE RESIDUAL SOIL CLEANUP CRITERIA

SPECIFIED IN DOEORDER 54005 ARE USED AS BASIS FOR EVALUATING THE ANALYTICAL RESULTS IN

SEDIMENT

DOE ORDER 54005 STATES THAT THE GUIDELINE FOR RESIDUAL CONCENTRATIONS OF RADIUM226

AND THORIUM232 IN SURFACE SOIL IS PCILG ABOVE BACKGROUNDBASED ON AN AVERAGE OF THE

FIRST 15 CM OF SOIL BELOW THE SURFACE FOR SUBSEQUENT 15CM DEPTH INTERVALS SUBSURFACE

SOILS THE SPECIFIED LIMIT IS 15 PCILG BECAUSE SURVEILLANCE SEDIMENT SAMPLES ARE

COLLECTED FROM THE FIRST 15 CM OF SEDIMENT ONLY THE SURFACE SOIL CRITERIA ARE USED THE

NESS SITESPECIFIC DOE SOIL CLEANUP CRITERION FOR TOTAL URANIUM IS 90 PCILG ABOVE

BACKGROUND FOR MIXTURES OF RADIONUCLIDES THE ORDER PRESCRIBES THAT THE DATA BE

EVALUATED BY THE SUMOFTHERATIOS METHOD BY THIS METHOD THE ABOVEBACKGROUND

CONCENTRATION OF EACH OF THE RADIOISOTOPES IS DIVIDED BY ITS RESPECTIVE CRITERION AND THE

RATIOS ARE SUMMED IF THE RESULT IS GREATER THAN THE MIXTURE OF RADIONUCLIDES FAILS THE

SUMOFTHERATIOS TEST AND IS CONSIDERED TO EXCEED THE SOIL GUIDELINES

DOE DERIVED CONCENTRATION GUIDES DCGS FOR RADIONUCLIDES IN WATER WHICH ARE ALSO

PRESENTED IN THIS ORDER ARE USED TO EVALUATE ANALYTICAL DATA FOR SURFACE WATER AND

GROUNDWATER AT NESS AND ARE CITED IN THE APPROPRIATE DATA TABLES IN THIS REPORT THE

DCG FOR EACH RADIONUCLIDE REPRESENTS THE CONCENTRATION THAT WOULDRESULT IN DOSE OF

100 MREM DURING YEAR CONSERVATIVELY CALCULATED FOR CONTINUOUS EXPOSURE CONDITIONS

FOR MIXTURES OF RADIONUCLIDES IN WATER THE SUM OF THE RATIOS OF EACH CONCENTRATION TO THE

DCGMUST NOT EXCEED

SAFE DRINKING WATER ACT SDWA
SDWA IS THE PRIMARY FEDERAL LAW APPLICABLE TO THE OPERATION OF PUBLIC WATER SYSTEM

AND THE DEVELOPMENT OF DRINKING WATER QUALITY STANDARDS EPA DRINKING WATER

REGULATIONS AND HEALTH ADVISORIES EPA 1996 THE REGULATIONS IN 40 CFR PART 141 SET

MAXIMUM PERMISSIBLE LEVELS OF ORGANIC INORGANIC AND MICROBIAL CONTAMINANTS IN

DRINKING WATER BY SPECIFYING THE MAXIMUM CONTAMINANT LEVEL MCL FOR EACH MCLS

HAVE BEEN ESTABLISHED PROMULGATED FOR COMBINED CONCENTRATIONS OF RADIUM226 AND
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RADIUM228 ALTHOUGH GROUNDWATER AT NFSS IS NOT PUBLIC DRINKING WATER SUPPLY THE

MCLS FOR DRINKING WATER ARE CONSIDERED RELEVANT AND APPROPRIATE AND ARE THEREFORE USED

IN THIS DOCUMENTAS CONSERVATIVE BASIS FOR EVALUATION OF ANALYTICAL RESULTS

SUMMARY OF RADIOLOGICAL STANDARDS AND GUIDELINES WATER AND SEDIMENT

PARAMETER DOE OTHER FEDERAL DOE AUTHORIZED LIMIT FOR RESIDUAL

OR WATER STANDARDS RADIOACTIVITY IN SURFACE SOIL
CD

TOTAL URANIUM 600 PCIIL 90 PCIG
THORIUM232 50 PCIIL PCIG
RADIUM226 100 PCIL PCIL SPCIIG

LIDOEDERIVED CONCENTRATION GUIDE DOEORDER S400S

SURFACE WATER AND GROUNDWATER NONDRINKING WATER VALUES CRITERIA REPRESENTCONCENTRATIONS ABOVE BACKGROUNDIF MIXTURE OF
RADIONUCLIDES IS PRESENT THE SUM OF THE RATIOS OF EACH ISOTOPE TO ITS RESPECTIVE DCGMUST BE LESS THAN ONE

ABOVEBACKGROUNDCONCENTRATIONS IN SOIL OVERAGED OVER THE TOPMOST 15 CM OF SOIL

THERE ARE NO STANDARDS FORSEDIMENT THEREFORE THE DOERESIDUAL RADIUM AND THORIUM AND SITESPECIFIC URANIUM SURFACE SOIL

CLEANUP CRITERIA ARE USEDAS BASIS FOR EVALUATING ANALYTICAL RESULTS FOR SEDIMENT IF MIXTURE OFTHE RADIONUCLIDES IS PRESENT IN

SOIL THEN THE SUM OF THE RATIOS OFTHE CONCENTRATION OF EACH ISOTOPE TO THE ALLOWABLE LIMIT MUST BE LESS THAN ONE
THIS GUIDELINE APPLIES FOR TOTAL URANIUM IN NATURAL ISOTOPIC ABUNDANCE

CURRENT SDWA MCLFOR THE COMBINEDCONCENTRATION OFRADIUM226 AND RADIUM228 IN DRINKING WATER RADIUM228 HAS NOT BEEN

ROUTINELY DETECTED AT NFSS AND IS NOT SAMPLED IN THE SURVEILLANCE PROGRAM GROUNDWATERAT NFSS IS NOT DRINKING WATER SOURCE

NO EXISTING PROMULGATEDSTANDARD

GROUNDWATER CHEMICAL PARAMETERS

AS NOTED ABOVE ALTHOUGH THE GROUNDWATER AT NFSS IS NOT PUBLIC DRINKING WATER SUPPLY STATE

AND FEDERAL STANDARDS FOR DRINKING WATER ARE USED AS CONSERVATIVE BASIS FOR COMPARISON OF

CHEMICAL ANALYTICAL RESULTS

SDWA

AS INDICATED PREVIOUSLY SDWA IS THE PRIMARY FEDERAL LAW APPLICABLE TO THE OPERATION OF

PUBLIC WATER SYSTEM AND THE DEVELOPMENT OF DRINKING WATER QUALITY STANDARDS

EPA 1996 THE REGULATIONS SET MCLS FOR ORGANIC INORGANIC AND MICROBIAL

CONTAMINANTS IN DRINKING WATER IN SOME CASES SECONDARY MAXIMUM CONTAMINANT LEVELS

SMCLS WHICH ARE NOT FEDERALLY ENFORCEABLE 40 CER 1431 ARE PROVIDED AS

GUIDELINES FOR THE STATES

NEWYORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION NYSDEC WATER QUALITY

CRITERIA FOR GROUNDWATER

NYSDEC HAS ADOPTED THE FEDERAL SDWA STANDARDS INTO ITS OWNREGULATIONS IN

TITLE NEWYORK CODES OF RULES AND REGULATIONS NYCRR PARTS 700705 WATER

QUALITY REGULATIONS FOR SURFACE AND GROUNDWATER NYSDEC 1996 IN ADDITION

NYSDEC HAS INDEPENDENTLY ESTABLISHED STANDARDS FOR SOME CONSTITUENTS
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TO APPLY ESTABLISHED STANDARDS THE STATE OF NEWYORK CATEGORIZES GROUNDWATER RESOURCES

BY GROUNDWATER QUALITY AND USE AT NESS BECAUSE OF UNIFORMLY POOR GROUNDWATER

QUALITY AND AVAILABILITY IN THE GENERAL REGION THE SHALLOW GROUNDWATER RESOURCES ARE OF

LITTLE CONSEQUENCE REGIONAL STUDIES AND STUDIES CONDUCTED NEAR THE SITE LA SALA 1968

WEHRAN 1977 ACRES AMERICAN 1981 CONCLUDE THAT GROUNDWATER QUALITY IS POOR NEAR THE

SITE BECAUSE OF HIGH MINERALIZATION ADDITIONALLY LOCAL STUDIES WEHRAN 1977 AND ACRES

AMERICAN 1981 INDICATE THAT THE PERMEABILITIES OF THE SHALLOW GROUNDWATER SYSTEMS ARE

SUFFICIENTLY LOWTHAT IT IS NOT PRACTICABLE TO OBTAIN GROUNDWATER FROM THESE SYSTEMS FOR

WATER SUPPLY ONSITE PERMEABILITY TESTING AT NESS CONFIRMS THE LOW PERMEABILITIES

WELL SURVEYS CONDUCTED IN 1988 AND 1995 IDENTIFIED EIGHT PRIVATE WELLS WITHIN 48KM

RADIUS OF THE SITE THESE WELLS FURTHER CONFIRM THE IMPRACTICABILITY OF USING THE SHALLOW

GROUNDWATER SYSTEM FOR OBTAINING WATER IN APPRECIABLE QUANTITIES OF THE EIGHT WELLS

IDENTIFIED DURING THE SURVEY ONLY ONE IS DOWNGRADIENT OF THE SITE KM NORTH NONEOF

THE WELLS IDENTIFIED IN THE WELL SURVEY IS REPORTEDLY USED FOR DRINKING WATER MOST ARE

USED FOR IRRIGATION DOE 994B IN LIGHT OF THESE FINDINGS THE NYSDEC CLASS GA

WATER SUPPLY GROUNDWATER STANDARDS REPRESENT CONSERVATIVE BASIS FOR COMPARING

ANALYTICAL RESULTS BECAUSE THE GROUNDWATER AT NESS DOES NOT MEET THE CRITERIA FOR CLASS

GA GROUNDWATER HOWEVERTO ESTABLISH BASIS FOR COMPARISON OF ANALYTICAL RESULTS

CLASS GA GROUNDWATER WATER QUALITY STANDARDS FOR SOME CONSTITUENTS WERE OBTAINED

FROM THE NYSDEC DOCUMENT

NYSDEC TECHNICAL AND ADMINISTRATIVE GUIDANCE MEMORANDUMJANUARY 24 1994

THIS TECHNICAL AND ADMINISTRATIVE GUIDANCE MEMORANDUMTAGM SPECIFICALLY

ADDRESSES SOIL CLEANUP OBJECTIVES NYSDEC 1994 HOWEVERBECAUSE THE METHOD FOR

DETERMINING THESE OBJECTIVES IS PARTLY BASED ON PROTECTION OF THE GROUNDWATER

GROUNDWATER STANDARDS FOR SOME CONSTITUENTS WERE INCLUDED IN THIS TAGM THESE

STANDARDS HAVE BEEN USED TO ESTABLISH ADDITIONAL CLASS GA RELATED CONSERVATIVE CASE

STATE WATER QUALITY STANDARDS FOR COMPARISON OF ANALYTICAL RESULTS

30 SAMPLING LOCATIONS AND RATIONALE

RADIOACTIVE MATERIALS THAT EXCEED GUIDELINES AT NESS ARE STORED IN THE WCS EXPOSURE OF

MEMBERS OF THE PUBLIC TO THIS RADIOACTIVELY CONTAMINATED MATERIAL AT NESS IS UNLIKELY BECAUSE OF

SITE ACCESS RESTRICTIONS EG FENCES AND ENGINEERING CONTROLS EG PILE COVERS HOWEVER

POTENTIAL PATHWAYS INCLUDE DIRECT EXPOSURE TO EXTERNAL GAMMA RADIATION INHALATION OF AIR

CONTAINING RADON OR RADIOACTIVELY CONTAMINATED PARTICULATES AND CONTACT WITH OR INGESTION OF

CONTAMINATED SURFACE WATER STREAMBED SEDIMENTS OR GROUNDWATER THE ENVIRONMENTAL

SURVEILLANCE PROGRAM AT NESS HAS BEEN DEVELOPED TO PROVIDE SURVEILLANCE OF THESE EXPOSURE
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ROUTES THROUGH PERIODIC SAMPLING AND ANALYSIS FOR RADIOACTIVE AND CHEMICAL CONSTITUENTS FIGURES
AND PRESENT THE ENVIRONMENTAL SURVEILLANCE PROGRAM AT NFSS AND INDICATE SAMPLING LOCATIONS

AND MEDIA TABLE SUMMARIZES THE ENVIRONMENTAL SURVEILLANCE PROGRAM AT NESS FOR EXTERNAL

GAMMARADIATION RADON GAS SURFACE WATER SEDIMENT AND GROUNDWATER

EXTERNAL GAMMA RADIATION MONITORING AND RADON GAS MEASUREMENTOCCUR AT FENCELINE LOCATIONS

SURROUNDING NESS AND THE WCS TO ASSESS THE POTENTIAL EXPOSURES TO THE PUBLIC AND SITE WORKERS

FIGURE MEASUREMENT OF RADON222 FLUX IS CONDUCTED ANNUALLY AT DISCRETE GRID INTERSECTIONS

ON THE WCS FIGURE

GROUNDWATER MONITORING WELLS HAVE BEEN SELECTED TO ASSESS BACKGROUNDDOWNGRADIENT AND

SOURCEAREA NEAR THE WCSGROUNDWATER QUALITY CONDITIONS IN THE UPPER GROUNDWATER SYSTEM

FIGURE GROUNDWATER MONITORING INCLUDES ANALYSIS FOR RADIOACTIVE CONSTITUENTS WATER QUALITY

PARAMETERS AND METALS THE UPPER GROUNDWATER SYSTEM WOULD PROVIDE THE EARLIEST INDICATION IN

THE UNLIKELY EVENT OF BREACH OF THE WCS THE LOWER GROUNDWATER SYSTEM IS NOT MONITORED

BECAUSE PAST ANALYTICAL RESULTS FROM THE UPPER GROUNDWATER SYSTEM HAVE NOT INDICATED MIGRATION
OF RADIOACTIVE MATERIAL FROM THE WCS LB

SURFACE WATER AND STREAMBED SEDIMENT SAMPLING OF RADIOACTIVE CONSTITUENTS IS CONDUCTED ALONG
THE DRAINAGE DITCH SYSTEM IN UPSTREAM ONSITE AND DOWNSTREAM LOCATIONS FIGURE TO ASSESS THE

MIGRATION OF CONSTITUENTS IN THESE MEDIA SHOULD ANY OCCUR

LB

40 SURVEILLANCE METHODOLOGY

LB
UNDER THE NESS ENVIRONMENTAL SURVEILLANCE PROGRAM STANDARD ANALYTICAL METHODS APPROVED AND

PUBLISHED BY EPA AND THE AMERICAN SOCIETY FOR TESTING AND MATERIALS ASTM ARE USED FOR

CHEMICAL IE ALL NONRADIOLOGICAL ANALYSES THE LABORATORIES CONDUCTING THE RADIOLOGICAL ANALYSES

ADHERE TO EPAAPPROVED METHODS AND TO PROCEDURES DEVELOPED BY THE ENVIRONMENTAL

MEASUREMENTS LABORATORY EML AND ASTM DETAILED
LISTING OF THE SPECIFIC PROCEDURES AND THE

DATA QUALITY OBJECTIVES FOR THE SURVEILLANCE PROGRAM IS PROVIDED IN THE FUSRAP ENVIRONMENTAL

SURVEILLANCE PLAN BNI 996A

ALL 1996 ENVIRONMENTAL SURVEILLANCE ACTIVITIES AT NESS WERE CONDUCTED IN ACCORDANCE WITH THE

ENVIRONMENTAL SWVEILLANCE PLAN BNI 996A AND THE INSTRUCTION GUIDES IGS LISTED IN THE

FOLLOWING TABLE THE IGS ARE BASED ON GUIDELINES PROVIDED IN RCRA GROUND WATER MONITORING

DRAFT TECHNICAL GUIDANCE EPA 992B TEST METHODS FOR EVALUATING SOLID WASTE

PHYSICALCHEMICAL METHODS SW846 EPA 992C AND COMPENDIUM OFSUPERFIMD FIELD

OPERATIONS METHODSEPA 1987
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FUSRAP INSTRUCTION GUIDES USED FOR ENVIRONMENTAL SURVEILLANCE ACTIVITIES

DOCUMENT NUMBER DOCUMENT TITLE

191 IG007 GROUNDWATER LEVEL AND METEOROLOGICAL MEASUREMENTS BNI 996B

191 IGO 11 DECONTAMINATION OF FIELD SAMPLING EQUIPMENT AT FUSRAP SITES BNI 996C

191IG028 SURFACE WATER AND SEDIMENT SAMPLING ACTIVITIES BNI 1993A

191 IG029 RADONTHORON AND TETLD EXCHANGE BNI 993B

191 IG033 GROUNDWATER SAMPLING ACTIVITIES BNI 996D

50 ANALYTICAL DATA AND INTERPRETATION OF RESULTS

THIS SECTION PRESENTS THE DATA AND INTERPRETATION OF RESULTS FOR THE ENVIRONMENTAL SURVEILLANCE

PROGRAM AT NFSS DATA FOR 1996 ARE PRESENTED IN TABLES THROUGH 11

IN DATA TABLES CONTAINING ANALYSES FOR RADIOACTIVE CONSTITUENTS SOME RESULTS MAY BE EXPRESSED AS

NEGATIVE NUMBERS THIS PHENOMENON OCCURS IF THE AVERAGE BACKGROUND ACTIVITY OF THE LABORATORY

COUNTING INSTRUMENT EXCEEDS THE MEASURED SAMPLE ACTIVITY IN SUCH CASES WHEN THIS INSTRUMENT

BACKGROUND ACTIVITY IS SUBTRACTED FROM THE SAMPLE ACTIVITY NEGATIVE NUMBER RESULTS FOR THE

PURPOSES OF INTERPRETATION ALL VALUES BELOW THE BASELINE MINIMUM DETECTABLE ACTIVITY MDA ARE

INTERPRETED AS HAVING AN UNKNOWN VALUE BETWEEN ZERO AND THE MDA SUCH VALUE IS REFERRED TO

AS NONDETECT IN THE TEXT DISCUSSION

FOR DIRECT COMPARISON OF ANALYTICAL RESULTS TO THE DOE SOIL AUTHORIZED LIMITS AND THE DCGS

AVERAGE BACKGROUND RADIOACTIVITY IN SURFACE WATER SEDIMENT AND GROUNDWATER IS SUBTRACTED FROM

THE 1996 RESULTS THE REPORTED RESULTS AND THE BACKGROUND CORRECTED RESULTS ARE BOTH PROVIDED IN

THE DATA TABLES BUT FOR SIMPLICITY DISCUSSIONS IN THE TEXT PRESENT ONLY THE ACTUAL ANALYTICAL RESULTS

BACKGROUND NOT SUBTRACTED BECAUSE NONE OF THE MEASURED CONCENTRATIONS IS NEAR THE DCG ALL

FIGURES DISPLAYING RESULTS PRESENT ACTUAL ANALYTICAL DATA ONLY

THE AVERAGE HISTORICAL BACKGROUND CONCENTRATION FOR EACH RADIOACTIVE ANALYTE IS DETERMINED FROM

BACKGROUND SAMPLING RESULTS FROM 1992 TO 1996 UNLESS OTHERWISE NOTED BNI 997A

SUBTRACTING THE CALCULATED AVERAGE BACKGROUND FROM THE SAMPLING RESULTS FOR 1996 THEN GIVES AN

ESTIMATE OF THE ABOVEBACKGROUND CONCENTRATION OF THE MEASURED CONSTITUENT AT EACH LOCATION

WHEN BACKGROUND IS SUBTRACTED FROM THE SAMPLING RESULT IT IS POSSIBLE THAT NEGATIVE NUMBER

WILL BE OBTAINED MUCHTHE SAME AS NEGATIVE VALUE MAY BE OBTAINED WHEN THE LABORATORY

SUBTRACTS INSTRUMENT BACKGROUND FROM SAMPLE MEASUREMENT NEGATIVE NUMBER IS CONSIDERED

INDISTINGUISHABLE FROM BACKGROUND
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THE MOSTPRECISE ANALYTICAL METHOD FOR ANALYSIS OF TOTAL URANIUM YIELDS RESULTS IN AND JIGG

FOR WATER AND SEDIMENT SAMPLES RESPECTIVELY TO ALLOW DIRECT COMPARISON OF RESULTS TO THE DCGS
AND SOIL GUIDELINES THE DATA MUST BE CONVERTED TO PCIFL AND PCIG AS APPROPRIATE THE SPECIFIC

ACTIVITY FOR TOTAL URANIUM IN ITS NATURAL ISOTOPIC ABUNDANCE URANIUM THAT IS NEITHER DEPLETED NOR

ENRICHED IS 0677 PCI4IG BNI 1995A WHICH IS THE FACTOR USED TO CONVERT THE DATA TO PCIIL OR

PCIG AS APPROPRIATE ONLY THE CONVERTED DATA ARE PROVIDED IN THE TABLES AND TEXT OF THIS

DOCUMENT

51 EXTERNAL GAMMARADIATION

EXTERNAL GAMMARADIATION DOSE RATES ARE MEASURED USING TISSUEEQUIVALENT THERMOLUMINESCENT

DOSIMETERS TETLDS IN PLACE AT NFSS CONTINUOUSLY THROUGHOUTTHE YEAR EACH TETLD MEASURES

CUMULATIVE DOSE OVER THE PERIOD OF EXPOSURE APPROXIMATELY ONE YEAR WHEN CORRECTED FOR

SHELTERABSORPTION AND BACKGROUND AND NORMALIZED TO EXACTLY ONE YEARS EXPOSURE THESE DETECTORS

PROVIDE MEASUREMENT OF THE ANNUAL EXTERNAL GAMMARADIATION DOSE AT THAT LOCATION TETLD
RESULTS FOR THE 1996 EXTERNAL GAMMARADIATION DOSE BOTH RAW AND CORRECTED DATA ARE SUMMARIZED

IN TABLE TETLD SURVEILLANCE LOCATIONS ARE SHOWNIN FIGURE

THE CORRECTED DATA ARE USED TO CALCULATE THE EXTERNAL GAMMARADIATION DOSE RATE TO HYPOTHETICAL

MAXIMALLY EXPOSED INDIVIDUAL IDENTIFICATION OF THIS INDIVIDUAL IS FUNCTION OF THE FENCELINE DOSE
THE DISTANCE OF THE INDIVIDUAL FROM THE FENCELINE AND THE AMOUNT OF TIME THAT INDIVIDUAL SPENDS AT

THAT LOCATION THE DATA FROM THE SIDE OF THE SITE DISPLAYING THE HIGHEST RADIATION READINGS IE
LOCATIONS 10 11 13 15 29 AND 36 ARE AVERAGED AND THE EXTERNAL GAMMADOSE RATES AT THE

DISTANCES TO INDIVIDUALS AT THE NEAREST RESIDENCE OR COMMERCIALINDUSTRIAL FACILITY ARE THEN

DETERMINED IN 1996 THE DOSE FROM NFSS WAS CALCULATED FOR THE HYPOTHETICAL MAXIMALLY EXPOSED

INDIVIDUAL RESIDING 24 HOURSPER DAY 365 DAYS PER YEAR 100 PERCENT OF THE TIME WITH AN AVERAGE

DISTANCE OF APPROXIMATELY 2800 BETWEEN THE FENCELINE AND THE INDIVIDUAL THE CALCULATION DOES

NOT TAKE INTO ACCOUNT THE SUBSTANTIAL SHIELDING PROVIDED BY THE BUILDING AND IS THEREFORE

CONSERVATIVE RESULTS OF THIS CALCULATION ARE EXPRESSED AS MAXIMUM DOSE RATE TO THE INDIVIDUAL

MREMYR

BASED ON 1996 EXTERNAL GAMMARADIATION RESULTS THE DOSE TO HYPOTHETICAL MAXIMALLY EXPOSED

INDIVIDUAL RESIDENT 2800 FROM THE WEST FENCE LINE WOULDBE 000005 MREMYRBNI 1997B
WELL BELOW THE DOEGUIDELINE OF 100 MREMYRFOR ALL PATHWAYS EXCLUDING RADON

52 RADON GAS

BASED ON THE RADIOACTIVE CONSTITUENTS IN THE WASTES CONTAINED IN THE WCS IT IS UNLIKELY THAT

RADON220 WOULD BE EMITTED FROM THE WCSHOWEVER IT IS POSSIBLE THAT RADON222 WOULD BE

EMITTED AIR SURVEILLANCE IS CONDUCTED TO DETERMINE THE CONCENTRATION OF RADON GAS AT NFSS

ESRNFS96DOC 10



FUSRAP TECHNICAL MEMORANDUM NO 15897008 REV

ESTM 1996 NFSS

USING RADTRACK DETECTORS THAT ARE DESIGNED TO MEASURE ALPHA PARTICLE EMISSIONS FROM BOTH

ISOTOPES OF RADON RADON220 AND RADON222 AND TO COLLECT PASSIVE INTEGRATED DATA THROUGHOUT

THE PERIOD OF EXPOSURC BECAUSE RADON220 IS NOT CONTAMINANT OF CONCERN AT NFSS ALL

CONCENTRATIONS ARE ASSUMED TO BE RADON222 RESULTS OF SEMIANNUAL MONITORING IN 1996 ARE

PRESENTED IN TABLE THE CORRESPONDING SURVEILLANCE LOCATIONS ARE SHOWN IN FIGURE

CONSISTENT WITH RESULTS FOR 1995 BNI 996E MOST OF THE RADON222 RESULTS FROM THE 1996

ENVIRONMENTAL SURVEILLANCE PROGRAM ARE AT OR BELOW THE DETECTION LIMIT 020 PCIIL ALL 1996

CONCENTRATIONS ARE BELOW THE DOE LIMIT OF 30 PCIIL FOR RADON222 ONE APPARENT ANOMALY

190 PCIIL WAS MEASURED AT LOCATION DURING THE LAST MONTHS OF 1996 AT THE NORTHERN END OF

THE SITE ON THE FENCELINE JUST EAST OF CAMPBELL STREET THE RADON222 CONCENTRATION AT THIS

LOCATION DURING THE FIRST MONTHS OF 1996 AND THROUGHOUT 1995 BNI 996E WAS LESS THAN THE

DETECTION LIMIT NO SITE DISTURBANCES OCCURRED IN THE VICINITY OF THIS MONITORING LOCATION

SUBSEQUENT MEASUREMENTS IN 1997 WILL HELP TO DETERMINE WHETHER THIS ELEVATION REPRESENTS

TREND

53 RADON222 FLUX

MEASUREMENT OF RADON222 FLUX PROVIDES AN INDICATION OF THE RATE OF RADON222 EMISSION FROM

SURFACE RADON222 FLUX IS MEASURED WITH ACTIVATED CHARCOAL CANISTERS PLACED AT 5IN INTERVALS

ACROSS THE SURFACE OF THE WCS FOR 24H EXPOSURE PERIOD MEASUREMENTSFOR 1996 ARE PRESENTED

IN TABLE MEASUREMENTLOCATIONS ARE SHOWN IN FIGURE MEASURED RESULTS FOR 1996 RANGED

FROM NONDETECT TO 026 PCIIM AS IN PREVIOUS YEARS BNI 1996E THESE RESULTS ARE WELL BELOW

THE 20 PCIIM STANDARD SPECIFIED IN 40 CFR PART 61 SUBPART AND STRONGLY DEMONSTRATE THE

EFFECTIVENESS OF THE CONTAINMENT CELL DESIGN AND CONSTRUCTION IN MITIGATING RADON222 MIGRATION

54 AIRBORNE PARTICULATE DOSE

TO DETERMINE THE DOSE FROM AIRBORNE PARTICULATES POTENTIALLY RELEASED FROM NESS DURING 1996

AIRBORNE PARTICULATE RELEASE RATES ARE CALCULATED USING HISTORICAL DATA FOR SITE SOIL CONTAMINATION AND

LIMITED RESERVOIR SURFACE WIND EROSION MODEL EPA 1985 CONTRIBUTIONS FROM RADON GAS WHICH

IS NOT PARTICULATE ARE NOT CONSIDERED IN THIS CALCULATION THE TOTAL AIRBORNE PARTICULATE RELEASE RATE

IS THEN ENTERED INTO THE CAP88PC COMPUTER MODEL EPA 1992A TO PERFORM TWOCALCULATIONS

THE FIRST CALCULATION ESTIMATES THE RESULTANT DOSES FROM AIRBORNE PARTICULATES TO HYPOTHETICAL

INDIVIDUALS AT THE DISTANCES TO THE NEAREST RESIDENCES AND TO THE NEAREST COMMERCIAVINDUSTRIAL

FACILITIES AS MEASURED FROM CENTRAL LOCATION ONSITE HYPOTHETICAL DOSES ARE THEN CORRECTED FOR

RESIDENTIAL OCCUPANCY CONSERVATIVELY ASSUMED TO BE 24 BDAY AND COMMERCIALINDUSTRIAL

FACILITY OCCUPANCY 40 BWEEK 50 WEEKSYR THE HYPOTHETICAL INDIVIDUAL RECEIVING THE HIGHER

OF THESE CALCULATED DOSES IS THEN IDENTIFIED AS THE INDIVIDUAL MAXIMALLY EXPOSED TO AIRBORNE
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PARTICULATE DOSE BECAUSE THIS DOSE IS BASED IN PART ON WIND DIRECTION AND NOT SIMPLY ON

DISTANCE FROM THE SITE THIS HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL MAY NOT BE THE SAME AS

THE ONE IDENTIFIED IN THE DOSE CALCULATION FOR EXTERNAL GAMMARADIATION DOSE SECTION 51

THE SECOND CALCULATION ESTIMATES THE HYPOTHETICAL AIRBORNE PARTICULATE COLLECTIVE DOSE TO THE

POPULATION WITHIN 80 KM OF THE SITE USING POPULATION FILE GENERATED FROM COUNTY POPULATION

DENSITIES TO DETERMINE THE NUMBER OF PEOPLE IN CIRCULAR GRID SECTIONS FANNING OUT TO 80 KM
FROM THE CENTER OF THE SITE

THE FIRST CALCULATION INDICATES THAT THE 1996 AIRBORNE PARTICULATE DOSE TO THE HYPOTHETICAL

MAXIMALLY EXPOSED INDIVIDUAL AN OCCUPANT AT THE NEAREST RESIDENCE 1100 SOUTHWEST OF THE SITE

WAS ESSENTIALLY ZERO 0000000005 MREMYROR I0 MREMYR THIS VALUE IS WELL BELOW THE

10 MREMYR STANDARD SPECIFIED IN 40 CFR PART 61 SUBPART THE SECOND CALCULATION INDICATES

THAT THE HYPOTHETICAL AIRBORNE PARTICULATE COLLECTIVE DOSE TO THE POPULATION WITHIN 80 KM OF THE

SITE WAS LO PERSONREMYR BNI 997C

55 SURFACE WATER AND SEDIMENT

IN 1996 ANNUAL SURFACE WATER AND SEDIMENT SAMPLES WERE COLLECTED AT FIVE LOCATIONS SWSDOO9
AND SWSDO2 AT THE UPSTREAM FENCELINE SWSDO10 AND SWSDO22 ONSITE ALONG THE CENTRAL

DRAINAGE DITCH AND SWSDO11 DOWNSTREAM ALONG THE CENTRAL DRAINAGE DITCH SURFACE WATER AND

SEDIMENT SAMPLING LOCATION SWSDOO9 WAS SELECTED AS BACKGROUND LOCATION BECAUSE IT IS AT THE

UPSTREAM BOUNDARY OF THE SOUTH 31 DRAINAGE DITCH DRAINAGE WHICH EVENTUALLY JOINS THE CENTRAL

DRAINAGE DITCH SURFACE WATER AND SEDIMENT SAMPLING LOCATION SWSDO2 WAS SELECTED BECAUSE IT

IS LOCATED UPSTREAM ALONG THE NFSS FENCELINE WHERETHE CENTRAL DRAINAGE DITCH FIRST ENTERS THE

PROPERTY SAMPLING LOCATIONS ARE PRESENTED IN FIGURE

SURFACE WATER AND SEDIMENT SAMPLES WERE ANALYZED FOR RADIUM226 THORIUM232 AND TOTAL

URANIUM THE 1996 ENVIRONMENTAL SURVEILLANCE ANALYTICAL RESULTS FOR SURFACE WATER AND SEDIMENT

SAMPLES ARE PRESENTED IN TABLES AND RESPECTIVELY ANALYTICAL RESULTS FOR SURFACE WATER IN

1996 ARE COMPAREDWITH THE DOE DCGS FOR RADIUM226 THORIUM232 AND TOTAL URANIUM

BECAUSE THERE ARE NO ESTABLISHED STANDARDS FOR SEDIMENTS THE SURFACE SOIL CRITERION OF PCIIG IS

USED AS BASIS FOR COMPARISON OF RADIUM226 AND THORIUM232 ANALYTICAL RESULTS THE NESS
DOE SITESPECIFIC SOIL CLEANUP CRITERION OF 90 PCILG IS USED AS BASIS FOR COMPARISON OF TOTAL

URANIUM ANALYTICAL RESULTS

BACKGROUNDCONCENTRATIONS WERE DETERMINED BY AVERAGING HISTORICAL ANALYTICAL RESULTS FOR THE

APPROPRIATE CONSTITUENTS AT SURFACE WATERSEDIMENT SAMPLING LOCATIONS SWSDOO9 AND SWSDO2
FOR TOTAL URANIUM AND RADIUM226 BACKGROUND CONCENTRATIONS INCLUDE DATA FROM 1992 THROUGH

1996 FOR SURFACE WATER AND SEDIMENT BECAUSE ANALYSIS FOR THORIUM232 FIRST BEGAN IN 1995 IN
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SEDIMENT AND 1996 IN SURFACE WATER BACKGROUND CONCENTRATIONS FOR THORIUM232 WERE

DETERMINED FROM 1995 ANDOR 1996 ANALYTICAL RESULTS AS APPROPRIATE

SURFACE WATER

IN 1996 AS IN PREVIOUS YEARS BNI 996E SURFACE WATER ANALYTICAL RESULTS WERE CONSISTENTLY LESS

THAN THE DOE DCGS AND WERE GENERALLY INDISTINGUISHABLE FROM THE HISTORICAL BACKGROUND

UPSTREAM CONCENTRATIONS MEASURED RESULTS WITH BACKGROUND NOT SUBTRACTED ARE PROVIDED IN

TABLE AND DISCUSSED BELOW

THE 1996 ANALYTICAL RESULTS FOR RADIUM226 CONCENTRATIONS ONSITE RANGING FROM NONDETECT TO

108 PCIIL ARE CONSISTENT WITH HISTORICAL RESULTS AND ARE INDISTINGUISHABLE FROM BACKGROUND

THE AVERAGE HISTORICAL BACKGROUND CONCENTRATION FOR RADIUM226 IS 065 PCIL AND 1996

BACKGROUND RANGED FROM 019 TO 181 PCIIL THE RADIUM226 DOE DCG IS 100 PCIL

IN 1996 THORIUM232 WAS DETECTED ONLY AT SWSDO22 AT TRACE CONCENTRATION OF 049 PCIIL

WHICH IS STATISTICALLY INDISTINGUISHABLE FROM BACKGROUND THE DOE DCGFOR THORIUM232 IS

50 PCIIL

THE 1996 ANALYTICAL RESULTS FOR TOTAL URANIUM IN ONSITE SURFACE WATER 703 TO 957 PCIIL ARE

CONSISTENT WITH HISTORICAL RESULTS AND ARE INDISTINGUISHABLE FROM BACKGROUND BACKGROUNDFOR

1996 RANGED FROM 347 TO 1533 PCIIL AND THE AVERAGE HISTORICAL BACKGROUND CONCENTRATION

IS 734 PCIL THE DOE DCG FOR TOTAL URANIUM IS 600 PCIL

SEDIMENT

CONCENTRATIONS OF RADIUM226 THORIUM232 AND TOTAL URANIUM IN SHALLOW SEDIMENT WERE LESS

THAN THE DOE SURFACE SOIL GUIDELINES AND WERE GENERALLY INDISTINGUISHABLE FROM UPSTREAM

BACKGROUND CONDITIONS AT ALL SAMPLED LOCATIONS RESULTS WERE LESS THAN THE DOE GUIDELINE FOR

MIXTURES OF RADIONUCLIDES USING THE SUMOFTHERATIOS METHOD BNI 997D MEASURED RESULTS

WITH BACKGROUND NOT SUBTRACTED ARE PRESENTED IN TABLE AND DISCUSSED BELOW

THE 1996 ANALYTICAL RESULTS FOR RADIUM226 ARE CONSISTENT WITH HISTORICAL ANALYTICAL RESULTS

RADIUM226 RESULTS FROM UPSTREAM LOCATIONS SWSDOO9 AND SWSDO2 WERE 127 AND

163 PCIG RESPECTIVELY COMPARING FAVORABLY WITH THE CALCULATED HISTORICAL BACKGROUND OF

156 PCIIL THE 1996 RESULTS OF ANALYSIS FOR RADIUM226 IN SAMPLES COLLECTED AT DOWNSTREAM

LOCATIONS SWSDO1O SWSDO1 AND SWSDO22 RANGED FROM 071 TO 192 PCILG ALL

RADIUM226 CONCENTRATIONS IN SEDIMENT WERE LESS THAN THE DOE SURFACE SOIL CLEANUP CRITERION

OF PCILG ABOVE BACKGROUND

DOWNSTREAM THORIUM232 RESULTS RANGED FROM 075 TO 111 PCIG AND UPSTREAM RESULTS FROM

SWSDOO9 AND SWSDO2 WERE 122 AND 160 PCILG RESPECTIVELY ALL 1996 ANALYTICAL
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RESULTS FOR THORIUM232 SAMPLES WERE COMPARABLE TO THE HISTORICAL AVERAGE BACKGROUND

CONCENTRATION OF 133 PG ILL THEREFORE NONE OF THE THORIUM232 CONCENTRATIONS IN SEDIMENT

EXCEEDED THE DOE SURFACE SOIL CLEANUP CRITERION OF PCILG ABOVE BACKGR6UND

THE 1996 ANALYTICAL RESULTS FOR TOTAL URANIUM AT UPSTREAM SAMPLING LOCATIONS SWSDOO9 AND

SWSDO2 WERE 260 AND 214 PCILG RESPECTIVELY WHICH ARE LOWER THAN THE HISTORICAL

UPSTREAM AVERAGE OF 332 PCILG THE 1996 ANALYTICAL RESULTS FOR TOTAL URANIUM AT DOWNSTREAM

SAMPLING LOCATIONS SWSDO1O SWSDO1 AND SWSDO22 RANGED FROM 139 TO 225 PCIG
CONSISTENT WITH HISTORICAL ANALYTICAL RESULTS AND COMPARABLE TO UPSTREAM RESULTS THE

DOEESTABLISHED SITESPECIFIC STANDARD FOR TOTAL URANIUM IS 90 PCIIG ABOVE BACKGROUNDTHE

HISTORICAL AND 1996 ANALYTICAL RESULTS ARE WELL BELOWTHIS STANDARD
HI

56 GROUNDWATER

THE LOCATIONS OF ENVIRONMENTAL SURVEILLANCE GROUNDWATERMONITORING WELLS AT NESS ARE SHOWN IN

US
FIGURE BACKGROUND INFORMATION DESCRIPTIONS OF ACTIVITIES PERFORMED UNDER THE GROUNDWATER

SURVEILLANCE PROGRAM AND SURVEILLANCE RESULTS ARE DISCUSSED BELOW

561 GROUNDWATER FLOW SYSTEM

NATURAL SYSTEM

FOUR UNCONSOLIDATED UNITS AND ONE BEDROCK UNIT ARE READILY IDENTIFIED IN THE SUBSURFACE AT THE

SITE GROUNDWATER AT NFSS OCCURS IN BOTH THE UNCONSOLIDATED DEPOSITS AND THE SHALE BEDROCK IN

THE UNCONSOLIDATED DEPOSITS TWO DISTINCT GROUNDWATER SYSTEMS ARE PRESENT THE UPPER

GROUNDWATER SYSTEM WHICH OCCURSWITHIN THE UPPERMOST CLAY UNIT AND THE LOWER GROUNDWATER

SYSTEM WHICH OCCURS WITHIN THE SAND AND GRAVEL UNIT THE UNDERLYING TILL UNIT AND THE WEATHERED

PORTION OF THE BEDROCK SHALE THE BEDROCK GROUNDWATER SYSTEM OCCURS WITHIN THE UNWEATHERED US

PORTION OF THE BEDROCK SHALE REGIONALLY GROUNDWATER IN BOTH THE UPPER AND LOWER GROUNDWATER

SYSTEMS AND THE BEDROCK SYSTEM FLOWS NORTHWESTWARD TOWARD LAKE ONTARIO

SURFACE DRAINAGE FROM THE SITE ORIGINALLY ENTERED FOURMILE SIXMILE AND TWELVEMILE CREEKS
WHICH ALL FLOW NORTHWARD TO LAKE ONTARIO IN THE 940S SYSTEM OF DRAINAGE DITCHES WAS

INSTALLED TO DRAIN SURFACE WATER TO CENTRAL DRAINAGE DITCH THE LARGEST OF THESE DRAINAGE DITCHES

THE CENTRAL DRAINAGE DITCH SIGNIFICANTLY INFLUENCES GROUNDWATER FLOW IN THE UPPER GROUNDWATER

SYSTEM NEAR THE WCS AND DITCH

HISTORICALLY LOW ANALYTICAL RESULTS FROM GROUNDWATER WELLS COMPLETED IN THE LOWER GROUNDWATER US

SYSTEM AND THE CONTINUOUSLY LOW CONCENTRATIONS OF CONSTITUENTS MONITORED IN THE UPPER

GROUNDWATER SYSTEM INDICATE THAT ANNUAL MONITORING OF THE LOWER GROUNDWATER SYSTEM IS NOT

CURRENTLY NECESSARY BECAUSE THE MONITORING WELLS COMPLETED IN THE UPPER GROUNDWATER SYSTEM
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PROVIDE AN EARLY DETECTION NETWORK BY WHICH TO MONITOR THE PERFORMANCE OF THE WGS THE LOWER

GROUNDWATER SYSTEM IS NOT ROUTINELY MONITORED AS PART OF THE ENVIRONMENTAL SURVEILLANCE

PROGRAM SPECIAL GROUNDWATER STUDIES THAT ARE CONDUCTED PERIODICALLY AT NESS TYPICALLY INCLUDE

SAMPLING AND ANALYSIS OF GROUNDWATER SAMPLES FROM THE LOWER GROUNDWATER SYSTEM THESE

STUDIES HELP TO VERIFY THE EFFECTIVENESS OF THE UPPER GROUNDWATER SYSTEM MONITORING WELL NETWORK

FOR MONITORING WCSPERFORMANCE

BACKGROUNDCONCENTRATIONS FOR THE UPPER GROUNDWATER SYSTEM WERE DETERMINED BY AVERAGING

1992 THROUGH 1996 ANALYTICAL RESULTS FOR THE APPROPRIATE CONSTITUENTS AT THE BACKGROUND

MONITORING WELL BO2W2OS THIS WELL WAS SELECTED AS THE BACKGROUND WELL BECAUSE IT IS DISTANT

AND IS NOT DOWNGRADIENT FROM THE WCS

WATER LEVEL MEASUREMENTS

WATER LEVEL MEASUREMENTS ARE OBTAINED USING AN ELECTRONIC DEPTHTOWATERMETER SIXTYTHREE

GROUNDWATER MONITORING WELLS ARE USED TO MONITOR GROUNDWATER LEVELS IN BOTH THE UPPER AND

LOWER GROUNDWATER SYSTEMS OF THESE WELLS 25 ARE SCREENED IN THE UPPER GROUNDWATER SYSTEM

THE SCREENED INTERVALS FOR WELLS COMPLETED IN THE UPPER GROUNDWATER ZONE RANGE FROM 17 TO

84 55 TO 276 FI BELOW GROUND SURFACE THIRTYEIGHT OF THESE WELLS ARE SCREENED IN THE LOWER

GROUNDWATER SYSTEM THE SCREENED INTERVALS FOR WELLS COMPLETED IN THE LOWER GROUNDWATER ZONE

RANGE FROM 77 TO 140 252 TO 460 FI BELOW GROUND SURFACE GROUNDWATER MONITORING WELLS

ARE LOCATED PRIMARILY ON THE PERIMETER OF THE WCS AND ALONG THE NORTHERN PROPERTY FENCELINE

FIGURE

IN MOST MONITORING WELL PAIRS GROUNDWATER ELEVATIONS OF THE UPPER GROUNDWATER SYSTEM ARE

GREATER THAN THOSE OF THE LOWER GROUNDWATER ZONE INDICATING DOWNWARDVERTICAL HYDRAULIC

GRADIENT WHILE GROUNDWATER FLOW IS PRIMARILY HORIZONTAL THIS VERTICAL HYDRAULIC GRADIENT

INDICATES THAT THE FLOW IS ALSO SLIGHTLY DOWNWARD HOWEVER IN SOME MONITORING WELL PAIRS NEAR

THE CENTRAL DRAINAGE DITCH GROUNDWATER ELEVATIONS OF THE UPPER GROUNDWATER SYSTEM ARE LESS THAN

THOSE OF THE LOWER GROUNDWATER SYSTEM INDICATING AN UPWARD VERTICAL HYDRAULIC GRADIENT THE

UPWARDHYDRAULIC GRADIENT NEAR THE CENTRAL DRAINAGE DITCH PROVIDES AN UPWARDCOMPONENTTO

GROUNDWATER FLOW THEREBY PREVENTING DOWNWARDMIGRATION OF DISSOLVED CONTAMINANTS

IN THE UPPER GROUNDWATER SYSTEM THE DEPTH TO WATER RANGED FROM ABOUT 0030 TO 339 010

TO 1112 FT BELOW GROUND SURFACE DURING 1996 WATER LEVEL FLUCTUATIONS IN THE UPPER

GROUNDWATER SYSTEM IN 1996 WERE ON THE ORDER OF 12 39 FT IN THE LOWER GROUNDWATER

SYSTEM THE DEPTH TO WATER RANGED FROM ABOUT 015 TO 427 048 TO 1401 FT BELOW GROUND

SURFACE DURING THE YEAR WATER LEVEL FLUCTUATIONS IN THE LOWER GROUNDWATER SYSTEM WEREON THE

ORDER OF 094 31 FT CURRENT AND HISTORICAL RESULTS INDICATE THAT THE UPPER GROUNDWATER

SYSTEM RESPONDS MORE RAPIDLY THAN THE LOWER GROUNDWATER SYSTEM TO SEASONAL FLUCTUATIONS IN

GROUNDWATER RECHARGE AND THE EFFECTS OF WATERING THE WCSTO MAINTAIN THE APPROPRIATE SOIL
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MOISTURE CONTENT IN THE CAPPING MATERIAL GROUNDWATER LEVEL FLUCTUATIONS IN THE LOWER

GROUNDWATER SYSTEM OCCUR OVER SIGNIFICANTLY LONGER PERIOD THAN IN THE UPPER GROUNDWATER

SYSTEM INDICATING THAT THE GLACIOLACUSTRINE CLAY AQUITARD SLOWS AND DAMPENS RECHARGE TO THE

LOWER GROUNDWATER SYSTEM

FIGURES UPPER GROUNDWATER SYSTEM AND LOWER GROUNDWATER SYSTEM PRESENT PIEZOMETRIC

SURFACES AND GROUNDWATER FLOW DIRECTIONS REPRESENTATIVE OF THE HIGH CONDITION IN THE UPPER

GROUNDWATER SYSTEM FIGURES UPPER GROUNDWATER SYSTEM AND LOWER GROUNDWATER SYSTEM

PRESENT PIEZOMETRIC SURFACES AND GROUNDWATER FLOW DIRECTIONS REPRESENTATIVE OF THE LOW CONDITION

IN THE UPPER GROUNDWATER SYSTEM

GROUNDWATER FLOW

GROUNDWATER OCCURS IN NEARSURFACE ALLUVIAL SEDIMENTS CONSISTING MOSTLY OF HORIZONTAL LAYERS OF

UNCONSOLIDATED SAND SILT AND CLAY TWOGROUNDWATER SYSTEMS MONITORED AT THE SITE ARE 14

ASSOCIATED WITH THE UPPERMOST CLAY UNIT AND THE SAND AND GRAVEL UNIT CORRESPONDING TO THE UPPER

AND LOWER GROUNDWATER SYSTEMS RESPECTIVELY HYDROLOGIC DATA INDICATE THAT THE UPPER CLAY UNIT

AND THE LOWER SAND AND GRAVEL UNIT ARE HYDRAULICALLY ISOLATED BY THE GLACIOLACUSTRMNE CLAY UNIT

WHICH IS PRESENT ACROSS THE ENTIRE SITE

GENERALLY GROUNDWATER FLOWS NORTHWESTWARD ACROSS THE SITE AT GRADIENT OF ABOUT 0006 TO 0008

IN THE UPPER GROUNDWATER SYSTEM IN THE LOWER GROUNDWATER SYSTEM GROUNDWATER FLOW IN THE

NORTHERN PORTION OF THE SITE IS GENERALLY NORTH TO NORTHWESTWARD AN AREA OF ELEVATED

GROUNDWATER ELEVATIONS LOCATED IN THE VICINITY OF THE WESTERN BOUNDARY OF THE WCS EXISTED

THROUGHOUT 1996 DURING LOW GROUNDWATER ELEVATION CONDITIONS ADDITIONALLY GROUNDWATER FLOW

IN THE EASTERN PORTION OF THE SITE IN THE LOWER GROUNDWATER SYSTEM IS INFLUENCED BY DEWATERING

ACTIVITIES ON THE ADJACENT PROPERTY MODERN LANDFILL IN THIS PORTION OF THE SITE GROUNDWATER

FLOW IS TOWARD THE EAST AND SOUTHEAST IN THE LOWER GROUNDWATER SYSTEM

THE FLOW IN THE UPPER GROUNDWATER SYSTEM IS STRONGLY INFLUENCED BY THE CENTRAL DRAINAGE AS

INDICATED IN FIGURE DURING PERIODS OF LOWGROUNDWATER LEVELS THE FREQUENT WATERING OF THE

WCSCREATES GROUNDWATER MOUNDALONG THE WESTERN BOUNDARY OF THE WCS AND CONSEQUENTLY

INDUCES RADIAL FLOW IN THIS AREA THIS IS LOCALIZED EFFECT AND ONLY TEMPORARILY AFFECTS THE OVERALL

NORTHWEST REGIONAL FLOW GROUNDWATER FLOW VELOCITY OF 38 CMYR 15 INIYR HAS PREVIOUSLY

BEEN ESTIMATED AT NESS DOE 1994B THIS VELOCITY DOES NOT NECESSARILY REPRESENT THE RATE AT

WHICH CONTAMINANT COULD MIGRATE BECAUSE CONTAMINANTDEPENDENT TRANSPORT FACTORS SUCH AS

RETARDATION CAUSED BY PHYSICAL INTERACTIONS SUCH AS CONTAMINANTS BINDING TO CLAY PARTICLES CAN

SIGNIFICANTLY SLOW THE RATE OF TRANSPORT

GROUNDWATER ELEVATIONS DURING THE SEASONAL HIGH CONDITION APRIL 22 1996 RANGED FROM

9448 30997 FT ABOVE MEAN SEA LEVEL AT BO2W19D TO 9728 31915 FT ABOVE MEAN SEA
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LEVEL AT BO2W2OS GROUNDWATER ELEVATIONS DURING THE SEASONAL LOW CONDITION AUGUST 22 1996

RANGED FROM 9310 30543 FT ABOVE MEAN SEA LEVEL AT BO2WL9D TO 9617 31552 FT ABOVE

MEAN SEA LEVEL AT OWO2B DURING THE YEAR

562 GROUNDWATER QUALITY

FIELD PARAMETERS

TABLE SUMMARIZES FIELD MEASUREMENTS TEMPERATURE PH SPECIFIC CONDUCTANCE OXIDATION

REDUCTION POTENTIAL AND TURBIDITY FOR 1996 ENVIRONMENTAL SURVEILLANCE SAMPLING THESE

MEASUREMENTS REPRESENT AMBIENT WATER CONDITIONS AT THE TIME OF SAMPLING

WATER OUALITV PARAMETERS

AT NFSS THE UPPER GROUNDWATER SYSTEM WATER QUALITY INDICATES RELATIVELY RECENTLY RECHARGED

GROUNDWATER THE LOWER GROUNDWATER SYSTEM WATER QUALITY PARAMETERS INDICATE LONGER RESIDENCE

TIMES OR DISTANCE TRAVELED IT IS LIKELY THAT THE PRIMARY RECHARGE OF THE LOWER GROUNDWATER SYSTEM

OCCURS AT THE BASE OF THE NIAGARA ESCARPMENT SITUATED APPROXIMATELY 32 KM SOUTH OF THE SITE

DOE 994B WATER QUALITY PARAMETER DATA FOR 1996 ARE PROVIDED IN TABLE

TOTAL DISSOLVED SOLIDS TDS SULFATE AND SODIUM WERE PRESENT ONSITE AND UPGRADIENT

BACKGROUND IN CONCENTRATIONS EXCEEDING NYSDEC WATER QUALITY STANDARDS THERE ARE NO FEDERAL

STANDARDS FOR THESE WATER QUALITY PARAMETERS TDS RESULTS IN ALL WELLS INCLUDING THE BACKGROUND

WELL RANGING FROM 770 TO 1840 MGFL EXCEED THE NYSDEC WATER QUALITY STANDARD 500 MGL
SODIUM WAS DETECTED IN ALL WELLS INCLUDING THE BACKGROUND WELL AT CONCENTRATIONS RANGING FROM

408 MGL BO2W2OS TO 72 MGL OW17B INDICATING THAT GROUNDWATER IS NATURALLY SLIGHTLY

SALINE IN THE REGION THE RESULTS ARE CONSISTENTLY GREATER THAN THE NYSDEC GROUNDWATER QUALITY

STANDARD FOR SODIUM 20 MGL SULFATE WAS ALSO DETECTED IN ALL WELLS AT CONCENTRATIONS RANGING

FROM 316 MGL B02W205 TO 775 MGLL 0W07B GREATER THAN THE NYSDEC GROUNDWATER

QUALITY STANDARD FOR SULFATE 250 MGL

563 GROUNDWATER RADIOACTIVE CONSTITUENTS

IN 1996 GROUNDWATER SAMPLES COLLECTED FROM EIGHT GROUNDWATER MONITORING WELLS COMPLETED IN

THE UPPER GROUNDWATER SYSTEM WERE ANALYZED FOR RADIUM226 THORIUNI232 AND TOTAL URANIUM

ENVIRONMENTAL SURVEILLANCE ANALYTICAL RESULTS FOR RADIOACTIVE CONSTITUENTS IN GROUNDWATER ARE

PRESENTED IN TABLE ONLY RESULTS FOR DETECTED ANALYTES ARE DISCUSSED HISTORICAL AND CURRENT

ANALYTICAL RESULTS FOR TOTAL URANIUM WITH BACKGROUND NOT SUBTRACTED IN GROUNDWATER ARE

SUMMARIZED IN FIGURE
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UDDER GROUNDWATER ZONE RESULTS

ALL ANALYTICAL RESULTS FOR RADIUM226 THORIUM232 AND TOTAL URANIUM IN GROUNDWATER WERE WELL

BELOW THE DOE DCGS CONSISTENT WITH PREVIOUS YEARS BNI 1996E RADIUM226 CONCENTRATIONS

WERE INDISTINGUISHABLE FROM BACKGROUND

RADIUM226 RESULTS IN GROUNDWATER IN 1996 RANGED FROM NONDETECT TO 025 PCIIL AND WERE

COMPARABLE TO THE AVERAGE HISTORICAL BACKGROUND CONCENTRATION SAMPLING LOCATION

BO2W2OS OF 019 PCIIL THE DOEDCG FOR RADIUM226 IS 100 PCIB ABOVE BACKGROUND

RADIUM226 CONCENTRATIONS IN GROUNDWATER AT NFSS HAVE BEEN CONSISTENTLY LOW WITH ALL

MEASURED CONCENTRATIONS BACKGROUND NOT SUBTRACTED LESS THAN PCIB RADIUM228 IS

PRESENT AT NEGLIGIBLE CONCENTRATIONS AND IS NOT SAMPLED UNDER THE ENVIRONMENTAL SURVEILLANCE

PROGRAM COMBINED CONCENTRATIONS OF RADIUM226 AND RADIUM228 AT NFSS WOULD BE WELL

BELOW THE SDWA MCL

TRACE CONCENTRATION OF THORIUM232 WASDETECTED IN GROUNDWATER FROM WELL QWO4B

031 PCIB BUT NO THORIUM232 WAS DETECTED IN THE FIELD DUPLICATE COLLECTED AT THE SAME

TIME AND LOCATION THORIUM232 CONCENTRATIONS WERE NOT MEASURED DURING THE CURRENT PERIOD

OF RECORDUSED FOR COMPARING ANALYTICALRESULTS 1992 THROUGH 1995 THEREFORE THE 1996

BACKGROUND CONCENTRATION SAMPLING LOCATION BO2W2OS RESULT WAS NONDETECT THE DOE

DCG FOR THORIUM232 IS 50 PCIB ABOVE BACKGROUND

THE AVERAGE HISTORICAL BACKGROUND CONCENTRATION SAMPLING LOCATION BO2W2OS OF TOTAL

URANIUM IN GROUNDWATER WAS DETERMINED TO BE 759 PCIB URANIUM WAS DETECTED IN ALL

SAMPLED WELLS WITH RESULTS RANGING FROM 339 TO 3151 PCIB NONE OF THE 1996 ANALYTICAL

RESULTS EXCEEDED THE DOE DCG FOR URANIUM OF 600 PCIB ABOVE BACKGROUNDCONSISTENT WITH

THE HISTORICAL RESULTS PRESENTED IN FIGURE MEASURED RESULTS WITH BACKGROUND NOT

SUBTRACTED SINCE 1992 TOTAL URANIUM CONCENTRATIONS IN ALL SAMPLED WELLS HAVE BEEN LESS

THAN 60 PCIB

564 GROUNDWATER CHEMICAL CONSTITUENTS

METALS

THE 1996 ENVIRONMENTAL SURVEILLANCE ANALYTICAL RESULTS FOR DETECTED METALS IN GROUNDWATER ARE

PRESENTED IN TABLE 10 AND DISCUSSED BELOW

GROUNDWATERAT NESS IS NOT USED AS PUBLIC DRINKING WATER SUPPLY HOWEVER AS CONSERVATIVE

BASIS FOR COMPARISON OF ANALYTICAL RESULTS SDWA MCBS AND NEWYORK STATE WATER QUALITY

REGULATION CLASS GA STANDARDS WERE USED ALTHOUGH COPPER AND LEAD ARE PRESENT IN SOME

GROUNDWATER MONITORING WELLS AT NESS THE 1996 ANALYTICAL RESULTS INDICATE THAT NEITHER THE

SDWA MCBS NOR THE NEWYORK STATE WATER QUALITY REGULATION CLASS GA STANDARDS FOR THESE
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METALS WERE EXCEEDED AT ANY OF THE WELLS VANADIUM WAS NOT DETECTED IN ANY OF THE EIGHT WELLS

SAMPLED IN 1996 THE 1996 METALS RESULTS SHOW DECLINE IN OVERALL CONCENTRATIONS FROM PRIOR

YEARS BNI 996E

IN WELLS WHERECOPPER WAS DETECTED IN 1996 THE RESULTS RANGED FROM 68 JLGL OWL 7B TO

135 GL OWL5B WHICH IS WELL BELOW THE SDWA MCL OF 1300 JGFL AND THE NEWYORK

STATE WATER QUALITY REGULATION CLASS GA STANDARD OF 200 IGL

IN 1996 ONE WELL A45 CONTAINED LEAD AT CONCENTRATION OF 61 JIGFL WHICH IS WELL BELOW

THE SDWA MCL OF 15 PGL AND THE NEWYORK STATE WATER QUALITY REGULATION CLASS GA

STANDARD OF 25 IGL

IN 1996 ALL VANADIUM RESULTS WERE NONDETECT IN 1994 THE MAXIMUM CONCENTRATION OF

VANADIUM WAS 534 JLGL IN WELL A45 AND IN 1995 THE MAXIMUM VANADIUM CONCENTRATION

DETECTED WAS 71 JGL BOTH THE NUMBER OF WELLS IN WHICH VANADIUM WAS DETECTED AND THE

CONCENTRATION DETECTED HAVE DECREASED STEADILY BNI 996E NEITHER AN SDWA MCL NOR

NEW YORK STATE WATER QUALITY REGULATION CLASS GA STANDARD HAS BEEN ESTABLISHED FOR

VANADIUM

60 CONCLUSIONS

EXTERNAL GAMMARADIATION

THE 1996 DOSE TO HYPOTHETICAL MAXIMALLY EXPOSED INDIVIDUAL IS NEGLIGIBLE AT

CALCULATED VALUE OF 000005 MREMYRABOVE BACKGROUND

RADON GAS

RESULTS OF THE 1996 RADON GAS SURVEILLANCE PROGRAM INDICATE THAT THE RADON GAS

CONCENTRATIONS AT THE SITE WERE CONSISTENTLY LOW NONDETECT TO 190 PCIFL INCLUDING

BACKGROUND AND IN MANY CASES WERE AT OR BELOW THE DETECTION LIMIT ALL RADON GAS

CONCENTRATIONS AT NFSS WERE WELL BELOW THE DOE LIMIT FOR RADON222 OF 30 PCIIL

ABOVE BACKGROUND

RADON222 FLUX

THE 1996 RADON222 FLUX MEASUREMENTS AT NFSS WERE LESS THAN 13 PERCENT OF THE

STANDARD OF 20 PCIIM SPECIFIED IN 40 CFR PART 61 SUBPART OF THE NATIONAL EMISSION

STANDARDS FOR HAZARDOUS AIR POLLUTANTS NESHAPS RADON222 FLUX MEASUREMENTS

RANGED FROM NONDETECT TO 026 PCI STRONGLY DEMONSTRATING THE EFFECTIVENESS OF THE

CONTAINMENT CELL DESIGN AND CONSTRUCTION IN MITIGATING RADON222 MIGRATION
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AIRBORNE PARTICULATE DOSE

THE 1996 AIRBORNE PARTICULATE DOSE FROM THE WIND EROSION OF SOIL TO HYPOTHETICAL

INDIVIDUAL 1100 SOUTHWEST OF THE SITE IS 10 MREMYR THE HYPOTHETICAL DOSE TO AN

INDIVIDUAL IS ESSENTIALLY ZERO RELATIVE TO THE 10 MREMYRSTANDARD IN 40 CFR PART 61

SUBPART OF NESHAPS THE 1996 HYPOTHETICAL AIRBORNE PARTICULATE COLLECTIVE DOSE TO

THE POPULATION WITHIN 80KM RADIUS OF THE SITE HAS BEEN CALCULATED AT

1O PERSONREMYR

CUMULATIVE DOSE FROM EXTERNAL GAMMARADIATION AND AIRBORNE PARTICULATES

THE 1996 MAXIMUM CUMULATIVE EXTERNAL GAMMA RADIATION AND AIRBORNE PARTICULATE DOSE

TO HYPOTHETICAL INDIVIDUAL IS 10 MREMYR000005 MREMYR THIS VALUE IS

ESSENTIALLY ZERO WHEN COMPARED WITH THE DOE DCG OF 100 MREMYR WHICH APPLIES TO

ALL PATHWAYS EXCLUDING RADON

SURFACE WATER

IN 1996 ONSITE RADIUM226 NONDETECT TO 108 PCIL THORIUM232 NONDETECT TO

049 PCIIL AND TOTAL URANIUM 703 TO 957 PCIL CONCENTRATIONS IN SURFACE WATER

SAMPLES WERE INDISTINGUISHABLE FROM BACKGROUND CONCENTRATIONS

SEDIMENT

ONSITE CONCENTRATIONS OF RADIUM226 071 TO 192 PCILG THORIUM232 075 TO

111 PCIG AND TOTAL URANIUM 139 TO 225 PCILG IN SEDIMENT SAMPLES WERE

INDISTINGUISHABLE FROM BACKGROUND

GROUNDWATER

RADIUM226 CONCENTRATIONS NONDETECT TO 025 PCIIL IN GROUNDWATER SAMPLES WERE

INDISTINGUISHABLE FROM BACKGROUND

THORIUM232 WAS DETECTED IN ONLY ONE WELL AT TRACE CONCENTRATION OF 031 PCIIL WHICH

IS LESS THAN 06 PERCENT OF THE DOE DCG50 PCIB

ONSITE TOTAL URANIUM CONCENTRATIONS 339 TO 3151 PGILL IN GROUNDWATER SAMPLES WERE

LESS THAN PERCENT OF THE DOE DCG 600 PCIB

ALTHOUGH GROUNDWATER SYSTEMS AT NFSS TO NOT PROVIDE DRINKING WATER COPPER AND LEAD

CONCENTRATIONS IN GROUNDWATER SAMPLES WERE ALL WELL BELOW THE ESTABLISHED FEDERAL

PRIMARY AND SDWA MCLS AND THE NYSDEC CLASS GA GROUNDWATER STANDARDS RESULTS

FOR TDS SULFATE AND SODIUM WERE GREATER THAN STATE STANDARDS IN ALL SAMPLED WELLS

INCLUDING THE BACKGROUND WELL
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TABLE

1996 EXTERNAL GAMMA RADIATION DOSE RATES
PAGE OF

NIAGARA FALLS STORAGE SITE

TETLD TETLD

MONITORING READINGS CORRECTED MONITORING READINGS CORRECTED

LOCATION NIREM NIRENIYR LOCATION NIREINYR

NFSS 656 42 WCS 630 71

PERIMETER 606 98 PERIMETER 626 76

620 82 10 692 02

636 64 10 636 64

11 608 96 18 670 27
11 592 113 18 674 22

12 604 100 21 682 13

12 638 62 21 732 43

13 648 51 23 680 15

13 646 53 23 704 11

15 588 118 24 618 84

15 726 36 24 598 107

28 682 13 BACKGROUND 105 618

28 700 07 105 622

29 670 27 112 602

29 612 91 112 630

36 644 56 116 556

36 640 60 116 614

122 676 20 120 788

122 682 13 120 874

123 644 56 121 760

123 612 91 121 874

TETLD TISSUEEQUIVALENT THERMOLUMINESCENT DOSIMETER

MONITORING LOCATIONS ARE SHOWNIN FIGURE

THERE ARE TWO TETLDS PER STATION EACH CONTAINING FIVE CHIPS REPORTED VALUE IS THE

AVERAGE CHIP READING FOR THE PERIOD OF EXPOSURE

ALL TETLD READINGS ARE CORRECTED FOR SHELTERABSORPTION FACTOR SA 1075 AND ARE

NORMALIZED TO EXACTLY ONE YEARS EXPOSURE CORRECTEDBACKGROUND IS THEN SUBTRACTED FROM

ALL OTHER READINGS TETLD DOSE RATES IN 1996 ARE CALCULATED IN FUSRAP COMMITTED

CALCULATION 158CV03 BNI 199TH

MONITORING LOCATIONS ALONG THE PERIMETER OF THE WASTE CONTAINMENT STRUCTURE WCS

IT ENNNO



TABLE

1996 RADON GAS CONCENTRATIONS
PAGE OF

NIAGARA FALLS STORAGE SITE

AVERAGE DAILY CONCENTRATION PCIIL

MONITORING START DATE 013096 072496
LOCATION END DATE 072496 011697

NFSS 020 190

PERIMETER 020 020

11 020 020
12 020 020

DUPLICATED 12 020 020

13 020 020

15 020 030

28 020 020

29 020 020

36 020 020
122 020 020

123 040 020
4UFWCS 020 020

PERIMETER 10 020 020
18 020 020

21 020 020
23 020 030

24 020 030

BACKGROUND 105 020 020

112 020 020

116 020 020
120 020 030
121 020 020

RADON GAS CONCENTRATIONS IN 1996 WERE MEASURED WITH RADTRACK DETECTORS

THESE DETECTORS MEASURE THE COMBINED CONCENTRATION OF RADON220 AND RADON222

IN AIR HISTORICALLY RADON220 HAS NOT BEEN DETECTED AT NFSS

MONITORING LOCATIONS ARE SHOWNIN FIGURE

DETECTORS WERE INSTALLED AND REMOVED ON THE DATES LISTED

QUALITY CONTROL DUPLICATE IS COLLECTED AT THE SAME TIME AND LOCATION AND IS

ANALYZED BY THE SAME METHOD FOR EVALUATING PRECISION IN SAMPLING AND ANALYSIS

MONITORING LOCATIONS ARE AT THE PERIMETER OF THE WASTE CONTAINMENT

STRUCTURE WCS

NOTE THE DOE LIMIT FOR RADON222 IS 300 PCIIL

INDICATES DETECTION LIMIT IS REPORTED ACTUAL RESULT IS LESS THAN THIS VALUE

PCI 0037 BECQUEREL



TABLE

1996 RADON222 FLUX MONITORING RESULTS
PAGE OF2

NIAGARA FALLS STORAGE SITE

RADON222 FLUX RADON222 FLUX RADON222 FLUX

SAMPLE ID PCIIM SAMPLE ID PCIIM SAMPLE ID PCLIM
202001 002 002 202040 004 002 202079 012 002

202002 008 002 202041 001 002 202080 004 002

202003 013 001 202042 000 002 20208 003 002

202004 003 002 202043 011 002 202082 013 002

202005 002 002 202044 008 002 202083 007 002

202006 004 002 202045 008 002 202084 001 002

202007 007 002 202046 008 002 202085 028 002

202008 000 002 202047 010 002 202086 002 002

202009 005 002 202048 003 002 202087 003 002

202010 005 002 202049 013 002 202088 031 002

202011 006 002 202050 011 002 202089 007 002

2020 12 005 002 20205 010 002 202090 010 002

2020 13 004 002 202052 005 002 20209 008 002

202014 012 002 202053 014 002 202092 004 002

202015 006 002 202054 011 002 202093 011 002

2020 16 002 002 202055 012 002 202094 002 002

2020 17 006 002 202056 008 002 202095 007 002

2020 18 006 002 202057 013 002 202096 000 002

202019 007 002 202058 011 002 202097 004 002

202020 014 002 202059 010 002 202098 004 002

202021 017 002 202060 003 001 202099 016 002

202022 023 002 20206 005 002 202100 004 002

202023 012 002 202062 005 002 20210 002 002

202024 004 002 202063 004 002 202102 006 002

202025 002 002 202064 005 002 202103 000 002

202026 003 002 202065 011 002 202104 000 002

202027 013 002 202066 006 002 202105 006 002

202028 006 002 202067 003 002 202106 005 002

202029 004 002 202068 007 002 202107 011 002

20203 004 002 202069 003 002 202108 007 002

20203 001 002 202070 007 002 202109 011 002

202032 001 002 202071 016 002 2021 10 003 002

202033 026 002 202072 008 002 202111 002 002

202034 003 002 202073 021 002 2021 12 003 002

202035 004 002 202074 020 002 202113 004 002

202036 010 002 202075 006 002 2021 14 005 003

202037 006 002 202076 012 002 2021 15 001 003

202038 006 002 202077 006 002 202116 006 003

202039 013 002 202078 029 002 2021 17 010 003



TABLE

1996 RADON222 FLUX MONITORING RESULTS

NIAGARA FALLS STORAGE SITE
PAGE OF

RADON222 FLUX RADON222 FLUX RADON222 FLUX

SAMPLE ID PCIIM SAMPLE ID PCIIM SAMPLE ID PCIIM
202118 005 003 202145 009 003 202178 010 003

202119 002 003 202146 007 003 202179 004 003

202120 007 003 202147 016 003 202180 006 003

202121 004 003 202148 003 003 202172 010 003

202122 004 003 202149 007 003 202173 006 003

202123 002 003 202150 004 003 202174 011 003

202124 004 003 20215 000 003 202175 015 003

202125 002 003 202152 007 003 202176 001 003

202126 002 003 202153 004 003 202177 004 003

202127 018 003 202154 008 003

202128 006 003 202155 010 003 QC DUPLICATES

202129 006 003 202156 002 003 202030 DUP 004 002

202130 004 003 202157 007 003 202040 DUP 003 002

20213 003 003 202158 021 003 202050 DUP 010 002

202132 004 003 202159 015 003 202060 DUP 003 001

202133 006 003 202160 001 003 202070 DUP 006 002

202134 002 003 202161 003 003 202080 DUP 003 002

202135 016 003 202162 000 003 202090 DUP 033 002

202136 001 003 202163 003 003 202100 DUP 004 002

202137 007 003 202164 009 003 2021 10 DUP 002 002

202138 002 003 202165 026 003 202120 DUP 008 003

202139 000 003 202166 013 003 202130 DUP 002 003

202140 013 003 202167 004 003 202140 DUP 013 003

202141 005 003 202168 012 003 202150 DUP 002 003

202142 007 003 202169 009 003 202160 DUP 003 003

202143 009 003 202170 009 003 202170 DUP 009 003

202144 013 003 20217 006 003 202180 DUP 009 003

NOTE THE EPA STANDARD FOR RADON222 FLUX IS 20 PCILXN

RADON222 FLUX MEASUREMENTS WERE TAKEN DURING THE THIRD QUARTER IN SEPTEMBER 1996

THE CANISTERS ARE COUNTED TWICE IN THE LABORATORY AS QUALITY CONTROL QC DUPLICATES TO

EVALUATE ANALYTICAL PRECISION



TABLE

1996 SURFACE WATER ANALYTICAL RESULTS RADIOACTIVE CONSTITUENTS
PAGE OF

NIAGARA FALLS STORAGE SITE

RESULT ABOVE

SAMPLING DATE RESULT BNI MDA BACKGROUND DCG
LOCATION COLLECTED ANALYTE PCIIL FLAG PCIIL PCIIL PCIIL

SWSDOO9 050296 RADIUM226 019 013 013 046 020 100

BACKGROUND 050296 THORIUM232 018 019 UJ 025 002 022 50

050296 TOTAL URANIUM 347 007 002 387 030 600

SWSDO21 050296 RADIUM226 181 056 027 116 058 100

BACKGROUND 050296 THORIUM232 014 015 UJ 010 002 019 50

050296 TOTAL URANIUM 1533 096 002 799 100 600

SWSDO1O 050296 RADIUM226 037 028 029 028 032 100

050296 THORIUM232 016017 UJ 011 000021 50

050296 TOTALURANIUM 703 016 002 031 033 600

SWSDO1 050296 RADIUM226 108 048 036 043 050 100

050296 THORIUM232 009 013 UJ 021 007 018 50

050296 TOTAL URANIUM 892 058 002 158 065 600

SWSDO22 050296 RADIUM226 027 022 027 038 027 100

050296 THORIUM232 049 028 029 033 030 50

050296 TOTAL URANIUM 957 061 002 223 068 600

DUPLICATE 050296 RADIUM226 030 024 UJ 050 035 028 100

050296 THORIUM232 040 028 024 024 030 50

050296 TOTAL URANIUM 902 060 002 168 067 600

RESULTS REPORTED WITH RADIOLOGICAL ERROR QUOTED AT SIGMA 95 PERCENT CONFIDENCE LEVEL

BECHTEL NATIONAL INC DATA QUALIFIER FLAGS

THE ANALYTE WAS NOT DETECTED

UJ ANALYTE WAS NOT DETECTED ESTIMATED VALUE REPORTED THE RESULT IS BELOW THE MDA OR

LESS THAN THE ASSOCIATED ERROR

MINIMUM DETECTABLE ACTIVITY

HISTORICAL 19921996 AVERAGE BACKGROUND FOR SURFACE WATER IS 065 015 PCIIL FOR

RADIUM226 AND 734 029 PCIL FOR TOTAL URANIUM BACKGROUND 1996 ONLY FOR

THORIUM232 IS 016 012 PCIL ASSOCIATED ERROR TERM FOR RESULT ABOVE BACKGROUND WAS
CALCULATED ERROR ERROR
DOE DERIVED CONCENTRATION GUIDE FOR WATER

QUALITY CONTROL DUPLICATE IS COLLECTED AT THE SAME TIME AND LOCATION AND IS ANALYZED BY
THE SAME METHOD FOR EVALUATING PRECISION IN SAMPLIDG AND ANALYSIS

RRR NRY AN



TABLE

1996 SEDIMENT ANALYTICAL RESULTS RADIOACTIVE CONSTITUENTS
PAGE OF

NIAGARA FALLS STORAGE SITE

RESULT ABOVE CLEANUP

SAMPLING DATE RESULT BNI MDA BACKGROUND CRITERIA

LOCATION COLLECTED ANALYTE PCIIG FLAG PCIIG PCIIG PCIIG
SWSDOO9 050296 RADIUM226 127 033 011 029 036

BACKGROUND 050296 THORIUM232 122 052 019 011 057

050296 TOTALURANIUM 260 013 007 072 D018

SWSDO21 050296 RADIUM226 163 036 014 007 039

BACKGROUND 050296 THORIUM232 160 060 021 027 065

050296 TOTAL URANIUM 214 007 007 118 015 90

SWSDO1O 050296 RADIUM226 087 026 012 069 030

050296 THORIUM232 080 030 014 053 038

050296 TOTAL URANIUM 225 010 007 107 016 90

SWSDO11 050296 RADIUM226 071 023 010 085 027

050296 THORIUM232 111 045 022 022 051

050296 TOTAL URANIUM 183 007 007 149 015 90
SWSDO22 050296 RADIUM226 192 041 010 036 043

050296 THORIUM232 075 028 014 058 037

050296 TOTALURANIUM 139 008 007 193 015 90

DUP1ICATE 050296 RADIUM226 123 034 022 033 037

050296 THORIUM232 095 038 016 038 045

050296 TOTAL URANIUM 154 008 007 178 015 90

RESULTS REPORTED WITH RADIOLOGICAL ERROR QUOTED AT SIGMA 95 PERCENT CONFIDENCE LEVEL

BECHTEL NATIONAL INC DATA QUALIFIER FLAGS

REPORTED AS AN ESTIMATED VALUE

MINIMUM DETECTABLE ACTIVITY

HISTORICAL 19921996 AVERAGE BACKGROUND FOR SEDIMENT IS 156 014 PCILG FOR RADIUM226

AND 332 013 PCIG FOR TOTALURANIUM BACKGROUND 19951996 FOR THORIUM232 IS

133 024 PCILG ASSOCIATED ERROR TERM FOR RESULT ABOVE BACKGROUND WAS CALCULATED

ERROR ERROR BACKGROUND

DOE SURFACE SOIL CLEANUP CRITERIA AVERAGED OVER TOPMOST IN 15 CM OF SOIL BECAUSE THERE

ARE NO STANDARDS FOR RADIOACTIVE CONSTITUENTS IN SEDIMENT THESE SOIL VALUES ARE USED AS

BASIS FOR CAMPARISON OF SEDIMENT RESULTS

NFSS SITESPECIFIC CLEANUP CRITERION FOR TOTAL URANIUM

QUALITY CONTROL DUPLICATE IS COLLECTED AT THE SAME TIME AND LOCATION AND IS ANALYZED BY

THE SAME METHODFOR EVALUATING PRECISION IN SAMPLING AND ANALYSIS



TABLE1996 FIELD PARAMETER SUMMARY PAGE OFNIAGARA FALLS STORAGE SITESAMPLING DATE TEMPERATURE PH SPEC CONDA DOB ELI TURBIDITY VOLUME DISCHARGELOCATION MSCM MGL MVC NTUD PURGED GALE GPMGROUNDWATERA45 050196 95 676 2080 051 66 13 40 008P60 043096 75 722 1690 356 223 20 006OWO4B 050196 73 704 1742 103 169 17 45 008OWO6B 050196 73 712 1934 438 214 225 006OWO7B 050196 70 737 1838 472 253 15 004OW15B 043096 71 725 1624 462 279 12 225 006OW17B 043096 76 794 1420 431 253 225 006BO2W2OS 043096 80 757 1158 180 258 325 008SURFACE WATERSWSDOO9 050296 64 641 0996 828 281 52SWSDO1O 050296 80 697 1026 820 274 24SWSDO1I 050296 79 781 0874 1238 274 27SWSDO21 050296 72 775 0954 1028 271 595W5D022 050296 88 762 0746 1107 272 70SPECIFIC CONDUCTANCE MEASURED IN NILILISIEMENSCENTIMETER MSCMDISSOLVED OXYGENOXIDATIONREDUCTION POTENTIAL MEASURED IN MILLIVOLTS MVNEPHELOMETRIC TURBIDITY UNITSVOLUME PURGED MEASURED IN GALLONS GALGALLONS PER MINUTEPARAMETER NOT APPLICABLE

NFSTM96XLSFLD PANNS 51997 FUSRAP TECHNICAL MEMORANDUM NO 15897008 REV



FUSRAP TECHNICAL MEMORANDUM NO 15897008 REV
ESTM 1996 NESS

THIS PAGE INTENTIONALLY LEFT BLANK

ESRNFS96DOC 50



TABLE

1996 GROUNDWATER QUALITY RESULTS
PAGE OF

NIAGARA FALLS STORAGE SITE

RELATED

DATA REGULATIONS

SAMPLING DATE RESULT QUALIFIERS DETECTION FEDERAL STATED

LOCATION COLLECTED ANALYTE MGLL BNI LAB LIMIT MGFL MGFL
B02W205 043096 ALKALINITY 406 NE NE

BACKGROUND 043096 BICARBONATE 406 NE NE
043096 CALCIUM 693 177 NE NE
043096 CARBONATE NE NE

043096 CHLORIDE 63 025 250 250

043096 MAGNESIUM 109 278 NE NE
043096 NITRATE AS 002 002 10 10

043096 PHOSPHATE 005 005 NE NE
043096 POTASSIUM 142 446 NE NE

043096 SODIUM 408 545 NE 20

043096 SULFATE 316 50 NE 250

043096 TOTAL DISSOLVED SOLIDS 770 10 500 500

A45 050196 ALKALINITY 454 NE NE

050196 BICARBONATE 454 NE NE
050196 CALCIUM 259 177 NE NE
050196 CARBONATE NE NE

050196 CHLORIDE 521 25 250 250

050196 MAGNESIUM 134 278 NE NE
050196 NITRATEASN 011 002 10 10

050196 PHOSPHATE 10 005 NE NE
050196 POTASSIUM 619 446 NE NE
050196 SODIUM 466 545 NE 20

050196 SULFATE 749 50 NE 250

050196 TOTAL DISSOLVED SOLIDS 1800 500 500

MO 043096 ALKALINITY 413 NE NE
043096 BICARBONATE 413 NE NE
043096 CALCIUM 122 177 NE NE

043096 CARBONATE NE NE
043096 CHLORIDE 224 12 250 250

043096 MAGNESIUM 138 278 NE NE
043096 NITRATE AS 003 002 10 10

043096 PHOSPHATE 005 005 NE NE
043096 POTASSIUM 146 446 NE NE

043096 SODIUM 716 545 NE 20

043096 SULFATE 596 50 NE 250

043096 TOTAL DISSOLVED SOLIDS 1300 10 500 500

OWO4B 050196 ALKALINITY 335 NE NE

050196 BICARBONATE 335 NE NE
050196 CALCIUM 148 177 NE NE
050196 CARBONATE NE NE
050196 CHLORIDE 921 62 250 250

TRR JT CNN RTTR NJ



TABLE

1996 GROUNDWATERQUALITY RESULTS
PAGE OF

NIAGARA FALLS STORAGE SITE

RELATED

DATA REGULATIONS

SAMPLING DATE RESULT QUALIFIERS DETECTION FEDERAL STATED

LOCATION COLLECTED ANALYTE MGL BNI LAB LIMIT MGFL MGL
OWO4B 050196 MAGNESIUM 121 278 NE NE
CONTINUED 050196 NITRATEASN 005 002 10 10

050196 PHOSPHATE 005 005 NE NE

050196 POTASSIUM 202 446 NE NE

050196 SODIUM 515 545 NE 20

050196 SULFATE 527 50 NE 250

050196 TOTAL DISSOLVED SOLIDS 1390 500 500

DUPLICATE 050196 ALKALINITY 336 NE NE
050196 BICARBONATE 336 NE NE

050196 CALCIUM 155 177 NE NE
050196 CARBONATE NE NE
050196 CHLORIDE 956 25 250 250

LI
050196 MAGNESIUM 124 278 NE NE
050196 NITRATEASN 008 002 10 10

050196 PHOSPHATE 005 005 NE NE

050196 POTASSIUM 18 446 NE NE
050196 SODIUM 542 545 NE 20

050196 SULFATE 525 50 NE 250

050196 TOTAL DISSOLVED SOLIDS 1360 500 500

OWO6B 050196 ALKALINITY 675 NE NE
050196 BICARBONATE 675 NE NE
050196 CALCIUM 110 177 NE NE

050196 CARBONATE NE NE
050196 CHLORIDE 322 12 250 250

050196 MAGNESIUM 214 278 NE NE
050196 NITRATEASN 005 002 10 10

050196 PHOSPHATE 005 005 NE NE

050196 POTASSIUM 304 446 NE NE
050196 SODIUM 628 545 NE 20

050196 SULFATE 622 50 NE 250

050196 TOTAL DISSOLVED SOLIDS 1840 500 500

OWO7B 050196 ALKALINITY 410 NE NE

050196 BICARBONATE 410 NE NE
050196 CALCIUM 111 177 NE NE

050196 CARBONATE NE NE
050196 CHLORIDE 172 12 250 250

050196 MAGNESIUM 175 278 NE NE
050196 NITRATEASN 009 002 10 10

050196 PHOSPHATE 005 005 NE NE
050196 POTASSIUM 281 446 NE NE

050196 SODIUM 647 545 NE 20



TABLE

1996 GROUNDWATER QUALITY RESULTS
PAGE OF

NIAGARA FALLS STORAGE SITE

RELATED

DATA REGULATIONS

SAMPLING DATE RESULT QUALIFIERS DETECTION FEDERAL STATED

LOCATION COLLECTED ANALYTE MGL BNI LAB LIMIT MGLL MGIL
OWO7B 050196 SULFATE 775 50 NE 250

CONTINUED 050196 TOTAL DISSOLVED SOLIDS 1610 500 500

OW15B 043096 ALKALINITY 499 NE NE

043096 BICARBONATE 499 NE NE

043096 CALCIUM 946 177 NE NE
043096 CARBONATE NE NE
043096 CHLORIDE 135 05 250 250

043096 MAGNESIUM 151 278 NE NE

043096 NITRATEASN 002 002 10 10

043096 PHOSPHATE 005 005 NE NE

043096 POTASSIUM 195 446 NE NE

043096 SODIUM 672 545 NE 20

043096 SULFATE 574 50 NE 250

043096 TOTAL DISSOLVED SOLIDS 1320 10 500 500

OWL7B 043096 ALKALINITY 423 NE NE
043096 BICARBONATE 423 NE NE

043096 CALCIUM 603 177 NE NE
043096 CARBONATE NE NE
043096 CHLORIDE 148 05 250 250

043096 MAGNESIUM 144 278 NE NE
043096 NITRATE AS 003 002 10 10

043096 PHOSPHATE 005 005 NE NE
043096 POTASSIUM 225 446 NE NE
043096 SODIUM 72 545 NE 20

043096 SULFATE 505 50 NE 250

043096 TOTAL DISSOLVED SOLIDS 1100 10 500 500

BECHTEL NATIONAL INC BNI AND LABORATORY DATA QUALIFIER FLAGS

THE ANALYTE WASNOT DETECTED THE DETECTION LIMIT IS REPORTED

REGULATIONS PRESENTED PERTAIN TO DRINKING WATER QUALITY AND ARE LISTED FOR COMPARISON ONLY

NO DRINKING WATERSUPPLY IS OBTAINED FROMGROUNDWATERAT NESS NE NOT ESTABLISHED

FEDERAL SAFE DRINKING WATER ACT MAXIMUM CONTAMINANT LEVELS FROM EPA DRINKING WATER REGULATIONS

AND HEALTH ADVISORIES NOVEMBER 1994
WATER QUALITY CRITERIA CLASS GA PER NYCRR CHAPTER SUBCHAPTER

QUALITY CONTROL QC DUPLICATE IS COLLECTED AT THE SAME TUNE AND LOCATION AND IS ANALYZED BY

THE SAME METHOD FOR EVALUATING PRECISION IN SAMPLING AND ANALYSIS
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TABLE

1996 GROUNDWATERANALYTICAL RESULTS RADIOACTIVE CONSTITUENTS
PAGE OF

NIAGARA FALLS STORAGE SITE

RESULT ABOVE

SAMPLING DATE RESULT BNI MDA BACKGROUND DCG
LOCATION COLLECTED ANALYTE PCIIL FLAG PCIIL PCIIL PCIL

BO2W2OS 043096 RADIUM226 007 008 UJ 024 012 011 100

BACKGROUND 043096 THORIUNI232 007 010 UJ 036 000 014 50

043096 TOTAL URANIUM 701 015 002 058 039 600

A45 050196 RADIUM226 025 019 017 006 020 100

050196 THORIUM232 012 017 UJ 038 005 020 50

050196 TOTALURANIUM 3151 196 002 2392 199 600

MO 043096 RADIUM226 013 011 UJ 014 006 013 100

043096 THORIUM232 004 007 UJ 020 003 012 50

043096 TOTALURANIUM 1128 071 002 369 080 600

OWO4B 050196 RADIUM226 010010 UJ 014 009012 100

050196 THORIUM232 031 021 016 024 023 50

050196 TOTALURANIUM 2173 136 002 1414 141 600

DUPLICATE 050196 RADIUM226 008 009 UJ 016 011011 100

050196 THORIUM232 007 010 UJ 021 000 014 50

050196 TOTALURANIUM 2L08131 002 1349 136 600

OWO6B 050196 RADIUM226 008 009 UJ 017 011 011 100

050196 THORIUM232 027 000 UJ 027 020 010 50

050196 TOTALURANIUM 1839 116 002 1080 121 600

OWO7B 050196 RADIUM226 014012 UJ 016 005 014 100

050196 THORIUM232 003 007 UJ 017 004 012 50

050196 TOTALURANIUM 992 064 002 233 073 600

OW1SB 043096 RADIUM226 012012 UJ 018 007014 100

043096 THORIUM232 006 013 UJ 029 001 016 50

043096 TOTALURANIUM 805 051 002 046 062 600

OW17B 043096 RADIUM226 017012 011 002014 100

043096 THORIUM232 009 000 UJ 009 002 010 50

043096 TOTAL URANIUM 339 007 002 420 037 600

RESULTS REPORTED WITH RADIOLOGICAL ERROR QUOTED AT SIGMA 95 PERCENT CONFIDENCE LEVEL

BECHTEL NATIONAL INC DATA QUALIFIER FLAGS

REPORTED AS AN ESTIMATED VALUE

UJ ANALYTE WAS NOT DETECTED ESTIMATED VALUE REPORTED THE RESULT IS BELOW THE MDA OR

LESS THAN THE ASSOCIATED ERROR

MINIMUM DETECTABLE ACTIVITY

HISTORICAL 19921996 AVERAGE BACKGROUND FOR GROUNDWATER IS 019 007 PCIJL FOR

RADIUM226 AND 759 036 PCIIL FOR TOTAL URAMUM BACKGROUND 1996 ONLY FOR

THORIUM232 IS 007 010 PCIIL ASSOCIATED ERROR TERM FOR RESULT ABOVE BACKGROUND WAS

CALCULATED ERROR ERROR BACKGROUND

DOE DERIVED CONCENTRATION GUIDE FOR WATER

QUALITY CONTROL DUPLICATE IS COLLECTED AT THE SAME TIME AND LOCATION AND IS ANALYZED BY

THE SAME METHOD FOR EVALUATING PRECISION IN SAMPLING AND ANALYSIS

55 TT TI1 1QNAAQ FL



TABLE 10

1996 GROUNDWATERANALYTICAL RESULTS DETECTED METALS

NIAGARA FALLS STORAGE SITE
PAGE OF

DATA DETECTION RELATED REGULATIONS

SAMPLING DATE DETECTED RESULT QUALIFIERS LIMIT FEDERAL STATE

LOCATION COLLECTED ANALYTE PGIL BNI LAB FGIL PGIL

BACKGROUND

A45 050196 LEAD 61 08 15 25

MO
OWO4B 050196 COPPER 108 51 1300 200

DUPLICATE
FG

OWO6B 050196 COPPER 71 51 1300 200

OWO7B 050196 COPPER 103 51 1300 200

OW15B 043096 COPPER 135 51 1300 200

OWI7B 043096 COPPER 68 51 1300 200

ONLY THE ANALYTES THAT WERE DETECTED ARE REPORTED SEE TABLE 11 FOR COMPREHENSIVE

LISTING OF REQUESTED ANALYSES AND ASSOCIATED DETECTION LIMITS

BECHTEL NATIONAL INC BNI AND LABORATORY DATA QUALIFIER FLAGS NO FLAGS REQUIRED

REGULATIONS PRESENTED PERTAIN TO DRINKING WATER QUALITY AND ARE LISTED FOR COMPARISON ONLY

NO DRINKING WATER SUPPLY IS OBTAINED FROM GROUNDWATERAT NFSS

FEDERAL SAFE DRINKING WATER ACT MAXIMUM CONTAMINANT LEVELS FROM EPA DRINKING WATER

REGULATIONS AND HEALTH ADVISORIES FEBNIARY 1996
WATER QUALITY CRITERIA CLASS GA PER NYCRR CHAPTER SUBCHAPTER

NOMETALS SEE TABLE 11 WERE DETECTED AT THIS LOCATION IN 1996

QUALITY CONTROL DUPLICATE IS COLLECTED AT THE SAME TIME AND LOCATION AND IS ANALYZED BY

THE SAME METHOD FOR EVALUATING PRECISION IN SAMPLING AND ANALYSIS



TABLE 11

1996 COMPREHENSIVE LIST OF ANALYTES AND

DETECTION LIMITS FOR METALS ANALYSES
PAGE OF

NIAGARA FALLS STORAGE SITE

GROUNDWATER DETECTION

METALS LIMIT JIGIL

METALS LIST BY ICPAES

COPPER 51

VANADIUM 47

METALS LIST BY GFAAB

LEAD 08

THE DETECTION LIMIT LISTED FOR EACH ANALYTE IS THE MAXIMUM DETECTION LIMIT

TAKEN FROM ALL NONDETECT RESULTS IE RESULTS THAT WERE QUALIFIED BY EITHER

BNI OR THE LABORATORY FOR THE SAME ANALYTE

ANALYSES FOR METALS WERE

ICPAES INDUCTIVELY COUPLED PLASMA ATOMIC EMISSION SPECTROPHOTOMETRY

GFAA GRAPHITE FURNACE ATOMIC ABSORPTION

YT FI V1QQ 57 TBND MN JQ
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APPENDIX

ENVIRONMENTAL MONITORING AT NFSS

THIS APPENDIX DOCUMENTS THE RESULTS OF NONROUTINE ENVIRONMENTAL MONITORING ACTIVITIES

CONDUCTED IN 1996 AND SUPPLEMENTS THE ENVIRONMENTAL SURVEILLANCE INFORMATION INCLUDED IN THE

BODY OF THIS TECHNICAL MEMORANDUM THESE ACTIVITIES ARE DESCRIBED TO PRESENT MORE COMPLETE

PICTURE OF THE SITE ACTIVITIES DURING THE YEAR AND TO PROVIDE TECHNICAL REVIEWERS WITH SUFFICIENT

INFORMATION TO DETERMINE HOWMUCH THESE ACTIVITIES INFLUENCED SITE CONDITIONS AND ULTIMATELY THE

ENVIRONMENTAL SURVEILLANCE PROGRAM

AT FUSRAP SITES INCLUDED IN THE ENVIRONMENTAL SURVEILLANCE PROGRAM ENVIRONMENTAL SAMPLING

IS TYPICALLY CONDUCTED EITHER AS PART OF THE MONITORING PROGRAM OR AS SPECIAL STUDY TWO

DISTINCT ACTIVITIES COMPOSE THE FUSRAP MONITORING PROGRAM ENVIRONMENTAL MONITORING AND

ENVIRONMENTAL SURVEILLANCE ENVIRONMENTAL MONITORING CONSISTS OF MEASURING THE QUANTITIES AND

CONCENTRATIONS OF POLLUTANTS IN SOLID WASTES LIQUID EFFLUENTS AND AIR THAT ARE DISCHARGED DIRECTLY

TO THE ENVIRONMENT FROM ONSITE ACTIVITIES ENVIRONMENTAL SURVEILLANCE DOCUMENTS THE EFFECTS IF

ANY OF DOEACTIVITIES ON ONSITE AND OFFSITE ENVIRONMENTAL AND NATURAL RESOURCES AT FUSRAP

SITES BECAUSE THERE ARE TYPICALLY NO ONSITE WASTE TREATMENT FACILITIES WITH ROUTINE POINT

DISCHARGES THE MONITORING PROGRAM CONSISTSPRIMARILY OF ENVIRONMENTAL SURVEILLANCE

BNI 1996 THE ENVIRONMENTAL SURVEILLANCE TECHNICAL MEMORANDUMSPECIFICALLY REPORTS THE

RESULTS OF ROUTINE ENVIRONMENTAL SURVEILLANCE SAMPLING AND AT APPLICABLE SITES INCLUDES

INFORMATION ABOUT ROUTINE ENVIRONMENTAL MONITORING STORMWATER DISCHARGES AND RADON FLUX

MEASUREMENT

THE FOLLOWING SECTION DOCUMENTS ENVIRONMENTAL MONITORING WHICH IS TYPICALLY CONDUCTED IN

CONJUNCTION WITH FIELD ACTIVITIES EG EXCAVATION DECONTAMINATION OR WASTE TREATMENT THAT MAY

GENERATE AN EFFLUENT EG AIRBORNE RELEASE IN 1996 CONCURRENTWITH ONGOING REMEDIAL ACTION IN

BUILDING 401 PERSONNEL AIR MONITORING WAS CONDUCTED THERE WERE NO SPECIAL STUDIES CONDUCTED

ATNFSS IN 1996

A1 ENVIRONMENTAL MONITORING

PARTIAL REMEDIATION OF THE INTERIOR OF BUILDING 401 AT NFSS WAS CONDUCTED FROM JULY TO

SEPTEMBER OF 1996 AND INCLUDED REMOVAL OF SURFACE CONTAMINATION FROM BUILDING SURFACES SUCH

AS PIPES FLOORS DRAINS WALLS AND LOCKERS SURFACE CONTAMINATION WAS REMOVED USING SPONGE

BLASTING EQUIPMENT AIRHAMMERS GRINDERS AND WIRE BRUSHES ACCORDING TO THE TYPE OF SURFACE

AND LEVEL OF ABRASION NECESSARY BECAUSE THESE ACTIVITIES HAD THE POTENTIAL TO GENERATE

CONTAMINATED DUST WHICH COULD BE INHALED OR COULD CROSSCONTAMINATE OTHER SURFACES

ENGINEERING CONTROLS WERE IMPLEMENTED INCLUDING ENCLOSING WORK AREAS USING PLASTIC PARTITIONS

ESRNFS96DOC AI
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AND COVERING THE FLOORS WITH PLASTIC LOCAL AREA HIGHEFFICIENCY PARTICULATE AIR HEPA UNITS AND

VACUUMS WERE ALSO USED

ALL WORKWAS INTERIOR AND THEREFORE SITE PERIMETER MONITORING WAS NOT PERFORMED TO CONFIRM

THAT WORK PRACTICES AND ENGINEERING CONTROLS ARE ADEQUATE TO PROTECT THE WORKERS PERFORMING THE

DECONTAMINATION WORKPERSONNEL MONITORING WAS CONDUCTED USING LOWVOLUME PUMPS WITH

INLINE AIR FILTER CARTRIDGES THE DURATION OF EXPOSURE FOR EACH CARTRIDGE AND THE PUMP RATE WERE

BOTH RECORDED SO THAT THE AIR SAMPLE VOLUME FOR GIVEN CARTRIDGE COULD BE CALCULATED THE

CARTRIDGES WERE THEN COUNTED ONSITE FOR GROSS ALPHA RADIOACTIVITY AND THE RESULTS WERECONVERTED

INTO EQUIVALENT CONCENTRATIONS OF RADIUM226 ALL RESULTS WERE WELL BELOW THE DOE LIMIT FOR

OCCUPATIONAL EXPOSURES 30 1010 CIIML AS SPECIFIED IN SUBPART OF 10 CFR 835

DOE 1993 CONFIRMING THAT ENGINEERING CONTROLS AND WORKPRACTICES WERE EFFECTIVE IN

MINIMIZING EXPOSURE TO AIRBORNE CONTAMINATION

REFERENCES

BECHTEL NATIONAL INC BNI 1996 ENVIRONMENTAL SURVEILLANCE PLAN APPENDIX C2 191 ESP
REV MARCH

DEPARTMENT OF ENERGY DOE 1993 OCCUPATIONAL RADIATION PROTECTION DOEREGULATIONS

10 CFR 835 DECEMBER 14
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