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EXECUTIVE SUMMARY

THE US DEPARTMENT OF ENERGY AND ITS PREDECESSOR ORGANIZATIONS HAVE USED THE NIAGARA FALLS

STORAGE SITE FORMERLY THE LAKE ONTARIO ORDNANCE WORKS SINCE 1944 FOR THE STORAGE OF VARIOUS

RADIOLOGICALLY CONTAMINATED MATERIALS THE FACILITY LOCATED IN WESTERN NEW YORK STATE NEAR THE

TOWN OF LEWISTON RECEIVED CONTAMINATED MATERIALS THAT WERE GENERATED AT NUMBER OF FACILITIES

INVOLVED IN WORKFROM THE EARLY YEARS OF THE NATIONS ATOMIC ENERGY PROGRAM STORAGE ACTIVITIES

RESULTED IN THE RADIOLOGICAL CONTAMINATION OF SITE GROUNDS AND STRUCTURES REMEDIAL ACTIVITIES

WERE INITIATED IN THE 1970S AND CONTINUED THROUGH THE 1980S TO REMEDIATE THE RESIDUAL

CONTAMINATION AND TO CONTAIN STORED MATERIALS IN AN ONSITE ENGINEERED CONTAINMENT STRUCTURE

THE SITE HAS BEEN IN CARETAKER STATUS SINCE REMEDIAL ACTIONS WERE COMPLETED DOE PLANS TO

RELEASE TO UNRESTRICTED USE THOSE PORTIONS OF THE SITE NOT REQUIRED FOR WASTE CONTAINMENT AND

ENVIRONMENTAL MONITORING PRIOR TO DOING SO THE DOE REQUESTED THAT THE ENVIRONMENTAL SURVE

AND SITE ASSESSMENT PROGRAM OF THE OAK RIDGE INSTITUTE FOR SCIENCE AND EDUCATION SUNEV THE

REMAINING SURPLUS STRUCTURES IN ORDER TO DETERMINE THE RADIOLOGICAL STATUS OF EACH BUILDING THE

FINAL THREE REMAINING SITE BUILDINGS REQUIRING SURVEY WERE BUILDING 401 THE FORMER STEAM PLAN

AND BORON PRODUCTION FACILITY BUILDING 403 FORMERLY THE FIRE HOUSE AND CURRENTLY THE

ADMINISTRATIVE OFFICE AND THE HITTMAN BUILDING CURRENTLY AN EQUIPMENT STORAGE FACILITY

THE RESULTANT SURVEYS OF THESE FACILITIES DETERMINED THAT RESIDUAL RADIOLOGICAL CONTAMINATION IN

EXCESS OF THE CURREN DOE GUIDELINES FOR RELEASE TO UNRESTRICTED USE IS PRESENT IN BOTH BUILDINGS

401 AND 403 THE MAJORITY OF THE CONTAMINATION IDENTIFIED IN BUILDING 401 WAS IN THOSE AREAS

SUSPECTED AS HAVING RADIOLOGICAL USE HISTORY ALTHOUGH CONTAMINATION WAS ALSO IDENTIFIED IN NON

SUSPECT AREAS SEVERAL LOCALIZED AREAS OF CONTAMINATED SOIL WERE ALSO NOTED AROUND THE EXTERIOR

PERIMETER OF BUILDING 401 AND CONTAMINATION WAS IDENTIFIED AT NUMBER OF LOCATIONS THROUGHOUT

BUILDING 403 THERE WERE NO AREAS OF RESIDUAL CONTAMINATION IDENTIFIED IN THE HITTMAN BUILDING

IJ VII



RADIOLOGICAL SURVEY

OF BUILDING 401 BUILDING 403 AND THE HITTMAN BUILDING

NIAGARA FALLS STORAGE SITE

LEWISTON NEW YORK

INTRODUCTION

THE NIAGARA FALLS STORAGE SITE NFSS IS DEPARTMENT OF ENERGY DOE SURPLUS FACILITY

LOCATED IN WESTERN NEW YORK STATE NEAR THE TOWN OF LEWISTON THE PROPERTY CONTAINING THE SITE

IS PORTION OF THE ARMYS FORMER LAKE ONTARIO ORDNANCE WORKS LOOW THE 3040

HECTARE 7500 ACRE LOOW WAS ESTABLISHED IN THE EARLY 1940S FOR THE PRODUCTION OF TNT DURING

WORLD WAR FL THESE OPERATIONS CEASED AND APPROXIMATELY 608 HECTARES HA OF THE PROPERTY WAS

TRANSFERRED TO THE MANHATTAN ENGINEER DISTRICT MED PREDECESSOR AGENCY TO THE ATOMIC ENERGY

COMMISSION AEC AND DOE

IN 1944 THE MED BEGAN TO USE BUILDINGS AND OPEN AREAS ON THE SITE FOR THE STORAGE OF

PITCHBLENDE URANIUM ORE PROCESSING RESIDUES FROM LINDE AIR PRODUCTS DIVISION IN TONAWANDA

NEW YORK THE MIDDLESEX SAMPLING PLANT IN MIDDLESEX NEW JERSEY AND MALLINCKRODT CHEMICAL

COMPANY IN ST LOUIS MISSOURI FROM 1947 UNTIL 1954 THE AEC CONTINUED TO USE THE SITE FOR

STORAGE OF RADIOACTIVELY CONTAIN MATED EQUIPMENT MATERIALS AND RESIDUES WHICH RESULTED FROM

DECONTAMINATION AND ONGOING URANIUM EXTRACTION ACTIVITIES FROM OTHER FACILITIES THAT WERE USED

FOR SIMILAR OPERATIONS DURING THE WAR ADDITIONAL WASTES RECEIVED FOR STORAGE AND SUBSEQUENT

TRANSSHIPMENT INCLUDED URANIUM AND THORIUM PROCESSING WASTES FROM VARIOUS NEW YORK STATE

FACILITIES MATERIAL FROM KNOLLS ATOMIC POWERLABORATORY THE UNIVERSITY OF ROCHESTER AND THE

ELECTROMETALLURGICAL COMPANY

THE FINAL ACTIVE SITE USAGE INVOLVED MODIFICATION OF THE ORIGINAL SITE STEAM PLANT BUILDING 401

FOR BORONLO PRODUCTION BORONJO WAS PRODUCED DURING TWO TIME PERIODS FROM 1953 TO 1959

AND AGAIN BETWEEN 1965 AND 1971

BOTH DURING AND SINCE THESE TIME FRAMES CLEANUP ACTIVITIES HAVE BEEN CONDUCTED AT THE SITE WHICH

HAVE RESULTED IN ALL BUT APPROXIMATELY 77 HA OF THE ORIGINAL AREA DECLARED SURPLUS AND SOLD OR

NLAGARL FAIJL2 MIS



TRANSFERRED BY THE GENERAL SERVICES ADMINISTRATION TO PRIVATE COMMERCIAL OR GOVERNMENT

AGENCIES THE REMAINING PROPERTY WAS RETAINED BY THE AEC AND ITS SUCCESSOR THE DOE AND

PLACED IN CARETAKER STATUS

VARIOUS ORGANIZATIONS HAVE CONDUCTED RADIOLOGICAL SURVEYS OF THE SITE SINCE 1971 THE SURVEYS

IDENTIFIED RESIDUAL CONTAMINATION PRIMARILY URANIUM AND ITS PROGENY MAINLY RADIUM AS WELL

AS SMALLER QUANTITIES OF THORIUM STRONTIUM90 AND CESIUM137 BOTH ON THE SITE AND SURROUNDING

VICINITY PROPERTIES THE RESIDUAL CONTAMINATION EXCEEDED THE GUIDELINES FOR RELEASE TO

UNRESTRICTED USE THEREFORE THE PROPERTY WAS INCLUDED IN THE DOES FORMERLY UTILIZED SITES

REMEDIAL ACTION PROGRAM FUSRAP FUSRAP WAS CREATED IN 1974 TO IDENTIFY AND ELIMINATE

RESIDUAL RADIOACTIVE CONTAMINATION THAT EXCEEDS GUIDELINES FROM SITES USED DURING THE EARLY YEARS

OF THE NATIONS ATOMIC ENERGY PROGRAM BECHTEL NATIONAL INC BNI THE FUSRAP PROJECT

MANAGEMENT CONTRACTOR PMC HAS PEFFORMED REMEDIAL ACTIONS TO REMOVE BOTH ONSITE AND

OFFSITE CONTAMINATION AND HAS CONSOLIDATED THE MATERIALS IN AN ENGINEERED WASTE CONTAINMENT

STRUCTURE WCS ON THE NTSS

MOST OF THE ORIGINAL SITE BUILDINGS WERE DEMOLISHED DURING REMEDIATION BUILDINGS 401A 402

AND 416 WERE DEMOLISHED IN 1993 AND BUILDING 429 WAS RENOVATED FOLLOWING THE COMPLETION OF

RADIOLOGICAL SURVEYS BY THE ENVIRONMENTAL SURVEY AND SITE ASSESSMENT PROGRAM ESSAP OF OAK

RIDGE INSTITUTE FOR SCIENCE AND EDUCATION ORISE FORMERLY KNOWN AS OAK RIDGE ASSOCIATED

UNIVERSITIES VITKUS 1992 SITE PLANS CALL FOR RELEASE WITHOUT RADIOLOGICAL RESTRICTIONS OF

ADDITIONAL NFSS STRUCTURES AND LAND AREAS TO INCLUDE BUILDING 401 HOWEVER THE USE OF THE

FACILITY FOR STORAGE OF CONTAMINATED MATERIALS DURING REMEDIAL ACTIONS AND THE IDENTIFICATION OF

LOCALIZED CONTAMINATION DURING CURSORY BUILDING SURVEYS NECESSITATED DETERMINATION OF THE

BUILDINGS RADIOLOGICAL STATUS REVIEW OF THE SITE HISTORY BY BN1 AND ESSAP IDENTIFIED SIX

ROOMS WHERE EITHER CONTAMINATED MATERIAL HAD BEEN STORED ELEVATED DIRECT RADIATION WAS DETECTED

DURING INSPECTION SURVEYS ANDOR PREVIOUSLY CONTAMINATED AND REMEDIATED SURFACES WERE

CONTAINED BECAUSE THESE AREAS HAD THE POTENTIAL FOR RESIDUAL CONTAMINATION FROM SITE ACTIVITIES

AN ASSESSMENT OF THE CURRENT RADIOLOGICAL STATUS WAS REQUIRED THE REMAINING ROOMS HAD NO

BEEN DOCUMENTED AS HAVING KNOWN CONTAMINATION OR USE FOR STORAGE OF CONTAMINATED OR

POTENTIALLY CONTAMINATED MATERIALS

MR 14 IQ



THE TWO OTHER BUILDINGS THAT REMAIN ON THE SITE ARE THE FORMER FIRE HALL BUILDING 403 CURRENTLY

USED FOR ADMINISTRATIVE AND LABORATORY PURPOSES AND THE HITTMAN BUILDING NOW USED FOR

EQUIPMENT STORAGE THESE BUILDINGS WERE NOT SUSPECTED AS HAVING RADIOLOGICAL USE HISTORY

BECAUSE OF THE FUTURE SITE PLANS FOR THE UNRESTRICTED RELEASE OF THESE REMAINING STRUCTURES DOE

REQUESTED THAT ESSAP PERFORM RADIOLOGICAL SURVEYS OF THE REMAINING STRUCTURES AT NFSS

PROJECT ORGANIZATION AND RESPONSIBILITY

DOE HEADQUARTERS PROVIDES OVERVIEW AND COORDINATION FOR ALL FUSRAP ACTIVITIES DOE OAK

RIDGE DOEOR IS RESPONSIBLE FOR IMPLEMENTATION OF FUSRAP AND THE FORMER SITES

RESTORATION DIVISION OF DOEOR MANAGES THE DAILY ACTIVITIES

UNDER THE FUSRAP PROTOCOL AN INITIAL INVESTIGATIONSURVEY OF POTENTIAL SITE IS PERFORMED BX

ORISE OR OAK RIDGE NATIONAL LABORATORY ORNL UNDER CONTRACT TO DOE HEADQUARTERS IF

APPROPRIATE DOEHEADQUARTERS DESIGNATES THE SITE INTO FUSRAP BASED UPON THE RESULTS PROVIDED

BY THE INITIAL INVESTIGATIONSURVEY DOES PROJECT MANAGEMENT CONTRACTOR PMC FOR FUSRAP

IS BECHTEL NATIONAL INC ENI EM IS RESPONSIBLE FOR PLANNING AND IMPLEMENTATION OF

FUSRAP ACTIVITIES AND MANAGING ANY REQUIRED REMEDIAL ACTIONS THE FINAL PHASE FOR FUSRAP

SITE IS INDEPENDENT VERIFICATION WHICH IS PROVIDED BY ORISE OR ORNL AFTER REMEDIAL ACTION

IS COMPLETE THIS VERIFICATION ACTIVITY PROVIDES INDEPENDENT THIRD PARTY DATA TO ASSIST DOE IN

EVALUATING THE ACCURAC OF THE POSTREMEDIAL ACTION STATUS OF THE SITE AS PRESENTED BY THE PMC

AND IN ASSURING THAT THE DOCUMENTATION ACCURATELY AND ADEQUATELY DESCRIBES THE CONDITION OF THE

SITE DOE HEADQUARTERS USES THE INFORMATION DEVELOPED BY THE REMEDIATION AND VERIFICATION

ACTIVITIES TO CERTIFY THAT SITE CAN BE RELEASED FOR USE WITHOUT RESTRICTIONS

SITE DESCRIPTION

THE NFSS IS LOCATED ON PLETCHER ROAD APPROXIMATELY KILOMETERS KM 37 MILES NORTHEAST

OF THE TOWN OF LEWISTON NEV YORK FIGURE SITE BOUNDARIES ARE STREET TO THE NORTH AND

STREET TO THE SOUTH SECURITY FENCES FORM THE EAST AND WEST BOUNDARIES AND ROUGHLY PARALLEL
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CASTLE GARDEN ROAD AND LUTTS ROAD BUILDING 401 403 AND THE HITTMAN BUILDING ARE LOCATED

IN THE SOUTHCENTRAL PORTION OF THE SITE FIGURE BUILDING 401 CONSTRUCTION IS PREDOMINANTLY

OF STEEL AND CONCRETE THE EXTERIOR OF THE BUILDING CONSISTS OF TRANSITE PANELS THE 2800

FLOOR SPACE IS DIVIDED BETWEEN TWO FLOORS WITH NUMBER OF HIGH BAY AREAS FIGURES AND

BUILDING 403 IS 270 STRUCTURE CONTAINING GARAGE AREA OFFICES LABORATORY RESTROOMS AND

STORAGE AREAS FIGURE CONSTRUCTION IS FRAME STRUCTURAL STEEL AND SIDING ON CONCRETE SLAB

THE HITTMAN BUILDING IS AN 82 ALUMINUM BUILDING ON CONCRETE SLAB FIGURE

OBJECTIVE

THE OBJECTIVE OF THE SUMEY WAS TO OBTAIN ADEQUATE DATA FOR USE BY THE DOE IN EVALUATING THE

RADIOLOGICAL CONDITION OF THE BUILDINGS RELATIVE TO THE GUIDELINES FOR RELEASE TO UNRESTRICTED USE

PROCEDURES

SURVEY TEAM FROM ESSAP VISITED THE NFSS DURING THE PERIOD SEPTEMBER 12 THROUGH 22 1994

AND PERFORMED VISUAL INSPECTIONS AND MEASUREMENT AND SAMPLING ACTIVITIES SURVEY ACTIVITIES

WERE CONDUCTED IN ACCORDANCE WITH DOE APPROVED SITESPECIFIC SURVEY PLAN VITKUS 1994

WILLIAMS 1994 AS SPECIFIED IN THIS PLAN ROOMS OR AREAS WERE DIVIDED INTO SURVEY UNITS THAT

WERE CLASSIFIED ACCORDING TO RADIOLOGICAL USE HISTORY THOSE ROOMS OR AREAS WHERE CONTAMINATION

HAD BEEN PREVIOUSLY IDENTIFIED OR WHERE POTENTIALLY CONTAMINATED MATERIALS HAD BEEN STORED

WERE CLASSIFIED AS AFFECTED SURVEY UNITS ROOMS OR AREAS IN BUILDING 401 THAT DID NOT HAVE

DOWNRADIOLOGICAL USE HISTORY WERE CLASSIFIED AS AN UNAFFECTED SURVEY UNIT FIGURES AND

SHOW SURVEY UNIT DESIGNATIONS THE SURVEY PLAN ALSO PROVIDED FOR THE RECLASSIFICATION OF

SURVEY UNIT FROM UNAFFECTED TO AFFECTED DURING THE COURSE OF THE SURVEY IF CONTAMINATION WAS

IDENTIFIED ADDITIONAL INFORMATION REGARDING SURVEY AND ANALYTICAL INSTRUMENTATION AND

PROCEDURES MAY BE FOUND IN APPENDICES AND IT SHOULD ALSO BE NOTED THAT THE SURVEY PLAN

DESIGN AND IMPLEMENTATION WAS INTENDED TO PROVIDE ADEQUATE DATA FOR DETERMINING WHETHER OR

NOT CONTAMINATION EXISTED IN GIVEN AREA AND GENERALIZED BOUNDING OF ANY CONTAMINATION AND

DID NOT SERVE TO COMPLETELY CHARACTERIZE THE RESIDUAL CONTAMINATION THAT MAY HAVE BEEN PRESENT

NKAGAM FAIIJLR ML1 14



SURVEY PROCEDURES AFFECTED AREAS

THE FOLLOWING SURVEY PROCEDURES WERE USED FOR BUILDING 401 ROOMS 102 SURVEY UNIT A2
117119 SURVEY UNIT AL 121 SURVEY UNIT A3 122 SURVEY UNIT A4 AND PORTIONS OF 217

SURVEY UNIT A5 WHERE CONTAMINATION HAD BEEN PREVIOUSLY IDENTIFIED OR THE POTENTIAL EXISTED FOR

CONTAMINATION DUE TO USE HISTORY IN ADDITION ROOM 115 SURVEY UNIT A6 THE LOCKERS SURVEY

UNITS A7 AND A8 IN ROOMS 108 AND 211 AND THE ENTIRE EAST WALL OF ROOM 217 ADDED TO

SURVEY UNIT A5 WERE ADDED AS AFFECTED AREAS BASED ON FINDINGS DURING THE COURSE OF THE SURVEY

WHERE RESIDUAL SURFACE ACTIVITY WAS DETECTED AT GREATER THAN 75 OF THE GUIDELINES THESE

AFFECTED SURVEY UNITS ARE ILLUSTRATED ON FIGURES AND

REFERENCE GRID

ESSAP ESTABLISHED GRID SYSTEM ON THE FLOOR AND LOWER WALLS UP TO IN TO

REFERENCE SURVEY INFORMATION THE CEILING AND UPPER WALLS ABOVE WERE NOT GRIDDED

MEASUREMENTS AND SAMPLES COLLECTED ON UNGRIDDED SURFACES WERE REFERENCED TO THE FLOOR AND OR

LOWER WALL GRID COORDINATES OR TO PROMINENT BUILDING FEATURES REFERENCE GRIDS AND FLOOR PLANS

FOR AFFECTED SURVEY UNITS ARE ILLUSTRATED ON FIGURES THROUGH 16

SURFACE SCANS

SURFACE SCANS FOR ALPHA BETA AND GAMMAACTIVITY WERE PERFORMED OVER 100 OF THE ACCESSIBLE

FLOOR AND LOWER WALL SURFACES APPROXIMATELY 25 OF THE ACCESSIBLE UPPER WALLS CEILINGS

OVERHEAD PIPE RUNS BEAMS AND EQUIPMENT WERE ALSO SCANNED PARTICULAR ATTENTION WAS GIVEN

TO CRACKS AND JOINTS IN THE FLOOR AND WALLS AND TO LEDGES DUCTS DRAINS AND HORIZONTAL SURFACES

WHERE RESIDUAL CONTAMINATION MAY HAVE ACCUMULATED SCANS WERE PERFORMED USING GAS

PROPORTIONAL ZNS GM ANDOR NAL DETECTORS COUPLED TO RATEMETERS OR RATEMETERSCALERS WITH

AUDIBLE INDICATORS LOCATIONS OF ELEVATED DIRECT RADIATION AS IDENTIFIED BY SURFACE SCANS WERE

MARKED FOR FURTHER INVESTIGATION

NIA FALILT NI 19



SURFACE ACTIVITY MEASUREMENTS

DIRECT MEASUREMENTS FOR TOTAL ALPHA AND TOTAL BETA ACTIVITY WERE PERFORMED IN THE CENTER OF EACH

FLOOR AND LOWER WALL GRID BLOCK ADDITIONAL MEASUREMENTS AS NECESSARY TO DETERMINE THE

AVERAGE RESIDUAL SURFACE ACTIVITY IN AREAS WERE ALSO PERFORMED ON AND AROUND LOCATIONS

OF ELEVATED DIRECT RADIATION DETECTED BY SCANS ON UNGRIDDED SURFACES DIRECT MEASUREMENTS AND

SMEARS WERE PERFORMED EVERY TO 10 AND AT LOCATIONS OF ELEVATED DIRECT RADIATION DIRECT

MEASUREMENTS WERE MADE USING GAS PROPORTIONAL ZNS OR GM DETECTORS COUPLED TO RATEMETER

SCALERS SMEAR SAMPLE WAS COLLECTED FROM EACH DIRECT MEASUREMENT LOCATION OR WHEN MULTIPLE

MEASUREMENTS WERE MADE WITHIN GRID BLOCK FROM THE HIGHEST DIRECT MEASUREMENT LOCATION TO

DETERMINE REMOVABLE GROSS ALPHA AND GROSS BETA ACTIVITY LEVELS FIGURES 17 THROUGH 30 SHOV

MEASUREMENT AND SAMPLING LOCATIONS

EXPOSURE RATE MEASUREMENTS WERE MADE AT SIX LOCATIONS WITHIN EACH ROOM FIGURE 31 AND 32

EXPOSURE RATES WERE MEASURED AT ABOVE THE FLOOR USING PRESSURIZED IONIZATION CHAMBER

PLC WITH THE EXCEPTION OF A2 WHERE EXPOSURE RATES WERE QUALITATIVELY DETERMINED BASED ON

THE RESULTS OF GAMMA SCANS

MISCELLANEOUS SAMDJE

TOTAL OF FIVE RESIDUE SAMPLES WERE COLLECTED FROM DRAINS LEDGES AND 1BEAMS WHERE ELEVATE

DIRECT RADIATION WAS DETECTED FIGURES 18 20 22 24 AND 26 SHOW THESE SAMPLING LOCATIONS

SURVEY PROCEDURES UNAFFECTED AREAS

THE FOLLOWING PROCEDURES WERE USED FOR THE SURVEY OF THE UNAFFECTED SURVEY UNITS IN

BUILDING 401 BUILDING 403 AND THE HITTMAN BUILDING BUILDING 401 UNAFFECTED SURVEY UNITS

WERE COMPRISED OF MULTIPLE ROOMS AND WERE LISTED AS UL THROUGH U9 THESE UNITS INCLUDING



THE ROOM NUMBERS THAT COMPRISED EACH ARE SHOWN ON FIGURES AND FIGURES AND SHOW

THE FLOOR PLANS OF BUILDING 403 AND THE HITTMAN BUILDING

REFERENCE SYSTEM

PROMINENT BUILDING FEATURES WERE USED TO REFERENCE SURVEY LOCATIONS

SKRFA

SURFACE SCANS FOR ALPHA BETA AND GAMMA ACTIVITY WERE PERFORMED OVER 25 TO 50 PERCENT OF

FLOORS AND LOWER WALLS TWO TO FIVE PERCENT OF UPPER WALL CEILING AND OVERHEAD STRUCTURES WERE

ALSO SCANNED WITH EMPHASIS ON HORIZONTAL AREAS WHERE MATERIAL MAY HAVE SETTLED AND

ACCUMULATED SCANS WERE PERFORMED USING GAS PROPORTIONAL ZNS GM ANDOR NAL DETECTORS

COUPLED TO RATEMETERS OR RATEMETERSCALERS WITH AUDIBLE INDICATORS LOCATIONS OF ELEVATED DIRECT

RADIATION WERE MARKED FOR FURTHER INVESTIGATION AND AS PREVIOUSLY NOTED SEVERAL AREAS WERE

RECLASSIFIED AS AFFECTED AREAS SURFACE SCANS WERE ALSO PERFORMED WITHIN ROOMS 123 124 AND

130 FIGURE

SURFACE ACTIVIT MEASUREMENTS

DIRECT MEASUREMENTS WERE MADE AT MINIMUM OF 30 RANDOMLY SELECTED LOCATIONS TEN OF WHICL

WERE ON UPPER SURFACES WITHIN EACH SURVEY UNIT EIGHT OF THE MEASUREMENTS PERFORMED IN

SURVEY UNIT U6 WERE LATER INCORPORATED INTO THE DATA FOR SURVEY UNIT A5 ADDITIONAL

MEASUREMENTS WERE ALSO MADE AT LOCATIONS OF ELEVATED DIRECT RADIATION DETECTED BY SURFACE SCANS

WITHIN BUILDING 403 ALL DIRECT MEASUREMENT LOCATIONS WERE SELECTED ON THE BASIS OF SURFACE SCAN

RESULTS MEASUREMENTS WERE MADE USING GAS PROPORTIONAL ZNS OR GM DETECTORS COUPLED TO

RATEMETERSCALERS SMEAR SAMPLE FOR DETERMINING REMOVABLE ACTIVITY LEVELS WAS COLLECTED FROM

EACH DIRECT MEASUREMENT LOCATION FIGURES 33 THROUGH 43 SHOW MEASUREMENT AND SAMPLING

LOCATIONS
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EXPOSURE RATE MEASUREMENTS

EXPOSURE RATE MEASUREMENTS WERE MADE AT SIX LOCATIONS WITHIN EACH SURVEY UNIT FIGURES 31 32

44 AND 45 EXPOSURE RATES WERE MEASURED AT ABOVE THE FLOOR USING PLC

EXTERIOR SURVEY

THE FOLLOWING PROCEDURES ARE APPLICABLE TO THE SURVEY OF THE EXTERIOR OF BUILDING 401

REFERENCE SYSTEM

SURVEY LOCATIONS WERE REFERENCED TO PROMINENT SITE FEATURES

SURFACE SCANS

SURFACE SCANS FOR GAMMA ACTIVITY WERE PERFORMED OVER 100 OF THE EXTERIOR PERIMETER OF

BUILDING 401 EXTENDING OUT TO 20 SCANS WERE PERFORMED USING NAL DETECTORS COUPLED TO

RATEMETERS WITH AUDIBLE INDICATORS LOCATIONS OF ELEVATED DIRECT RADIATION WERE MARKED FOR

FURTHER INVESTIGATION FIGURE 46

EXPOSURE RATE MEASUREMENTS

EXPOSURE RATE MEASUREMENTS AT ABOVE THE SURFACE WERE MADE AT SEVEN LOCATIONS OF ELEVATED

DIRECT GAMMA RADIATION USING PIG FIGURE 47

SOIL SANMLIN2

TOTAL OF SEVEN SOIL SAMPLES WERE COLLECTED SIX OF THESE WERE SURFACE SOIL SAMPLES TO 15 CM

AND ONE WAS SUBSURFACE SOIL SAMPLE 15 TO 30 CM FIGURE 47 SHOWS SOIL SAMPLING LOCATIONS

FAI 9C



SAMPLE ANALYSIS AND DATA INTERPRETATION

SAMPLES AND DATA WERE RETURNED TO ORISES ESSAP LABORATORY IN OAK RIDGE TENNESSEE FOR

ANALYSIS AND INTERPRETATION SOIL AND RESIDUE SAMPLES WERE ANALYZED BY SOLID STATE GAMMA

SPECTROMETRY THE SPECTRA WERE REVIEWED PRIMARILY FOR RA226 U235 U238 TH232 CS137

AND ANY OTHER IDENTIFIABLE PHOTOPEAKS SELECTED SOIL SAMPLES WERE ALSO ANALYZED BY ALPHA

SPECTROMETRY FOR ISOTOPIC URANIUM THE SOIL AND RESIDUE SAMPLE RESULTS WERE REPORTED IN UNITS

OF PICOCURIES PER GRAM PCILG SMEARS WERE ANALYZED FOR GROSS ALPHA AND GROSS BETA ACTIVITY

USING LOW BACKGROUND PROPORTIONAL COUNTER SMEAR AND DIRECT MEASUREMENT DATA WERE

CONVERTED TO UNITS OF DISINTEGRATIONS PER MINUTE PER 100 SQUARE CENTIMETERS DPML00 CM

EXPOSURE RATES WERE REPORTED IN UNITS OF MICROROENTGENS PER HOUR JARH

FINDINGS AND RESULTS

AFFECTED AREAS

THE RESULTS OF THE AFFECTED AREA SURVEYS ARE DISCUSSED BELOW

SURFACE SCANS

SURFACE SCANS IDENTIFIED ELEVATED DIRECT ALPHA ANDOR BETA RADIATION ON FLOORS LOWERWALLS AND OR

UPPER SURFACES PRIMARILY 1BEAMS IN SURVEY UNITS AL A2 A3 A4 AND AS IN ADDITION

ELEVATED DIRECT ALPHA RADIATION WAS DETECTED ON THE FLOOR OF ROOM 115 REQUIRING RECLASSIFICATION

OF THE AREA AS AFFECTED SURVEY UNIT A6 ELEVATED DIRECT ALPHA AND BETA RADIATION WAS ALSO

IDENTIFIED ON THE INTERIOR OF THE LOCKERS IN ROOMS 108 AND 211 REQUIRING RECLASSIFICATION OF THE

LOCKERS AS AFFECTED UNITS A7 AND A8 THE ACTUAL ROOMS WHERE THE LOCKERS WERE LOCATED WERE NO

RECLASSIFIED AS THERE WAS NO INDICATION OF CONTAMINATION ON ANY OF THE ROOM SURFACES FINALLY

ELEVATED DIRECT BETA RADIATION WAS IDENTIFIED ALONG AN IBEAM AND LEDGE OF THE EAST WALL OF ROOM

217 THE ENTIRE EAST WALL WAS THEN RECLASSIFIED AS AFFECTED AND INCORPORATED INTO SURVEY UNIT AS
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SURFACE ACTIVITY LEVELS

SURFACE ACTIVITY LEVELS ARE SUMMARIZED IN TABLE TOTAL ALPHA ACTIVITY LEVELS RANGED FROM LESS

THAN 39 TO 1600 DPML00 CM FOR SURVEY UNIT AL LESS THAN 37 TO 580 DPML00 CM FOR SURVEY

UNIT A2 LESS THAN 37 TO 1400 DPM100 CM FOR SURVEY UNIT A3 LESS THAN 37 TO

480 DPM100 CM FOR SURVEY UNIT A4 LESS THAN 39 TO 180 DPM100 CM FOR SURVEY UNIT AS LESS

THAN 35 TO 2900 DPML00 CM FOR SURVEY UNIT A6 AND FOR THE CONTAMINATED LOCKERS IN UNITS A7

AND AS LESS THAN 39 TO 280 DPM100 CM ALPHA GRID BLOCK IN AVERAGES RANGED FROM LESS

THAN 35 TO LESS THAN 47 DPM100 CM FOR SURVEY UNITS AL A3 A4 AS AND A6

THE TOTAL BETA ACTIVITY LEVELS WERE AS FOLLOWS SURVEY UNIT AL LESS THAN 430 TO

44000 DPM100 CRN SURVEY UNIT A2 LESS THAN 430 TO 2700 DPML00 CM SURVEY UNIT A3 LESS

THAN 460 TO 240000 DPML0O CM SURVEY UNIT A4 LESS THAN 430 TO 6200 DPM100 CM SURVEY

UNIT AS LESS THAN 430 TO 110000 DPM100 CM SURVEY UNIT A6 LESS THAN 450 TO

6000 DPM100 CM SURVEY UNIT A7 LESS THAN 470 TO 13000 DPM100 CM AND SURVEY UNIT A8

2300 TO 14000 DPM100 CM BETA GRID BLOCK AVERAGES WERE LESS THAN 470 TO

1200 DPM100 CM FOR SURVEY UNIT AL 600 TO 2600 DPM100 CM FOR SURVEY UNIT A3 LESS THAN

450 TO 1000 DPM100 CM FOR SURVEY UNIT A4 900 TO 1500 DPM100 CM FOR SURVEY UNIT AS

AND LESS THAN 450 DPRN100 CM FOR SURVEY UNIT A6

REMOVABLE ACTIVITY LEVELS FOR THE AFFECTED SURVEY UNITS RANGED FROM LESS THAN 12 TO

29 DPM100 CM FOR GROSS ALPHA AND LESS THAN 16 TO 42 DPM100 CM FOR GROSS BETA

EXDOSURE RATES

EXPOSURE RATES AT ABOVE THE SURFACE IN THE AFFECTED SURVEY UNITS SUMMARIZED IN TABLE

RANGED FROM TO THE AVERAGE EXPOSURE RATES IN EACH AFFECTED SURVEY UNIT WERE RFH

FOR SURVEY UNITS AL A3 AND A4 AND PRH FOR SURVEY UNITS AS AND A6 DIRECT GAMMA

RADIATION LEVELS IN SURVEY UNIT A2 WERE COMPARABLE TO THOSE IN ALL OTHER AFFECTED SURVEY UNITS
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RADIONUCLIDE CONCENTRATIONS IN MISCELLANEOUS SAMDLES

CONCENTRATIONS OF RADIONUCLIDES IN MISCELLANEOUS SAMPLES COLLECTED WITHIN BUILDING 401 ARE

PRESENTED IN TABLE CONCENTRATION RANGES WERE LESS THAN 02 TO 350 PCIG FOR AM241 02

TO LESS THAN 24 PCIG FOR CS137 02 TO LESS THAN 45 PCIG FOR RA226 LESS THAN 21 TO

1333 PCIG FOR TH230 LESS THAN 08 TO 1989 PCIG FOR TH232 LESS THAN 05 TO 185 PCIG FOR

U235 AND 49 TO 4025 PCIG FOR U238

UNAFFECTED AREAS

THE RESULTS OF THE SURVEYS OF THE UNAFFECTED AREAS ARE DISCUSSED BELOW

SURFACE SCANS

AREAS OF ELEVATED DIRECT RADIATION WERE IDENTIFIED IN ROOM 115 INITIALLY PART OF SURVEY UNIT

THE LOCKERS IN ROOMS 108 PART OF SURVEY UNIT U2 AND ROOM 211 PART OF SURVEY UNIT U8 AND

THE EAST WALL OF ROOM 217 ORIGINALLY PART OF SURVEY UNIT 116 EACH OF THESE AREAS WAS

RECLASSIFIED AS AN AFFECTED SURVEY UNIT AND WERE DISCUSSED UNDER THE AFFECTED SURVEY UNIT SECTION

OF THIS REPORT ONE ADDITIONAL LOCATION OF ELEVATED DIRECT BETA RADIATION WAS IDENTIFIED IN SURVEY

UNIT U7 WESTERN HALF OF ROOM 217 INITIALLY THE ELEVATED BETA ACTIVITY WAS THOUGHT TO HAVE

BEEN LOCATED ON THE FLOOR HOWEVER AN INVESTIGATION OF THE AREA INDICATED THAT THE SOURCE OF THE

ACTIVITY WAS FROM SUSPECTED CONTAMINATED MATERIAL WITHIN THE ELBOW OF BLOWER HOUSING THERE

WERE NO ACCESS POINTS TO INVESTIGATE OR SAMPLE THE INTERIOR OF THE BLOWER THEREFORE THE CAUSE

THE ELEVATED ACTIVITY COULD NOT BE CONFIRMED IT IS BELIEVED THAT THE BLOWER SERVED AS AIR HANDLING

EQUIPMENT FOR ROOM 117119 SURVEY UNIT AL

SURFACE ACTIVIT LEVELS

SURFACE ACTIVITY LEVELS IN BUILDING 401 UNAFFECTED SURVEY UNITS ARE SUMMARIZED IN TABLE TOTAL

ALPHA ACTIVITY RANGES FOR EACH SURVEY UNIT WERE UL LESS THA 35 TO LESS THAN 39 DPML00 CML

U2 LESS THAN 35 TO 130 DPM100 CM U3 U4 AND US LESS THAN 35 DPM100 CM U6 LESS
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THAN 39 TO 84 DPRNLOO CM U7 LESS THAN 39 TO 190 DPM100 CM US LESS THAN 39 TO

84 DPM100 CM U9 LESS THAN 39 DPM100 CM AND THE WEST SILO LESS THAN 39 TO 79 DPMLO0

CM THE ALPHA LEVELS UP TO 130 DPM100 CM IN SURVEY UNIT U2 WERE ASSOCIATED WITH CERAMIC

TILE WHICH TYPICALLY CONTAINS NATURALLY OCCURRING RADIOACTIVITY REMOVABLE GROSS ALPHA ACTIVITY

LEVELS WERE ALL LESS THAN THE MINIMUM DETECTABLE ACTIVITY MDAOF THE PROCEDURE WHICH WAS LESS

THAN 12 DPM100 CM

TOTAL BETA ACTIVITY LEVELS IN BUILDING 401 UNAFFECTED AREAS WERE UL LESS THAN 450 TO LESS THAN

470 DPM100 CM U2 LESS THAN 450 TO 2200 DPML00 CM U3 LESS THAN 450 TO

610 DPMF 100 CM U4 LESS THAN 450 TO 550 DPML00 CM US LESS THAN 450 DPM100 CMU6

LESS THAN 470 TO 2600 DPM100 CM U7 LESS THAN 470 TO 49000 DPM100 CM U8 LESS THAN

470 TO 1300 DPML00 CM U9 LESS THAN 470 DPM100 CM AND THE WEST SILO LESS THAN

470 DPM100 CM REMOVABLE ACTIVITY LEVELS FOR GROSS BETA WERE ALL LESS THAN THE MDA OF

16 DPML00 CM THE BETA LEVELS UP TO 2200 DPML00 CM IN SURVEY UNIT U2 WERE ALSO

ASSOCIATED WITH THE NATURAL RADIOACTIVE CONSTITUENTS IN THE CERAMIC TILE

BUILDING 403 ACTIVITY LEVELS ARC SUMMARIZED IN TABLE THE TOTAL ACTIVITY RANGES WERE LESS THAN

47 TO 1700 DPM100 CM FOR TOTAL ALPHA AND LESS THAN 430 TO 15000 DPM100 CM FOR TOTAL BETA

REMOVABLE ACTIVITY LEVELS WERE LESS THAN 12 TO 42 DPM100 CM AND LESS THAN 16 TO

44 DPM100 CM FOR GROSS ALPHA AND GROSS BETA RESPECTIVELY

THE ACTIVITY LEVELS IN THE HITTMAN BUILDING SUMMARIZED IN TABLE WERE LESS THAR

47 DPM100 CM AND LESS THAN 430 TO 640 DPM100 CM FOR TOTAL ALPHA AND TOTAL BETA

RESPECTIVELY REMOVABLE ACTIVITY LEVELS WERE LESS THAN 12 DPM100 CM FOR GROSS ALPHA AND LESS

THAN 16 DPM100 CM FOR GROSS BETA

EXPOSURE RATES

EXPOSURE RATES ARE SUMMARIZED IN TABLE EXPOSURE RATES AT ABOVE SURFACES IN THE

UNAFFECTED AREAS OF BUILDING 401 RANGED FROM TO 14 RIH THE AVERAGE EXPOSURE RATES IN
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INDIVIDUAL SURVEY UNITS RANGED FROM TO 10 MRIH EXPOSURE RATES IN THE HITTMAN BUILDING

RANGED FROM TO PRH AND AVERAGED RJH EXPOSURE RATES IN BUILDING 403 WERE ALL HRH

EXTERIOR AREAS

THE SURVEY RESULTS OF THE EXTERIOR OF BUILDING 401 ARE PROVIDED BELOW

GAMMA SURFACE SCANS OF THE EXTERIOR PERIMETER OF BUILDING 401 IDENTIFIED SIX LOCATIONS OF

ELEVATED DIRECT RADIATION AT ONE THE ELEVATED DIRECT GAMMA RADIATION WAS DETERMINED

TO BE BELOW THE TO 15 CM SURFACE LAYER THESE AREAS ARE ILLUSTRATED ON FIGURE 46

EXDOSURE RATES

EXPOSURE RATES FOR THE EXTERIOR OF BUILDING 401 ARE SUMMARIZED IN TABLE EXPOSURE RATES

ABOVE THE SURFACE RANGED FROM TO 17 THE MAXIMUM OBSERVED RATE OF 17 PRH WAS

FOUND AT LOCATION NUMBER FIGURE 47

RADIONUCIDE CONCENTRATIONS IN SOIL

RADIONUCLIDE CONCENTRATIONS IN SOIL SAMPLES COLLECTED FROM LOCATIONS OF ELEVATED DIRECT RADIAIO

ARE SUMMARIZED IN TABLE CONCENTRATION RANGES WERE AS FOLLOWS CS137 01 TO 06 PCI

RA226 32 TO 1149 PCIG TH230 55 TO 280 PCI TH232 02 TO LESS THAN 13 PCIG

U235 009 TO 162 PCIG U238 108 TO 3305 PCIG TOTAL URANIUM 232 TO 6900 PCIG
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COMPARISON OF RESULTS WITH GUIDELINES

RADIONUCIDES FROM SEVERAL GUIDELINE CATEGORIES HAVE BEEN IDENTIFIED AT THE NFSS AS RESULT

THE DATA WERE COMPARED WITH THE MOST RESTRICTIVE APPLICABLE RESIDUAL SURFACE ACTIVITY GUIDELINES

WHICH ARE PROVIDED IN APPENDIX

THE ALPHA GUIDELINES ARE THOSE FOR RA226 WHICH ARE AS FOLLOWS

TOTAL ACTIVITY

100 DPINL00 CM AVERAGE IN IN AREA

300 DPML00 CM MAXIMUM IN 100 CM AREA

REMOVABLE ACTIVITY

20 DPML00 CM

THE BETA ACTIVITN LEVELS WERE COMPARED TO THE THORIUM GUIDELINES WHICH ARE

TOTAL ACTIVITY

1000 DPML00 CM AVERAGE IN

3000 DPML00 CM MAXIMUM IN 100 CM AREA

REMOVABLE ACTIVITY

200 DPML00 CM

TABLE PROVIDES LIST OF ALL MEASUREMENT LOCATIONS WHERE EITHER THE IN AVERAGE OR MAXIMUM

RESIDUAL SURFACE ACTIVITY LEVELS EXCEEDED THE ALPHA ANDOR BETA AVERAGE OR MAXIMUM RESIDUAL

SURFACE CONTAMINATION GUIDELINES THESE LOCATIONS ARE ALSO ILLUSTRATED ON FIGURES 48 THROUGH 5S

IN SUMMARYCONTAMINATION ABOVE GUIDELINES WAS IDENTIFIED IN BUILDING 401 SURVEY UNITS AL A2

A3 A4 A5 A7 A8 U8 AND BUILDING 403
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IN SURVEY UNIT AL LOCALIZED AREAS OF CONTAMINATION EXCEEDING THE ALPHA ANDOR BETA MAXIMUM

GUIDELINE VALUES WERE IDENTIFIED ON AN IBEAM AND WITHIN ONE FLOOR GRID BLOCK RESIDUE SAMPLE

COLLECTED FROM THE IBEAM IDENTIFIED URANIUM AND ARNERICIUM24 AS THE CONTAMINANTS TABLE

TWO OTHER MEASUREMENT LOCATIONS ONE ON THE FLOOR AND THE SECOND WITHIN FLOOR DRAIN HAD

RESIDUAL BETA ACTIVITY BETWEEN THE AVERAGE AND MAXIMUM GUIDELINES AVERAGE ACTIVITY WITHIN

THE FLOOR GRID BLOCK SATISFIED THE GUIDELINE HOWEVER ADDITIONAL MEASUREMENTS FOR THE

DETERMINATION OF COMPLIANCE WITH THE AVERAGE GUIDELINE COULD NOT BE PERFORMED WITHIN THE

DRAIN

IN SURVEY UNIT A2 ONE AREA OF RESIDUAL ACTIVITY ABOVE THE MAXIMUM ALPHA GUIDELINE AND

BETWEEN THE BETA GUIDELINES WAS IDENTIFIED WITHIN PIPE WHICH PROTRUDES THROUGH THE CEILING INTO

ROOM 102 RESIDUE SAMPLE COLLECTED FROM WITHIN THE PIPE IDENTIFIED ELEVATED CONCENTRATIONS

OF TH230 TH232 AND AM241 TABLE

THE MOST EXTENSIVE RESIDUAL CONTAMINATION WAS FOUND IN SURVEY UNIT A3 ON THE FLOOR ONE

LOCATION EXCEEDED THE MAXIMUM BETA ACTIVITY GUIDELINE TWENTYTHREE LOCATIONS HAD RESIDUAL BETA

ACTIVITY LEVELS BETWEEN THE AVERAGE AND MAXIMUM GUIDELINES ADDITIONAL MEASUREMENTS WITHIN

THESE GRID BLOCKS INDICATED THAT NINETEEN OF THESE AREAS EXCEEDED THE AVERAGE RESIDUAL ACTIVITY

GUIDELINE ONE LOCATION ON LOWER WALL LEDGE EXCEEDED BOTH THE MAXIMUM ALPHA AND BETA

ACTIVITY GUIDELINES FOR UPPER SURFACES TWO LOCATIONS WERE IDENTIFIED WITH RESIDUAL ALPHA ACTIVITY

IN EXCESS OF THE MAXIMUM ACTIVITY GUIDELINE ONE LOCATION WAS ON AN IBEAM WHERE THE BETA

MAXIMUM ACTIVITY GUIDELINE WAS ALSO EXCEEDED AND THE SECOND WAS ON ONE OF THE MEZZANINES

FIVE LOCATIONS OF BETA ACTIVITY IN EXCESS OF THE MAXIMUM GUIDELINE WERE FOUND ON IBEAMS AND

ONE LOCATION WAS IDENTIFIED ON AN AIR DUCT FOUR ADDITIONAL MEASUREMENTS PERFORMED ON THE

1BEAMS ADJACENT TO WHERE THESE HOT SPOTS WERE NOTED SHOWED RESIDUAL CONTAMINATION LEVELS

BETWEEN THE AVERAGE AND MAXIMUM BETA GUIDELINES

ONE LOCATION ON THE FLOOR OF SURVEY UNIT A4 EXCEEDED THE MAXIMUM AND REMOVABLE ALPHA ACTIVITY

GUIDELINES THE BETA ACTIVITY AT THIS LOCATION WAS BETWEEN THE AVERAGE AND MAXIMUM GUIDELINE

FIVE ADDITIONAL LOCATIONS OF BETA ACTIVITY BETWEEN THE AVERAGE AND MAXIMUM GUIDELINES WERE

IDENTIFIED ON THE FLOOR OF THESE THE ACTIVITY IN THE SURROUNDING AREA OF ONE GRID
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BLOCK EXCEEDED THE AVERAGE ACTIVITY GUIDELINE LOWER WALL LEDGE IN TWO CONTIGUOUS GRID BLOCKS

CONTAINED ELEVATED BETA RADIATION LEVELS IN EXCESS OF THE AVERAGE ACTIVITY GUIDELINE ONE UPPER

WALL MEASUREMENT LOCATION EXCEEDED THE AVERAGE ALPHA ACTIVITY GUIDELINE BUT ADDITIONAL

MEASUREMENTS INDICATED THAT THE ACTIVITY IN THE AREA SATISFIED THE GUIDELINES BETA

CONTAMINATION IN EXCESS OF THE MAXIMUM ACTIVITY GUIDELINE WAS IDENTIFIED ON ONE IBEAM

HOWEVER THE RESIDUE SAMPLE COLLECTED FROM THIS IBEAM CONTAINED ELEVATED CONCENTRATIONS OF

URANIUM RATHER THAN RADIONUCLIDES FROM THE GUIDELINE CATEGORIES USED FOR SURFACE ACTIVITY LEVEL

COMPARISONS TABLE THE GUIDELINES FOR URANIUM ARE BASED ON ALPHA ACTIVITY OF

5000 DPM100 CM AVERAGE IN AREA AND 15000 DPM100 CM MAXIMUM AN AIR DUCT

WAS ALSO IDENTIFIED WITH RESIDUAL BETA ACTIVITY LEVELS BETWEEN THE AVERAGE AND MAXIMUM

GUIDELINES ADDITIONAL MEASUREMENTS TO DETERMINE THE AVERAGE ACTIVITY WITHIN THE SURROUNDING

IN WERE NOT PERFORMED AT THIS LOCATION BECAUSE SURFACE SCANS OF THE AREA DID NOT INDICATE THE

PRESENCE OF DISTRIBUTED CONTAMINATION

BETA CONTAMINATION WAS IDENTIFIED AT SEVEN LOCATIONS ON THE FLOOR AND LOWER WALL LEDGE OF THE

EASTERN PORTION OF SURVEY UNIT A5 IN EACH OF THESE AREAS EITHER THE AVERAGE ACTIVITY IN

AREAS OR THE MAXIMUM ACTIVITY GUIDELINES WAS EXCEEDED RESIDUE SAMPLE COLLECTED FROM THE

LEDGE CONTAINED ELEVATED CONCENTRATIONS OF URANIUM TABLE AN 1BEAM PLATE WAS IDENTIFIED

ON THE UPPER WALL WITH BETA CONTAMINATION IN EXCESS OF THE MAXIMUM GUIDELINE LEVELS ONE OF

THE MEASUREMENTS PERFORMED ON THIS PLATE ALSO HAD ALPHA SURFACE ACTIVITY LEVELS BETWEEN THE

AVERAGE AND MAXIMUM GUIDELINES THE CONTAMINATION ON THIS PLATE WAS DETERMINED TO EXTEND

ALONG THE ENTIRE LENGTH OF THE EAST WALL INCLUDING THAT PORTION OF THE EAST WALL IN SURVEY UNIT UE

ALL DATA FROM THE EAST WALL HAS BEEN INCORPORATED INTO THE RESULTS FOR SURVEY UNIT A5

ONE AREA ON THE FLOOR OF SURVEY UNIT A6 HAD RESIDUAL ALPHA AND BETA CONTAMINATION IN EXCESS OF

THE MAXIMUM RESPECTIVE GUIDELINES FLOOR DRAIN WAS ALSO NOTED IN THE AREA WHERE THIS

CONTAMINATION WAS IDENTIFIED DUE TO THE RESTRICTIVE SIZE OF THE DRAIN OPENING DIRECT

MEASUREMENTS TO DETERMINE SURFACE ACTIVITY LEVELS INSIDE OF THE DRAIN COULD NOT BE PERFORMED

SURVEY UNITS A7 AND A8 WERE COMPRISED OF THE LOCKERS LOCATED IN ROOMS 108 AND 211 THE FLOOR

OF MOST OF THESE LOCKERS HAD RESIDUAL SURFACE ACTIVITY IN EXCESS OF THE AVERAGE OR MAXIMUM BETA
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ACTIVITY GUIDELINES ALPHA ACTIVITY LEVELS IN SEVERAL OF THE SURVEYED LOCKERS WERE IN EXCESS OF

THE AVERAGE ALPHA ACTIVITY GUIDELINE

SURVEY UNIT U7 CONTAINED BLOWER WITH BETA ACTIVITY LEVELS GREATER THAN THE MAXIMUM GUIDELINE

AS PREVIOUSLY DISCUSSED THE SOURCE OF THIS RESIDUAL CONTAMINATION COULD NOT BE IDENTIFIED IN

SURVEY UNIT US SECOND BLOWER WAS IDENTIFIED WITH DISTRIBUTED ALPHA CONTAMINATION EXCEEDING

THE AVERAGE GUIDELINE

THERE WERE 25 MEASUREMENT LOCATIONS IN BUILDING 403 THAT EXCEEDED EITHER THE AVERAGE OR

MAXIMUM ALPHA GUIDELINE ANDOR THE BETA SURFACE ACTIVITY GUIDELINES FIVE OF THE LOCATIONS

EXCEEDED THE MAXIMUM ALPHA GUIDELINE NINE EXCEEDED THE AVERAGE ALPHA ACTIVITY GUIDELINE AND

11 LOCATIONS EXCEEDED THE BETA MAXIMUM ACTIVITY GUIDELINE THIRTEEN LOCATIONS EXCEEDED THE

AVERAGE BETA ACTIVITY GUIDELINE THE AVERAGE ACTIVITY WITHIN THE AREAS SURROUNDING SEVEN

OF THESE LOCATIONS EXCEEDED THE AVERAGE ACTIVITY GUIDELINE AND FIVE LOCATIONS WERE THE RESULT OF

CERAMIC TILE WHICH TYPICALLY CONTAINS NATURALLY OCCURRING ELEVATED DIRECT RADIATION LEVELS THE

AVERAGE ALPHA AND BETA ACTIVITY LEVELS IN THE SURROUNDING AREA OF ONE AREA SATISFIED THE

AVERAGE ACTIVITY GUIDELINE AT FIVE LOCATIONS THE REMOVABLE ALPHA ACTIVITY GUIDELINE WAS ALSO

EXCEEDED

THE DOE EXPOSURE RATE GUIDELINE IS 20 RIH ABOVE BACKGROUND ALL INTERIOR AND EXTERIOR

EXPOSURE RATES WERE LESS THAN THIS VALUE AND THEREFORE SATISFY THE GUIDELINE

SOIL CONCENTRATION GUIDELINES ARE AS FOLLOWS

RA226 RA228 TH230 AND TH232

PCIG AVERAGED OVER THE FIRST 15 CM OF SOIL BELOW THE SURFACE

15 PCIG AVERAGED OVER 15CMTHICK LAYERS OF SOIL MORE THAN 15 CM BELOW THE SURFACE

THE SITESPECIFIC GUIDELINE IS 90 PCIG GROSS 1988



CS 137

THE SITESPECIFIC GUIDELINE IS 33 PCILG GROSS 1988

THE RESIDUAL SOIL CONCENTRATION GUIDELINE LEVELS FOR RA226 AND TH230 WERE EXCEEDED AT OF

THE SURFACE SAMPLING LOCATIONS AND THE ONE SUBSURFACE LOCATION THE SOIL GUIDELINES PERMIT

AVERAGING RESIDUAL RADIONUCLIDE CONCENTRATION LEVELS OVER 100 AREAS AND THE APPLICATION OF HOT

SPOT CRITERIA THE SIZE OF THE AREAS OF ELEVATED DIRECT GAMMA RADIATION RANGED FROM TO

APPROXIMATELY IN THE FIELD APPLICATION OF THE HOT SPOT CRITERIA ALLOWS MULTIPLICATION FACTORS

OF FROM TO 10 TIMES THE AUTHORIZED LIMIT OR 30 TO 50 PCIG FOR RA226 AND TH230 BASED ON

100LA WHERE EQUALS THE AREA OF THE HOT SPOT IN ADDITION BECAUSE THE HOT SPOTS CONTAIN

MIXTURE OF RADIONUCLIDES AT ELEVATED CONCENTRATION LEVELS THE SUM OF THE RATIOS OF THE SOIL

CONCENTRATION OF EACH RADIONUCLIDE TO THE ALLOWABLE LIMIT FOR THAT RADIONUCLIDE SHALL NOT EXCEED

THESE FACTORS INDICATE THAT THE RA226 AND TH230 GUIDELINES WERE EXCEEDED AT SAMPLE LOCATIONS

AND TABLE AND FIGURE 47

SUMMARY

THE ENVIRONMENTAL SURVEY AND SITE ASSESSMENT PROGRAM OF THE OAK RIDGE INSTITUTE FOR SCIENCE

AND EDUCATION PERFORMED RADIOLOGICAL SURVEYS OF THE REMAINING STRUCTURES AT THE NIAGARA FALLS

STORAGE SITE DURING THE PERIOD SEPTEMBER 12 THROUGH 22 1994 THE SURVEY INCLUDED ALPHA BETA

AND GAMMA SURFACE SCANS DIRECT AND REMOVABLE SURFACE ACTIVITY MEASUREMENTS AND SAMPLING

EXPOSURE RATE MEASUREMENTS WITHIN BUILDING 401 403 AND THE HITTMAN BUILDING AND EXPOSURE

RATE MEASUREMENTS AND SOIL SAMPLING OF THE BUILDING 401 EXTENOR

THE SURVEYS DETERMINED THAT RESIDUAL FIXED AND REMOVABLE ACTIVITY IN EXCESS OF THE DOE

GUIDELINES FOR RELEASE TO UNRESTRICTED USE REMAIN ON INTERIOR SURFACES OF BUILDINGS 401 AND 403

AND LOCALIZED SOIL CONTAMINATION IS PRESENT AROUND THE PERIMETER OF BUILDING 401 THERE WAS NO

RESIDUAL CONTAMINATION IDENTIFIED WITHIN THE HITTMAN BUILDING

18
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TABLE

OF SURFACE ACTIVITY MEASUREMENTSSUMMARYNIAGARA FALLS STORAGE SITE BUILDING 401AFFECTED SURVEY UNITSLEWISTON NEW YORK

OR TOTAL ACTIVITY RANGE DPML00 CM REMOVABLE ACTIVITYMEASUREMENTLOEATION LOCATIONS SINGLE MEASUREMENTS AVERAGE RANGE DPM100 CM

SINGLE GRID ALPHA BETA ALPHA BETA ALPHA BETAPOINT BLOCKSSURVEY UNIT AL ROOM 117 119

FLOOR 306 39 TO

84 470 TO 3600 39 470 TO 1200 12 16 TO 20

LOWCR WALLS 156 39 TO 53 470 12 16UPPER WALLS AND CEILING 52 47 TO 600 430 TO

44000 12 16SURVEY UNIT A2 ROOM 102FLOOR 30 TO 60

LOWER WALLS 72 TO 40

UPPER WALLS CEILINGS 37 TO 580 430 TO 2700 12 16EQUIPMENTSURVEY UNIT A3 ROOM 121FLOOR 172 24 37TO85 460TO34000 47 600TO2600 12 16LOWER WALLS 98 47 TO 810 460 TO 6200 12 16UPPER WALLS AND CEILING 33 47 TO

1400 460 TO 240000 12 16SURVEY UNIT A4 ROOM 122FLOOR 296 37 TO

480 430 TO 2700 35 450 TO 1000 12 TO

16 TO

42

29

LOWER WALLS EQUIPMENT 150 37 TO

75 430 TO 6200 12 16UPPER WALLS AND CEILING 52 47 TO

140 460 TO

1200 12



TABLE CONTINUEDSUNIMARY OF SURFACE ACTIVITY MEASUREMENTSNIAGARA FALLS STORAGE SITE BUILDING 401AFFECTED SURVEY UNITSLEWISTON NEW YORK

NURNHER OR TOTAL ACTIVITY RANGE DPM100 CM REMOVABLE ACTIVITYMEASUREMENTLOCATION LOCATIONS SINGLE MEASUREMENTS AVERAGE RANGE DPMI00 CM

SINGLE GRID BETA ALPHA BETA ALPHA BETAPOINT BLOCKS ALPHA

SURVEY UNIT A5 ROOM 217

ILOOR 106 TO 79 TO 6600 900

LOWER WALLS AND 74 39 TO

65 430 TO

59000 37 1500 12 16

LQU IPTNENTUPPER WALLS AND CEILING 25 39 TO 180 470 TO

10000 12 16

SURVEY UNIT A6 ROOM 115

FLOOR 56 35 TO

2900 450 TO

6000 35 450 12 TO 16 TO 23

22

LOWER WALLS 60 35 TO 38 450 12 16

UPPER WALLS AND CEILING 35 450 12 16

SURVEY UNIT A7 LOCKERS ROOM 108LOCKERS 70 39 TO

240 470 TO

13000 12 16

SURVEY UNIT A8 LOCKERS ROOM 211LOCKERS 39 TO 280 2300 TO

14000 12 16

AREFER TO

FIGURES 17 THROUGH 30NOT PERFORMED



TABLE

EXPOSURE RATES

NIAGARA FALLS STORAGE SITE

LEWISTON NEW YORK

LOCATION EXPOSURE RATE AT PIRB AVERAGE

AFFECTED SURVEY UNITS BUILDING 401

AL 7TO8

A3 7TOB

A4 7TOS

A5 6TO7

A6

UNAFFECTED SURVEY UNITS BUILDING 401

UL 7TO8

U2 TOL4 10

U3 7TOS

U4 7TOS

U5 7TOS

U6 6TO7

U7 6TO7

U8 7TO13

U9 7TO8

EXTERIOR BUILDING 401

10 NA
10 NA

17 NA

10 NA

10 NA

10 NA

NA

HITTMAN BUILDING
NA

NA
NA

NA

NA

NLAIN FAFLJLEIST JANUV 79 UPR NUN 31



TABLE CONTINUED

EXPOSURE RATES
NIAGARA FALLS STORAGE SITE

LEWISTON NEWYORK

LOCATIONA OSURE RATE AT PRIB AVENGE

BUILDING 403

NA

NA

NA
NA

NA

TO FIGURES 31 32 44 45 AND 47

BNA NOT APPLICABLE

NIQARI FALI LC JAN 80



TABLERADIONITCLHE CONCENTRATION IN MISCELLANEOUS SAMPLESBUILDING 401NIAGARA FALLS STORAGE SITELEWISTON NEW YORKRADIONTICLIDE CONCENTRATIONS PCIGIOCATION AM241 CS137 RA226 TH230 TH232 U235 U238

121 24 45 790 76 185 15 4025 97

350 11 07 06 09 1333 77 1989 48 05 49 52

02 01 06 01 21 13 03 11 04 113 20

03 02 01 02 03 30 08 18 08 310 33

00 07 06 02 18 05 54 10 145 13 2946 84

APEFER TO

FIGURES 18 20 22 24 AND 26INCERTAINHICS REPRCSCNT THE 95 CONFIDENCE LEVEL BASED ONLY ON

COUNTING STATISTICS



TABLESUMMARY OF SURFACE ACTIVITY MEASUREMENTSNIAGARA FALLS STORAGE SITE BUILDING 401 BUILDING 403 AN THEIIITTNIAN BUILDINGUNAFFECTED SURVEY UNITSLEWISTON NEW YORK

NUMBER OF TOTAL ACTIVITY RANGE DPM100 CM REMOVABLE ACTIVITYMEASUIREMENTLOCATIONS LOCATIONS SINGLE MEASUREMENTS AVERAGE RANGE DPMF 100 CM

GRIDSINGLEPOINT BIKS ALPHA BETA ALPHA BETA ALPHA BETA

SURIEV UNIT UL III 113 114 116 118 125 133

ELOOR II 39 470 12 16LOWER WAILS 39 470 12 16

UPPER WALLS AND CEILING 10 35 450 12 16SURVEY UNIT U2 ROOMS 101 102 103 104 105 106 107 108 109 AND 112

FLOOR 13 35 450 TO 1500 12 16LOWER WAILS 35 TO

130 450102200 12 16UPPER WALLS AND CEILING 10 35 450 12 16SURVEY UNIT U3 ROOMS 120 128 129 AND 134

FLOOR 12 35 450 TO

610 12 16
16LOWER WALLS 35 450 12UPPER WALLS AND CEILING 10 35 450 12 16



TABLE CONTINNEDSIJMNIARY OF SURFACE ACTIVITY MEASUREMENTSNIAGARA FALLS STORAGE SITE BUILDING 401 BUILDING 403 AND THEIIITINIAN BUILDINGUNAFFECTED SURVEY UNITSLEWISTON NEW YORK

OR TOTAL ACTIVITY RANGE DPMI00 CM REMOVABLE ACTIVITYMEASUREMENTIOCATION IACATIOFLS SINGLE MEASUREMENTS AVERAGE RANGE DPMF 100 CMSINGLEPOINT GRID BETABLOCKS ALPHA BETA ALPHA BETA ALPHA

SURVEY UNIT U4 ROOMS 127 131 AND 132

FLOOR 12 35 450 TO 550 12 16

CC

LOWER WALLS 35 450 12 16UPPER WALL AND CEILING 10 35 450 12 16SURVEY UNIT U5 ROOM 122

FLOOR II 35 450 12 16LOWER WALLS 35 450 12 16UPPER WALLS AND CEILING 10 35 450 12 16SURVEY UNIT U6 ROOM 217SECONDFLOOR

FLOOR 11 39 TO 84 470 TO 2600 58 700 12 16LOWER WALLS AND 39 470 12 16EQUIPMENTUPPER WALLS AND CEILING 39 TO 52 470 12 16



TABLE CONTINUEDSUMMARY OF SURFACE ACTIVITY MEASUREMENTSNIAGARA FALLS STORAGE SITE BUILDING 401 BUILDING 403 AND THEIIITTNIAN BI ILDINGUNAFFECTED SURVEY UNITSLE NEW YORK

NUMBER OF TOTAL ACTIVITY RANGE DPM100 CM REMOVABLE ACTIVITYMEASUREMENTLOCATION LOCATIONS SINGLE MEASUREMENTS AVERAGE RANGE DPM100 CM

RIDSINGLEPOINT BLOCKS ALPHA BETA ALPHA BETA ALPHA BETA

LJNIT U7 ROOM 217SECOND FLOOR

FLOOR 10 39 TO 95 470 12 16

LOWER WALLS EQUIPMENT 10 39 470 TO 49000 12 16

UPPER WALLS 10 39 TO 190 470 12 16SURVEY UNIT US ROOMS 203 210 211 212 213 214 215 219 221

FLOOR 10 39 TO

63 470 TO 1300 12 16

LOWER WALLS EQUIPMENT 10 39 TO 84 470 TO

1300 12 16

UPPER WALLS AND CEILING 10 39 TO 63 470 12 16SURVEY UNIT U9 ROOMS 201 202 204 205 206 207 208 209 AND 222

FLOOR 12 39 470 12 16

LOWER WALLS 39 470 12 16

UPPER WALLS AND CEILING 10 39 470 12 16



TABLE CONTINUEDSUMMARY OF SURFACE ACTIVITY MEASUREMENTSNIAGARA FALLS STORAGE SITE BUILDING 401 BUILDING 403 AND THE1IITTMAN BITILDINGITNAFFECTEI SIJRVEY UNITSLEWISTON NEW YORK REMOVABLE ACTIVITYLOC

RANGE DPML00 CM

BETA ALPHA BETA ALPHA BETA

VEST SILO

FLOOR 39 470 12 16

CC

LOWER WALLS 391079 470 12 16

2I BUILDING 403

FLOOR 42 47 TO 810 430 TO

15000 2100 12 TO

33 16

LOWER WALLS 23 47 TO

470 470 TO 7200 2100 12 TO

42 16

UPPER WALLS AND CEILING 12 47 TO 1700 470 TO

14000 2100 12 TO

29 16 TO44ILITTMAN BUILDING
FLOOR 16 47 430 TO

640 12 16

LOWER WALLS 47 430 12 16

UPPER WALLS AND CEILING 10 47 430 12 16

REFER TO

FIGURES 33 THROUGH 43



TABLEEXPOSURE RATES AND RADIONUCLIDE CONCENTRATIONS IN SOILBUILDING 491 EXTERIORNIAGARA FALLS STORAGE SITELEWISTON NEW YORK

PRH CS137 U238 TOTAL

LOCAFLOR RA

RALIONUCLIDE CONCENTRATION PCIIG
980 047 2035 O68C

TO

15CM 10 01 01 32 03 62 06 03 06 31 17301015CM 17 03 1149 16 280 65 13 05 108 016 232 024C

415 TO

30 CM 10 03 01 318 09 36 33 10 162 022 3305 087 6900 126C

00

TO 15CM 10 06 01 41 04 55 41 06 04 064 013 1319 054 2910 080C

60 TO 15CM 10 03 01 176 07 50 32 05 06 009 005 184 020 38 029C

7010 15CM 05 01 97 04 32 23 02 03 07 54 24

AREFER TO

FIGURE 47HLJNCERTAINTIES REPRESENT THE 95 CONFIDENCE LEVEL BASED ONLY ON

COUNTING STATISTICSCTOTAI URANIUM DETERMINED BY ALPHA SPECTROMETRY SUM OF U234 U235 AND U238 ACTIVITY CONCENTRATIONSDTOTAL URANIUM DETERMINED BY GAMMA SPECTROMETRY LIJ238 ACTIVITY CONCENTRATION U235 ACTIVITY CONCENTRATION



TABLESUMMARY OF RESIIHIAL SURFACE ACTIVITY EXCEEDING GUIDELINESBUILDINGS 401 AND 403NIAGARA FALLS STORAGE SITELEWISTON NEW YORK REMOVABLEAVERAGEFIGURE NICASUREINENT IOCATIORI TOTAL ACTIVITY DIIFPFI CM

ACTIVITYSURVEY NIINILWR AILOR STIRFACE DPM100CMUNIT NO RIL BLOCK ALPHA BETA ALPHA ALPHA BETADPMLOO CM DPMIIOO CM BETA

48 LG19 FLOOR DRAIN 42 1600 NA 12 16

48 20186 CEILING 1600 44000 NA 12 16

48 31S19 FLOOR 39 3600 NA 12 16

OO

49 41F4 EQUIPMENT PIPE 580 2700 NA

50 5A 072 EQUIPMENT AIR DIICF 70 3700 NA 12 16

AI 50 6A735 UPPER WALL 1BEAM 50 1400 1100 12 16

A3 50 7D45 MEZZANINE 870 2000 NA 12 16

AI 50 81EL FLOOR 47 34000 NA 12 16

A3 50 9F4 MEZZANINE IBEAM 47 4300 NA 12 16

A3 50 LOG053 CEILING 1BEAM 47 3000 NA 12 16

A3 50 11114 CEILING 1BEAM 47 6500 NA 12 16

A3 50 1214 MEZZANINE IBEAM 47 2000 1200 12 16

50 13L35 CEILING 1BEAM 1400 240000 NA 12 16

A3 50 14N4 SUPPORT BEAM 95 3500 NA 12 16



TABLE CONTINUEDSUN1 OF RESIDUAL SURFACE ACTIVITY EXCEEDING GUIDELINESBUILDINGS 401 AND 403NIAGARA FALLS STORAGE SITHLEWISTON NEW YORK REMOVABLENLEASNRENWNT TOTAL ACTIVITY AVERAGE ACTIVITYSURVEY FIGURE NIMIBER ANDOR SURRACE DPMIIOO CM DM1100 CM

TIIT NO GRID BLOCK ALPHA BETA ALPHA CTDPMILOO CM DPMLIOO CM BETA

ALPHA BETA

50 15P90 LOWER WALL LEDGC 810 6200 NA 12 16

A3 50 BO FLOOR 37 1700 1200 12 16

A3 50 115 FLOOR 40 1500 12003 12 16

DO

A3 50 C1 FLOOR 37 2000 13003 12 16

NI 50 C3 FLOOR 37 1600 16003 12 16

50 C4 FLOOR 37 1600 1300 12 16

A3 50 RI FLOOR 47 1400 11003 12 16

A3 50 94 FLOOR 37 1800 14003 12 16

A3 50 95 FLOOR 37 1400 13003 12 16

A3 50 E4 FLOOR 47 1200 11003 12 16

A3 50 P5 FLOOR 47 1400 1300 12 16

A3 50 F5 FLOOR 47 1400 14003 12 16

A3 50 G1 FLOOR 47 2700 16003 12 16

AI 50 62 FLOOR 47 1700 2600 12 16



TABLE CONTINUEDSUMMARY OF RESIDUAL SURFACE ACTIVITY EXCEEDING GUIDELINESBUILDINGS 401 AND 403NIAGARA FALLS STORAGE SITELEWISTON NEW YORK

AVERAGE REMOVABLE

SIRIE MEARENIENT VOCATION TOTAL ACTIVITY DPM100 CNI

ACTIVITYFIG NUMBER ANDOR DPMLOO CMUNIT NO BLOCK ALPHA BETA ALPHA RVI BETAALPHADPMLLOO CM DPM100 CM BETA FI

A3 50 G3 FLOOR 47 2000 1200 12 16

50 G5 FLOOR 47 1300 12003 12 16

50 110 FLOOR 47 1500 13003 12 16

A3 50 111 FLOOR 47 1300 13003 12 16

A3 50 112 FLOOR 47 1900 14003 12 16

A3 50 H3 FLOOR 47 2100 13003 12 16

A4 51 16BLL5 AIRDUCT 47 1200 NA

A4 51 17N8 SUPPORT BEAM 75 6200 NA

51 18V7 FLOOR 2700 NA 29 42

AA 51 19W130 LOWER WALL LEDGE 35 2000 L000C 12 16

A4 51 20W131 LOWER WALL LEDGE 35 1600 1000 12 16

A4 51 21W1323 UPPER WALL LEDGE 140 500 88 12 16

AA 51 R6 FLOOR 38 2300 11003 12 16

A4 51 R7 FLOOR 35 1800 10003 12 16



TABLE CONTINUEDSUMMARY OF RESIDUAL SURFACE ACTIVITY EXCEEDING GUIDELINESBUILDINGS 401 AND 403NIAGARA FALLS STORAGE SITELEWISTON NEW YORK

REM OVMEASUREMENT IOCATION TOTAL ACTIVITY AVERAGE ACTIVITYSURVEY FIGURE NUMBER ANDOR SURFACE DPMI00 CM DPM100 CM

UNIT NO GRID BLOCK ALPHA BETA ALPHA EY BETADPMF 100 CM DPML00 CM BETA FI

A1R

A5 52 22L4 FLOOR 39 6600 NA 12 16

AS 52 23N0454 UPPER WALL 1BEAM 180 110000 NA 12 16

AS 52 24N 0460 LOWER WALL IBEAM 45 4100 NA 12 16

AS 52 25N 0480 LOWER WALL 1BEAM 55 15000 NA 12 16

AS 52 26N 0484 UPPER WALL 1BEAM 42 10000 NA 12 16

AS 52 27N4 FLOOR 63 3700 NA 12 16

AS 52 28N5 FLOOR 58 1300 100043 12 16

AS 52 29N6 FLOOR 39 3700 NA 12 16

AS 52 30N7 FLOOR 79 2300 1000 12 16

AS 52 311E WALL UPPER WALL IBEAM 39 21000 NA 12 16

AS 52 32E WALL UPPER WALL IBEAM 42 7200 NA 12 16

AS 52 33E WALL UPPER WALL IBEAM 39 8800 NA 12 16

AS 52 34E WALL UPPER WALL IBEAM 84 63000 NA 12 16

AS 52 3513 WALL LOWER WALL IBEAM 68 2100 1000C T3

AS 52 36FF WALL LOWER WALL IBEAM 160 13000 NA 12 16



TABLE CONTINNEDSUMMARY OF RESIDUAL SURFACE ACTIVITY EXCEEDING GUIDELINESBUILDINGS 401 AND 403NIAGARA FALLS STORAGE SITE

FI IEWISTON NEW YORK REMOVABLEAVERAGE ACTIVITYMEASTIREMENT OC

TOTAL ACTIVITY CNSURVEY FIGURE NUMBER ANDOR SURFACE

DPML00 DPMF 100 CNI

IRNIT NO GRID BLOCK ALPHA BETA ALPHA EII AIHA
BETADPML00 CM DPMLIOO CM BETA

52 37E WALL LOWER WALL 1BEAM 39 7800 NA 12 16

AS 52 38F WALL LOWER WALL 1BEAM 42 59000 NA 12 16

53 39E5 FLOOR 2900 6000 NA 12 16

A7 54 LOCKER LN3 EQUIPMENT 52 2800 NA 12 16

54 LOCKER LN4 EQUIPMENT 38 4900 NA 12 16

A7 54 LOCKER LN5 EQUIPMENT 35 1600 NA 12 16

A7 54 LOCKER LN6 EQUIPMENT 35 1400 NA 12 16J

A7 54 LOCKER 1S1 EQUIPMENT 130 13000 NA 12 16

AI 54 LOCKER 1S2 EQUIPMENT 35 1500 NA 12 16

A7 54 LOCKER LS3 EQUIPMENT 48 1100 NA 12 16

A7 54 LOCKER S4 EQUIPMENT 81

2900 NA 12 16

AI 54 LOCKER 1S5 EQUIPMENT 35 1200 NA 12 16

12 16A7 54 LOCKER S6 EQUIPMENT 62 3500 NA

A7 54 1OCKCR 157 EQUIPMENT 190 13000 NA 12 16



TABLE CONTINUEDSUMMARY OF RESIDUAL SURFACE ACTIVITY EXCEEDING GUIDELINESBUILDINGS 401 AND 403NIAGARA FALLS STORAGE SITELEWISTON NEW YORK
TOTAL ACTIVITY AVERAGE REMOVABLE

SURVEY FIGURE MEASTIREMENT LOCATION DPMIOO CM

ACTIVITYNUMBER ANDOR SURFACE DPM100 CMMIT NO GRID BLOCK ALPHA BETA ALPHA AIDPMLOO CM DPM100 CM BETA

ALPHA BETA

54 LOCKER 1S8 EQUIPMENT 35 8200 NA 12 16

54 LOCKER SI EQUIPMENT 47 2500 NA 12 16

54 LOCKER S2 EQUIPMENT 89 5300 NA 12 16

A7 54 LOCKER 53 EQUIPMENT 39 3000 NA 12 16

54 LOCKER S9 EQUIPMENT 47 2400 NA 12 16

A7 54 LOCKER 2N1 EQUIPMENT 79 4500 NA 12 16

A7 54 LOCKER 2N2 EQUIPMENT 53 4300 NA 12 16

A7 54 LOCKER 2N3 EQUIPMENT 39 1800 NA 12 16

A7 54 LOCKER 2N4 EQUIPMENT 74 4100 NA 12 16

A7 54 LOCKER 2N5 EQUIPMENT 39 2700 NA 12 16

A7 54 LOCKER 2N7 EQUIPMENT 58 2100 NA 12 16

A7 54 LOCKER 2N8 EQUIPMENT 42 2500 NA 12 16

A7 54 LOCKER 2N9 EQUIPMENT 58 2400 NA 12 16

A7 54 LOCKER 351 EQUIPMENT 63 2300 NA 12 16



TABLE CONTINUEDSUMMARY OF RESIDUAL SURFACE ACTIVITY EXCEEDING GUIDELINESBUILDINGS 401 AND 403NIAGARA FALLS STORAGE SITELEWISTON NEW YORK REMOVABLEME LOC TOTAL ACTIVITY AVERAGE ACTIVITY

SURVEY FIGURE NUMBER ANDOR SURFACE

DPMLIOO CM DPMIOO CM

NO RID BLOCK ALPHA BETA ALPHA ALPHA BETADPMLOO CM DPMILOO CM BETA FI

54 LOCKER 352 EQUIPMENT 74 1800 NA 12 16

54 LOCKER EQUIPMENT 180 10000 NA 12 16

54 LOCKER 3S5 EQUIPMENT 47 1100 NA 12 16

A7 54 LOCKER 3S6 EQUIPMENT 53 2000 NA 12 16

54 LOCKER 3S9 EQUIPMENT 58 5000 NA 12 16

A7 54 LOCKER 4SL EQUIPMENT 67 1300 NA 12 16

A7 54 LOCKER 4510 EQUIPMENT 57 2600 NA 12 16

A7 54 LOCKER 4512 EQUIPMENT 100 11000 NA 12 16

A7 54 LOCKER 452 EQUIPMENT 38 1500 NA 12 16

454 EQUIPMENT 35 1800 NA 12 16A7 54 LOCKER

A7 54 LOCKER 458 EQUIPMENT 38 4800 NA 12 16

A7 54 LOCKER SSIO EQUIPMENT 35 1600 NA 12 16

12 16NI 54 LOCKER 55 12 EQUIPMENT 67 2900 NA

12 16A7 54 LOCKER 5S2 EQUIPMENT 35 7000 NA



TABLE CONTINUEDSUMMARY OF RESIDUAL SURFACE ACTIVITY EXCEEDING GUIDELINESBUILDINGS 401 AND 403NIAGARA FALLS STORAGE SITELEWISTON NEW YORK REMOVABLEMEASNREMENT LOCATION TOTAL ACTIVITY AVERAGE ACTIVITYSURVEY FIGURE NUMBER ANLFOR SURFACE DPMF 100 CM DPM100 CMUNIT NO GRID BLOCK ALPHA BETA ALPHA EV ALPHA BETADPMF 100 CM DPM100 CM BETA

54 LOCKER S6 EQUIPMENT 200 13000 NA 12 16

55 LOCKER NO 41 EQUIPMENT 53 7100 NA 12 16

55 LOCKER NO 42 EQUIPMENT 280 13000 NA 12 16

A8 55 LOCKER NO 43 EQUIPMENT 47 2300 NA 12 16

55 LOCKER NO 44 EQUIPMENT 120 14000 NA 12 16

A8 55 LOCKER NO 45 EQUIPMENT 95 4500 NA 12 16

A8 55 LOCKER NO 46 EQUIPMENT 58 3500 NA 12 16

A8 55 LOCKER NO 47 EQUIPMENT 39 6100 NA 12 16

A8 55 LOCKER NO 48 EQUIPMENT 68 12000 NA 12 16

A8 55 LOCKER NO 49 EQUIPMENT 47 2400 NA 12 16

U7 56 39SE CORNER EQUIPMENT BLOWER 39 49000 NA 12 16

IJ8 57 40ROOM 203 EQUIPMENT BLOWER 120 470 100C 12 16

BLDG 403 58 41MENS ROOM SHOWER FLOOR 810 3000 NA 33 16

BLDG 403 58 42MENS ROOM SHOWER FLOOR 47 1300 1200 12 16



TABLE CONTINUEDSUMNIARY OF RESIDUAL SURFACE ACTIVITY EXCEEDING GUIDELINESBUILDINGS 401 AND 403NIAGARA FALLS STORAGE SITELEWISTON NEW YORK REMOVABLEMEASUREMENT LOCATION TOTAL ACTIVITY AVERAGE ACTIVITYSURVEY FIGURE NUMBER ANDOR SURFACE DUN100 CM DPMIOO CMALPHA BETA ALPHAUNIT NO GRID MOCK DPM100 CM DPMIO0 BT

ALPHA BETA

BLDG 403 58 43MENS ROOM SHOWER LOWER WALL 47 2400 12 16

BLDG 403 58 44MENS ROOM SHOWER LOWER WAIL 47 2800 12 16

BLDG 403 58 45MENS ROOM SHOWER UPPER WALL 55 2200 NA 12 16

BLDG 403 58 46MEN ROOM FLOOR 120 1100 55 840 F3 12 16

BLDG 403 58 47GARAGE MENS ROOM FLOOR 47 1400 1100 12 16

BLDG 403 58 48TOOL ROOMNW CORNER FLOOR 280 12000 NA 12 16

BLDG 403 58 49TOOL ROOMLEDGE LOWER WALL 105 5200 NA 12 16

BLDG 403 58 50TOOL ROOMSE CORNER FLOOR 50 1700 NA 12 16

BLDG 403 58 51TOOL ROOMSE CORNER FLOOR 110 6000 NA 12 16

BLDG 403 58 52TOOL ROOM WALL FLOOR 240 2400 140 2100 J3 12 16

BLDG 403 58 53GARAGE STORAGE ROOM FLOOR DRAIN 650 15000 NA 12 16

BLDG 403 58 54GARAGE SW QUAD FLOOR 47 4300 NA 12 16

BLDG 403 58 55LADIES ROOM SHOWER FLOOR 47 1200 12 16

BLDG 403 58 56LADIES ROOM LOWER WALL 47 2600 NAD 12 16



TABLE CONTINUEDSUMMARY OF RESIDUAL SURFACE ACTIVITY EXCEEDING GUIDELINESBUILDINGS 401 AND 403NIAGARA FALLS STORAGE SITELEWISTON NEW YORK REMOVABLEMEASUREMENT LOCATION TOTAL ACTIVITY AVERAGE ACTIVITYSURVEY FIGURE NUMBER ANDOR SURFACE DPMF 100 CM DPMIO0 CMUNIT NO GRID BLOCK ALPHA BETA ALPHA ALPHA BETADPMF 100 CM DPM100 CM BETA J3

811G 403 58 57LADIES ROOM UPPER WALL 47 2400 12 16

BLDG 403 58 58S TOOL RM NE CORNER FLOOR 95 4100 NA 12 16

BLDG 403 58 59S TOOL RM WALL FLOOR 130 3600 NA 12 16

BLDG 403 58 60S TOOL RMS WALL LOWER WALL 470 7200 NA 42 16BLDG 403 58 61LAB NEAR SINK LOWER WALL 110 1800 NA 12 16

BLDG 403 58 62LAB NEAR SINK LOWER WALL 100 1100 NA 12 16BLDG 403 58 63LAB EAST WALL EQUIPMENT HOOD 220 800 NA 22 44

BLDG 403 58 64LAB EAST WALL EQUIPMENT HOOD VENT 790 7900 NA 12 16BLDG 403 58 655 TOOL ROOM CEILING 1700 14000 NA 29 25

AALPHA ONLY BETA ONLY OR

ALPHA AND BETA AVERAGES DETERMINEDBNA NOT APPLICABLE ADDITIONAL MEASUREMENTS TO DETERMINE AVERAGE ACTIVITY WERE NOT PERFORMEDADDITIONAL MEASUREMENTS TO DETERMINE AVERAGE ACTIVITY NOT PERFORMED SURFACE SCANS OR

DIRECT MEASUREMENTS WITHIN CONTIGUOUS LOCATIONS INDICATEDTHE PRESENCE OF DISTRIBUTED ACTIVITYMEASUREMENTS MADE ON

CERAMIC TILE
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APPENDIX
MAJOR INSTRUMENTATION

THE DISPLAY OF SPECIFIC PRODUCT IS NOT TO BE CONSTRUED AS AN ENDORSEMENT OF THE PRODUCT OR ITS

MANUFACTURER BY THE AUTHORS OR THEIR EMPLOYERS

DIRECT RADIATION MEASUREMENT

EBERLINE PULSE RATEMETER

MODEL PRM6
EBERLINE SANTA FE NM

EBERLINE RASCAL RATEMETERSCALER

MODEL PRS1
EBERLINE SANTA FE NM

LUDLUM RATEMETERSCALER

MODEL 2221

LUDLUM MEASUREMENTS INC
SWEETWATER TX

DETEETO

EBERLINE GM DETECTOR

MODEL HP260
EFFECTIVE AREA 155 CM
EBERLINE SANTA FE NM

EBERLINE ZNS SCINTILLATION DETECTOR

MODEL AC37
EFFECTIVE AREA 59 CM
EBERLINE SANTA FE NM

LUDLUM GAS PROPORTIONAL DETECTOR

MODEL 4337

EFFECTIVE AREA 550 CM
LUDLUM MEASUREMENTS INC
SWEETWATER TX

NLQSRA FAFLALRWZWC NY JANUIR 19 1995 AI



LUDLUM GAS PROPORTIONAL DETECTOR

MODEL 4368
EFFECTIVE AREA 100 CM
LUDLUM MEASUREMENTS INC

SWEETWATER TX

REUTERSTOKES PRESSURIZED ION CHAMBER

MODEL RSS112

REUTERSTOKES CLEVELAND OH

VICTOREEN NAL SCINTILLATION DETECTOR

MODEL 48955

32 CM 38 CM CRYSTAL

VICTOREEN CLEVELAND OH

LABORATORY ANALYTICAL INSTRUMENTATION

LOW BACKGROUND GAS PROPORTIONAL COUNTER

MODEL LBS 100W

OXFORD OAK RIDGE TN

ALPHA SPECTROMETRY SYSTEM

USING CANBERRA AND TENNELEC ALPHA SPECTROMETERS

IN CONJUNCTION WITH

MULTICHANNEL ANALYZER
3100 VAX WORKSTATIONS

CANBERRA MERIDEN CT

HIGHPURITY EXTENDED RANGE INTRINSIC DETECTORS

MODEL NO ERVDS3O25195

TENNELEC OAK RIDGE TN
USED IN CONJUNCTION WITH

LEAD SHIELD MODEL G1L
NUCLEAR LEAD OAK RIDGE TN AND

MULTICHANNEL ANALYZER

3100 VAX WORKSTATION

CANBERRA MERIDEN CT

HIGHPURITY GERMANIUM DETECTOR

MODEL GMX23195S 23 EFF

EGG ORTEC OAK RIDGE TN
USED IN CONJUNCTION WITH

LEAD SHIELD MODEL G16

GAMMAPRODUCTS PALOS HILLS IL AND

MULTICHANNEL ANALYZER

3100 VAX WORKSTATION

CANBERRA MERIDEN CT

NIAGAN FALLLEWIZT NY JARIUJR 19 1995 A2



C2Y 4SV

APPENDIX

SURVEY ANI ANALYTICAL PROCEDURES

NTA FALLSL NY JANUAR 191995 CAAAPRQOIUNIZ



APPENDIX

SURVEY AND ANALYTICAL PROCEDURES

SURVEY PROCEDURES

SURFACE SCANS WERE PERFORMED IN ACCORDANCE WITH ESSAP SURFACE SCANNING PROCEDURES BY

PASSING THE PROBES SLOWLY OVER THE SURFACE THE DISTANCE BETWEEN THE PROBE AND THE SURFACE WAS

MAINTAINED AT MINIMUM NOMINALLY ABOUT CENTIMETER CM LARGE SURFACE AREA GAS

PROPORTIONAL FLOOR MONITOR WAS USED TO SCAN THE FLOORS AND PORTIONS OF THE LOWER WALLS OF THE

SURVEYED AREAS OTHER SURFACES WERE SCANNED USING SMALL AREA 155 SQUARE CENTIMETERS CM
59 CM AND 100 CM HANDHELD DETECTORS IDENTIFICATION OF ELEVATED SURFACE ACTIVITY LEVELS WAS

BASED ON INCREASES IN THE AUDIBLE SIGNAL FROM THE RECORDING ANDOR INDICATING INSTRUMENT

COMBINATIONS OF DETECTORS AND INSTRUMENTS USED FOR THE SCANS WERE

ALPHA GAS PROPORTIONAL DETECTOR WITH RATEMETERSCALER

ZNS SCINTILLATION DETECTOR WITH RATEMETERSCALER

BETA GAS PROPORTIONAL DETECTOR WITH RATEMETERSCALER

PANCAKE GM DETECTOR WITH RATEMETERSCALER

GAMMA NAL SCINTILLATION DETECTOR WITH RATEMETER

SURFACE ACTIVITY MEASUREMENTS

ALPHA AND BETA ACTIVITY MEASUREMENTS WERE PERFORMED IN ACCORDANCE WITH ALPHA RADIATION

MEASUREMENT AND BETA RADIATION MEASUREMENT PROCEDURES ON FLOORS WALLS UPPER ROOMSURFACES

EQUIPMENT AND AT LOCATIONS OF ELEVATED DIRECT RADIATION USING GAS PROPORTIONAL AND ZNS

SCINTILLATION DETECTORS WITH RATEMETERSCALERS

NAQAR FAFLSLEWZ14XI JANUAR 1995 BI BEAU 001



C2

COUNT RATES CPM WHICH WERE INTEGRATED OVER MINUTE IN STATIC POSITION WERE CONVERTED TO

ACTIVITY LEVELS IN DISINTEGRATIONS PER MINUTE PER 100 CM DPM100 CM BY DIVIDING THE NET RATE

BY THE EFFICIENCY AND CORRECTING FOR THE ACTIVE AREA OF THE DETECTOR THE ALPHA ACTIVITY

BACKGROUND COUNTRATES FOR THE GAS PROPORTIONAL AND ZNS SCINTILLATION DETECTORS AVERAGED

APPROXIMATELY CPM FOR EACH DETECTOR ALPHA EFFICIENCY FACTORS FOR THE GAS PROPORTIONAL

DETECTORS BASED ON CALIBRATION WITH TH230 RANGED FROM 019 TO 021 ALPHA EFFICIENCY FACTORS

BASED ON CALIBRATION WITH PU239 RANGED FROM 018 TO 019 FOR THE ZNS SCINTILLATION DETECTORS

THE BETA ACTIVITY BACKGROUND COUNT RATES FOR THE GAS PROPORTIONAL DETECTORS AVERAGED

APPROXIMATELY 370 CPM AND THE BETA EFFICIENCY FACTORS FOR TC99 RANGED FROM 020 TO 021 THE

EFFECTIVE WINDOW FOR THE GAS PROPORTIONAL AND ZNS SCINTILLATION WERE 100 CM AND 59 CM
RESPECTIVELY

REMOVABLE ACTIVITY MEASUREMENTS

REMOVABLE ACTIVITY LEVELS WERE DETERMINED IN ACCORDANCE WITH ESSAP DETERMINATION OF

REMOVABLE ACTIVITY PROCEDURES USING NUMBERED FILTER PAPER DISKS 47 MM IN DIAMETER MODERATE

PRESSURE WAS APPLIED TO THE SMEAR WITH TWO OR THREE FINGERS AND APPROXIMATELY 100 CM OF THE

SURFACE WAS WIPED SMEARS WERE PLACED IN LABELED ENVELOPES WITH THE LOCATION AND OTHER

PERTINENT INFORMATION RECORDED

EXDOSURE RATE MEASUREMENTS

QUANTITATIVE MEASUREMENTS OF GAMMAEXPOSURE RATES AT ABOVE SURFACES WERE PERFORMED

IN ACCORDANCE WITH ESSAP GAMMA RADIATION EXPOSURE RATE MEASUREMENT PROCEDURES USING

PRESSURIZED IONIZATION CHAMBER PIG QUALITATIVE EXPOSURE RATES WERE DETERMINED BY COMPARING

GAMMA COUNT RATES FROM NAL SCINTILLATION DETECTOR RATEMETER COMBINATIONS AND CROSS CALIBRATING

TO SITE EXPOSURE RATES OBTAINED USING THE PIG
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SQUS

APPROXIMATELY KG OF SOIL WAS COLLECTED AT EACH SAMPLE LOCATION COLLECTED SAMPLES WERE

PLACED IN PLASTIC BAG SEALED AND LABELED SAMPLING AND LABELING WAS IN ACCORDANCE WITH

ESSAP SURFACE SOIL SAMPLING AND SAMPLE IDENTIFICATION AND LABELING PROCEDURES

MISCELLANEOUS SAMNLIN2

RESIDUE SAMPLES DUST DRAIN SEDIMENT ETC WERE COLLECTED FROM HORIZONTAL SURFACES AND DRAINS

PLACED IN APPROPRIATE CONTAINERS WHICH WERE SEALED AND LABELED SAMPLING AND LABELING WERE

IN ACCORDANCE WITH ESSAP MISCELLANEOUS SAMPLING AND SAMPLE IDENTIFICATION AND LABELING

PROCEDURES

ANALYTICAL PROCEDURES

REMOVABLE ACTIVITY

SMEARS WERE COUNTED ON LOW BACKGROUND GAS PROPORTIONAL SYSTEM FOR GROSS ALPHA AND GROSS

BETA ACTIVITY

GAMMA SIECTROMETN

SOIL AND MISCELLANEOUS SAMPLES WERE DRIED MIXED CRUSHED ANDOR HOMOGENIZED AS NECESSARY

AND PORTION SEALED IN 05LITER MARINELLI BEAKER OR OTHER APPROPRIATE CONTAINER THE QUANTITY

PLACED IN THE BEAKER WAS CHOSEN TO REPRODUCE THE CALIBRATED COUNTING GEOMETRY AND RANGED FROM

643 TO 902 GRAM OF MATERIAL NET MATERIAL WEIGHTS WERE DETERMINED AND THE SAMPLES COUNTED

USING INTRINSIC GERMANIUM DETECTORS COUPLED TO PULSE HEIGHT ANALYZER SYSTEM BACKGROUND AND

COMPTON STRIPPING PEAK SEARCH PEAK IDENTIFICATION AND CONCENTRATION CALCULATIONS WERE

PERFORMED USING THE COMPUTER CAPABILITIES INHERENT IN THE ANALYZER SYSTEM ENERGY PEAKS USED

FOR DETERMINATION OF RADIONUCLIDES OF CONCERN WERE
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AM241 0059 MEV

CS137 0662 MEV

RA226 0351 MEV FROM PB
TH230 0067 MEV

TH232 0911 MEV FROM AC
U235 0143MEV

U238 0063 MEV FROM TH
EQUILIBRIUM ASSUMED

SPECTRA WERE ALSO REVIEWED FOR OTHER IDENTIFIABLE PHOTOPEAKS

AIDHA SPECTROMETRV

SOIL SAMPLES WERE CRUSHED HOMOGENIZED AND ANALYZED FOR ISOTOPIC URANIUM SAMPLES WERE

DISSOLVED BY POTASSIUM FLUORIDE AND PYROSULFATE FUSION AND THE ELEMENTS OF INTEREST WERE

PRECIPITATED WITH BARIUM SULFATE BARIUM SULFATE PRECIPITATE WAS REDISSOLVED AND THE SPECIFIC

ELEMENTS OF INTEREST WERE INDIVIDUALLY SEPARATED BY LIQUIDLIQUID EXTRACTION AND REPRECIPITATED

WITH CERIUM FLUORIDE CARRIER THE PRECIPITATE WAS THEN COUNTED USING SUFFACE BARRIER AND ION

IMPLANTED DETECTORS ORTHC ALPHA SPECTROMETERS TENNELEC AND CANBERRA AND MULTICHANNEL

ANALYZER NUCLEAR DATA

UNCERTAINTIES AN DETECTION LIMITS

THE UNCERTAINTIES ASSOCIATED WITH THE ANALYTICAL DATA PRESENTED IN THE TABLES OF THIS REPORT

REPRESENT THE 95 CONFIDENCE LEVEL FOR THAT DATA THESE UNCERTAINTIES WERE CALCULATED BASED ON

BOTH THE GROSS SAMPLE COUNT LEVELS AND THE ASSOCIATED BACKGROUND COUNT LEVELS ADDITIONAL

UNCERTAINTIES ASSOCIATED WITH SAMPLING AND MEASUREMENT PROCEDURES HAVE NOT BEEN PROPAGATED

INTO THE DATA PRESENTED IN THIS REPORT
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DETECTION LIMITS REFERRED TO AS MINIMUM DETECTABLE ACTIVITY MDA WERE BASED ON 271 PLUS

466 TIMES THE STANDARD DEVIATION OF THE BACKGROUND COUNT

271 466

WHEN THE ACTIVITY WAS DETERMINED TO BE LESS THAN THE MDA OF THE MEASUREMENT PROCEDURE THE

RESULT WAS REPORTED AS LESS THAN MDA BECAUSE OF VARIATIONS IN BACKGROUND LEVELS MEASUREMENT

EFFICIENCIES THE DETECTION LIMITS DIFFER FROM SAMPLE TO SAMPLE AND INSTRUMENT TO INSTRUMENT

CALIBRATION AND QUALITY ASSURANCE

CALIBRATION OF ALL FIELD AND LABORATORY INSTRUMENTATION WAS BASED ON STANDARDSSOURCES TRACEABLE

TO NIST NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY WHEN SUCH STANDARDSSOURCES WERE

AVAILABLE IN CASES WHERE THEY WERE NOT AVAILABLE STANDARDS OF AN INDUSTRY RECOGNIZED

ORGANIZATION WERE USED CALIBRATION OF PRESSURIZED IONIZATION CHAMBERS WAS PERFORMED BY THE

MANUFACTURER

ANALYTICAL AND FIELD SURVEY ACTIVITIES WERE CONDUCTED IN ACCORDANCE WITH PROCEDURES FROM THE

FOLLOWING DOCUMENTS

SURVEY PROCEDURES MANUAL REVISION DECEMBER 1993

LABORATORY PROCEDURES MANUAL REVISION AUGUST 1993

QUALITY ASSURANCE MANUAL REVISION JULY 1993

THE PROCEDURES CONTAINED IN THESE MANUALS WERE DEVELOPED TO MEET THE REQUIREMENTS OF DOE
ORDER 57006C FOR QUALITY ASSURANCE AND NQAL AND CONTAIN MEASURES TO ASSESS PROCESSES

DURING THEIR PERFORMANCE
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QUALITY CONTROL PROCEDURES INCLUDE

DAILY INSTRUMENT BACKGROUND AND CHECKSOURCE MEASUREMENTS TO CONFIRM THAT

EQUIPMENT OPERATION IS WITHIN ACCEPTABLE STATISTICAL FLUCTUATIONS

PARTICIPATION IN EPA AND EML LABORATORY QUALITY ASSURANCE PROGRAMS

TRAINING AND CERTIFICATION OF ALL INDIVIDUALS PERFORMING PROCEDURES

PERIODIC INTERNAL AND EXTERNAL AUDITS
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APPENDIX

RESIDUAL RADIOACTIVE MATERIAL GUIDELINES SUMMARIZED
FROM DOE ORDER 54005
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APPENDIX

RESIDUAL RADIOACTIVE MATERIAL GUIDELINES SUMMARIZED
FROMDOE ORDER 54005

BASIC DOSE LIMITS

THE BASIC LIMIT FOR THE ANNUAL RADIATION DOSE EXCLUDING RADON RECEIVED BY AN INDIVIDUAL MEMBER

OF THE GENERAL PUBLIC IS 100 MREMYR IN IMPLEMENTING THIS LIMIT DOE APPLIES AS LOW AS

REASONABLE ACHIEVABLE PRINCIPLES TO SET SITESPECIFIC GUIDELINES

STRUCTURE GUIDELINES

INDOOROUTDOOR STRUCTURE SURFACE CONTAMINATION

ALLOWABLE TOTAL RESIDUAL SURFACE CONTAMINATION

DPML0O CM
RADIONUCLIDES AVERAGECD MAJ REMOVAB1E

TRANSURANICS RA226 RA228
TH230 TH228 PA231 AC227
11251129 100 300 20

THNATURAL TH232 SR90
RA223 RA224 U232
1126 113 1133 1000 3000 200

UNATURAL U235 U238 AND

ASSOCIATED DECAY PRODUCTS 5000CR 15000CR 1000CR

BETAGAMMA EMITTERS RADIONUCLIDES

WITH DECAY MODES OTHER THAN

ALPHA EMISSION OR SPONTANEOUS

FISSION EXCEPT SR90 AND OTHERS

NOTED ABOVE 15 LOOO

EXTERNAL GAMMA RADIATION

THE AVERAGE LEVEL OF GAMMA RADIATION INSIDE BUILDING OR HABITABLE STRUCTURE ON SITE THAT HAS

NO RADIOLOGICAL RESTRICTION ON ITS USE SHALL NOT EXCEED THE BACKGROUND LEVEL BY MORETHAN 20 RH
AND WILL COMPLY WITH THE BASIC DOSE LIMITS WHEN AN APPROPRIATEUSE SCENARIO IS CONSIDERED
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SOIL GUIDELINES

RADIONUCIDES SOIL CONCENTRATION PCILG ABOVE BACKGROUNDIJK

RA226 AND TH230 PCIG AVERAGED OVER THE FIRST 15 CM LAYER OF SOIL BELOW THE SURFACE

15 PCIG AVERAGED OVER 15 CM THICK LAYERS OF SOIL MORETHAN 15 CM BELOW

THE SURFACE

CESIUM137 33 PCIG
URANIUM 90 PCIG

WHERE SURFACE CONTAMINATION BY BOTH ALPHA AND BETAGAMMAEMITTING RADIONUCLIDES EXISTS THE

LIMITS ESTABLISHED FOR ALPHA AND BETAGAMMAEMITTING RADIONUCLIDES SHOULD APPLY

INDEPENDENFLY

AS USED IN THIS TABLE DPM DISINTEGRATIONS PER MINUTE MEANS THE RATE OF EMISSION BY

RADIOACTIVE MATERIAL AS DETERMINED BY CORRECTING THE COUNTS PER MINUTE MEASURED BY AN

APPROPRIATE DETECTOR FOR BACKGROUND EFFICIENCY AND GEOMETRIC FACTORS ASSOCIATED WITH THE

INSTRUMENTATION

MEASUREMENTS OF AVERAGE CONTAMINATION SHOULD NOT BE AVERAGED OVER AN AREA OF MORE THAN

IN FOR OBJECTS OF LESS SURFACE AREA THE AVERAGE SHOULD BE DERIVED FOR EACH SUCH OBJECT

THE AVERAGE AND MAXIMUM DOSE RATES ASSOCIATED WITH SURFACE CONTAMINATION RESULTING FROM

BETAGAMMA EMITTERS SHOULD NOT EXCEED 02 MRADH AND 10 MRADH RESPECTIVELY AT CM

THE MAXIMUM CONTAMINATION LEVEL APPLIES TO AN AREA OF NOT MORE THAN 100 CM

THE AMOUNT OF REMOVABLE RADIOACTIVE MATERIAL PER 100 CM OF SURFACE AREA SHOULD BE

DETERMINED BY WIPING AN AREA OF THAT SIZE WITH DRY FILTER OR SOFT ABSORBENT PAPER APPLYING

MODERATE PRESSURE AND MEASURING THE AMOUNT OF RADIOACTIVE MATERIAL ON THE WIPE WITH AN

APPROPRIATE INSTRUMENT OF KNOWN EFFICIENCY WHEN REMOVABLE CONTAMINATION ON OBJECTS OF

SURFACE AREA LESS THAN 100 CM IS DETERMINED THE ACTIVITY PER UNIT AREA SHOULD BE BASED ON THE

ACTUAL AREA AND THE ENTIRE SURFACE SHOULD BE WIPED IT IS NOT NECESSARY TO USE WIPING TECHNIQUES

TO MEASURE REMOVABLE CONTAMINATION LEVELS IF DIRECT SCAN SURVEYS INDICATE THAT TOTAL RESIDUAL

SURFACE CONTAMINATION LEVELS ARE WITHIN THE LIMITS FOR REMOVABLE CONTAMINATION

GUIDELINES FOR THESE RADIONUDIDES ARE NOT GIVEN IN DOE ORDER 54005 HOWEVER THESE

GUIDELINES ARE CONSIDERED APPLICABLE UNTIL GUIDANCE IS PROVIDED

THIS CATEGORY OF RADIONUCIDES INCLUDES MIXED FISSION PRODUCTS INCLUDING THE SR90 WHICH IS

PRESENT IN THEM IT DOES NOT APPLY TO SR90 WHICH HAS BEEN SEPARATED FROM THE OTHER FISSION

PRODUCTS OR MIXTURES WHERE THE SR90 HAS BEEN ENRICHED
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THESE GUIDELINES TAKE INTO ACCOUNT INGROWTH OF RADIUM226 FROM THORIUM230 OR THORIUM232

AND RADIUM228 AND ASSUME SECULAR EQUILIBRIUM IF EITHER TH230 AND RA226 OR TH232 AND
RA228 ARE BOTH PRESENT NOT IN SECULAR EQUILIBRIUM THE GUIDELINES APPLY TO THE HIGHER
CONCENTRATION IF OTHER MIXTURES OF RADIONUCIDES OCCUR THE CONCENTRATIONS OF INDIVIDUAL

RADIONUCIDES SHALL BE REDUCED SO THAT THE DOSE FOR THE MIXTURES WILL NOT EXCEED THE BASIC

DOSE LIMIT OR THE SUM OF RATIOS OF THE SOIL CONCENTRATION OF EACH RADIONUDIDE TO THE

ALLOWABLE LIMIT FOR THAT RADIONUCLIDE WILL NOT EXCEED UNITY

THESE GUIDELINES REPRESENT ALLOWABLE RESIDUAL CONCENTRATIONS ABOVE BACKGROUND AVERAGED ACROSS

ANY 15CMTHICK LAYER TO ANY DEPTH AND OVER ANY CONTIGUOUS 100 IN SURFACE AREA

JF THE AVERAGE CONCENTRATION IN ANY SURFACE OR BELOWSURFACE AREA LESS THAN OR EQUAL TO 25
EXCEEDS THE AUTHORIZED LIMIT OF GUIDELINE BY FACTOR OF 100A‰ WHERE IS THE AREA OR THE

ELEVATED REGION IN SQUARE METERS LIMITS FOR HOT SPOTS SHALL ALSO BE APPLICABLE PROCEDURES

FOR CALCULATING THESE HOT SPOT LIMITS WHICH DEPEND ON THE EXTENT OF THE ELEVATED LOCAL

CONCENTRATIONS ARE GIVEN IN THE DOE MANUAL FOR IMPLEMENTING RESIDUAL RADIOACTIVE MATERIALS

GUIDELINES DOECH8901 IN ADDITION EVERY REASONABLE EFFORT SHALL BE MADE TO REMOVE ANY
SOURCE OF RADIONUDIDE THAT EXCEEDS 30 TIMES THE APPROPRIATE LIMIT FOR SOIL IRRESPECTIVE OF THE

AVERAGE CONCENTRATION IN THE SOIL
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