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SUde. #1 
Tille. SUde. 

DECONTAMINATION OF A CANYON CRANE AT 11£ SAVANNAH RIVER PLANT 

REACTOR PRODUCTS ARE SEPARATED AI'V PIJUFIED TI-ROUGH COt4"LEX PROCESSES 

IN RADIOCHEMICAL SEPARATIONS PLANTS AT THE SAVANNAH RIVER PLANT. 11£ ACTUAL 

SUde. #2 PROCESSING OF REACTOR IRRADIATED MATERIALS TAKES PLACE IN HEAVILY SHIELDED 

~=e. zJ~. SECTIONS OF 11£ PLANT AND THESE SECTIONS ARE CALLED 11£ CANYONS. BECAUSE OF 

SUde. #3 INTENSE RADIATION LEVELS, THE CANYONS ARE I'VT ACCESSIBLE FOR DIRECT 
P .<:ctwr.e. an 
B!Udge. CJUtn.e. MAINTENANCE. 11£ DESIGN OF 11£ CANYON ALLOWS 11£ REMOTE REMOVAL, 

INSTALLATION, AND MAINTENANCE OF EQUIPMENT BY AN OVERHEAD BRIDGE CRANE. A 

CRANE OPERATOR, LOCATED IN A SHIELDED CAB, VIEWS 11£ OPERATIONS TI-ROUGH BOTH A 

PERISCOPE AI'V CLOSED CIRCUIT TV SYSTEM. THE BRIDGE CRANES HAVE BEEN UTILIZED 

IN THE CANYON FACILITIES SINCE BEGINNING CANYON OPERATIONS IN 1954 AND REQUIRE 

ROUTII'E PREVENTATIVE MAINTENANCE AND PERIODIC UPGRADES. MAINTENANCE ON THE 

CRANE IS PERFORMED IN A SPECIALLY DESIGNATED CRANE MAINTENANCE AREA. 

PERIODICALLY, BOTH THE CRANE AND THE CRANE MAINTENANCE AREA REQUIRE 

DECONTAMINATION TO ASSURE THAT EXPOSURES TO PERSONNEL USING 11£ CRANE AND 

PERFORMING ROUTINE MAINTENANCE ON THE CRANE ARE AS LOW AS REASONABLY 

ACHIEVABLE. IN 1984, EXPOSURE RATES ON THE CRANE HAD REACHED A POINT WHERE 

THE CONVENTIONAL DECONTAMINATION TECHNIQUES NO LONGER PROOUCED SATISFACTORY 

RESULTS CONSISTENT WITH OUR ALARA PROGRAM. OU PONT CONTRACTED WITH A VEI'VOR 

TO DECONTAMINATE 11£ CRANE USING HIGH-PRESSURE "FREON". THE LOW SURFACE 

TENSION, HIGH DENSITY, AND HIGH MOLECULAR WEIGHT OF "FREON" MAKE IT AN 

EFFECTIVE DECONTAMINATION AGENT. ADDITIONALLY, "FREON" DOES NOT CONOUCT 

ELECTRICALLY, SO DAMAGE TO THE CRANE'S ELECTRICAL SYSTEM WOULD BE MINIMIZED. 

THE DECONTAMINATION GOALS IN THIS CONTRACT WERE TO REDUCE RADIATION EXPOSURE 

RATES FROM THE CRANE, ITS COMPONENTS, AND THE CRANE MAINTENANCE ROOM TO LEVELS 

LESS THAN 25 mR/hr AT 45 ems. 
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IN THIS PAPER, I WILL REVIEW DECONTAMINATION OF THE CRANE IN TERMS OF 

THE HEALTH PHYSICS ASPECTS OF THIS WORK, CONTROLS OURING DECONTAMINATION 

EFFORTS, AND THE RESULTANT RADIATION EXPOSURE RATES FOR DECONTAMINATION 

EFFORTS. 

LET ME FIRST REVIEW SOME SF£CIFIC H .P. REQUIREMENTS 

o RADIATION EXPOSURE HISTORIES ANO LIMITS 

o DOSIMETRY REQUIREMENTS 

o TRAINING REQUIREMENTS 

o STOP WORK AUTHORITY 

RADIATION EXPOSURE HISTORIES ANO LIMITS 

EXPOSLRE HISTORIES OF THE SIXTEEN SUBCONTRACTOR PERSONNEL INVOL VEO IN THE 

CRANE DECONTAMINATION WERE REQUIRED PRIOR TO STARTING WORK. 

:.ude # 5 THIS SLIDE SU+IARIZES THE 1984 EXPOSURE HISTORIES OF THESE EMPLOYEES 
M.ph Summalr.y 
6 Sub- PRICR TO DECON. 
0 ntM.c:toJt. 
eJWonnel 1984 AVERAGE 55 mrem MAX. 388 mrem 
xpo.6UJt.e hWto!Uu p/UoJt. 
a dec.on woJt.k MIMIMLM 0 mrem 

Ud.e #6 
:uU.a:tio n Vo4 e 
i.mLt6 

THIS SLIDE SUMMARIZES THE DOSE LIMITS FOR SUBCONTRACTOR PERSONNEL. 

l. WHOLE BODY, ACTIVE 
BLOOD FORMING ORGANS, 
GONADS, LENS OF EYE 

2. SKIN 

RADIATION DOSE LIMITS 

MAX. INDIVIDJAL 
TOTAL DOSE EQUIV. 
ALLOWABLE AT $P 

1.25 rem 

5.00 rem 

SRP 
MAX. INDIVIDUAL 
TOTAL DOSE EQUIV. 

1.95 rem 

10.00 rem 
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THE SAVANNAH RIVER PLANT EXPOSURE LIMITS ARE MORE RESTRICTIVE THAN 

FEDERAL GUIDES. SRP LIMITS FOR EXPDSLRE APPLIED TO ALL SI.BCONTRACTOR 

PERSONNEL. ALL PREVIOUS YEAR TO DATE OCCUPATIONAL EXPOSI.f!E RECEIVED BY 

SUBCONTRACTOR PERSONNEL WERE APPLIED TOWARD PLANT EXPOSI.RE LIMITS. 

PLANT EXPOSLRE GOALS - SRP WORK GRCJlf'S HAVE ANNUAL RADIATION EXPOSLRE 

GOALS AS A PART OF THE PLANT ALARA PROGRAM. CI.MJLATIVE EXPDSLRE OF 

SUBCONTRACTOR PERSONNEL INVOLVED IN DECONTAMINATION OF THE CRANE WAS INCLUDED 

IN THE OPERATING GROUPS EXPOSURE AND ACCOUNTED FOR IN THE CPERATING GROUPS 

ALARA PERFORMANCE. 

DOSIMETRY REQUIREMENTS 

TLD BPDGES-

o 1 WORN FOR DURATION OF OECON OPERATION 

o 1 WORN, EXCHANGED, AND EVALUATED AT END OF EACH WORKING SHIFT. 

o 1 DIRECT READING POCKET DOSIMETER WORN AT ALL TIMES DURING WORK. 

WHOLE BODY COUNT -

o INITIAL AND FINAL AT SRP. 

o ADDITIONAL WBC PERFORMED AT REQUEST OF SRP H.P. 

BIOASSAY SAMPLES -

o INITIAL BIOASSAY SAMPLE SUBMITIED ON FIRST DAY BEFORE 

ENTERING REGULATED AREA. 

o FINAL BIOASSAY SAMPLE SUBMITTED ON LAST DAY AFTER WORK 

COMPLETED AND BEFORE SUBCONTRACTOR PERSONNEL LEAVE SITE. 

o ADDITIONAL BIOASSAY SAMPLES SUBMITTED AT REQUEST OF SRP H.P. 
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TRAINING 

PRIOR TO START OF DECONTAMINATION OPERATIONS, A TRAINING SESSION WAS 

HELD FOR ALL SUBCONTRACTOR PERSONNEL. WE RECOGNIZE THAT THIS PARTICULAR 

SUBCONTRACTOR WAS EXPERIENCED IN DECONTAMINATION TEC!i'jiQUES; HOWEVER, OUR 

NORMAL PROCEDURE IS TO ASSURE THAT ALL PERSONNEL INVOLVED IN ANY JOB 

UNDERSTAND THE JOB PLAN, THE JOB CONDITIONS, AND THE SAFETY REQUIREMENTS OF 

THE JOB THEY ARE ABOUT TO PERFORM. 

o DISCUSSION OF PLANT RADIATION AND CONTAMINATION CONTROL PROCEDURES, 

PROTECTIVE CLOTHING REQUIREMENTS FOR THE JOB, AND EXPOSURE LIMITS. 

(INCLUDES PROPER MONITORING TECHNIQUES FOR CONTAMINATION AFTER PLASTIC 

SUIT REMOVAL) 

o REVIEW OF HEALTH PROTECTION PROCEDURES AND MONITORING SERVICES TO BE 

SUPPLIED BY SRP H.P. 

o REVIEW OF PROCEDURES TO BE USED BY SUBCONTRACTOR PERSONNEL DURING 

DECON OPERATIONS. 

o REVIEW OF PROPER HANDLING OF ALL CHEMICALS TO BE USED. 

o PROPER METHOD FOR DONNING AND REMOVAL OF FULL FACE RESPIRATORS AND 

AIR-SUPPLIED PLASTIC SUITS. (SUBCONTRACTOR PERSONNEL WERE REQUIRED TO 

BE QUANTITATIVELY FIT TESTED AT SRP FOR A FULL FACE RE!f'IRATOR PRIOR TO 

WORK.) 
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STOP WCRK AUTHORITY 

HP AS A PART OF NORMAL OPERATIONS HAS THE AUTHORITY TO STOP WORK 

It+IEDIATELY. THIS APPLIES TO SU3CONTRACTORS AS WELL AS 01J PONT PERSONNEL. 

LET ME NON TURN TO THE ACTUAL OCCONTAMINATION OPERATIONS ANO MAKE SOME 

COMMENTS PBOUT THE JOB ITSELF. 

)Ude 11 9 THIS IS A PICT~E OF THE CANYON CRANE PRIOR TO L€CONTAMINATION. 
> .i.c.tulte o 6 CJta.ne 
>!VW1t :to Ve.c.on. TYPICAL EXPO~E RATES ® 45 em INCI..l.I:E:; 

IMPACT WRENCHES 

MONORAILS 

BRIDGE 

HOIST 

CRANE MAINTENANCE ROOM 

Sl.W 

CCTV CAMERA 

lOOO mR/h:t 

600 mR/hr 

400 mR/hr 

150 mR/hr 

lOO mR/hr 

lOOO I'IWhr 

lOO mR/hr 

;.ehi.e liTO THIS IS A PICT~E OF THE REMOTE OCCCI'l CHAMBER. ALMA STRIPPABLE COATING 
'.i.c.tulte o6 Remote 
'ec.on Chambe!t HAS BEEN PAINTED ON THE WALL TO YO~ RIGHT. 
~nd ALARA St!Uppa.bte 
'oa.:Ung on llhlU. 

RESULTS-

THE PRo.:ECT WAS COMPLETED 

- SAFELY 

- ON SCHEOULE 

- ALL GOALS WERE MET. 
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SUde 1111 
Goru 

GOALS --
Ra.d. Expo~Wle o 
Ra.tu Reduced 

RADIATION EXPOSffiE RATES REDUC£0 TO LESS 11-iAN 25 llti/hour ® 45 em 

SUde #12 
Ra.d .. te.oe£4 EXAMPLES: RADIATION LEVELS vs GOALS 
!IS. Goru 

su..de 1113 
Goalo o EXPOSffiE OF PERSONNEL WAS MAINTAINED ALARA 
Ex.po.&Wle ·-to Pe!U>onnel. 
Ma.btt:U.ned ALARA 

SUde 1114 
Veco ntam.i.na.:tW n 
Ra.cUa.ti.D n Ex.po.aW!.e 

SUde #75 
Swrrnalt.y 0 6 Sub
c.o n;t;luz.c.to IL 

SUBCONTRACTOR 

DECONTAMINATION OF CANYON CRANE 

RADIATION EXPOSffiE 

SRP FORECAST 

17 .o rem 

Pe!U>onnel. SUMMARY OF SlBCONTRACTOR PERSONNEL 1984 EXPOSffi£ HISTORIES 
1984 Ex.p. 
HJ..6.:to!Uu 

ACTUAL 

2.5 rem 

EXJ!WLE OF REWCTlON OF EXPOSURE RATES EFFECT ON PERSONNEL EXPOSURE FOR WORK 

ON CCTV CAMERA 
SUde 1116 
Wo!tk on CCTV 
Camerou 

SLM<IARY 

SUde #17 MAINTENANCE AND UPGRADES WERE Df>t.E:MENTED IN A TIMELY MANNER. 
P .i.c.twu1. on 
Completed C!Lane 

DAS:rcp 
llOOa 
4-18-85 

The informat~on contained in this article was developed during the course of 
work l.llder Contract No. DE-AC09-76SR00001 with the U. S. Department of Energy. 
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·<· SLIDE 4 

HEALTH PROTECTION REQUIREMENTS 

o RADIATION EXPOSURE HISTORIES AND LIMITS 

o DOSIMETRY REQUIREMENTS 

o TRAINING REQUIREMENTS 

o STOP WORK AUTHORITY. 
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SUMMARY OF SUBCONTRACTOR PERSONNEL 
1984 EXPOSURE HISTORIES 

PRIOR TO DECON WORK 

Legend 
- PRIOR TO OECON 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
SUBCONTRACTOR PERSONNEL 

SI.IDE 5 
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SLIDE 6 

DOSE EQUIVALENT LIMITS 

MAXIMUM INDIVIDUAL MAXIMUM 
TOTAL DOSE EQUIVALENT INDIVIDUAL 
ALlOWABlE' fOR WORK AT TOTAL DOSE 
.'. • " > 

SRP EQUIVALENI 

1. WHOLE BODY, ACTIVE BLOOD 
FORMING ORGANS, ·GONADS~ 
lENS OF EYE. 1.25 REM 1.95 REM 

2. SKIN 5,00 REM 10.00 REM 

t 
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SLIDE 8 

TRAINING 

t DISCUSSION OF PLP~T RADIATION AND CONTAMINATION CONTROL PROCEDURES, PROTECTIVE 
CLOTHING REQUIREMENTS, AND EXPOSURE LIMITS. 

t REVIEW OF HEALTH PROTECTION PROCEDURES. 

t REVIEW OF PROCEDURES TO BE USED BY PERSONNEL DURING DECONTAf-4INATiotl OPERATIONS. 

t REVIEW OF PROPER HANDLING OF ALL ·cHEMICALS TO BE USED. 

t POOPER METHOD OF DONNING PND RE~OVAL OF Fl'LL FACE RESPIRATORS AND AIR-SUPPLIED . . . . . . . 

PlASTIC SUITS. 

}' 

)i 







SI..IDE 11 

GOALS 

o RADIATION EXPOSURE RATES WERE REDUCED TO 25 MRIHR 
OR LESS@ q5 eM FROM THE CRANE OR PIECE OF EQUIPMENT. 



SLIDE 12 

RADIATION LEVELS vs. GOALS 

CR8fiE_1AIIT £.RE.:DECOH 6ML POST-DECilli 

IMPACT WRENCHES 1000 MRIHR 25 MRIHR 20 MRIHR 

MONORAILS 600 MRIHR 25 MRIHR 20 MRIHR 

BRIDGE 400 MRIHR 25 MRIHR 25 MRIHR 

HOIST 150 MRIHR 10 MRIHR 10 MRIHR 

CRANE ~1A I NTENANCE RM. 100 MRIHR 10 MRIHR 5 MRIHR 

SUMP 1000 MR/HR 25 MRIHR 20 t-lRIHR 

LEVELS IN MRIHR AT 45 CMS 



SLIDE 13 

GOALS 

o RADIATION EXPOSURE RATES WERE REDUCED TO 25 MRIHR OR LESS @ 45 eM 
FROM THE CRANE OR PIECE OF EQUIPMENT. 

o EXPOSURE TO PERSONNEL WAS MAINTAINED ALARA. 
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SUMMARY OF SUBCONTRACTOR PERSONNEL 
1984 EXPOSURE HISTORIES 
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Legend 
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