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ESSENTIAL ELEMENTS OF A

VIABLE QUALITY ASSURANCE

PROGRAM

'
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QUALITY ASSURANCE,

.

A PLANNED, SYSTEMATIC, AND DOCUMENTED

SERIES OF ACTIONS NECESSARY TO PROVIDE

.

ADEQUATE CONFIDENCE IN THE RESULTS PRODUCED

-

BY A MEASUREMENT SYSTEM OR SERVICE.
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QUALITY CONTROL
.

.

*

.

THE APPLICATION OF SIMPLE, REASONABLE

TESTS, WHICH ARE BASED ON A COMMON SENSE

ANALYSIS OF THE MEASUREMENT SYSTEM OR

.

SERVICE, AND THE RESULTS OF'WHICH ARE

.

UTILIZED TO VERIFY THE QUALITY OF DATA
.

GENERATED BY THE SYSTEM OR SERVICE.
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KEY ELEMENTS IN THE IMPLEMENTATION

A VIABLE QUALITY ASSURANCE .

PROGRAM.

-
.

I. SELECTION OF (KEY) PERSONNEL

II. FACILITY DESIGN

.

III, AWARENESS OF EXPOSURE PARAMETERS

IV. SELECTION OF ANALYTICAL IECHt11 QUES
,

V. S' ELECTION OF ANALYTICAL EculPMENT

VI. SELECTION AND IRAINING OF ANALYTICAL STAFF

'

VII. ESTABLISHMENT OF CHAIN OF CUSTODY .

.

.
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[. SELECTION OF K'EY PERSONNEL

A. QUALITY BEGETS QUALITY

B. KNOWLEDGEABLE ABOUT DOSIMETRY

NEEDS

C. AWARE OF COMPLEX INTERACTIONS
'

REQUIRED IN FUNCTIONAL DOSIMETRY
.

PROGRAM
'

.

D. RESPONSIBLE FOR DELINEATION

OF ENTIRE PROGRAM

.
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II. FACILITY DESIGN,
.

.

A. DIRECT 3 EARING ON CUALITY

3. LARGE ENOUGH TO Acc0MODATE

PLANNED QUANTITY OF DOSIMETRY PR0 CESSING

C. EACH SEPARATE AREA MUST HAVE

ADEQUATE:

'

l. SPACE .

2. LIGHTING

3. HEATING AND VENTILLATIOn

4. IEMPERATURE CONTROL

.
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III. AWARENESS OF EXPOSURE PARAMETERS

:

A. TYPE OF RADIATION TO BE MEASURED-

B. ENERGY SPECTRUM FOR EACH IYPE..

:
.

C. EXPECTED EXPOSURE LEVELS
.

.
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IV. SELECTION OF ANALYTICAL IECHNIQUES
.

A. BALANCED BLEND OF QUALITY AND

QUANTITY
.

B. UTILIZE WELL KNOWN AND WELL DOCUMENTED

TECHNIouES

C. MUST HAVE WORKING KNOWLEDGE OF THE

MEASUREMENT SYSTEM

D. UNDERSTANDING OF TECHNIQUE 'JNCERTAINTsES
i

E. COMPARISIC'LOF ExpecTan-ACCURACY AND
~

PRECISION FOR VARIOUS ANTICIPATED

METHODOLOGIES

.
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V. SELECTION OF ANALYTICAL Ecu!PMENT'
.

A. PARTIALLY GOVERNED BY CHOICE OF

ANALYTICAL METHODOLOGY

B. SEVERAL POINTS TO INVESTIGATE

WHEN CHOOSING INSTRUMENTATION

1. SUITABLE FOR MEASURING
,

,

REcu! RED QUANTITY

2. RELIABILITY

'

3. REPRODUCIBILITY

4. OPERATING PARAMETERS -

,

5. MAINTENANCE REcu! RED
.

6. AVAILABILITY * OF EQUIPMENT

7. LIST OF U,SERS

8. USER ORIENTED

.
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VI. SELECTION AND TRAINING OF ANALTYICAL

STAFF .

. .

A. DEGREE OF EXPERIENCE DEPENDENT

ON PROGRAM NEEDS

B. TRAINING

1. INITIAL

A. IECHNIQUE FAMILIARIZATION TO

INCLUDE THEORETICAL CONSIDERATIONS
__ _

B. PROC,ESSING ROUTINE NATRICES

C. REPLICATE IRRADIATED UNKNOWNS
f

D. PROCESSING OF SUBMITTED DOSIMETRY

.

2. RETRAINING
~

l
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VII. ' ESTABLISHMENT OF CHA.IN OF CUSTODY-
|

'

) A. " LOST" DOSIMETRY OR DATA IS INDICATIVE-
.

OF PROBLEMS WITHIN A MEASUREMENT PROGRAM
2

: 1. BLUNDERS

2. IRRETRIEVABLE RESULTS.

B. ESTABLISHES A KN0wLEDGE OF DOSIMETRY

LOCATION AT ALL IIMES

1. ESTABLISH THE HbRMAL FLOW OF;

DOSIMETERS FOR THE MEASUREMENT

PROCESS

2. ESTABLISH A SYSTEM FOR ISSUING AND

RECEIVING DOSIMETERS -

.

- I. NOTIFICATION TO CONTRACTEE OF MISSING .

1 DOSIMETRY.
'
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VIII. ESTAsLISHMENT OF QUALITY CONTROL CRITERIA

A. ADEQUATE CRITERIA MuST sE ESTAsLISHED-

B. RECOGNIZE KEY PARAMETERS
'

1. ACCURACY
'

2. PRECISION

C. How ACCURATE OR PRECISE?.

1. PURE GUESS

2. EDUCATED ESTIMATE

3. ESTIMATES BASED ON IOTAL KNOWLEDGE

OF MEASUREMENT-SYSTEM AND RELATED -

UNCERTAINTIES.

D. CHOOSING AN OPERATING CRITERIA

1. CRITERIA VARY FROM FACILITY TO
.

FACILITY -

,

2. UTILIZE AN EXISTING CRITERIA FROM
,

ANOTHER FACILITY?
,

3. EVALUATE CURRENT MEASUREMENT PROCESSES
.

4. MODIFY CRITERIA TO MEET NEEDS

-
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MAINTAINING SATISFACTORY PERFORMANCE
-

WITHIN ESTABLISHED CRITERIA

1. DETERMINE THE MAJ0'R UNCERTAINTIES FOR

THE MEASUREMENT PROCESS

II. MAINTAIN UNCERTAINTIES Batow ESTIMATED

UPPER BOUNDARIES

III. ESTAaLISH CHECKS TO-ENSURE QUALITY

OF DATA (DAY TO DAY WORKINGS OF A

VIABLE QUALITY CONTROL PROGRAM)
,

.

9

= D

% '
.

,

,

.

- qm
(d:1216hshit- -



__ __ - . _ _ _ _ . . ._ . __ _

ESSENTIAL ELEMENTS OF A QUALITY

CONTROL PROGRAM
,

1. ESTABLISH THE EMPHASIS ON QUALITY AMONG ALL STAFF MEMBERS.

2. ESTABLISH AND MAINTAIN A THOROUGH PROCEDURE MANUAL DEALING

WITH ALL ASPECTS OF THE MEASUREMENT PROCESS.

3. UTILIZE WELL KNOWN OR PROVEN METHODOLOGIES. IF THE

METHODOLOGIES ARE DEVELOPED IN-HOUSE, ALL FACETS

OF THE METHOD MUST BE TESTED, VERIFIED, AND DOCUMENTED.

4. ESTABLISH AND MAINTAIN A VIABLE TRAINING PROGRAM WHICH

WILL INCLUDE INITIAL TRAINING AND SUBSEQUENT RETRAINING.

5. THE ANALYTICAL STAFF MUST BE THOROUGHLY FAMILIAR WITH

THE DOSIMETRY MEASUREMENT SYSTEMS BEING UTILIZED AND BE

ABLE TO RECOGNIZE AND CORRECT INADEQUATE PERFORMANCE.

6. MAINTAIN A CALIBRATION SCHEDULE AND CALIBRATION DOCUMENTATION.

7. PERFORM INSTRUMENTATION CALIBRATION CHECKS UTILIZING WELL

CHARACTERIZED DOSIMETERS AND RADIATION SOURCES THE MEASURE-

MENT OF WHICH TRULY REFLECTS THE OPERATION OF THE SYSTEM
'

,

UNDER CONSIDERATION.
,

8. PERFORM STANDARD MEASUREMENTS DURING EACH SERIES OF

EXPOSURE DETERMINATIONS.
, ,

9. UTILIZE CONTROL CHARTS OR TABLES FOR RECORDING INSTRUMENT

STATUS CHECKS. CRITERIA FOR ACCEPTABILITY SHOULD SE

* ~ . LY APPARENT.

k.YE,d- '
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|
! 10. ESTABLISH A " CHAIN OF CUSTODY" SYSTEM FOR THE TRACKING

OF DOS! METERS THROUGHOUT THE ISSUING / PROCESSING CYCLE.

- 11. ESTABLISH A RECORD KEEPING SYSTEM WHICH WILL LEND ITSELF
~

TO EASE OF USE AND. DATA RETRIEVABILITY. THIS SYSTEM SHOULD
'

BE CAPABLE OF CHECKING THE VALIDITY OF KEY DATA INPUTS

FROM THE ANALYTICAL CALCULATIONS. REMEMBER - IN ALL

. PRODUCTION TYPE ENDEAVORS IN WHICH QUALITY PLAYS AN
*

,

IMPORTANT CONSIDERATION - RECORD KEEPING WILL OCCUPY

40 TO 50 PERCENT OF THE WORK EFFORT.

12. DOCUMENT AND VALIDATE ALL ASPECTS OF THE COMPUTER PROGRAMS.

VERIFY A PERCENTAGE OF ALL CALCULATIONS.

13. MAINTAIN A COMPLETE INSTRUMENT HISTORY ON THE INSTRUMENTATION

UTILIZED IN THE LABORATORY. .
,

14. MANDATORY DATA REVIEW BY INDIVIDUAL'S KNOWLEDGEABLE OF

THE DOSIMETRY MEASUREMENT PROGRAM.

15. EXPEDITE DATA REVIEW FOR QUALITY CONTROL DOSIMETRY AS

SOON AS KNOWN DATA IS AVAILABLE.

16. PERFORM APPROPRIATE ACTIONS BASED UPON THE ACCEPTANCE -

"

,

,
OR REJECTION OF QUALITY C0NTROL DATA WHEN COMPARED TO ,

_

ESTABLISHED CRITERIA. "

;
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POTENTIAL SOURCES OF ERROR

IN THERM 0 LUMINESCENT DOSIMETRY
.

SYSTEMS

1. INCORRECT PHOSPHOR POSITION OR TYPE; E.G., 6LIF PRESENT
.

OR NOT PRESENT IN CORRECT CONFIGURATION FOR NEUTRON

MONITORING. ,

.

2. ' IMPROPERLY SUPPLIED ATTENUATOR FOR NEUTRON MONITORING.

3. VARIATIONS IN RESPONSE OF INDIVIDUAL TL PHOSPHORS

OUTSIDE MANUFACTURER SPECIFICATIONS.

4. LACK OF REPRODUCIBLE RESPONSE OF INDIVIDUAL IL PHOSPHOR

OUTSIDE MANUFACTURER SPECIFICATIONS.

5. INDIVIDUAL IL RESPONSE FACTORS SHOULD BE DETERMINED

AND UTILIZED. -

6. LOSS OF TL SENSITIVITY WITH INCREASING NUMBER OF P.EADOUTS.

7. FADE CHARACTERISTICS MUST BE QUANTIZED FOR ACCURATE

EXPOSURE.RESULTS.

8. LOSS OF TL DATA DUE TO MECHANICAL MALFUNCTION OF DOS! METER *

OR EQUIPMENT. -

9. UTILIZATIONOFAPOORLYCHARACTERIZEDIRRADIkTIONSOURCE(S)

- FOR MEASUREMENT SYSTEM CALIBRATION.

10.
,

LACK OF KNOWLEDGE OF RADIATION ENVIRONMENT IN WHICH THE

DOS! METER WILL BE UTILIZED.
. . w ,N.,'i -

,
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TYPES OF QUALITY CONTROL DOSIMETRY

.

I. INTRALABORATORY PROCESS CHECKS

A. KNOWN LEVELS -

B. PREPARED IN-HOUSE

C. kGREEMENT WITH ESTABLISHED CRITERI A IMMEDI ATELY
*

-

KNOWN

D. DOES NOT INDICATE SYSTEM BIAS

II. REPLICATE IRRADIATION PROGRAM

A. EXCELLENT INDICATOR OF PRECISION FOR TRULV

REPLICATE IRRADIATIONS.

B. PREFERRABLY CONTROLLED BY THE CONTRACTEE.

C. RECUIRF, NOTIFICATION OF ALL R5SULTS (ACCEPTABLE AND
~

UNACCEPTABLE)
~

Ill. INTERLABORATORY COMPARISIONS
.

A. INDEPENDENT THIRD PARTY OBJECTIVITY -

.

B. AGREEMENT w!TH CRITERIA NOT IMMEDIATELY KNOWN
,

C. MEASUREMENT OF SYSTEM BIAS
*

|.

. D. NATIONAL PROGRAM PREFFERABLE

E. INFORMAL PROGRAMS SHOULD BE ENCOURAGED
-

.
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IV. CONTROL DOSIMETERS
.

A. DOS! METERS PROCESSED WHICH REFLECT INTRANSIT AND

STORAGE DOSE EVALUATIONS DURING ISSUE PERIOD.

3. UTILIZE VIABLE PERCENTAGE

C. PROCESSED WITH EACH EXPOSURE PROCESSING.

D. IRRADIATED CONTROLS MAY SE VIABLE

V. SYSTEM BACKGROUND CHECKS ~
'

A. CHECK OF WELL CHARACTERIZED BACKGROUND LEVEL
.

B. MAINTAIN SYSTEM INTEGRITY

.
*
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ACCURACY-

d

A MEASURE OF THE DEVIATION OF A RES LT j

FROM THE TRUE OR CORRECT VALUE. THE

RESULT MAY BE A SINGLE OBSERVATION, OR

THE MEAN OF A SERIES OF OBSERVATIONS.
i
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PRECISI0i1

.

A MEASURE OF THE ABILITY OF AN OBSERVATION

TO BE FAITHFULLY REPRODUCED.,

.
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ACCURACY AtlD PRECISION
' '

.

X

X

INACCURATE IMPRECISEg

: x
'

X

.

1

INACCURATE X
PRECISEX

xx
X.

A .-

. _ _ _ _ . _-
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ACCURATE PRECISE -

| X

.

.

. WHERE A REPRESENTS AN ACCEPTABLE RANGE FOR THE MEASURED
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QU ALITY ASSUR ANCE ASPECTS

OF DOSIMETRY !
.

US ARMY DOSIMETRY PROGRAM

.

LE XINGTON -BLUE GR A SS DEPOT ACTlVITY
,
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CHART 1 - LADIES AND GENTLEMEN, 1 AM VERY PLEASED
~

TO HAVE THE OPPORTUNITY TO REPRESENT THE U. S.

ARMY AND DEPARTMENT OF DEFENSE AT THIS MEETING,

AND TO DISCUSS WITH YOU SOME OF THE QUALITY

ASSURANCE ASPECTS UTILIZED BY LEXINGTON-BLUE GRASS

DEPOT ACTIVITY IN PROVIDING PERSONNEL 00SIMETRY TO

CIVILIAN AND MILITARY PERSONNEL OF THE U. S. ARMY.

.
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'DE PARTM ENT
OF THE ARMY

I
.

j DARCOM
US ARMY MATERIEL
DEVELOPMENT AND
READINESS COMMAND

i

! DESCOM
US ARMY

DEPOT SYSTEMS ,

iCOMMAND

i

LBDA
|
! LE XIN GTON -

BLUE GRASS
| DEPOT ACTIVITY
:

I
I

i

.,lud. 2 3'
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CHART 2 - TO GIVE YOU A BETTER PICTURE OF WHERE

WE FIT IN THE ARMY STRUCTURE, THIS SLIDE SHOWS

THE ORGANIZATION AS IT EXISTS TODAY. OVER THE

YEARS THERE HAVE BEEN MANY NAME CHANGES. THE

ORIGINAL ORGANIZATION AT THE BEGINNING 0F THE

ARMY PHOT 000SIMETRY SERVICE WAS THE U. S. ARMY

SIGNAL CORPS LOCATED AT FORT MONMOUTH WITH THE

LEXINGTON SIGNAL DEPOT AT LEXINGTON, KENTUCKY,

PROVIDING THE SERVICE UNDER THE GUIDANCE OF THE

OFFICE OF THE. CHIEF SIGNAL OFFICER LOCATED IN

WASHINGTON, D. C.

F
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TECHNIC AL CONTROL AND GUIDANCE
'

DARCOM-

:
i

QUALITY SAFETY OFFICE OF
~ ' ~ ~ ~ ~ ~ ~ ~ ~ ' ' '

'

ASSURANCE OFFICE THE SURGEON
DIRECTORATE ,

i x
o ,

.

I'

,

8 TECHNICAL
| GUIDANCE ;

;DESCOM i
e i

| QUALITY I :
.

ASSURANCE :

DIRECTORATE | .'
:

4
,
i
I

i

I
,
' I ,

LBDA | !.
s :''

QU ALITY .. ---------.s :
;

ASSURANCE !

l DIVISION ;

i
i

.
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I
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CHART 3 - THIS CHART DEPICTS THE ACTUAL GUIDANCE

CHANNELS FROM DARCOM THROUGH DESCOM LOCATED AT

LETTERKENNY ARMY DEPOT, CHAMBERSBURG, PENNSYLVANIA,

TO LBDA. THE DARCOM SAFETY OFFICE (MR. DARWIN i

TARAS) IN COORDINATION WITH THE DARCOM SURGEON

PROV| DES TECHNICAL GUlDANCE AND DIRECTION.
|
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~LBDA i

MIS SION i
.

;

l

_.r P R OV I D E S P HOTO DO SI ME TR Y SERVIC E S

TO ALL ARMY AREAS WORLD WID E.
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CHART 4. - THE MISSION STATEMENT FOR THE ARMY

DOSIMETRY SERVICE ASSI'GNED TO LBDA. THE DETAILS

ARE LEFT TO US.

.
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CHART 5 - TWO AREAS RELATING TO THE ARMY DOSIMETRY

PROGRAM WILL BE COVERED IN MY BRIEFING TODAY.
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BACKGRCUNID -
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e HISTORY OF | A R MY DOSIMET R Y-

1 PROGRAM '

|

! |
e CUR R ENT PROGRAM
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CHART 6 - THE FIRST SUBJECT IS A BRIEF BACKGROUND
'

OF THE PROGRAM TO BETTER HELP YOU !

UNDERSTAND OUR INVOLVEMENT AT LBDA, AND |

THE PART THAT WE PLAY IN THE OVERALL

DOSIMETRY PROGRAM..
:

THE FIRST FILM BADGE OPERATION IN THE
,

'

ARMY ORIGINATED AT THE SIGNAL LABS, FT.

MONMOUTH IN THE EARLY 1950'S. AS THE

LAB BEGAN PROCESSING THEIR OWN BADGES,

OTHER ARMY ELEMENTS REQUESTED THAT THE'
,

SIGNAL LABS ALSO PROCESS BADGES FOR THEIR'

PERSONNEL WHO WERE WORKING WITH SOURCES
OF IONIZING RADIATION. IN EARLY 1954,
THE SIGNAL CORPS ASSIGNED RESPONSIBILITY'

|
;

'

.
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FOR PROVIDING FILM BADGE SERVICE TO THE

LEXINGTON SIGNAL DEPOT. FROM 1958 TO |

1977, SACRAMENTO ARMY DEPOT PROVIDED A
'

PORTION OF THE ARMY SERVICE; HOWEVER,

LEXINGTON IS NOW THE ONLY SOURCE OF THE

SERVICE FOR THE ARMY.

THIS PROGRAM HAS BEEN IN OPERATION AT
:

LEXINGTON NOW FOR ABOUT 26 YEARS. '

THERE HAVE BEEN K.ANY IMPROVEMENTS IN

EQUIPMENT, FILM, PROCEDURES AND |

TECHNIQUES OVER THE YEARS. MANY.0F ;

THESE WILL BE MENTIONED IN MY DISCUSSION 1

'

0F THE QUALITY CONTROLS ASSOCIATED WITH
:

THE 00SIMETRY PROGRAM AT LBDA.
|

|

!
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QUALF Y CONTROL * *
1

/'-

|

|* C ALIBR ATION
|

* DOSE CONTROLS
1

.

!;

|-

|
* PROCESSING CONTROLS |

'

i >

!
i

| * EVALU ATIO N CONTROLS
!

| e QUALITY A U DIT S

!
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CHART 7 - FOR PURPOSES OF THIS DISCUSSION, I HAVE |

BROKEN THE QUALITY CONTROL ELEMENTS !

DOWN INTO THE FIVE AREAS THAT YOU SEE |
LISTED HERE.

.
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C A LIBR ATIO N
\1

'i

* STANDARDS ,

R-METERS - SHONK A CHAMBERS
i .

1* SOURCESi

CO-60, C S-137, RA-226, S R -Y-90,
'

| NATUR AL UR ANIUM, X-RAY,

PU-BE NEUTRONS:

,

|
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CHART 8 - CALIBRATION. FILMS ARE PURCHASED FOR
~

APPROXIMATELY SIX MONTHS OPERATIONS

WITH THE CONTRACT SPECIFYING THAT ALL
FILMS FOR THAT GROUP BE OF THE SAME

EMULSION. EACH NEW FILM EMULSION IS

CAllBRATED BY SELECTING SAMPLES OF FILM

AND EXPOSING TO DOSES OF RADIATION
MEASURED BY NBS TRACEABLE / CALIBRATED
R-METERS, SH0NKA CHAMBERS, OR SOURCES.

STANDARDS AND EQUIPMENT ARE CALIBRATED

PERIODICALLY BY Tile NUCLEONICS PRIMARY

REFER.ENCE LAB LOCATED AT LBDA WHICH IS
|

THE HIGHEST LEVEL LAB I N THE ' ARMY
,

CALlBRATION SYSTEM. 00BALT-60, CESIUM
,

137, RADIUM 226, NATURAL URANIUM,

STRONTIUM / YTTRIUM 90 AND THE VAR!0US
4
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NBS STANDARD X-RAY TECHNIQUES ARE

AVAILABLE FOR USE. UNM00ERATED

PLUTONIUM BERYLLIUM NEUTRONS ARE USED

FOR NEUTRON FILM CAllBRATION. WE HAVE

ALWAYS PERFORMED THE CAllBRATIONS IN

FREE AIR; HOWEVER, WE DO NOT FORESEE

ANY PROBLEM WITH CONVERTI.NG TO PHANTOM

CALIBRATIONS IF THE PROPOSED STANDARD

IS ADOPTED.
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DOSE CONTROLS
'i'

* FILM SELECTION
~

* EXPOSURE

PROCESSING*
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CHART 9 - DOSE CONTROLS. A CUSTOMER'S FILM
-

SHIPMEN.T IS SELECTED FROM CONSECUTIVE

FILMS FROM ONE BOX. A MINIMUM 0F TWO '

ADDITIONAL FILMS FROM THE SAME BOX ARE

SELECTED AND RETAIN AT THE LABORATORY

TO SERVE AS QUALITY CONTROL CHECKS.

ONE OF THE QUALITY CONTROL FILMS IS

EXPOSED TO A DOSE WHICH PRODUCES A GOOD

RESPONSE ON THE LOW RANGE FILM COMPONENT |

OF THE FILM PACKET WHILE THE OTHER
QUALITY CONTROL FILM IS EXPOSED TO A )

DOSE WHICH PRODUCES A MID RANGE RESPONSE

! ON THE HIGH RANGE COMPONENT. THE

EXPOSURES OF THE QUALITY CONTROL FILMS

ARE MADE AT THE MID POINT OF THE WEARING

:
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PERIOD OF THE FILMS WHICH THEY CONTROL.

WHEN THE PERSONNEL FILMS ARE RETURNED'

FOR PROCESSING, THE QUALITY CONTROL
FILMS ARE PLACED WITH THEM AND ARE

PROCESSED IN THE SAME PROCESSING RACK.

THE DATA OBTAINED FROM THE QUALITY

CONTROL FILMS IS THEN USED TO ADJUST THE

CAllBRATION DATA TO COMPENSATE FOR MINOR

VARIATIONS OF FILM BATCH SENSITIVITIES |

AND FILM DEVELOPING PROCEDURES.
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PROCESSING CONTROLS
'

'/
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* PROCESSOR M ACHIN E
.

CHEMICALS*

4

TE MPE R AT U R E CONTROLS' *

.

AGING (NEUTRON FILMS)! *
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CHART 10 - PROCESSING CONTROLS. THE PROCESSING
~

MACHINE UTILIZED IN THE 00SIMETRY
PROGRAM AUTOMATICALLY TIMES THE STAY

.

IN EACH PROCESSING SEQUENCE TO ASSURE

UNIFORMITY. PROCESSING CHEMICALS ARE

CHANGED AFTER APPR0XIMATELY 4000 FILMS

HAVE BEEN PROCESSED. NEW CHEMICALS ARE

"SH0CKED" BY PROCESSING UNUSED EXCESS

FILM TO STABLIZE THE CHEMICALS BEFORE

PERSONNEL FILMS ARE PROCESSED. THE
.

| CHEMICALS ARE HLuD AT A CONSTANT

TEMPERATURE I .1 DEGREE F BY A WATER

| CIRCULATION SYSTEM. NEUTRON FILMS ARE

NOT PROCESSED UNTIL THE CHEMICALS ARE i

" AGED" BY PROCESSING A MINIMUM 0F 1,000
| BETA-GAMMA FILMS.
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E VA LU ATION CONTROLS
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* ROUTIN E EXPOSURES
i
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* UNIQUE EXPOSURES
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i * HIGH EXPOSURES
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CHART 11 - EVALUATION CONTROLS. OUR EXPERIENCE
~

HAS INDICATED THAT PERSONNEL FILMS'

CANNOT BE ACCURATELY EVALUATED BY

MACHINE METHODS ALONE BECAUSE MOST

E>XPOSURES OCCUR AT VARIOUS ANGLES OR

THE BADGE'HAS BEEN PARTIALLY SHIELDED.
WE HAVE FOUND THAT THE ONLY SATISFACTORY'

METHOD OF EVALUATION IS TO HAVE

EXPERIENCED TECHNICIANS VISUALLY ANALYZE

THE EXPOSURE GE0METRIES INVOLVED AND

APPLY HUMAN JUDGEMENT ALONG WITH THE'

MACHINE MEASURED DENSITY READINGS TO

DETERMINE THE BEST DOSE DETERMINATION.

UNIQUE OR QUESTIONABLE EXPOSURES AND

HIGH LEVEL EXPOSURES ARE REVIEWED BY A
i

-QUALIFIED PHYSICIST.-
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QU ALITY AUDITS
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* TECHNICAL
1
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CHART 12 - QUALITY AUDITS. ONE OF THE MOST
~

IMPORTANT ASPEC'is 0F THE QUALITY PROGRAM
1

FOR 00SIMETRY IS THE AUDIT Of THE

TECHNICAL AND PROCEDURAL OPERATIONS. !

AUDITS OF THE DOSIMETRY OPERATIONS ARE :

PERFORMED ON AN UNANNOUNCED BASIS BY ;

ELEMENTS OF THE QUALITY ASSURANCE
~

DIVISION WHO CHECK FOR COMPLIANCE WITH

APPLICABLE REGULATIONS AND SOP'S. OTHER
'l

AUDITS ARE PERFORMED BY SUCH AGENCIES

AS OFFICE OF THE INSPECTOR GENERAL, ARMY -

ENVIRONMENTAL HYGIENE AGENCY, AND THE

DARCOM FIELD SAFETY OFFICE.
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IN AD.DITION TO THE PROCEDURAL AUDITS,

PERl0010 CHECKS ARE MADE ON THE ACCURACY

OF.THE 00SIMETRY PROGRAM BY EXPOSING |
.

' .

TEST FILM TO KNOWN DOSES OF RADIATION
AND SENDING THEM THROUGH THE NORMAL

PROCESSING AND EVALUATION OPERATIONS.

RESULTS ARE COMPARED AND ANALYZED TO

DETERMINE REASON FOR VARIATIONS.

ONE QUALITY CHECK THAT WE 00 NOT

RECOMMEND, BUT HAVE NOT BEEN ABLE TO .

AVOID COMPLETELY IS THE TEST BY THE
CUSTOMER OF THE SERVICE. MANY PERSONS

APPARENTLY 00 NOT BELIEVE IN THE

EFFECTIVENESS OF THE FILM BADGE AND ARE

DETERMINED TO TEST TO SEE IF IT WORKS.
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/ QUALITY ASSURANCE OVERVIEW~

.

DOE PERSONNEL DOS / METRY\
t

Jack Selby

.

Pacific Northwest Laboratory
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* SUPPORTING FIELD DATA

* DOE CENTRAL LABORATORY (S)
.

. .

g.

.

%

G

4



- - _ ..

.

-
.

~
.

.

.

s

.

DOE HEADQUARTERS STUDIES

e OCCUPATIONAL DOSE LIMIT IMPACT (DOE-EV-0045)
'

* NEUTRON DOSIMETRY METHODS AT DOE FACILITIES.: ..

*~
.(PNL-3213)

PERSONNEL DOSIMETRY CAllBRATION PROCEDURESt e
; .

..

~

OCCUPATIONAL RECORDS REPOS: TORYe

!
'

I

!
. ..

I

,

..



f- .
.

-
.

|

.

. .

-

.

DOE PERSONNEL DOSIMETRY
!

e DIVERSE PROGRAMS
r. .

'O
. * MIXED RADIATION FIELDS 1

i

* SPECIFIC DOSIMETRIC CONSIDERATIONS.

,

- * FIELD MEASUREMENTS j
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HANFORD PERSONNEL DOSIMETRY SYSTEM
.

QUALITY ASSURANCE
.

Jack Fix

Pacific Northwest Laboratory
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QUALITY ASSURANCE I
'
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* DOSIMETER ACCEPTANCE

* DOSIMETER CALIBRATION

* DOSIMETER READOUT:

:

'* DOSE AUDITS
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DOSIMETER ACCEPTANCE
|
l

NEW CHIPS ARE MATCHED WITH EXISTING CHIPS |
*

* ALL NEW DOSIMETERS UNIQUELY LABELED

LOW LEVEL GAMMA AND NEUTRON IRRADIATIONe

* ALL DOSIMETERS READ DEFORE USE

* HOLDERS CHECKED FOR PROPER PLACEMENT OF
FILTERS
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DOSIMETER CAllBRATION

e CALIBRATION PROCEDURES
~

e NBS TRACEABLE SOURCE CAllBRATION

e DIRECT MONITORING

e PHOTON CALIBRATION

LOG OF EACH DOSIMETER IRRADIATION ANDe

MONITOR READING
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DOSIMETER READOUT

e EACH RUN CAllBRATED

e CHECK DOSIMETERS

e COMPUTER INTERROGATION

. AUDIT DOSIMETERS
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DOSE AUDITS
|

e CAllBRATION AND CHECK DOSIMETERS

e AUDIT DOSIMETERS '

* DOE CONTRACTURAL ACCEPTANCE

e DOE CONTRACTOR REVIEW
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PERSONNEL DOSIMETER CALIBRATIONS
AND ITS ROLE IN DOSIMETRY

PERFORMANCE
I

CRAIG YODER i

PACIFIC NORTHWEST LABORATORY
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PURPOSES OF CALIBRATIONS

CORRELATE DOSIMETER RESPONSE TO
ABSORBED DOSE

<

PROVIDE AN ELEMENT OF QUALITY
ASSURANCE
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OBJECTIVES OF CALIBRATIONS

IMITATE FIELD CONDITIONS IN THE LABORATORY

PROVIDE CONSISTENT REPRODUCIBLE
INFORM ATION - STANDAR DIZATION
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TECHNICAL GUIDELINES FOR
PERSONNEL DOSIMETRY
CALIBRATIONS

CAllBRATION VARIABILITY
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CALIBRATION VARIABILITY
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CALIBRATION PROCEDURES

UNIFORMITY OF APPROACH

TECHNICAL BASIS FOR ACTIONS
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INTERCOMPARISONS

ASSURE PROCEDURES PROPERLY
IMPLEMENTED

IDENTIFY INTANGIBLE FACTORS

AVENUE FOR TECHNICAL DISCUSSION ~
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POTENTIAL INFLUENCES OF DOSIMETRY
PERFORMANCE STANDARD

CAllBRATION APPROACHES AND METHODS
TECHNICAL EMPHASIS

ADAPTABILITY,

OVERALL FOCUS
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