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DEC 0 31985

License No. 37-21489-01
Docket No. 030-20851
Control No. 104612

Erie Nuclear Cardiology Center
ATTN: R. Philip Canosa, 0.0.
2010 West 38th Street
Erie, Pennsylvania 16508

Gentlemen:

Please find enclosed an amendment to your NRC Material License. -

Please review the enclosed document carefully and be sure that you understand
all conditions. If there are any errors or questions, please notify the Region
I' Material Licensing Section, (215) 337-5239, so that we can provide
appropriate corrections and answers.

Please be advised that you must conduct your program involving licensed
radioactive materials in accordance with the conditions of your NRC license,
representations'made in your license application, and NRC regulations. In
particular, please note the items in the enclosed, " Requirements for Materials
Licensees."

Since serious consequences to employees and the public can result from failure
to comply with NRC requirements, the NRC expects licensees to pay meticulous
attention to detail and to achieve the high standard of compliance which the
NRC expects of its licensees.

You will be periodically inspected by NRC. A fee may be charged for
inspections in accordance with 10 CFR Part 170. Failure to conduct your
program safely and in accordance with NRC regulations, license conditions, and
representations made in your license application and supplemental correspondence
with NRC-will result in prompt and vigorous enforcement action against you.
This could include issuance of a notice of violation, or in case of serious
violations, an imposition of a civil penalty or an order suspending, modifying
or revoking your license as specified in the General Policy and Procedures for
NRC Enforcement Actior.s, 10 CFR Part 2, Appendix C.

9602060064 051203
REG 1 LIC30
37-21489-01 PDR

OFFICIAL RECORD COPY ML 37-21489-01/LTR - 0001.0.0
11/21/85

R.18



O O.. .-

.

-2-
,

We wish you success in operating a safe and effective licensed program.

Sincerely,

Original Signed By:
Josephine M. Piccone

Josephine M. Piccone, Ph.D.
Nuclear Materials Safety Section A
Division of Radiation Safety

and Safeguards

Enclosures:
1. Amendment No. 02
2. Requirements for Materials Licensees
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ERIE NUCLEAR CARDIOLOGY CENTER
ENCC

Plaza 1hirty Eight Medical Arts Building
2010 West 38th Street * Erie, PA 16508

814/868 5481

~ November 1, 1985

Licensing Branch
Division of Fuel Cycle and Material

Safety
U.S. Nuclear Regulatory Commission
Region I
631 Park Avenue
King of Prussia, Pennsylvania
19406

Re: Amendment of RAM License #37-21489-01

Please amTend license 137-21489-01, Erie Nuclear Cardiology Center, to show
the following change:

1) Delete the 10 mci Co-57 source for testing of dose
calibrator accuracy. Dose calibrator accuracy will
be done annually as per appendix D, section 2 of the USNRC
Regulatory Guide 8.20.

Thank you for your time and consideration of this matter.

Sincerely,

<<>0 h h.

R. Philip Canosa, D.O.
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REGULATORY GUIDE 8.20 Item 14 (Page 2)

APPLICATIONS OF BIOASSAY FOR l-125 AND l-131

A. INTRODUCTION vitro of materials excreted or removed from the
body

Srction 20.108, " Orders Requiring , Furnish-
ing cf Bioassay Services," of 10 CFR Part 20 Intake-The total quantity of radioactive
" Standards for Pyttection Against Radiation,'- material entering the body.
Indict.tes that the Nuclear Regulatory Commis-
sinn (NRC) may incorporate into a license pro- In vivo measurements-Measurement of gamma-
visi:ns requiring a specific program of or x-radiation emitted from radioactive material
bioassay measurements as necessary or located within the body for the purpose of
desirable to aid in determining the extent of an detecting or estimating the quantity of radio-
individual's exposure to concentrations of active materini present.
radi: active m aterial. In certain cases, the
requirement of bioassay may also be included in In vitro measurements-Measurement of radio-
the license by reference to procedures specify- activity in samples of material excreted from
ing in vivo measurements, measurements of the human body.
radiscetive materialin excreta, or both.

*This guide provides criteria acceptable to the
NRC staff for the development and implementa- I. Conditions Under Which Bloassay Is Necessary
tion of a bioassay program for any licensee
handling or processing 1-125 or I-131. It a. Routine 1 bionssay is necessary when an ' *
further provides guidance to such licensees individual handles in open form. unseded:

Aegarding the selection of workers who should quantities of radioactive iodine 'that exceed-
[' possible internal radiation exposure. The guide

nrticipate in a program to detect and measure those shown in Table 1 of this guide. The
quantities shown in Table 1.spply to both the '

is programmatic in nature and does not deal quantity handled at any one time or integrated
with measurement techniques and procedures. as the total amount of activity introduced into a

process by an employee over any 3-=onth e
B. ' DISCUSSION period. , *

Tha topics treated in this guide include de- b. When quantities handled in unsealed
trrminat2ons of (1) whether bioassay should be form are greater than 105 of Table 1 values,
performed, (2) frequencies of bioassay, (3)
who should participate, (4) the actions to take +unn tadicate sunitantsve changes from prevsous issue.
bistd on bioassay results, and (5) the partic- 5 nautine means hers that an individual is aset ned on at

ular results that should initiate such actions. scheeciee and repeatadte buts to submit spectment for biosissy
or to report for in vivo measurements. Eltiter rsdaoettecracal

Fcr the user's convenience' the followinE 6''""y of unne or in Mn counting is acceptable to the N:tC
staff for estiant:n latanial radioactivity burdens er ::. takes,

terms are presented with their definitions as in ..e esan, however, a ucensa may wun to ectroterste

us;d in this guide: numates from unnalysta data with in ma deter =.sa: Des j
since there are adequate references la the :lterature to Se> -
devts e b6cassar measurements, this rujde does not mchde t

Birassay-The determination of the kind, recommended ana:ytical procedures. zach insta:lanos shou:e -
quantity or concentration, and location of adopt precedures or obtain services best suited to its own ,

" " ' ' 'radi: active material in the human body by '

dir:ct (in vivo) measurement or by analysis in seo discusaten to the footnote to Table 1 of this aside.,

USNRC REGUI.ATORY GUIDES Comrsects should be sent to the Secretary of the Comm!:::fon. I'.1
Nuclear Regulatory Comenbeton. Wuhington. D.C. 20555. Allen-

Re story Caldes an terued to desertbe and make er:J!able to the tion: Docketma and service Branch.
pu lic methods acceptable to the NRC staff of tmplementtrig speelfle ,

parts cf the CommLaion's te stlons, to delinente techniques used The guldes an taeued in the fo'!owing ten broad dMalomst
; my the eta.ff in evaluattarepec e problemsor postulated accidents.or

o pr:etde guidance to applicants. Reru! story Guides are not subeti. 1. Powee Reactore 6. Products
. autes fit eetulations, and compliance with them la not vertuired. 1 Research and Test Renetors 7. Trwportaties

lethods and solutions dliferent from those set out in the ' des ws:1 3. Fuel.s and Materials )act:atlee 8. Occupations: Ifealth.

ce acceptable Lf they proeide a baals for the findiase te to to the 4. Enyttonmenta) and 51 ting 9. A.ntattsst and Antnda!Rs'iew
(!! cense by the ornmiuloa.

5. Matetta!, and riant Protection 10. Genera!! Issuance or contanuance a 1

k Coplu of taeued ruldes sie purchased at the cuttent Government*

Pnnitng Office pnce. A su tion service for futureCommente and a e fee bepeceemen e.e ce an etlic diviseons is tes. Gable through the Governseent Pryuides in ens-niin fJ fr ue.e:couiered as all tunes, and ides wiu be rettmed.u appropnate.to Injunuation on the rabeert tion urnet and current Gro pa;ges may
,

acc:rnmodate commenu an to reflect new infortnation or espert.
U.S. Nuclear Re;u! story :Comm!.aios.

]
eace.1his rulde wu revued u a result of rubstantlee comments be obtamed b th

Puh* eanons sa s4 .lan.;u., 5, Attention: J! recerved fram the naute ,nd aAareinn,t sistf r,,,ew. k nahm: ton. D.C. 20
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routine bioasscy mny still b2 nic y under 3. Types ef Bionssays Iuld De Perf:rmed
* cc'rtain 'cii cums tinces . A written j stificetion

for nst performing such measurements should c. Baselina (preemploym:nt er preopera-
be prepared and recorded for subsequent re- tional) . Prior to beginning work with ra d2o-
vi;w 'during NRC inspections whenever bio- active fodine in sufficient quantity that bio-
essay is not performed and the quantities assay is specified in regulatory position 1.n
handled exceed 10's of the levels in Table 1.

b. Routine. At the frequency specified in
c. Except as stated in regulatory post- regulatory position 4.

tion 1.e, bioassay is not required when pro- ,
cess quantities handled by a worker are less c. Emergency. As soon as possible after any,
than 10*6 of those in Table 1. incident that might cause thyroid uptakes toi

exceed burdens giwn in regulatory posi- 6

d. In nuclear reactor installations, tmploy- tion 5.a(2), so that actions recommended in|'

Ices should be bioassayed by an in vivo count regulatory position 5.a(2)(b) can be most
cuect2ve. II within 30 days after the end of exposure in

kwerk locations where concentrations exceeded,
d. Postoperationaland with Separation Phys-or might have exceeded, 9 x 10-' pCi/ml

!cveraged over any 40-hour period. Table 1 and ical. A bioassay should be performed within 2
' regulatory position 4 regarding frequency of weeks of the last possible exposure to I-125 or

I-131 when operations are being discontinuedbioassays are not applicable to reactor
s licensees. or when the worker is terminatintf activities

with potential exposure to these radionuclides.
e. Special bioassay measurements should e. Diagnostic. Followup bloassay should be

ba performed to verify the effectiveness of perfomed within 2 weeks of any measurementsrespiratory protection devices and protective exceeding levels given as action points inclnthing. If an individual wearing a respiratory regulatory position 5 in order to confirm thepr:tective device or protective clothing is sub- initial results and, in the case of a single
Jected to a concentration of I-125 or 1-131 (in intake , to allow an estimate of the effective
any form) in air such that his or her intake half-life of radioiodine in the thyroid.
with no protection would have exceeded the
limits specified in paragraph 20.103(a)(1) of 4. Frequency
10 CFR Part 20,3 bioassays should be per-
farmed to determine the resulting actual I-125 a. Initial Routine. Except in situations t

er I-131 intake. These special bioassay proce. where thyroid burdens may exeded quantities

duras should also be conducted for personnel specified in regulatory position S.a(2), a bio .
werring respirators if for any reason the I-125 assay sample or measurement should be
er I-131 concentration in air and the duration obtained within 72 hours following entry of an

Icf exposure are unknown or cannot be conser. individual into an area where bionssay is
| vat.ively estimated by calculation. performed in accordance with regulatory posi ,

tions 1 and 2 (but waiting at least G hours for;
distribution of a major part of the iodine to the.
thyroid * ) and every 2 weeks or more

2. Participation frequently thereafter as long as the conditions-
described in regulatory positions 1 and 2'

All workers handling radioactive iodine or exist. When work with radioactive iodine is on
sufficiently close to the process so that intake an infrequent basis (less frequently than every
is possible (e.g., within a few meters and in 2 weeks), bionssay should be performed within
the same room as the worker handling the 10 days of the end of the work period during-
mat: rial) should participate in bioassay pro- which radioactive iodine was handled (but not.
grams described in regulatory position 1. sooner than 6 hours unless emergency actions

to ' obtain an early prognosis and thyroid.
blocking treatment are appropriate *). 8

8.t!Uplysnr the concentrauens given . In Appendia B to
10 CrR rart 20. Table 1. Column 1. 5 x 10-' pCyml for 1 1ts b. After 3 Months. When a periodic meas-(dutte) and 3 x 10*' wCum! for I.131 (soluble), by 8.3 x 10'
ai gives the correspondaar quarterly intake of the respecuve urement frequency has beeQ Selected in
nadian by tahalaeon. These quarterly tntaxes would be about accordance with regulatory position 4.a. It snay
3.2 wCI for 1.t:5 and 5. uce for 1 131 which would este * be changed to quarterly if, after 3 months, allthrroid dose commitment of about 7.s rems to e 20-rvam thyroid
integrated ever El future une using effectave half-taves of 41.8 the following conditions are met:
days for l*11s and 7.6 days for I.131 and ustag a qualaty factor
(QT) cf 1. to calcul.ste effecuve asiaterrioon enerry in the (1) The average thyroid burden for
eats of 1115. (Thaa QF of 1.7 is used for eenservausa, even e&Ch individual Working in A siVen Are& W38
th: urb the Internabonal Commsasion on Radio:orical Protecoon

A(1969) and the Naucoal Couned en Radiauon Protectica (1371)
have pubhabed a QF of 1, because some calculations la more 'NCRP Report No. $$, 'Proteetlos of the Thyroid Gland in

,

| rete;t scienttle laterature have sufgested the use of QF values the twent of Rolesses of Radjolediae,' National Ceuacil en
hirber tasa 1 for electron or beta enerr.as of 0.03 MeV or R adiabon Prstectan and Mesouremenu, Washington. D.C.,
8:,s.) August 1,1977, p. 21.
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' Ids 'than O'..i2 pCl if I-125,1:ss thanT.04 pCi 5 20.103 cf 10 CFR Par .0 to be exceeded, the

cf I-131, and less 'than tha c:rresp:nding pro- licenste should restrict the worker from
8 of a mixture of these further exposure until the source of exposurep;rti:nate amount

nuclidss'during the initial 3-month period; is discovered and corrected.
m

(2) The quarterly average radioiodine (c) Corrective actions that will e!Im-
concIntration (pCi/ml) in air breathed by.any inate or lower the potential for further expo-
worker (as obtained when measurements of sures should be implemented.

r: dill dine concentrations in air are required)
d:es n:t exceed 25% of the concentration values (d) A repeat bionssay should be
frr "s:luble"(s) iodine given in Appendix B to taken within 2 weeks of the previous measure-
10 CFR Part 20, Table 1, Column 1, (5 x 10-* ment and should be evaluated within 24 hours
pCf/ml for I-125 and 9 x 10-' pCi/ml for I-131), af ter measurement in order to confirm the
i.e., 25% of these concentrat.ons multiplied by presence of internal radiciodine and to obtain
tha t:tal air breathed by an employee at work an estimate of its effective half-life for use in
during one calendar quarter, 6.3 x 108 ml, estimating dose commitment.
dus n:t exceed 0.8 pCi of I-125 or 1.4 *pCi of
I-131. The appropriate proportionate amount (e) Reports or notification must be5

cf a mixture of these nuolides should be used provided as required by $$ 20.405, 20.40s,
as a guide when both I-125 and I-131 are and 20.409 of 10 CFR Part 20 or as required

pr:sent; and by conditions of the license pursuant to
$ 20.108 of 10 CFR Part 20.

(3) The working conditions during the
3-month period with respect to the potential for (2) If the thyroid burden at any time

exposure are representative of working condi- exceeds 0.5 pCi of 1-125 or 0.14 pCi of I-131,
tions during the period in which the quarterly the following actions should be taken:
birassay frequency will be employed, and there
is no rc:asonable expectation that the criteria in (a) Carry out all steps described in
regulat:ry positions 4.b(1) and 4.b(2) above regulatory positien 5.a(1).
will b2 exceeded. (b) As soon as possible, refer the '
c. After Use of Respiratory Protection De- case to appropriate medical consultation for

[x(c2.Between 6 and 72 hours af ter respiratory recommendations regarding therapeutic proce 'e
otective devices, suits, hoods, or gloves are .dures that may be carried out to acce!erate

ased 131!mit exposure as stated in regulatory removal of radioactive iodine from the body.

This should be done within 2-3 hours af ter| p:siti:n 1.e.
, , exposure when the time of exposure is known

| For individuals placed on a quarterly so that any prescribed thyroid blocking agent
I schedule, sampling should be randomly distri- would be efferrive.*
buted over the quarter but should be done
within one week after a procedure involving (c) Carry out repeated measurements
the handling of I-125 or I-131. This will pro- at approximately 1-week intervals at least unti!
vide a more representative assessment of expo- the thyroid burden is less than 0.12 pCi of I-125
sure c:nditions. or 0.04 pCi of I-131. If there is a possibility of

longer-term compartments containing I-125 or
5. Actiln Points and Correspond. g Actions 1-131 that require evaluation, cont:nue mens-m

urements as long as necessary to ensure thatc. Biweekly or More Frequent Measurements appreciable exposures to these other compart-
(1) Whenever the thyroid burden at the ments do not go undetected,

tim 2 cf measurement exceeds 0.12 pCi of I-125
cr 0.04 pCI of I-131, the following actions b. Quarterly Measurements. Carry out
sh:uld be taken: actions at levels as indicated under reguistory

position 5.a(1) and (2). If measurements, and
(a) An investigation of the opera- surveys indicate an appreciable likelihood that

tions involved, including air and other in-plant a worker will receive further exposures

surveys, should 'be carried out to determine exceeding the criteria of regulatory po !-'

tha etuses of exposure and to evaluate the tions 4.b(1) and 4.b(2), reinstitute biweekly
p;tential for furtber exposures, or more frequent bioassays.

(b) If the (dvestigation indicates -

r%at further work in the area might result in
.xp;sure of a worker to concentrations that D. IMPLEMENTATION
w:uld cause the limiting intakes established in

The purpose of this section is to provide in-
' ~ 'see Appendix 3 to this guide for a descript$on and exampfe formation to applicants and licensees regardinget uunt uns condauen for mixtures,

DOSl! - 236
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n NR'C staft'5 plans'ftr using this regu tory incorporated in thtir lie sts in cec:rdance
alda. with 5 20.108 of 10 CFR Part 20.

Exc:pt is those cases in which the applicant If an applicant or licensee wishes to use the
"gsee proposes an acceptable alternative

method described in this regulatory guide on |the staff will use the methods or before December 15, 1979e the pertinent

:sk d herein af ter December 15,1979, in portions of the application or the licensee,'s
alueung the radiation protection pmgrams of performance will be evaluated on the basis of
enseca who have bicassay requirements this guide. /

~
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Table !

ACITVTTY LEVELS ADOVE wit! Cit DIOASSAY FOR I 125 OR I 131 IS NECESSARY

AetMeyHandled in
1!nsealed Form -

Makim Diosssay Necessary* .

'VobtUe Bound to
or Nonvolatile

Types of Operation Dispersible* Agent *

Procssses in open room or bench, with possible escape 1 MCI 10 mci
cf irdine from process vessels

~

Processes with possible escape of iodine carried out 10 MCI 100 mci
wiAin a fume hood of ariequate design, face velocity, .

performance reliability '

.. esses, carried out within gloveboxes, ordinarily 100 MCI 1000 mci
cl:stde but with possible release of fodine from i

proesss and occasional exposure to contaminated I
b:x and box leakage '

*Quorutlea mer be cenetdered the cumulauwe amount in process handled by a werker during a 3 month period e.g. , the

4:til (.vanUly introduced inte e chemical er physical process over a 3 month period, or en one er poore ocesslene in that )
p ried, by opentnr stock reagent contelners free which radioecuve ledme may escape. Quantities in the right hand 1

eelten may be used when it een be shown that medvity in process is always chemically bound and processed in such a '

cann:r that 1 12s or 1 133 wul remata in convotatue form and dUuted to ceneentrations less than 0.1 aCf/ar of
nonvetatale egent. Capsules (such as gelatin capsules reven to patients for diarnestic tests) may be considered to centain
th3 refleiedine in penfree forse, and blesssay would not be necessary unless e capsule were inadvertency opened (e.g.,
dropMd and crushed). Itewever, certain compounds where redlelodine is normal y bound are known to release redleledtne I

when the materialis in process, and the left hand column may then be appUesble, in these tabersterite work.Ing only with
fel*S la redlegamuneessy (ftlA) kits, the quandues of I Its are very sea.:1 and in lees vo! stile forms thus, bleessay
req 1trements may be judred from the. right hand estumn. In field operstlens, where resgent containers are opened
outdeers for etaple opersuone such as pouring Uqufd solutlene, the above table does not apply bleassey should be
perf;rmed whenever an Individust employee handles in open form (e.g., an open betue or container) more than 50 mci st-
any one , tame. ,

Operations involving the routine see of 1125 or I 131 in an open roes er bench should be diseeurered. Whenever
pr: cue:ble, sealed bottles or containers bolding more than 0.1 aCl of 1125 or 1131 should be opened at least initLally
within heede having adequate face velecttles of 0.5 m/sec or more.

DOSH - 25
Item 14

* Page (5)-

m

.



__

.
-

O Q' ., .

'

APPENDIX A I...*;
I

SUGGESTED REFERENCES TO ASSIST IN ESTABLISHING A BIOASSAY PROGRAM
-

$% ;

In response to public comments, this list of publications is provided to assist the licensee in estab .
lishing measurements and administrative procedures for a bionssay program appropriate to his opern-
ti ns. This list is not intended to be exhaustive and does not replace the need for professional assic-|
tance in establishing analytical procedures or services. ;

1. American NationalStandard, ANSI N44.3-1973, Radiological Protection, Pergamon Press,
" Thyroid Radiciodine Uptake Measurements Oxford, p.17,19G8.

-

Using a Neck Phantom," American National
Standards Institute, Inc.,1430 Broadway, 9. ICRP Publication 10A, "The Assessment of .
New York, N.Y. 10018, ' approved Internal Contamination Resulting from
August 24, 1973. Recurrent or Prolonged Uptakes," Recom-

*mendations of the Intertsational Commission
on Radiological Protection, Pergamon2. R. C. Brown, "18SI Ingestions in' Research

Personnel," Operational Health Physics , Press, Oxford,1969.
pp. 276-278, 1976, proceedings of the
Ninth Midyear Topical Symposium of the 10. A. L. Orvis, "What Is a ' Reportable' Thy-
Health Physics Society, Denver, Colorado, roid Burden?" op. cit. , Ref. 2. , pp. 2G3-
February 1976 .(P. L. Carson, W. , R. 271.
Hendee, and D. C. Hunt, Eds., Central
Rocky Mountain Chapter, Health Physics 11. P. Plato, A. P. Jacobson, and S. Homan.
Society, P.O. Box 3229, Boulder, Colorado "In Vivo Thyroid Monitoring for Iodine-1::1
80303,$15). In the Environment," Int. J. Apolied .

Radiat. and Isotopes, -voi'~ 277 pp. 5 3 '., -
~

3. E. J. Browning, K. Banerjee, and W. E. 545, 1976.
Reisinger, Jr., " Airborne Concentration of
I-131 in a Nuclear Medicine Laboratory," J. 12. Radiological Protection Bulletin 25 " Safe

(O Nucl. Med. , vol.19, pp.1078-1081,1978I Working with Iodine-125," National Radio-
logical Protection Board, Harwell, Dideot.\, ;

-

* 4. J. G. Dare and A. H. Deutchman. . "The Oxon, England, pp. 19-20, 1973.
Decay Scheme of Iodine-125 and Its Rela-
tionship to Iodine Bionssay ," op. cit., 13. R. P. Rossi, J. Ovadia, K. Renk, A. S.
Ref. 2, pp. 250-254. Johnston, and S. Pinsky, " Radiation

. Safety Considerations in the Management of
5. B . C. Fasiska, " Radiation Safety Proce- Patients Receiving Therapeutic Doses of

duran, and Contamination Control Practices 1811," op. cit. , Ref. 2, pp. 279-2SG. ,

;

!~ Involved in High Levell-131 Thyroid Thern- 14. C. T. Schmidt, " Thyroid Dosimetry of s sgpy Cases," op. cit. , Ref. 2, pp. 287-291. and an Instrumental Bionssay Procedure,"
6. A. Gavron and Y. Feige; " Dose Distribu- Program and Abstracts: Twentv-Thir_d [.n-

tion and Maximum Permissible Burden of nual Conf. on Bioss sav ,_ Envirormch
j 1251 in the Thyroid Gland ," Health an_d, AnalytiTal Chemistry , 1DO-1;:L3

I Physics, vol. 23, pp. 491-499,1972. Sept. 15, 16,1977.

7. B. Y. Howard, " Safe Handling of Radio- 15. A. Taylor, J. W. Verba, N. P. Alazraki,
iodinated Solutions," op. cit., Ref. 2, pp. and W. C. McCutchen, " Monitoring of I-125

Contamination Using a Portable Scinti:1stien247-249. Camera," J. Nucl. Med. , vol.19, pp. 431-
[ .

| 8, ICRP Publication 10 " Report of Commit- 432,1978.~ i

tee IV on Evaluation of Radiation Doses to
Body Tissues from Internal Contamination 16. Technical Reports Series No.148, "Contd.

of Iodine in the Nuclear Industry " Inter-Due to Occupational Exposure," Recommen- national Atomic Ene'rgy Agency, Vienna,1973.dations of the International Commission on
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b APPENDIX B
,

CALCUt.ATION OF ACTION t.EVEt.S FOR MIXTURES OF l.125 AND 1131

period when air concentration data are avail-
B.1 C:ntrohg Instantaneous Thyroid Burdens able to assess the potential exposure of the

worker either to random single intakes or to
Regulatory position 4.b(1) is based on con- variable or constant continuous exposures. The

trolling the instantaneous amount in the thy- quantities of 0.8 pCi of I-125 and 1.4 pCi of I-
rcid and is taken as 25% of the maximum per, were obtained by calculating 25% of the131missible organ burden (MPOB) of I-125 or I-131 total quarterly intakes of 3.2 pCi of I-125 or
thst would give a dose rate of 0.6 rera/ week !f 5.7 pCi of I-131 (see footnote 3) that would be
continuously present in the thyroid. If a mix- inhaled when breathing a totsi of 6.3 x 108 mi
ture cf both nuclides is present in the thyroid per quarter working at the standard manand X is the fractional activity that is I-125, a breathing rate for 40 hours per week for 13
3-m: nth interval may be resumed when the weeks. ~total activity of I-125 and I-131 is below

0.12X + 0.04(1 - X) Example

If the average quarterly concentrations esti-
Example mated from air sampled in a worker's bresthing

zone are 3 x 10-' pCi/mi for I-125 and 5 x 10*>
!f the measurements of I-125 and I-131 in a pCi/ml for I-131, the total quarterly intakesworktr's thyroid are 0.10 pCi of I-125 and 0.05 are:pCi af I-131, the fractional I-125 activity is

3 x 10-' x 6.3 x lo = 1.89 pCi 1-125s

X = 0.10/(0.10 + 0.05)
= 0.667 5 x 10*' x 6.3 x 10' = 3.15 pCi I-131

P Total = 5.04 pCI

h .12X + 0.04(1 - X) = 0.12(0.667) + 0.04(0.33)Also, X, the proportion of I-125, is 1.89/5.04 =0
= 0.0932 0.375

Total = 0.10 + 0.05 = 0.15 pCi Thus the control level for maintaining
the worker involved biweekly or more frequent bicassay check- is:

Tlius, in this case,
shtuld remain on the biweekly (or more fre- 0.8X + 1.4(1 - X) = 0.8(0.375)' + 1.4(1 - t ..;75)
quent) schedule and should not be put on the Total = 1.18 pCi for this mixture.
quarterly frequency.

Since the intake of 5.04 pCi is greater than
B.2 Controuing Totalintakes 1.18, this employee should stay on the more

Regulatory position 4.b(2) is based on con- frequent bionssay schedule.
s during a quarttrlytrolling total intakes Note: The numbers of significant digits carried

atte liniumr wtat guarurty tatakes an la estrmat prope" in the above calculations do not imp!I
does for 1-115 and I.131 them are the MPo8s This ditterence any given degree of accuracy of men-
u a neuit er use rect tant per=u idte e eentnueni surernent. Enough digits are carried toare

""*t? Pap *rna**2 ta aff**d's half h*a wher*** *a MP08 dow Wwing the arikdc M PW-
polies of the examples.em la a ed by usu la e a ti

baisseee dr na eaus! nie et eunuuden true the erran, .

9
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Item 13
ApPENDtX D (Continued),

,

Section 2

METHODS FOR cal.lBR ATION OF DOSE cal.IBR ATOR*

All radiopharmaceuticals must he assayed for activity to 3.
an accuracy of 10 percent. The most common instrument for Calculate net activity of each source subtracting

accernprishing this is ar. ionitation type dose calibrator. The
out background level,

instrument rnust be checked for securate o;tration at the time
of inttallatior, and periodically thereafter. *4

For each source, plot net activity versus the day
A. Test for the fellowing: of the year on semifog graph paper.

5. Les the background levels.I. Instrument constancy (daily)

2. Instrument accuracy fat insta!1stion and annually 6. Indicate the predicted activity of each sourcethereafter)
based on deca) calculations and the f,5 percent-
limits on the graph.** J. Int:rumen: linearity fat insta!!a: ion a nd quarterly

there sittr)

74
Ucome: ica| vari:: ion f at ins:cl:ation)

Repeat the procedure used for the Cs 137 souter
for all the commonly used radionuclide settings.

B. After repair er adjustment of the dose calibrater. repeat 8.
all the apprep :ste tests listed abose (derer dent upon Variations greater than !$ percent from the pre-

the nature of the ferairs). dicted activity Indicate the need for instrument
repair or adjustment. *

C. Test for Inst..; ment Cens:ancy
. 9. Investigate higher than normal background levels

Instrurr'ent constancy raeans that there is reproduci- to determine their origin and to climinate them

bility, within a stated acceptaNe degree of rrecision, if possible by decontamination, relocation, etc.

in measurir g a constant activi!) over time. Assay at
least one re!alively tong lived reference source such as D. Inspect the instrument or, a quarterlybasis te ascertainCs-137, Co-57." or Ra 26'' using a reproducible
geometry before each day's use of the instrument. that the measurement chamber liner is in place and

Preferably, ar least two reference sources (for example,
.that instrument ecrois properly set (Sce rr.anufacturer's
instructions).

3 3 mC of c.37 and 100 00 #Ci of Cs-137 or 12
mg Rs 226 (with appropriate deca) corrections) will
be a! ernated each day of use to test the instrument's ** E.
performance over a range of photon energies and

Test of Instrument I.incarity

source activities.
The linearity of a dose calibrator should be ascertained
over the entire range of activities employed. This test1. Assay each reference source usiig the art;topriate
willuse a vialof Tc 99tn whose activityis equivalent toinstrument setting (i.e. Cs 137 setting for Cs-137).
the maximum anticipated activity to be assayed (e.g.,

2. Messe ' a ckg round level a! sa m e instrumen t se t-
the first slution from a new generator).

.

ting, or chttk that automatic background sub- 1. Assay the Tc 99m vialin the dose calibrator, andtraction i.t operating property * hen blanks are
inserted in the estibrator, subtract background level to obtain net activity

in millieuries.
*

See AN$1 Nat.1319;s.' Calibration and t.'sete or Dase Catihrsta, 2. hpes step I at tirnt intenals M 6. N, M, aM1*hetip ch, errs roe
staccards Instituts. tnt la3C Dethe Assas of stadinnuclidte"jAmeric an48 hours after the initial assay,ca d way. New ork.N.Y.

..
3. Using the .10. hour activity measurement as a start.Cas7 and Rs gtr e e ant svNect to NRC titensleg,the etapettive

5tatt aptnet shovie k consufite to driermir.e its requirer'sents for |ng ppjng, gg]ggjalt the pftdicted activities at 0.passerat this merensi.
6, 24, and 48 hours using the following table:

(N
J
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Item 13.Amy Teent * thr,' Correction Toeror as in step l. (Folles good radiation safety prae
.

tices to avoirt contaminatien and to mingire0 31.633 radiation en resure.) *
,,a 6 13.853 <

2 *8 1.995 3. Select one volume si a stands'rd (such as the ! '
30 1 volume of reference standard usedit. performing
45 0.126 the test for instrument accuracyl. and calculate

the ratio of measured actsvitier for each volume
Exsgle ; If the net activity measured at .10 hours to the reference solume activity. This represents
s as 15.625 mci, the calculated actisities for 6 and the volume correction factor (CF).
4! hours would be If.625 mci a 15.833 = 247.7
mci and 15.625 rnCi s 0.126 = 1.97 mci.respec. Etamplet if activities of 2.04,2.02.' and 2.00 mci

,ttrely. are measured for 4,8, and 10 mi volumes and
10 miis the reference vo!ume selected.

4 On log :og coordinate paper, plot the measured
net activity (for each time interval) versus the

4 ml Volume CF = 2.00ca!:ufsted activity (for the same time interval). = 0. 9 8
2.04

5. The activitief riotted should be within15 tercent
of the calculated artisity if the instrument is 4 Pint the correction factors against the volume on

' linear and functioning properly. Eners greater linear graph paper. tJse this graph te select the
! than S percent indicate the need for rerait or proper volume correctien factors for routine
! adjustr.ent of the instrument, assay of that radionuclide.

i 6. Ifi strument tinearity cannet be tenected,it will $. The true activity of a sample is cal vtated as
'

be necessa-) in routi9t assays to use either(alan fo!!ows t
ali; et ef the e!uate that can be accurately mes-
sured or (b) the straph constructed in ster 4 to True Activity = Measured Activity a
re!ste r casured activities te calcutated activities Conection Factor

M. Test for Gecmetrical Varia: ion where the conect:en factor used is for the same,
.

volume and geometrical configuration as the -
,

There rna) be significant geometrica;va istion in activi- sample rnessured.
ly measured as a functier.of sampic ve.lume et configu-
ration, dcMndi.ag en the solume and sine of the ionits- 6. Similarly, the same activity of Co 57 in a syringe
tien cha. .ber used in the dose calibrator. The catent may be compared with that of 10 mlin a 30 ce
of geometrical va intion sheuld be ascertained for viaf, and a conection factor r ) be calculated.
commer!y used radionu:lides and appropriate correc-
tion factors cornputed if s ariations are significant i.e., 7 It should be noted that differences ef 200 percent
grester than 12 percent. (Ever, theugh correction fac- in dose calibrator readings be: ween glass and
tors me) be previded by the manufacturer, the accu- plastic syringes have been observed for lower-

; rac) of these sheuld be checked.)When avai!able from energy radionuclides such as I 123.=hich should
the manufacturer, certifted data on geometrical varia- bc assayed in a dose calibrator only if the rel:a-
tions may be used in lieu of these measurements. bility of such an assay can be established.C:sst

tubes and syringes may also vary enough in thick-
To mearure va-intion with vo!ume of liquid, a 30 ce ness to cause significant errers in assaying 1125.
vial centaining 2 mci of Co 57 or other appropriate Hence, adequate correction factors must be
radienvelide ir a volume of I ml will be used, est a blishe d.

' i. Assay vial at the appropriate instrument setting. An afternative to providing syringe calihtstion
ard subtract backgrourid Itvtl to obtain ntt factors is to simply assay the stock viel beforg
ac tivity. and after filling the syringe. The activity in the

syringe is then the difference in the two readings
2. Increase the volume of liquid in the vialin steps (with a volume conection if significant),

to 2,4,8,10,20. and 25 mi by adding the appro-
p'inte snount of water or saline After each addi- G, Test fof instrument Accuracy
tier. ger.tly shake vial to mia contents and assayg

Check the accuracy of the dose calibrilot for several
radionuclides, including Cs 137, Co $7, and Ba 133,

,

Ame times i411 tit ratuvate in =+ote hown sad ennection using appropriate reference standards whose activities
fae:Iri s(outt be wies io ine iu.e eieima: ptsee si taciesies.1n. Ihave been calibrated by comparisons with standardmitt 'tttal h6U ldt or T * 6.C2 hnvrs he> here viteln estevisting
theii correctine retiers.1/2 sources that have been assand by NBS and do:umented.

(4)
.
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The e*::iysty itscis cf the referen,:e sources useJ should Item 13
4

approssmale thesc les els normally encountered in clin- Repeat the above steps for other commonly useJ
radionuclides for which adequate reference stan*

Rat use te.g.. Co-51,3 5 millicuries) giving adeguate ,
ards are available.

attention to source configuration. Identify in your ,
~

applicatien the three sources that you will use. State g5. Keep a log of these cabbration ch[cks.
nuchde, activity, and calibration accuracy. The lower-
energy acterance standards (Tc 99m, Xc 133,1125) 6. Calibration checkr that do not agree within
must be in vists with the same thickness of glass at the
actua! samples to be measured fos best accuracy,

+ $ percent indicate that the instrument should
be repaired or adjusted. If this is not possible, a
calibration factor should be calcu!ated for use
during routine anays of radionuclides.l. Assay the reference standard in the dose calibra-

tot al.the apprepnate setting and subtract the 1 At the same time theinstrument is being it'.itia:lyha c L g'round les el to obtain the net activity. calibrated at the licensee's facility with lhe refer-
ence standards, place a long lived source in the

2. Repeat ster i for a totalof 3 determinations,and
calibrator, set the instrument,in turn, at the s ari-

escrase results.
ous radionuclide settings used (Cs 137,1131,
Tc 99m,1125, etc.), and record the readings.
These values may later be used to check instru-

3. The average ac:isitydetermined in step 2 should ment calibration at ca:h setting (af ter coriceting
for decay of the long lived source) without re-

agree with the eer:6 feed activity of the reference
quiring more reference standards. Keer a log of

searce withir. * 5 percent after de.:a) sorrections.
these initia! and sJbsequent readings.

.-
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