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APPENDIX (continuid) *

PAGE 1 OF 6
ponM NRC 313 l'

U.S. NUCLE AH REGULATORY COMMISSION 1. APPLICATION FOR:(t 7m
10 C F 95 3 0 (Check anaror enmateur .ox nopicaraate]a

Broad Scope Type A
/ ,

(' APPLICATION FOR BYPRODUCT MATERIAL LICENSE
INDUSTRIAL a. NEW LICENSE

See attoched onstructions for detaors

to. AMENDMENT TO i
LICENSE NUMBER !(,,,,,,,,,,,,,,,,,,s

are titeri on riapscore &rth the ouvisuun of fuel Cvere and Msten.d Salvtv. X^ 05~00006'I3
Offit, of IVarlear Matens! Salary, and Safeguarch. U S Nuclear Regulatory Comenission.
Washington, DC 20$65 or applicarrons truy he bled in pierson at the Conunissinn's othee st ,_ pgngw,g op
1717 H Street NW, LVashington, O C. or 7915 Eastern Avenue, Silver Spr<ng, Maryisnd.

i
ocENu emuacn

2. APPLIC ANT *S NAME finstitution,1.rm, person, etc.)
3. NAME OF PERSON To BE CONTACTrD REGARDING THISDepartment of the Army APPLICAYlON |

FAMC, Aurora, CO 80045 CPT Randall J. Hill
TELEPHONE NUMBER; ARE A CODE NUM8ER EXTENStoN

TELEPHONE NUM8ER: AHE A CoOE - NUMBE R EXTENSION(303) 361-8311 (303) 361-3826/3916
4. APPLICANT'S MAILING ADDRESS fincludelia Code /

5. STREET ADDRESS WHERE LICENSED MATERIAL Wit L BE USEDlinclude Zip Code)
SAME AS ITEM #2 SAME AS ITEM #2

.

(IF MORE SPACE IS NEEDED FOR ANY ITEM, USE ADDITIONAL PROPERLY KEYED PAGES.)

6. INDIVIDUAL (S) WHD WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL
(Sent items 16 and 1/ for required traming and raperience of each indivsdualnamed below)

FULL NAME
T6TLE

.

* USERS WILL BE APPROVED BY THE FAMC RADIAT [0N CONTROL COMMITTEE,

b SEE TAB A '#

& c.

1. RADI ATION PROTECT (ON OFF(CER I ?
Attach a resume of person's training and experience os outhned on items

Officer appointed by the FAMC Radiation | ts end ri and desenbe bos resoonsib>hroes under stem ts.
Control Committee (SEE TAB A) i

8. LICENSED MATERIAL
L ELEMENT CHEMICAL NAME OF MANUFACTURER MAXIMUM NUMBER OF'I AND AND/OR AND MILLICURIES AND/OR SEALEDN MARS NUMBER PHYSICAL FORM MODEL NUMBER SOURCES AND MAXIMUM ACTI.E

, '
(// Sealed sourcel VITY PER SOURCE WHICH WILL

SE POSSESSED AT ANY ONE TIME1 N O. A B C DAny Byproduct Materia l
500 M1111 curie at ea* w/ Atomic 1-83, inclus Lve ANY NOT APPLICABLE not to exceed 25 Ci

(21 lodine _125 ANY NOT APPLICABLE 1000 Mil 11 curies
*

(3) Iodine - 131 ANY NOT APPLICABLE 2000 Millicuries
'

'

(88 Krypton - 85 ANY NOT APPLICABLE 5000 Mil 11 curiesCONT. ON NEXT PAGE
DESCRIBE USE OF LICENSED MATERIAL

E
,

I'l Request Byfroduct Material License of Broad Scope, Human Use, Type A. Byproduct
_.

(2'
Materini vill be used for medical research, clinical diagnosis, therapy, and re-n

7 (31

search and development, as defined under the provisions of Section 30.4(k), (q)s b
W 30.y . in m

,/ s)
m.. - -

o

'owrom. 03m >u
, 9 de oftFederal Regulations.

s
It

,

.-.. g y nrr .,-- ms+1AA
-

,, 5. g g |/.

,

, _
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APPENDIX (cantinued)
'.

*

PAGE 2 0F 0
romu NRC 313 i .U.S NUCLE AH REGUL ATORY COMMISSION 1, APPLICATION FOR:(1 19)
10 C F R 30 (Check and/or compiere on oppropriatel

'

s

|Broad Scope, Type A
|_ } APPLICATION FOR BYPRODUCT MATERIAL LICENSE

INDUSTRIAL e. NEW LICENSE

Seo ortached instrucroons for deraas U. AMENDMENT TO;
;

UCEP.EE NUMBE R
Cornpleted appiscations are f>!ed on ducticate worb the Divosion of fo:r' Cycle and Materal Safety, X 05-00046-13
Office of Nuclear Material Salt *ty, ,,nd Safegwerts. U.S Nuder Regulatory Comnsission,
Wuhington, DC 20SSS or opphcations mey t>e fated on person at the Commission's office at ,_ gg ngggz_ 9p,

I717 H Street, NW, diashintpon, D C, or 191S Eastern Avenue, Sdver Storing, Maryland uc w nuuagR

-

2, APPLIC ANT'S NAME //nstitutinn, ferm, person, etc.)
3. NAME OF PERSON TO BE CONTACTED REGARDING THIS

_

APPLICATION

SAME AS PAGE 1
TELFPHONE NUMDE R; AHE A CODE NUM0F R FXTENSION EPHONE NUMDE R; ARF A CODE - NUMBE R EX TI'NSION

4. APPLIC ANT'S MAILING ADDRESS (Include 210 Code / 5 STREET ADDRESS WHERE LICENSED MATERIAL WILL BE USED
(include Zip Code)

SAME AS PAGE 1
1
1

(IF MOM SPACE IS NEEDED FOR ANY ITEM, USE ADDITIONAL PROPERLY KEYED PAGES.)

6. INDIVIDUAL (S) WHD WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL
)

(500 items 16 end 11 for requoted trooning and experoence of each individual named below)

FULL NAME _

TITLE
i .

: 8. SAME AS PAGE 1

.

b.

C ..

'. 7. RADIATION PROTECTlON OFFICER I Attach a resume of person's tramong and experoence as outionner in items
\ 16 and 17 and describe hos responsibilitoes under item IS.
I
i

8. LICENSED MATERIAL
L ELEMENT CHEMICAL NAME OF MANUFACTURER MAXIMUM NUMBER OF
i . AND AND/OR AND MILLICURIES AND/OR SE ALED

4 _. N MASS NUMBER PHYSICAL FORM MODEL NUM8ER SOURCES AND MAXIMUM ACTI.
E (1/ Sealed Sourcel VITY PER SOURCE WHICH WILL

BE POSSESSED AT ANY ONE TIME
NO. A B C D

("5 Xenon - 133 ANY FORM NOT APPLICABLE 5000 Mil 11 curies
(26 Hydrogen - 3 ANY FORM NOT APPLICABLE 5000 Millicuries
13 7 Holybdenum - 99 ANY FORM NOT APPLICABLE 5000 Millicuries
(* B Technetium - 99m ANY FORM NOT APPLICABLE 5000 Mil 11 curies

CONT ON NEXT PAGE DESCRIBE USE OF LICENSED MATERIAL
E

10 SAME AR PAGE 1

(21

m.
y 131

,
~ W

.

(41

FORM NRC 313 I(I Mi

10 .t l i
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APPENDIX (continu:d)
,

j PAGE 3 uF 6'

sOPM NRC.313 I U.S NUCLE AR f4EGUL ATORY COMMISSION 1. APPL! CATION FOH:
~

(1 79)
to Cv n 30 Wheck and|or cornorm .n aapropromi ;

Y APPLICATION FOR BYPRODUCT MATERIAL LICENSE
= INDUSTRIAL a. NEW LICENSE !

2

See attached Instruchoons tot detsols y AM[NOMENfTQ
LiGEf SF NM

como:etea avianariam are taca on aupptate soth tim oinsion at ruet C> cte sna vswi.at :; stet *'. x 05-00046-13Othce of Nuclear Maternal $slety, arvi Safeguardt U S Noslear Reputatory Comn'essior *
Washing;on. DC 20S$$ or aiv>licar ons may t>e hied in verson at the Commission's of.rre at c. nENtiWAL OF: |

s

1/t/ H Street, NW, Washington. O C. or frIDS Eastern Aecnere. Solver St> rang. M.vvi.nt.1 ucgngg um

|
[ APPLIC ANT'S N AME IInstitution, him. person. etc./

3. NAME OF PERSON TO BE CONTACTED REGARDING THIS
APPLICATION'

SAME AS PAGE 1

TELEPHONE NUMOER; ARE A CODE - HUMBE R E XTE NSION
TELEPHONE NUMDER: ARF A CODE - NUMBE R E X TENSION

3. APPLICANT'S MAILING ADDRESS / Include Zip Code /
5. STREET ADDRESS WHERE LICENSED MATERIAL WILL BE USED

SAME AS PAGE 1 ""##"## #'# # #'#

(IF MORE SPACE IS NEEDED FOR ANY ITEM. USC ADDITIONAL PROPERLY KEYED PAGES)
,

6, INDIVIDUAL (S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL
t<

(See items 96 and 11 tot requored troonong and esperience of each mdived sai named thelowI
. _ . .

q FULL NAME TITLE

j t SAME AS PAGE 1

b
*

*
_-

\ c.

7. R ADIATION PROTECTION OFFICER I
IAttach a resame of person's troonong aad eaverrence as ourtoned on items
| Gand / annt describe hos responsnbok ons under item 15.

1

I

8. LICENSED MATERIAL
L ELEMENT CHEMICAL NAME OF MANUFACTURER MAXIMUM NUMBER OFl AND AND/OR AND MILLICURIES AND/OR SEALEDN MASS NUMBER PHYSICAL FORM MODEL NUMBER SOURCES AND MAXIMUM ACTI.E /// Seeled Sourcel VITY PER SOURCE WHICH WILL

BE POSSESSED AT ANYONE TIMENO, A B C D

'"9 Cesium - 137 ANY NOT APPLICALBE 1500 Mil 11 curies

d0 Strontium - 90 SEALED-TRACER LAB MODEL No. RA-1 20 Mil 11 curies
._

(:11 Strontium - 90 SEALED - 3M Model No. 691A 100 M1111 curies
SEALED Ct.LLS hBt.t.U L t.b - nut 10 r.ACra,v 60 MilittUrius

181 2 Cesium - 137 NEEDLE (23mg RAD IUM EQUIVALENT) TO A "0TAL OF 900 mci (238mg
CONT. ON NEXT PAGE

DESCRIBE USE OF LICENSED MATERI AL
L- ._ ___ E

_ _ _ _ _ . _ _

03 SAME AS'PAGE 1
_ . . _ e

(2)

4
(3)

iP* - b :
'

'
14

-

FOW PeRC 313 I (1791
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APPENDIX (continued) j
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-

PAGE 4 OP 6
comu NRC 313 I .U.S NUCLE AR REGUL ATORY COMMISSION 1. APPLtCATION FOR:4 79)
$ 8 C ' " :'O (Check andfor como&te as appivariatel

Broad Scope. Type A '

.

} APPLICATION FOR BYPRODUCT MATERIAL LICENSE
-

-_)
INDUSTRIAL 8 "EU

'

See attached onstructions tot delant
b AMENDMENT TO:

LICENSE NUMBEK
Co:npleted apphrat s are tolert in riantocate with :hr' Division of Fs.el Cycle and Mate sal S.ufety. y 05-00046-13 iOffoce of Nurtur M.., * m' Safery, anct Sa eguards. U S NucIcar Rer;ulatory Commission,r
W:shington, DC 20SSS s. notocatwas unsy be fo ed in >erson at the Cominossion's olin e atr c pgNEW,L Op.

Ill? H Street. NW, W2sinr.. An, D C. or 1915 Eastern Avenue. Silver Sprina, Marvtan,t eacENsr nasuet n
'

5 APPLICANT'S NAME (Institution. /irm, person, etc.) f
3. NAME OF PERSON TO BE CONTACTED REOARDINO THIS !

APPLICATION
SAME AS PACE 1

|
TE LEPHONE NUMBE R ARE A CODE - NUMRE R E X TE NSION TE LFPHONE NUMOE R- arf A CODE . NUMBF.R E x TENSION ;

4. APPLIC ANT'S MAILINO ADDRESS trochidelip Code /
5 STREET ADDRESS WHERE LICENSED MATERIAL WILL BE USEDg(include Zop Code)

SAME AS PAGE 1

(IF MORE SPACE IS NEEDED FOR ANY ITEM, USE ADDITIONAL PROPERLY KEYED PAGES.)

6. INDIVIDUAL (S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL
(See Items 16 and I? for requoted trainong and experience of each indivedvalnamed belowl

FULL N AME TITLE
.

_

SAME AS PAGE 1t

*A
. , _

L c.

1. RADIATtON PROTECTlON OFFICER I Attach a resurne of person's trarnong and experoence as cuttmed on Items
| 16 and 17 and describe his responsit>ilotoes under item 15.
I
i

8. LICENSED MATERIAL
L ELEMENT CHEMICAL NAME OF MANUF ACTURER MAXIMUM NUMBER OFi- AND AND/OR AND MILLICURIES AND/OR SEALEDN MASS NUMBER PHYSICAL FORM MODEL NUM8ER SOURCES AND MAXIMUM ACTI. |
E //lSealed Sourcel VITY PER SOURCE WHICH WILL

BE POSSESSED AT ANY ONE TIME
N D. A B C D

ANY
I"1:l Group VI 10 CFR 35.1 30 SEALED SOURCE 2000 Millicuries To
121

13).

las

DESCRIBE USE OF LICENSED MATEMAL
E

- - - - - - ~ ~~---

tu SAME AS PACE 1

121

~
D

(3).

P Yt*
*

141 ,

- - - ~. Fonu s'ac 3,j i g g 793 e.-
__

.
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APPENDIX (conunuai)_- ,,

'

-

9. STORAGE OF SEALED SOURCES ~ ~

{ CONTAINER AND/Oh DEVICE IN W'ii.;H E ACH SEALED
N SOURCE WILL BE STORED OR USFJ. NAME OF MANUFACTURER MODEL NUMBE
No. A.

D. C. '
"'

NOT APPLICALBE

'

(2)

(3)

(4)

10. RADIATION DETECTION INSTRUMENTS,

TYPE M ANU F ACTU R E R'S MODEL NUMBER RADIATION SENSITIVITYk OF NAME NUMBER AVAILABLE DETECTED RANGEN INSTRUMENT
|o, (alpha, bots, (miltoroenteens/ hour

*

gamma, neutron) or counts /monute)A B C D E F

HI SEE TAB "B"

12)

~.
_

(3) .

,

(4);

11. CALIBRATION OF INSTRUMENTS LISTED IN ITEM 10
Da. CALIBR ATED BY SERVICE COMPANY Ob. CALIBRATED BY APPLICANT

NAME. ADDRESS, AND FREQUENCY QUARTERLY A ttach a separate sheet describing method, frequency and standarr
,

; Dept of the Army used for cahbrating instruments.

Sacramento Army Depot ATTN: DRSMI-MCA-HA
(Sacramento. CA 95813.

12. PERSONNEL MONITORING DEVICES
TYPE

ICheck and/or complete as appropriate.) SUPPLIE R
A (Service Company) EXCHANGE FREQUEN(

B C

k GlH FILM BADGE US Army Ionizing Radiation 2 MONTHLY;
, Dosimetry Center

*
GIl?) THE RMOLUMINESCENCE ATTN: DRSMI-MCI-DCS O QUARTERLYDOSIMETER (TL D) Lexington, KY 40511
C f 3) OTHE A ISpecoty);*

O OTHER ISpecify):

,

13. F ACILITIES AND EQUIPMENT (Check were appropriate and Ottach annotated sketch (es) and description (s).Oa
L ABOR ATOR Y F ACILITIES. PLANT F ACILITIES. FUME HOODS (/nclude lettration,,/anyl, ETC.Ob
STO R AGE F ACILITIES. CONTAINE RS, SPECI AL SHIE LDING //ued and/or temporaryl. ETC

Oc itEMOTE H ANDLING TOOLS OR EQUIPMENT. ETC.
O rf RESPIRATORY PROTECTIVE EQUIPMENT, ETC.

14. WASTE DISPOSAL
a NAME OF COMME RCIAL WASTE DISPOSAL SERVICE EMPLOYED

. Ir COMMERCI AL W ASTF DISPOSAL SERVICE IS NOT EMPI OYED,SUDMIT A DETAILF D DESCRIPTION OF METHODS WHICH WILL
i

til: trJEO f 0H THSPOSING Or RAOlUAtitVE WASTES ANC tSTtMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED lF|

THE APPLICATION IS FOR SE ALED SOURCES ANO DEVICUS AND 1r4EY WILL BE RETURNED TO THE MANUFACTURER SOSTAT
.

,

W

w.
,

FOMM NRC 313411 79)
10.5-12

l

|

_ _ _ _ _ - -
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APPENDIX (continuzd)
1

|
INFORMATION REQUIRED FOR ITEMS 15,16 ND 17 I

f. Describe in detail the information required for items 15,16 and 17 Begin each item on a
, separate page and key to the application as follows:

15. RADIATION PROTECTION PROGRAM. Describe the radiation protection program as appropriate for ,

the material to be used including the duties and responsibilities of the Radiation Protection Officer,
g

control measures, bioassay procedures lif needed/, stay to day general safety instruction to be followed, '

etc. If the application is for sealed source's also submit leak testing procedures, or if leak testing will be
performed using a leak test kit, specify manufacturer and model number of the leak test kit.

;

16. FORMAL TRAINING IN RADIATION SAFETY. Attach a resume for each individual named in
items 6 and 7. Describe individual's formal training in the following areas where applicable, include '

the name of person or institution providing the tr. g, duration of training, when training was
,

received, etc. I

a. Principles and practices of radiation protection.
'

b. Radioactivity measurement standardization and monitoring
techniques and instruments.

-

c. Mathematics and calculations basic to the use and measurement of
radioactivity,

d. Ciological effects of radiation.
J

17. EXPERIENCE. Attach a resume for each individual named in items 6 and 7. Describe individual's
work experience with radiation, including where experience was obtained. Work experience or on-

:e the job training should be commensurate with the proposed use, include list of radioisotopes and
maximum activity of each used.

4 %: . -

18. CERTIFICATE
(Thus item must be compMted by sophcent/

'

s

&

The opphcant and any official executing this certolicate on behalf of the applicant tsamed on item 2,
certoly that this applicatoon is prepared on conformity with Title 10, Code of Federal Regu'atrons,
Part 30, and that all onformstron contooned hereon, including any suppkments attached hereto, is true
and correct to the best of our knowkdge and belief.

rtARNING.-18 US C.. Section 1001: Act of . lune 25,1948; 62 Stat. 749; makes it a crimenst offense to make a wihf ully false statement or
representation to env department or seeney of de United States es to any matter within its juresdiction.

!

a. Lh.,ENSE rEE REQUIRED
~

b. CERTIFYING OFFICI AL (Ssennoral
(See Sectron !!0 31.10 CFR IM

JIMMTE L. CRAFT

c. NAME IT>M[SSELL, M.D.' [# ~
'

~ BG PHILIP K. E
. _ _ . . _ ., . . .

til LICENSE FEE C$ GORY:
_

Commander Fitzsimons Army Medical Center
c.DATE(2) UCENSE FEt, LNCLORD S
6 February 1984

FORM NnC 383 $ {l 79)

10. 5. I i

_ . - - - _ - _ - _ - _ _ - _ - _ _ - _ _ _ - _ - - _ _ _ _ - _ _ _ _ _ _ _ -
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FA.'!C Rep 15-1

.

ANNEX A

APPr.NDIX 3

R ADI ATION CONTR0_1. COMMITTEl:

1. P_u r po s e . The Radiation Control Committee is established to direct and
control the procurement, storage, use and disposal of all radioisotopes and
byproducts within the parameters of US Nuclear Regulatory Commission I.icenser
and DA Authorizations.

2. Composition,.

.

Deputy Commander - Chairperson.a.

b. Chief. Department of Radiology.

c. Chief, Department of Medicine,

d. Chief, Department of Surgery.
.

c. Chief, Nuclear Medicine.

f. Chief, Department of pathology.

g. Chief Department of Clinien1 Investigation.

h. Deputy for Preventive Medicine Activities.

*i. Representative of the Department of Nursing.
es
().- j. Radiation Protection Officer.

*k. Chief, Directorate of Industrial Operations.

1. Chief, Radiation Therapy.

m. Chief, Department of Cardiology.

n. Chief, Medical Physicist.

o. Nuclear Pharm'acy Officer.

*p. Sec re t ary / Recorder .

3. References:
'

n. AR 40-14, Control and Recordin g Procedures for Occupational Exposure,

to Ionizing Radiatlon.'

h.
.

*Non Voting Membert.
.

8-1
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l'AMC Reg 15-1

b. AR 40-37, Radioisotope 1.icense Program (lluman Us.-) .

c. AH 700-52, Licensing and Coatrol of Sources of lenizing Radiation.

d. FAMC Reg 40-604, Radiation Safety.

e. Accreditation Manual for llospitals (JCAll) .

f. NRC Regulations Guide 10-8, preparation of Medical 1.icense Applica-
tlon.

4. Objectives.

a. Review and grant permission for, or disapproval of, the use of hv-
Iproduct material from the :tandpoint of radiological health and sa rH v

h. Certify ind ividual u.:er:. for each type of pronulure wi t h e.wl. in-
dividual radioisotope and insure that a copy of such cert ification is placed
in the user's personnel and eredentials records.

c. Maintain current records of training of approved users.

d. Collect and maintain data for reports required by the above refer-
ences,

e. Be familiar with all pertinent NRC regulations, the terms of the
license, and information submitted in support of the request for the license
and it< amendments.

f. Establish a program to ensure that all Individuals whose doties may
require them to work in the vicinity of radioactive material (e . g . . nursing,
security and housekeeping personnel) are properly instructed as required by
Section 19.12, of CFR Part 19.

g. Review and approve all requests for use of radioactive material with-
in Lhe institution.', ,

h. Prescribe special conditions that will be required during a proposed
use of radioactive material such as requirements for bionssays, physical ex-
amination of users and special monitoring procedures.

l. Review the ent ire radlat ion safet y program at least annually to de-
termine that all activities are being conducted safely and in accordance with
NRC regulations and the conditions of the license. The review shall include
an examination of all records, reports from the radiation protection officer, I

reuults of NRC inspection, written safety procedures and management control f
system. ,

J. Recommend remedial action to correct any deficieneles identified in i

the radiation safety program. j

I

k. Ensure that the hyproduct material license is amended, when necessary,
|
|

.

4

g_2
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FAMC Reg 15-1

prior to any changes in facilities, equipment, policies, procedures, and
personnel.

,

5. Meetings. The Rad i at ion Cont rol Conmii t t ee (Radioisotope Committre)
will meet quarterly at the call of the Chairperson.

6. Quorum. Will consist of 3/4 (three-fourths) of the voting members.

7. Administration. Minutes of all meetings will be recorded, authenti-
cated by the Chairperson and submitted to the F.xecutive Committee. The
original copy will he maintained in the office of record and the file copy
will be retained for file in the of fice of the Adjutant General for one
year, t hen ret f red to inact Ive f Jles. Certiffeations of princfpn1 ns.crs
of radioactive materials will be forwarded to the Chairperson of the Cre-
dent !als Commit tee and to Milit ary Personnel Division.

L.

<
s.

N,e

b
.

.

8-3
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~ ~ ~ ~ * ~ ~" ~ '~ "risnw NRC31:IM $UPPLIMrNI A ~ ~ 'UTf[Ukdt Alil55dE[diy''[:r5ii[I55~oh
en ses

TRAINING AND EXPERIENCE
AUTHORIZED USElf OR RADIATION SAFETY OFFICER

1
NAUT Of AUTHOHii'f u llST ft on in st)i A f triN O ArE TY OF I #Ci n ? STATE On If neu torey is

!!fl.L, Randall J. , CPT WifrCH Lf Lf h5GO TO
Pn Aa ice us o,cis, UA

i
_3. Qf(RTI(ICATION -

~

_]SPLCIALTV DOARD CATCCORY MONTil AND YE AR Ct flisfl(DA 0 C.

-

. .. -__ . _ . . .
'l

.

R.T. Registry No. 04S818 1964
B.S.-Radiologic Technology

11.3.-Hadiological Scichecs
.

'

4. TR AINING FIECEIVLDIN DASIC HADIOISoToPE HANDLING TECllNIQUES- .. . . - , . .
.

.

'

i it LO OP T R AINtNU tECTURr; GUPI RVIS4 0
LOCA tlON AND D A ff 'S! Of In AINiNG L Af!On. f OllY i # nO4 A I ") fly

|A
n coun .. u r <ri nir n.i.

ino. ra me..< us -

C - 0

University of Nebraska
.. nan ATeoN enYsics Ar.n University of Cincinnati 221 16 yrsinst nuMe st AT: "

Interscrvice Nuclear Weapons OJTSc heel----

University of Nebraska
i,. nAoiarioN enoicciioN University of Cincinnati 140 16 yrs )

!I.-.nterservice Nuclear Weapo
-~Sch651~~ ~~~ ~ ns OJT, __ l

_ _ _ _ . . . . . .

c. MATHf MATICS f'f nT AiNINr; in l

*Hr in t Ano uta: unt ui Nr -,,,,-
OF R A t**'''C T IVf f Y University of Nebraska 90 16 yrs- ;.?

University of Cin.cin.nati OJT_ -

University of Cincinnati
. . n aui A rens nioi tecy

Arnied Pe>ri:ca Radiobiology 310 16 yrs,

. - .. .. Ins t..i tu t c OJT

.. n AOloPH AnMACr U Ht. At , Univers f.y n!' Nebracka 30 16 yrsC"L "'S'"Y tinivernity of Cincinnati OJT

fi. E XPC nlCNCE WITH R ADlh TION. factor.rluiw ot narinistetr'nes or f+nv.21 rat [st>rnence)
11010PE MAUMUM AMOUNT l- mtEHE EMPEnfENCE WAS CAINED DUR ATION OF E xPinlENCF TYPE OF USt

i99 Tc St Francia llosp Sch of 1964-1982 Clinical75 SC Radiolodic-Yechnology
125 I Univ of Nebrani:a
131 I Collegu of Medicine.

51 Cr Uiidv r Cincinnati
67 Ga C II'G* *l M*diCI"*
60 Co ChildrenalloepitalNati

siin i ~ob:..n3 , '%; ~ ~ ' ' ~~ ~~ " ~ ' ~^
'

~

...m :
P. 3 t.,

. _ _ _ _ _ _ _ = .___ _ _ _ ___ - _ _ _



|

a.. n.

t

;

'!P All!!f;G E:D 1.;Xi'ERI.Ei:C!-:
Al)T!!OH ['/.Fi! U ',' .d 03 ;'f,.J l l'. f J t 1;, U Al- | .TY ' . ' ( T:R

.

Ill l.l. , ii. it al.; .. t ,1. , (:l' i'

_ _ . . . . . . _ _ _ _ _ . _ . . . . - . - -
.. , ,

197fol'l: AMOUl T ti !!;I,b F::h:ni.1:r,UL' .: A:', UAl.r:FD C X !'.dk1! :f r .2, TITE 'X U ;E!

-_ ._. . . . . . . . - . . . _ ._ --

%a'Tc USA ':CDDAC, i't. Kr.cy. , KY 196 + - 1 ;il" Clinicci
'/5 fo

j e) r,
..

131 I PAMC
S1 Cr>
6'i Ga

n.

60 Co

s~ 57 Co
32 P
14 C

226 ila
T:01 TL

(';.
%4

i

.

O



-

PRINCIPif. USI:RS
.

NRC Form 313M has been submitted for the individuals listed below onder
Group Specific llyproduct Material License Il05-00046-13, issued 6 March 1979.

Norman O. Aarestad, MD
Nicholas C. Bethlenfalvay, MD
Peter W. Blue, MD
Nasser Chaed, MD
Fred D. Ilofeldt MD
John H. Jackson, MD
Gerald S. Kidd, MD
Harold S. Nelson, MD
David L. Richardson, MD
John R. Russell, MD

C John W. Harbell, PhD
Thomas P. O'Barr, PhD
Samuel R. Wetherill, III, Nuclear Pharmacist
Michael D. Williams, PhD
Roger S. Whitaker, PhD
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RADIATION PROTECTION ECCIPMENT

INSTRUMENT MODEL NUMBER ALPHA EETA GA'0G er X-FAY

Eberline E-120
f Eberline E-120

Eberline E-120
Eberline E-120
Eberline E-120

'|Eberline E-120
-

X -

Eberline E-120
Eberline E-120

)Eberline E-120
| !

Eberline E-120 ' jEberline E-120
gEberline E-120
g
.

I I
,

Eberline PRS-1
Eberline PRS-1
Eberline PRS-1 X

| .

*

Eberline PRS-1
iEberline PRS-1

.

'

{ i-

1 I
_ _ _ _ _

Victoreen 440 X

: .

-

4

Victoreen 470A
)Victoreen 470A X '

| victoreen 410A

i .

- _ _ - - - . -_-_.7.--
Victoreen 490 I I

Victoreen 490 '
;

i
'_ _ _ _ _ ; _ - . . .._-_

Picker 60008]
|

'

:

I I

Victoreen 495
! X

i '
4

'

Victoreen 555 '

__ l
-



I'%
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b

INSTRUMENT MODEL NLMBER 3.LPl!A EETA GM 4A or X-RAY
_

Victoreen 660-1 X

$
Victoreen 666 X,,

.

Baird Atomic 904517 X

_ ')

MDil 1015 X
MDll 2195 X

-

Eberline PAC 4G3 !!

[Eberline PAC 4G3 X

_ _ _ . _

Radiac=cter IM-174/PD X

Radiacmeter IM-174/PD
. _ _ . _

Dosimeters (6) CDV-742
Dosimeters (6) CDV-742

'

Dosimeters (6) CDV-742 X

Decimeters (6) CDV-76? )
| Dosimeters (6) CDV-742

Dosimeters (6) CDV-742
_ _ _ _ _ . _ ____

Dosimeters (5) IM-9E/PD
Dosimeters (5) IM-9E/PD

|. Dosimeters (5) IM-9E/PD
Dosimeters (5) IM-9E/PD
Dosimeters (5) IM-9E/PD

1

|

|
|

| -

|
!

| ._ - _ _ _ _ - - _ _ _ _ - _ _ _ _ _ - _ _ _ _ - - _ . - - _ _ - _
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1INSTRUMC;T MODEL NUMBER . ALPHA BETA GA'0G 'er X-RAY,

Dosimeters - (25) IM-93A/UD'
Dosimeters (25) IM-93A/UD '
Dosimeters (25) ~IM-93A/UDY . Dosimeters (25)- .IM-93A/UD
Dosimeters (25) IM-93A/UD
Dosimeters '(25) IM-93A/UD
Dosimeters (2.5 ) IM-93A/UD
Dosimeters (25) IM-93A/UD

,

. Dosimeters (25) IM-93A/UD
Dosirceters (25) IM-93A/UD ').Dosimeters (25) IM-93A/UD
Dosimeters (25) IM-93A/UD X

' Dosimeters (25) IM-93A/UD
Dosimeters (25) IM-93A/UD

:4Dosimeters (25) IM-93A/UD 5
Dosimeters (25) IM-93A/UD e
Dosimeters (25) IM-93A/UD
Dosimeters (25) IM-93A/UD
Dosimeters (25) IM-93A/UD
Dosimeters (25) IM-93A/UD
Dosimeters (25) 'IM-93A/UD
Dosimeters (25) IM-93A/UD
Dosimeters (25) IM-93A/UD
Dosiceters (25) IM-93A/UD
Dosimeters (25) IM-93A/UD,

'

\
'

Packard Prias APCD ':

. _ _ _ . _ , .

Packard Prias BPLD X -

Nuclear Data ND66 X X

. - - - _

\ Beckman Gamma 8000 X

M
Da i

g% -
Beckman LS8100 | X

,

_ _ . _ . _ -_
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INSTRUMENT MODEL NUMBER Al-9]t_A BETA Gmai or MYt'

Packard Tri-Carb 3002 *

Y

Packard Auto-Gacma Tri-Carb 5260 X

,

Packard Tri-Carb 3330 X
,

,

Packard Tri-Carb 4640 X

:-
'

,

i r

.

.

a

4
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Calibration _- Survey Instrumente.

1. Readin m with a reference check source will be taken before and after use
as described in Appendix D of Regulatory Guide 10.8.

2. Calibrat ion will be drme by Met rolony Division, Sac ramento Army Depot .
Sacramento, Ca. (NRC Lice 5 2 No's SNM507 and 04-04279-01) in accordance
with Army Regulation 40-3'!. .

3. AR 40-37 currently prescribes the following schedules for calibration:

USE CA1.IBRATION SCHEDULE

Used directly in survey and Every 3 months and af ter servicing /
monitoring repair

,

s. ,. Pocket chambers and personnel Every 6 months
dosimeters

Used to measure exposure, dose or Annually and after servicing / repair
dose rate during therapy

/"
e-.
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APPENDlX A .

>

9:
ROI.E OF FAMC llEAl.Til. PilYSICS

,

-l'. . PURPOSE.
,

To -ident Ify the majiir. areas of responsibliit les of t he indi-
v idual .f 111 inn t he pon(I lon .of ; FAMO R.id iat ion ' Prot ect ton Ufl leer (RPo) .
2.

RESPONS1HILITIES OF Tile RAll! ATION PROTECTION OFFICER.The' function and.responsibilitits of. lleal tb Phy31ew may be found
-Punction Manual (FAMC Reg 10-1) and AR 40-37. in the FAMC Organization'and

Fun'etions as the Radiat ion Protection Officer (RPO) for FAMG.
- a.-

.

.

b. Acts as principal advisor to the Commander, FAMC. i

Directs' all radiation safety activities at FAMC..c.

2d. Serves as principal FAMC staff officer for control of radioactive
material and machine sources of lonizing radiation.

,

Acts as executive agent'for the USNRC license and DA authorizatione.

for the possession, storage, and use of radioactive material at.

FAMC.

Provides advice und assistance Lo activities using radioactive ma-'f.

terial or~ machine produced ionizing radiation on matters of radiation safety
,

.

Conducts'and administers education and training programs in the use_

g .-
. (,. .).

of. radioactive material and f onizing radiat ion producing devices,

b. Performs certain technical support missions, including:
.

(1) Periodic radiation protection surveys (see Appendix 0).

L(2)
(see Appendix E, F). Administration of the photodosimetry and bjonssay programs

(3)- Provides radiation control including:

.
. (a) Maintaining inventory of radioactive material and ma-

chines which produce x-ray, inser, microwave, ultrasound and radlo f re-
(piency df athermy radiat f on at 'FAMG.

(b) : Insuring compliance with USNRC license and DA author 1-- zation. ,,

.

.

-
.

,

4_
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FAMC Reg 40-604

(c) Rendering s equired administ rative reports.

-( d ) Keepinn necessary and required records to insure compli-
ance with Federal law and regulations.

.

(e) Supervises the monitoring of f.ncoming shipments of radie-
active matbrin1 to avnid contamination of the user's facilities and to insure
compliance with Federal packaging, labeling, and shipping requirements.

(f) Receives, processes, and ships radioactive waste genera-
ted at FAMC.

(g) Aids in shipping radioactive material from FAMC In com-
pliance wit h Federal and Department of t he Army rer,ulat ions.

(4) Directs calibratJon of portable survey instruments used at
PAMC.

(S) Provider, f ull-range llealth physics consul tat ion support foi-.

all users of lenizing radiation sources and devices at FAMC.

(6) Develops and tailors Jndividual radiation protection programs
to in.c u re that adequate radjation protection standards will be met.

(7) Assists radiation workers in avoiding unwarranted e:;posure to
radiation through close and continuous support.

, , - + ,

b

i

I
. .

f

|
|

he
.

|.
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'Y App'FND1X n

: AllTilOk l 7.ATION l'O USE RADIOACTIVE MATER! AL
<

j
'

; 1. ~pHRp0SR.. The purpose of t hin Appendix in t o describe t he administ rat Ive
i policies and procedure 8 relating to the use of radioactive material.

.

1. . CENERAL. Fitzsimons Army Medical Center has been issued n .USNHC license
and a Department of the Army (DA) authorization'to permit the receipt, pos-
session, storage, use, transfer, and' disposal of radioactive material.- No

i '
lndividual'may.he licensed by the NRC to use radioisotopes; the institution

! is licensed. .Accordingly, the possession and use of-radioactive materials
by. individuals within FAMC is permitted only when specifically authorized

! 'by the Radiation Control Commit.tce (RCC).

J 3. HPLANATION OF. TERMS. ;

a. US Nuclear Regulatorv Commission License. A license issued to FAMC
which permits the reccipt, possession, storage, utilization, transf er, and
disposal of certain radioactive material'and is subject to specific condi-
tions.

b. = Department of the Army Authorization. An authorization issued by
i: Department.of the Army to FAMC which permits the receipt, possession, 8torage.

uti]]zation, transfer, and disposal of naturally occurring and accelerator
produced radioactive material at FAMG.

.
.

An authorization issued by the RCC to
,j ' '. c. Radioisotope Authorization. ,

% an andividual within the authority of the USNRC license and DA authorization
held by FAMC to receive, possess, storc, use, t ransfer, and dispose of . radio-
.w t ive material . FAMC radioisotope authorizations are subject to the evn-
ditions of the.USNRC license, the Code of Federal Regulations, Department of

e- . Army Regulations, and this-Radiation Safety Regulation.

-d. Iluman Use. Iluman use of radioactive materials refers to the in- i

ternal or external administration of radioactive materials or radiation there-
1

. from'to human.heings.

.'e. Nonhuman Use-of' radioactive. materials refers to those applications .

'

'
'- in.wlitch radioactive material'is not applied or injected into human beings.

In vitro studies of human tissues are included in this category providing
none of the product material is to be administered to humans. |

-

f .- Principal User is an Individual who, by virtue of his training and ;

.

I
- 1
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FAMC Reg 40-604

experience with radioactive material, has been authorized hv the RCC to
possess and use radioactive material for a given purpos.. A Principal l's e r

hears the responsibilit y for t he safe handling of t he tra t e r i a l and for pro-
per precautionary measures to protect himsel f . uni others from unwarranted
exposure to radiation, lie may dictate such rules, procedures, or ether re-
strictions as he deems necessary to effect the proper handling of the radio-
active mattrial . He is directly responsible to the RCC.

g. Co-worker is an individual who possesses adequate training and ex-
perience with comparable radioactive material or equipment to qualify him
as a Principal User. A Co-worker performs such duties under the authoriza-
tion of the Principal l'ser as directed. A Co-worker is responsible to the
Principal User for safe and proper handling of radioactive materials. In j

the absence of the Principal liser, a Co-worker may assume the responsibili- ;

ties of Principal User,

h. Trainee is an individual who does not possess adequate training and

e> perience to be authorized as a Principal User himself. lie is ass]gned to

this category so that he may obtain t he necessary experience under t he dir-
ect supervision of the Principal User and Co-workers. It is the aim of the

'

Trainee'to obtain suitable training and experience to become qualified as a"

Principal User or Co-worker,

f. Technician is an individual who, under the supervision of the Prin-
cipal User or Co-worker, performs certain routine duties i nvol ving the use of
radioactive material, lie does not possess suitable training and experience |

to be classified as a Principal User or Co-worker, and is not undergoing such
training as would qualify him to attain that status. Technicians must he
trained in the safe handling of radioactive material, contamination cont rol,
and precautionary measures which may be taken to protect themselves and others
from unwarranted exposure to radiation..

1

j. llealth Physics is a profession devoted to the protection of man and '

his environment from unwarranted radiation exposure (i.e., radiation protec-
tlon),

p,
b 4. PROCEDURES FOR INITIALLY OBTAINING RADIATION CONTROL. COMMITTEE AUTil0RI-

ZATION TO USE RADIDACTIVE MATERIA!..

a. The Principal User prepares in final form FAMC Request for Authori-
zation to Use Radioactive Material (One copy; see Section IB to this Appendix).
Appropriate instructions are included Jn the form and assistance in its pre-
paration will be furnished by the Health Physics Office upon request.

h. If the contemplated use is not listed in the Appendix to AR 40-37, or
if the contemplated dosage range exceeds the range shown in that Appendix, the
Principal User must submit a protocol for nonroutine medical use of radioactive
material. Detailed information will be provided from llealth Physics upon re-
quest (see Section 2B to this Appendix). Patient dose calculations and litera-
ture reprints should accompany the protocol.

c. If the contamplated use involves the use of human volunteers, the pro-

tw
.
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FAMC Reg 40-604

visions of AR 70-25 and AR 40-37 (Use of Volunteers as Subject of research;
Licensing and Control of Radioactive Materials for Medical Pnrposes) apply.
It is the responsibliity of the Principal User to obtain the required ap-
proval, through Command channels, from the Office of the Surgeon Cencral.
A copy of this approval will he forwa rded wit h t he request, if the approval
has not been obtained, a copy of the request for approval will be subrii t t ed .

d. Ilealth Physics personnel will conduct an init lal survey (pp. 1 an'
4, Section IB of this Appendix) of the contemplated laboratory facility te
evaluate potential occupational radiation hazards.

e. All documentation wilI be forwarded to the HPO who will verliy the
presence of all documents, at tach additional documents as needed, and insure
that procedure, radioisotope and activity requested may be allowed within
the limitations of the USNRC 1Icense and the DA authorization issued to l'AMC.
If conditions are required to insure the above, they will be developed, dis-
cussed with the requester, and appropriate changes made to the request.

f. Copies of documentation will then bc distributed to members of the-

'- RCC for review prior to the committee meeting Questions or comments con-
\- cerning the request may he resolved prior to us meeting by discussing them

with the requester or the Radiation Protection Officer (RPO), as appropriate.
During the committee meeting the procedure requested and qualifications of
the workers will be evaluated to insure adequate training and experience in
the safe handling of radioisotopes. In the case of human uses involving non-
routine medical uses of radioisotopes, the protocol will be evaluated from a
professional standpoint t o det ermine t he med ical accept ab il it y of t he proce-
dure.

'g. Following approval the authorization will be recorded, a number as- -

signed, and distribution effected.

5. AMENDMENT OF RAD 10lS0 TOPE AUTHORIZATIONS TO USE RADIOACTIVE MATERIAL.
If at any time the applicant desires to deviate from the procedure, the
radioisotope, or the specified investigation as described on the approvedgQ authorization, he shall request an amendment to his authorization by sub-
mitting Section 2B of this Appendix, describing the proposed changes to his
radioisotope authorization, through the RPO to the RCC. Amendments will be
formally reviewed by the RCC.

6. REVIEW AND RENEWAL OF AUTHORIZATIONS. Current authorizations will be
reviewed at least annually and at other times as deemed appropriate by the
RPO. After review authorizations are renewed, discontinued, or revised in
accordance with current requirements, users will submit a Section 3B of
this Appendix for annual review and state procedural or personnel changes.

7. SECTIONS.

n. Section 1B, Request for Authorization to Use Radioactive Material.

b. Section 2B, Nonroutine Medical Uses of Radioactive Material.

tw
.
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SECTION 1B

UATE
REQUEST FOR AUTHORIZATION TO USE RADI0 ACTIVE MATERIAL

(FOR USE OF TilIS F0PJ1, SEE FAMC REG 40-604)

THRU: Radiation Protection Officer TROM: (Principal User and Organization)
'

llealth Physics Office
Fitzsimons Army Medical Center

TO: Radiation Control Committee
Fitzsimons Army Medical Center

List all Co-Workers and respective organizations

Radionuclides and maximum curiage of each which may be possessed at any one time

C UNSEA!ED SOURCE
SEALED SOURCl;

Areas of radioactive material use USE-

Q HUMAN
Location of radioactive material storage g._.) NON-HUMAN

Description of Use (Use reverse and additional sheets where necessary; list reference ;

and show dose calculations where applicable, method of wash disposal, counting or |
assay procedures.)

.

,'-

I Acknowledge my Responsibilities as Administrative Approval:

Principal User
.

(Signature of Principal User) (Signature of Chief of Dept, Svc/Div)

FAMC RADIATION CONTROL COMMITTEE APPROVAL
'

Approved: Approved: Authorization No.

.

Review Date

A ,

'

|FAMC *

-

15 - 4
|
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SI',CTION ll!

IN!;TRl!CTIONS

.

1. New Users.

a. Iluman Use.
.

(1) !!c f amiliar with respons1hilities of principal Users.

(2) Complete pages 1, 5, 6, and 7.

(3) Forward pages 3 and 4 with the rest of the forms to the llealth
physics Office at least two weeks prior to the meeting of the Radiation Con-

trol Comm1LLee (RCC).

(4) Co-workers must complete pages 5, 6, and 7 and forward with
principal user's request.

.

b. Nonhuman Use.

(1) lie familiar with responsibillt les of principal Users.

(2) Complete panes 1 and 5.

(3) Forward pages 2 and 3 with the rest of the forms to the llealth
Physics Office at 1 cast two weeks prior to the meeting of the RCC.

(4) Co-workers must complete page 5 and forward with principal
user's request.

2. Annual Reviews. j

n. Be familiar with responsibilities of Principal Users.
,r ,

U b. Complete page 1 indicating any changes under Description of Use or,
if no changes, writing " Annual review, no changes."

c. Forward pages 3 nnd 4 with the rest of t he forms t o the llcalth

physics Office at least two weeks prior to the meeting of the RCC.

d. Submit an updated curriculum vitae (CV) with packet reflecting any
changes.

3. All users and co-workern must submit a curriculum vit ae wit h packet.

|

|

b
.

e

i
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PACE 3 OP 9 PACKS
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'

Sl:CTION I 11

RADIATION SAFETY EVAL.UCION FOR USE OF f;AD10 ACTIVE ttATERIAL

A radiation safety evaluation will he conducted by the Health Physics office prior to
4

Approval of a new radioactive material authorization.a.
b. Annual review of an authorization.

A change in a current authorizatJon such as inotopen, quantities,c.
rooms,

protocols, etc.

(Completed by Principal User)
1. General Information:

n. Authorization Number,

Number of Techs
b. Principal User 6 Co-Workers

j c. Phone Number
__

i 2. Radioactive Materials Authorized:s

i

i Total Quantity- One Time Use
Isotope Authorized Quantity Physical Form Chemical Form,

, ,-
s,.

1 b

i

l
i

..

i

|

1
' If more space is needed, attach additional sheets.
'

(Completed by Radiation Protection Officer)
,o

-Q ,3. Authorized Use Area: Room Number (s)
a. Work Benches

Absorbent paper............................... Y N NA
Radioactive material labe11ng................. Y N NA

b. Waste Receptacles................................ Y N NA
: Solid waste................................... Y N NA

Liquid waste.................................. Y N NA
|

Authorized Sink Disposa1......................... Y N NA ;
c. 1

Disposal 10g.................................. Y N NA.

|d. Fume Hood Required............................... Y N NA j'

Air flow check................................ Y N NA ;

e. Signs !

Y N NA
Room entrance................................. Y N NA
Storage area.................................. Y N NA
Waste......................................... Y N NA

f. Shic1 ding......................................... Y N NA
,

.

15 - 6
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SECTION IB

4. Personnel Safety Requirements:

a. Cloves............................................ Y N NA

h. Lab coats......................................... Y N NA

c. Shoe covers....................................... Y N NA

d. Eye protect 10n.................................... Y N NA

c. Syringe shields................................... Y N NA

f. Other

5. Instrumentation and Personnel Monitoring:
G. DoH} metry......................................... Y N NA

Whole body Wrist
_

Collar King TI.D

b. Room monitor...................................... Y N NA Type
-.

g'' . c. Survey instrument................................. Y N NA Type

d. Air samples....................................... Y N NA

e. Bionssays......................................... Y N NA Type

llow of ten? !
l

f. Dose rate surveys................................. Y N NA

How often? 15y

g. Contamination surveys............................. Y N NA

How often? By

6. llealth Physics Comments:

Jt
V

,

!

,

1
I

|
|

1

|

7. ALARA: liased on this evaluation, maximum individual exposures should not exceed
millirem per month. An investigational exposure limit of

milirem will be used by the llealth Physics office to maintain exposures Al. ARA.
1

Evaluation conducted by Date

g Signature

B-7
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SECTION IB

!
Form NRC-313M-SUPPLEMENT A U.S. NUCLEAR REGULATORY COMMISSION

~

TRAINING AND EXPERIENCE
'

AUT110RIZED USER PR RADIATION SAFETY OFFICER

1. NAME OF AUT110RIZED USER OR RADI ATION SAFETY OFFICER 2. STATE OR TERRITORY IN
WillCll LICENSED TO
PRACTICE MEDICINE

3. CERTIFICATION

SPECIALTY BOARD CATECORY MONTH AND YEAR CERTIFIED
A B C

4. TRAINING RECEIVED IN HASIC RADI0 ISOTOPE HANDl.INC TECilNIQUES

TYPE AND LENGTH OF TRAINING
LECTURE / SUPERVISED

LOCATION AND DATE(S) 0F LABORATORY LABORAYORY
FIELD OF TRAINING TRAINING COURSES EXPERIENCE

'
A B (HOURS) (HOURS),

y - ' C D

a. RADIATION PHYSICS
AND INSTRUMENTATION

i

b. RADIATION PROTECTION

c. MATHEMATICS PERTAIN-
ING TO Tile USE AND
MEASUREMENT OF
RADI0 ACTIVITY

,,e.
d. RADIATION BIOLOGY ,v-

s.

I
e. RADI0 PHARMACEUTICAL !

CilEMISTRY

5. EXPERIENCE WITH RADIAT 0N. (Actual use of Radioisotopes or Equivalent Experience4

DURATION OF
ISOTOPE MAXIMUM AMOUNT !WHERE EXPERIENCE WAS GAINED EXPERIENCE TYPE OF USE

|

|
!

!

I
'

m

FORM NRC-313M Supplement A,
,

(8-78) i '

n-a

- _
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SECTION IB

Form NRC-313M-SUPPLEMENT B U.S. NUCLEAR REGULATORY COMMISSION
(8-78)

PRECEPTQR STATl:NENT

Supplement B must he completed by the applicant physician's preceptor. If more than
one preceptor in necessary to document experience, obtain a separate statement from
each.
1. APPLICANT PilYSICIAN'S NAME AND ADDRESS KEY TO Col.UMN C

'

FULI. NAME PERSONAL PARTICIPATION Sil0VLD CONSIST OF:
1. Supervised examination of patients to

determine the suitability for radiois-
otope diagnosis and/or treatment and
recommendation for prescribed dosage.

STREET ADDRESS 2. Collaboration in dose calibration and
actual administration of dose to the
patient including calculation of the
radiation dose, related measurements
and plotting of data.--'c ', CITY | STATE |ZIPCODE

s2- 3. Adequate period of training to enable
physician to manage radioactive pa-
tients and follow patients through di-
agnosis and/or course of treatment.

2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PilYSICIAN

NUMBER OF CASES COMMENTS
INVO!NING PERSONAL (Additional info or com-

ISOTOPE CONDITIONS DIAGNOSED OR TREATED PARTICIPATION ments may be submitted)
A B C D

DIAGNOSIS OF THYROID FUNCTION
DETERMINATION OF, BLOOD AND

1-131 BLOOD PLASMA VOLUME,

or LIVER FUNCTION STUDIES
I-125 FAT ABSORPTION STUDIES

(?j KIDNEY FUNCTION STUDIES
k' IN VITRO STUDIES

OTHER
I-125 DETECTION OF THROMBOSIS
I-131 THYROID IMAGING
P-32 EYE TUMOR LOCALIZATION

Se-75 PANCREAS IMAGING
Yb-169 CISTERN 0 GRAPHY
Xc-133 BLOOD FLOW STUDIES AND

PULMONARY FUNCTION STUDIES
OTilER

_

BRAIN IMAGING
CARDIAC IMAGING
THYROID IMAGING
SALIVARY GLAD IMAGING i

Tc-99m DLOOD POOL IMAGING |

PLACENTA LOCALIZATION
LIVER AND SPLEEN IMAGING
LUNG IMAGING
BnNE IMAGTNG

FORM NRC-J13M-Supplement B '

(8,78) i

1

B-9 |
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SI:CTION 1B

PRECEPTOR STATEMENT (CONTINUED)

2. CLINICAL TRAINING AND EXPERIENCE Or ABOVE NAMED PflYSICIAN (COSTINL'ED),

NUMBER OF CASES COMMENTS
lNVOINING l'l;RSONAl. (Addjtinnal info or

ISOTOPE CONDITIONS DIAGNOSED OR TREATED PARTICIPATION conments nay be sub)
A B C D

P-32 TREATMENT OF POLYCYTHEMIA VERA,

(SOLUBLE) LEUKEMIA, AND BONE METASTASES
P-32 INTRACAVITARY TREATMENT

(COLLOIDAL)
TREAEENT OF THYROID CARCINOMA

1-131
TREATMENT OF HYPERTilYROIDISM

Au-198 INTRACAVITARY TREATMENT
_ ,

Co-60 or INTERSTITIAL TREATMENT
Cs-137 INTRACAVITARY TREATMENT
1-125 or INTERSTITIAL TREATMENT

7 Ir-192

C' Co-60 or TELETilERAPY TREATMENT
Cs-137

Sr-90 TREATMENT OF EYE DISEASE
RADIOPilARMACEUTICAL PREPARATION

Mo-99/ CENERATOR
Tc-99m
Sn-113/ '

CENERATOR
In-ll3m
Tc-99m REAGENT KITS ~

OTHER

3. DATES AND TOTAL NUMBER OF 110URS RECEIVED IN CLINICAL RADI0 ISOTOPE TRAINING

4. Tile TRAINING AND EXPERIENCE INDICATED ABOVE 6. PRECEPT 0R'S SIGNATURE
WAS OBTAINED UNDER Tile SUPERVISION OF:
a. NAME OF SUPERVISOR

b. NAME OF INSTITUTION
7. PRECEPT 0R'S NAME (PLEASE PRINT)

c. MAILING ADDRESS

'

d. CITY
8. DATE

5. MATERIALS LICENSE NUMBER (S)

w

FORM NRC-313M-Supplement B
'

(8278)

B-10



_. PAGE 8 oF 9 UAGES

SECTION IB

GENERAL PROVISIONS
FOR AUTHORIZED ltSE OF RADIOACTIVE MATERIAL. AT

FITZSIMONS ARMY MEDICAL Cf.NTER

PRINCIPAL llSERS FOR FA*1C RAD 10 ACTIVE MATERI AI. AllTil0RIZATIONS ARI:
RESPONSIBLE FOR COMPLI ANCE WITil Tile FOLLOWING PROVISIONS:

~

1. Maintaining occupational, occasional and environmental ionizine radia-
tion exposures as low as reasonably achievable ( Al.AHA) . Current lovestiga-

tional' levels under our ALARA Program are:

Investigatfonal f.evels

(mrems per calendar quarter)

Level I Level Il

a. Whole body; head 6 trunk; 125 375
'

active blood-forming organs;
lens of eyes; or gonads

b. llands & forearms; feet 6 1875 5625

ankles

Additional limits are listed in Appendix D, FAMC Reg 40-604.

2. Obtaining and using proper personnel dosimetry devices in accordance with
Appendix E, FAMC Reg 40-604, Personnel Monitoring.

3. Complying with the provisions of Appendix C, Section IC, FAMC Reg 40-604,
Recommended Rules of Laboratory Safety for Radiation Workers.

4. Maintaining an inventory of radioactive materials in accordance with AR
.

40-61.

5. Posting of appropriate radiation warning signs and labels and the removal
of warning signs and labels when no longer required.

6. Instructing co-workers, technicians and trainees concerning the safe hand-
ling and usage of the radioactive materials listed in this authorization and
concerning their responsibilities and rights as occupational radiation workers.

7. Insuring the proper disposal of radioactive materials in accordance with
Appendix M FAMC Reg 40-604, Radioactive Waste, and such other provisions
specified in this authorization.

8. Notifying the Health Physics Office promptly of any changes in the use,
location, or possession of radioisotopes from the terms of this authorization.

9. Storing of radioactive materials such that they are secured from unauthor-

h.
.

4
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SECTION l li

ozed removal from the place of storage. Materials kept lu an unrestricted
area must he under the constant nurveillance and the immediate ennt rol of
t he principal user or ot her outln,irlad user.

10. Complying with applicable provisions of Appendix J, FAMC Peg 40-604,
Receipt, Transfer and Shipment of Radioactive Material and, in particular,
insuring that all NRC licensed or DA authorized radionctive materials enter-
Ing Fitzsimons Army Medical Center or its support activities have either
been processed through the Health Physics Of fice or have been documented by
the IIcalth Physics Office as having been received.

11. Insuring that NRC licensed or DA authorized radioactive v..iterials are
not transferred to unauthorized users or outside of FAMC or lu supported
activities.

12. In the event of an emergency situation, accomplishing the emergency
proccdures outlined in Appendix M, FAMC Reg 40-604, Radiological Emergencies.

13. Complying with the applienble provisions of Appendix Q, FAMC Heg
; 40-604, llealth Physics Aspect.s of Patient Care.

,m,
b '' ,

1
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SECTION 2B

NONROUTINE MEDIEAL,USES OF RADIDACTIVE MA'1ERIAl.
AUTHORIZATION TO USE RADIATION SOURCES

i.

1. Experimental and nonroutine medical uses of byproduct materials include
all human uses not specified in the Appendix to AR 40-37. Such uses may he
classified into one of two phases of development:

a. Clinical Research applies to a new use of radioactive material in
humans. hittle or nothing is known about the procedure and little or noth-
ing has been published on the subject. The basis for proceeding with the
new use in humans is derived f rom knowledge obt ained f rom animal studles.

This phase of development includes the initial introduct ion into humans and
initial trials on a limited number of patients.

b. Clinical Evaluation applies to the planned testing of a new diag-
-

- ,' nostic or therapeutic procedure in an appropriate series of control and
diseased humans. The procedure and results of clinical research will or-s

dinarily have been reported in the literature or at meetings. If adequate

information has not been puhl1shed, the applicant should have spent suffic-
.l e n t time with those who developed the test to he thoroughly familiar with
the details. :

2. The clinical research phase of experimental or nonroutine medical use of
radioactive material is normally limited to physicians under the supervision
of an individual physician with broad experience in clinical evaluation and
the use of radioisotope,. and under the guidance of the RCC representing a
number of disciplines. ndequate rr murces to conduct the trials shall be
availabic.

3. The clinical evaluation phase of experimental or nonroutine medical use
of radioactive material is normally limited to physicians under the super-

/% vision of an individual physician with broad experience in clinical evalua-
V tion and the use of radioisotopes and under the guidance of the RCC repre-

senting a number of disciplines. Adequate resources to conduct the trials !

shall be available, j

4. Applications for experimental or nonroutine uses of radioactive material
in humans are reviewed by the RCC. Applications should he supported by a re- !

search protocol which includes:

a. Title of study.

b. The purpose for conducting the study. Indicate whether or not the |

study is to be clinical research or clinical evaluation and explain why.
|

c. The plan of investigation is sufficient detail to permit a critical |
evaluation of the methods for conducting the experiments and the controls
established,

i
|
1

.
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St.CTION 2P,

d. A statement as to whether or not any planned complementary drue or
radioisotope administration is conternplated in conjunction with t he stud'..

e. A statement about t h( expected fate of the isotope administered
and, if the procedure is for therapy, a statement about the expected ef-
fccts.

f. If the appilcation in for clinical research, an outline of rt !a t ed

work conducted by the applicant or others in laboratory animals and in
humans, including data on location, eflective half-life, and radiation dos-
age. if no work has been conducted in animals, explain why. pertinent re-

ferences and a brief abstract prepared by the applicant of published or un-
published material should be submitted. (The brochure of a commercial
supplier is not a satisfactory authority for this purpose.)

g. If the application is f or clinical evaluat ion, pert lent references
and a brief abstract prepared by the applicant of published or unpublished
material, including information on localization, effective half-life, and
radiation dosage should be submitted. (The brochure of a commercial sup-
plier is not a satisfactory authority for this purpose.)

y

h. If volunteers are to be used as human subjects of research, the
provisions of AR 70-25 and AR 40-37 apply. The applicant must include the

,

written consent of Office of The Surgeon Cencral secured in accordance with
these regulations.

,

1. If investigational drugs are to he used clinically in the project on
human subjects, the provisions of AR 40-37 apply, and the applicant must in-
clude the written approval of the Army investigational Drup Review Board oh-
tained in accordance with that regulatlon. Investinatlonal drugs are defined
as: "A new d rug, not yet approved by the Commissioner of Food and Drugs, De-
partment of Ilealth and lluman Services for general use by the public as a safe
and efficacious drug, and that is proposed for clinical study under Department
of Army auspices af ter adequate preclinical informat ion has been obtained."

P:' j. A description of human subjects to be studied:
w

(1) Persons without manifest disease - number. method of selection,
age range.

(2) Persons with manifest disease - number, nature of pathology,
method of selection, age range.

(3) Pregnant women will ordinarily be excluded from any test not in- I
lvolving the condition of the pregnancy itself. Specify whether or not pregnant

women will be tested and if so, explain why.

(4) Persons under the age of 18 years will ordinarily be excluded |
from any test involving radiation exposures. Specify whether or not persons j
under 18 years of age will be tested and if so, explain why. j

I
:

tw
.
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APPENDlX C*

.

RESPONSIBILITIES OF PI:1NCIPAL USERS OF RADI0 ACTIVE MATERI ALS

1, PURPOSE. The purpose of this APPENDIX is to delineate the responsibilI-*

ties and authority of a Principal User of radioactive material.

2. EXPLANATION OF TERMS.

a. Principal User. See definition, Appendix B to this regulation.

b. Co-worker. See definition. Appencix B to this regulation.
.

See definition. Appendix li to this regulation.c. Trainee.

d. Technician. See definit ioni, Appendix 11 to this regulat ion.

3. RESPONSIBILITIES.

llecome thoroughly f amiliar with t he content s of t his regulat inn
'

a. ,

prior to the use of radiation sources.

b. Obtain and use radiation sources only as authorized by this regula-
.

tion.

Take adequate precautionary measures to protect himself and othersc.
from unwarranted exposure to radiation.

- h,
,

d. Seek advice and assistance from the RPO when in doubt concerning the
'

-

safety of an operation.

Prescribe rules, procedures, SOPS, o,r protocols for the use of radio-e.
active materials under his control to insure their proper and safe use. These
will be made available to any radiation worker in that area and will he fur- ,

nished to-the llealth Physics Office upon request. (See Section IC to this
!Appendix for a list of minimum radiation laboratory safety rules.).

'f. Insure *that all personnel working under his authorization or in-his-
- area of responsibility'are' familiar with the specific practices to be followed

or avoided in the interest of radiological safety, llealth Physics will assist
in providing instruction in radiation safety upon request,

~

.

Preclude the misuse of radioisotopes and radiation producing devicesg.-

by. unstable or' irresponsible personnel who might endanger themselves or others
,

&

-

*
.
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h. Insure that all rules, procedures, and practices'of radiolonical
safety are rigorously followed in the work area.

1. Seek the assistance of the appropriate supervisors if assistance
in obtaining cooperation and compliance is needed. Although llealth Physics
is available to provide necensary technical advice on m.itters ol radio-
logical safety, enforcement of regulations and rules is basically the re-
sponsibility of the immediate r.upervisor. All disputes should be resolved
at the lowest possible level.

J. The Principal User wl]1 promptly report to the RPO all known or
suspected overexposures to radiation. The overexposed individual shall co-
operate in any and all attempts to evaluate his radiation exposure.

k. Maintain a current inventory of the quantity of radioactive naterial
on hand to be readily available to the RI'O upon request. The inventory wi11
include the radionuclide(s), activity, and date of that activity.

1. Provide information and assistance to Health Physics personnel~

- which is necessary for the completion of adequate radiation protection sur-
- veys, Where recommended by NRC Reg Guide 8.23, the Principal User is re-

quired to perform daily radiation surveys of his activity.

m. The Principal User is directly responsible to the RCC for violations
of this regulation by personnel working under his aut horixat lon. The RPO will
report all cases of t his nature to the Commit tee whenever appropriate correct-
ive actions are not initiated by the Principal User or when violations are
repeated or flagrant. The l'rincipal User will he invited to the meetion at
which the matter is discussed.

n. Additional specific responsibilities are descrlhed in:

(1) Appendix D, para 3 (5) Appendix M, para 2b, 2c

(2) Appendix G, para 1 (6) Appendix 0, para 2bg
')

(3) Appendix J, para 4b (7) Appendix S. para 2b

(4) Appendix K para Ic (8) Appendix V, para 3

I

|

|

% |
.
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SECTION 1C

MINIMUM RULCS OF LAliORATORY SAFF.TY FOR RADI ATION FORI:E1:S
RESPONSIBILITIES OF PR,tNCIPAL USERS OF HAD10ACTIVF MATERIAL

1. No eating, drinking, smoking or applying cosmetics in any area where
radioisotopes are stored or used.

2. Do not bring food or drink into areas where radioisotopes are used or
stored, even if it is to I,e eat en elsewhere.

3. Do not store food (lunch bags, soft drinks, etc.) in cabinets, refrig-
erators, etc., 5.hich are used or have been used for radioactive material.

4. Do not use laboratory glassware or equipment for the preparation or
:onsn=ntion e' d aad or drink.

5. Wear protectivs lives, aprons, laboratory coats, etc., whenever there._

is a possibility of contaminating oneself,-
,

v
6. f>rotect all breaks in the skin with waterproof material (e.g., rubber
gloves) whenever handling radioactive materials.

7. Wash hands thoroughly, including under fingernails, with mild soap and
water and a soft brush after handling any radioisotope; monitor hands with
a suitable detector before going about any other work and whenever leaving
the laboratcry for meals, coffee breaks, etc., and especially before eating,
drinking, smoking or applying cosmetics.

8. Never wash hands with solvent materials; use mild soap and water and a
soft brush if needed.

9. Eliminate all sharp objects (e.g. , broken glassware) from areas where
radioactive materials are used.

,e O ,

kwd 10. Wear film badges (if issued) at all times during duty hours, except for
medical and dental appointments.

11. When 1 caving the work area for the day or for medical or dental appoint-
ment, Jeave film badge in a controlled, low background area where it will
not be exposed to radiation. Do not take the film badge home.

12. Do not tamper with film badges. Protect them from damage (i.e., mechs
anical, heat, moisture, chemical stresses).

13. Mark all radiologically contaminated or potentially contaminated con-
tainers and equipment. clearly with radioactive marking tape.

I
14. At the conclusion of each run of the experiment using radioactive ma- |
terial, decontaminate areas, change absorbent paper, clean up equipment, !
etc., to avoid buildup of contamination. I

tw
.

d
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15. Do not wear lab coata which were worn during the use of radionetIve |

material for other work or outside the lab. Contamination on the coat
,

may be spread, absorbed or ingested if care is not taken. ;

16. Never pipet by mouth, not even water. Bad habitn, ence formed, are ;

not easily broken.

17. Report all known or suspected exposures, contamination, spills, in- |
'halations, ingestions, absorptions, or injections of radioactive materials

IMMEDIATELY to llealth Physics, Ext. 3826, and to your inmediate supervisor.
No punit ive act ion will be taken against individuals who are accidentally j
exposed to radiation, for the accident, or for prompt reporting, i

|

18. Dispose of radioact Ive weist e only in the receptacles provided. Do

not mix radioactive and nonradioactive waste.

19. If a radioactive waste sink la available, follow the posted instruc-
tions for use. Be sure to complete the logbook entry.

.' 20. Keep work areas where radioactive materials are used free from un-
necessary materials and equipment.._

21. Where practical, use absorbent paper to limit the spread of contami-
nation.

22. Use common sense.

2 ", . Do not handle telephone, reports, etc., with contaminated hands or
while using protective gloves.

24. Keep fingernails short and clean.
.

25. Personnel working with radioactive materials will report De1EDIATELY
to the appropriate superior and to the Health Physics Section any cuts or
skin abrasions occurring during the working hours.

N 26. The following procedures are followed in the event of a wound incurred
while working with radioactive materials:

a. Wash the injured area at-once with running water. Time is impor-
tant; even a few seconds may make a considerable difference.

b. Notify the appropriate superior and the IIcalth Physics Office,
Ext 3826,

c. Scif-treatment or antiseptics shall not be employed until the
wound has been checked by a medical officer,

b.
'

.

e
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APPENDIX D

CONTl;0L MEASURES AND PROTECTION STANDARDS FOR RADIATION EXPOSURE

I. REFERENCES.

a. Title 10, Code of Federal Regulatluns. Part 20, U.S. Nuclear He-
gulatory Commission Rules and Regulations.

b. Ar 40-14, Control and Recording Procedures for Occupational Ex-
posure to Ionizing Radiation.-

.

NCRP Report No. 39, Basic Radiation Protection Criteria.' c.

d. NUREG 0267, Principles n'nd Practices for Keeping Occupational
Radiation Exposures At Medical Institutions As Low As Reasonably Achievabic.

2. APPLICABILITY. The definitions and limitations stated in this Appendix
are peacetime standards for occupational exposure of personnel to ionizing
radiation. Occupational exposure to ionizing radiation is that exposure in-
curred as a result of an individual's employment or duty. No portion of this
Appendix shall be interpreted as limiting the intentional exposure of an in-
dividual to radiation for the purpose of medical diagnosis or medical therapy
of that individual.

3. DEFINITIONS AND REQUIREMENTS FOR CONTROLLED AREAS. A controlled area is
a defined area in which the occupational exposure of personnel to radiation
is under the supervision of the Radiation Protection Officer (RPO).,

,

a. Restricted Area.

(1) Definition: Any area designated by the RPO to which access will
be limited and in which precautionary measures are taken for the purpose of pro-
tecting individuals from exposure to ionizing radiation or radoactive materials.

(2) Requirement: A controlled area will be under the supervision of
an individual authorized by the Radiation Control Committee (RCC) to use sources
of radiation in that| area.

b. Radiation Area.

~ (1) Definition: Any area accessible to personnel in which there ex- ,

ists radiation at such levels that a major portion of the body could receive in |

any one hour a dose equivalent in excess of 2 millirem, or in any five con- |
'

secutive days a dose equivalent in excess of 100 milirem.

h.
*

|

|a

|D-1

DECOMMISSIO MING RECORDS |
|



- . . . . - -- - - - _ _ . - - . - _ _ . _ . - - . - - . - . - -- _.

, .-

FAMC Reg 40-604
;

(2) Requirement: Each radiation area shall be conspicuously
. posted with a sign or signs bearing the radiation caution symbol and the words:

CAUTION,

RADIATION AREA
.

c. Iligh Radiation Area,
t

[ (1) Defjnition: Any area accessible to personnel in which there ex-
ists radiation at such leveln t hat a major port ion of t he body could receive in
any one hour'of dose equivalent in excess or 100 millirem.

'

1 (2) Requirements:

(a) .A high radiation area shall not he establiahed without the,

! approval of the RPO or his representative except in any emergency.

(b) Each high radiation aren established for more than 30 days
- ' '

.shall be equipped with control devices in accordance with 10 CFR 20.203 and 29t

;CFR 1919.96.
: . ;~

(c) Except in an emergency, no individual shall enter a high*

| radiation area until the aren has been monitored by llealth Physics and approval*

for his entry has been given by Health Physics.
1

; (d) No individual shall enter or remain in a high radiation area i

| unless personnel are immediately available in the vicinity to render assistance.
.

4

(e) Each high radiation area shall he conspicuously posted with
a sign or signs bearing the radiation caution symbol and the words:

I CAUTION
llIGH RADIATION AREA,

d. Airborne Radiation Area. '

i (,
\J;l (1) Definition: Any room, enclosure, or operating area in which air-

; borne radioactive materials exist in concentrations in excess of amounts spec-
ified in Appendix B, Table 1, Column 1, Title 10, Code of Federal Regulations,
Part 20. or any room, enclosure, or operating area in which airborne radioactive
material exists in concentrations which, averaged over the number of hours in any
week during whien individuals are in the area, exceed 25 percent of the announts

! specified'in the above. referenced Code of Federal Regulations.
1

(2) Requirements:

; (a) An airborne radioactivity area shall not be established with-
out approval of the RPO or his representative except in an emergency. -

(b) .The' RPO shall direct the use of respiratory protective
devices, ventilation control measures, and other appropriate actions with air-

,

borne radioactivity areas,

e

i <
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(c)- Each airborne radioactivity area shall be conspicu-
ously posted'with a sign or signs bearing the radiation caution symbol and-L the words:

*
.

CAlfT ION .

AIREORNC RADIOACTIVITY ARCA

Areas Where Radioactive Meterial'is Present.c.

(1) The provisions of this paragraph apply to materials which
have been procured and are useful because of their radioactive component.

(2) Each area or room and principal container in which radio-
ctive material is stored or used shall be conspicuously posted with a sign

or signs bearing the radiation caution symbol and the words:

CAUTION
RADIDACTIVE FLATERIAL

JS (3) Sampica, working solutions, Inhoratory standards, check
- s2- sources, etc., must be labeled, segregated, or otherwise identified in such

a manner that all personnel in the area recognize that radioactive material
is present in the object. Radioactive marking tape may he used for this
purpose. The label should include the specific nuclide, activity, date
(or time) of that activity, name (or initials) of individual responsibic for
the radioactive material. llowever, beakers, flaaks, test tubes, and other
laboratory containers used transiently (within one working day) in labora-
tory procedures are exempt from labeling requirements, provided the area in'

which the material is used is adequately labeled with signs or tapes.
.

f. Contaminated Areas.

(1) Definition: Any area, including work areas, which are con-
taminated with radioactive material to levels in excess of values published
in Section 1S to Appendix S of this regulation (Contamination Control and De-

w contamination Operations).
; .

*

; (2) All areas designated as " Contaminated Areas" will always be'

regarded as heavily contaminated and must be surveyed by Health Physics fol-
lowinguseanddecontyminationinordertobeconsideredfreeofcontamination.

| g. Special Areas of Concern.
I

!- (1) At the discretion of the RPO, dose rates may be posted for in-
; formation purposes at any point.

-

(2) Specially designated sinks, approved by the RPO, through which
radioactive material may be discharged into the sanitary sewer system shall
be conspicuously posted with the radiation caution symbol and the words:,

'

1

-
-,

' * .
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CAUTION

RADI0 ACTIVE MATERIAL DISPOSAL SINK

i A log will be maintained licting the date, type, and anount (in mC1) of
~ *

liquid waste dumped.

(3) All laboratory receptacles for radioactive waste shall be
conspicuously posted with the radiation caution symbol and the words:

CAUTION
RADIDACTIVE WASTE

4. RADIATION PROTECTION STANDARDS. Every effort will be made to maintain
the radiation dose equivalent as far below the following radiation protec- ,

tion standards as practicahic. Positive efforts will be carried out to ful-
fill this objective, and determination of necessity will be weinhed against
the benefits to be expected. (See Table, page D-8).

Basic radiation protection standards noopted for the control ofa.

f occupatlonal exposures to ionizing radiation include (s ubj ec t to change by
' Federal regulations):

-

(1) The accumulated dose equivalent of radiation to the whole body;
head and trunk; active blood-forming organs; gonads; or lens of the eye will
not exceed:

(a) 1.25 rem in any calendar quarter, nor

(b) 5 rem in any one (1) calendar year.

(2) The accumulated dose equivalent of radiation to the' skin of
the whole body (other than hands and forearms); cornea of the eye; and bone
will not exceed:

(a) 7.50 rem in any calendar quarter, nor

(nr
4 ~.v' (b) 30 rem in any one (1) calendar year.

(3) The accumulated dose equivalent of radiation to the hands and
wrists or the feet and ankles will not exceed:

(a) 18.75 ren in any calendar quarter, nor

(b) 75 rem in any one (1) calendar year.

(4) The accumulated dose of radiation to the forearms will not exceed:

(a) 10 rem in any calendar quarter, nor

(b) 30 rem in any one (1) calendar year.

h.
.

~

D-4



_. _ __ _ . . _ _ _ . . _ _ _..._ _ ._.. __ _ ____ _ _ . _ _ _ . _ . _ ._ . _

-s -

e

FAMC Reg 40-604-

(5) The accunulated dose equivalent or radiation to the thyrold;
other organs; tissues; and organ systems will not exceed:

(a) 5 rem in any calendar quarter, nor

(b) 15 rem in any'1 calendar year.

(6) Individual (s) under 18 years of age, females known to be
pregnant, and occasionally exposed individual (s) will not be exposed to a
whole body dose equivalent of more than:

(a) 2 M1111 rem in any 1 hour, nor

(b) 100 millrem in any 7 consecutive days, nor

(c) 500 millirem in any I calendar year, nor

(d) more than 10 percent of the values in (2), (3), (4),
and (5) above, for other areas of the body .g_

N1 (7) Individuals over 18 years of age but who have not yet reached
their 19th birthday may be occupationally exposed to ionizing radiation pro-
vided that they do not exceed 1.25 rem dose equivalent to the whole body in
any calendar quarter, nor 3 rem in the 12 consecutive months prior to their
19th birthday.

(8) Women of reproductive capacity should be occupationally ex-
posed only under conditions where the dose equivalent to the abdomen will

{not exceed: '.

(a) 170 millirem in any calendar quarter, nor

(b) 500 millirem in any 9 month period.
!

(9) Females known to be pregnant should not be occupationally ex-f'+ posed to ionizing r'adiation more than 4a (6) (a) and (b), and 4a (8) above.'"'
It is the responsibility of the female employee to advise her employer of the
fact that she is pr,egnant.

Ib. Radiation protection standards adopted for the control of planned
occupational exposu'res to ionizing radiation under emergency situations in-
clude: !

|

(1) Life Saving:

1

(a) The accumulated dose equivalent of radiation to the whole Ibody should not exceed 100 rem. |

(b) j The accumulated total dose equivalent of radiation to the
hands and forearms should not exceed 300 rem.

!tw
~

i
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(2) Less Urgent:

6 ,,, (a) The accumulated dose equivalent of radiation to the whole
body should not exceed 25 reni.

(b) The accumulated total dose equivalent of radiation to the
hands and forearms should not exceed 100 rem.

Radiation protection standards adopted for the control of non-occu-c.

pational exposures to lonizing radiation include l imi t i ny, the use of sources
of ionizing radiation such that the accumulated dose equivalent of radiation
to the whole body for an individual in the general population (exclusive of
natural background and medical and dental exposures) will not exceed 0.5 rem
in any 1 calendar year.

d. Alternate radiation protection standards, less restrictive than those
prescribed in 4a above, may be used in special circumstances when approved by
the Surgeon Cencral of the military department concerned.

~

(1) proposals for the use of alternate standards will contain com-.

plete justification and will describe the procedures by which the alternate
standards will be impicmented.

(2) Alternate radiation protection standards will not be consid-
ered for individuals under 19 years of age, females known to be pregnant,
occasionally exposed individuals, women of reproductive capacity or nonoccu-
pational exposure to ionizing radiation.

When dosimetry indicates that an individual may have received |
-

c.

greater than 40 millirem per month whole body exposure; exposure to unusual
concentrations of airborne radioactive material; or the individual believes
he may have been exposed to excessive ionizing radiation, the RPO will dir-
ect an investigation of the circumstances of the exposure. A written report
of the investigation will be prepared and maintained by the RPO.

|
f. When it is determined that ar individual may have received a dose

|
g -. ,
N, ? of ionizing radiation in excess of the limits stated in para 4 above, or

Ihas been exposed to airborne concentrations of radioactive material in
|

excess of 25 percent of the amounts specified in Appendix B, Tabic 1. Column
1, 10 CFR 20, when averaged over the number of hours in any week, a report
of the findings will be made to the RCC for recommendation for corrective I

action will be prepared by the Rpo and submitted through US Army Health Ser-
vices Command, ATTN: llSPA-P, Fort Sam Houston, TX 78234, to the Surgeon

,

|General and the USNRC in compliance with pertinent directives.

g. The exemption of medical exposure from consideration relative to
permissibic exposure limits of this Appendix apply only to the patient. All
other personnel such as physicians and technicians administering exposures |are subject to the permissible exposure limits listed above. |

S. ACCIDENTAL EXPOSURE TO IONIZING RADIATION. The specific procedures and
*

responsibilities relating to the accidental exposure of personnel to known

tw
.
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or sustacted overexposures are delineated in Appendix V to this regula-
tion.

6

.

a. Internal Exposure All persons who are known or suspected to
have been internally exposed to quantitles of radioactive r.aterial in ex-
cess of the amounts specified in Appendix V of this regulation shall be re-
ported to the Rp0

b. External Exposure. All persons who are known or suspected to have
been ext ernally exposed to radiation levels in excess of those listed in
para 4 obove shall be reported IMMEDIATELY to the Rp0.

6. DEF1 NIT 10NS. The chart on page D-9 includes a list of the currently
used radiation units.

,~

\a
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TABLE - Occupational Exposure LimitsI *:

$E7 o
x
C
n

Mot to Exceed r-

T
Rems per Rems per gAccumulated Dose Equivalent calendar calendar r-

of Radiation to: quarter year ,

,

Uhole Body; Mcad & Trunk; Active Blood- 1.25 5
forming Organs; Gonads; Lens of Eye

Skin of the Uhole Body; Cornea of the Eye; ~

and Bone 7.30 30

Hands & Wrists; Feet & Ankles 18.75 75
o

1

x
Forearms 10 30

- Thyroid; Organs; Tissued; Organ Systems 5 15

)

Individuals Over 18 Years of Age, but Not 1.25 3
Yet 19 Years - Uhole Body
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Quantity Of
k'hich It is

Unit a Measure Definition Major Use

I CUT.IE Activity Quantity of a radionuclide in which Describes rate at which a
(C1) 3.7 x 1010 nuclear transformations radionuclide decays. @

occur per sec. Historically, the 1 Ci = 3.7 x 1010 pp3, g
number of transformations per sec = 2.22 x 1012 DPM. p
of a 1 gm sample of Ra-226. n

ROTENTCEN Exposure QuantityofXorly' radiation that Measure of intensity of f
(R) producesgonization in air equal to radiation fields. Tells j

2.08 x 10 on pairs per cubic cen- nothing about the amount
timeter of air at STP. 2.58 10' of energy absorbed or the
Coulomb / kilogram 1 e.s.u. of charge / biological injury that
cc 1 e.s.u. of charge /0.001293 gm might occur. *

RAD Absorbed Quantity of any type of ionizing Describes the energy that
(rad) Dose radiation which deposits 100 ergs of is imparted to the material

_ energy per gram of absorber material. being irradiated. Puts all
a types of radiations on an

absorbed energy equivalent
basis. Not fully descriptive
of the biological injury that
might be caused

i
.

ROi Dose Dose in rads x RBE or A unit that establishes equiv- s
(rem) Equivalent Dose in rads x QF alence on a biological effect #

The 2 expressions for deterning basis (RBE). Compares the bio-
dose equivalents in rem are used to logical effect to Cebalt-60

j distinguish radiobiology experiments gamma rays.
| and radiation protection. The use
! of Relative Biological Effectiveness
! (RBE) in calculating dose equivalent
( in rem is reserved for radiation
f biology experiments where the spe-
'

cific biological effect is stated.
The use of Quality Factor (OF) is re-
served for use in radiation protection.
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API'ENDIX E

PERSONNEL MONITORING

1. PURPOSE. The purpose of the personnel monitoring program is to:

Quantitatively estimate the mann! ede of the exposure of individ-a.
aalu to sources of ionizing radiatlon.

h. Detect hazardous conditions relating to ionizing radiation expo-

sure not found during radiation protection surveys.

r
2. SELECTION OF l'ARTICIPANTS. Personnel selected for personnel monitor-

s,.

ing will include:

a. Individuais who are likely to receive an accumuinted exposure in
excess of 10 percent of the applicable quarterly basic radiation protection
standard. (See Appendix D t o these regniat ions.)

EXAMPI.E: Radiation protectton standards are based on a 50-week
year. Therefore, to be occupationally exposed, one must potentially re-
ceive 100 mR per week whole body.

SR per year = 5000 mR

5000 m3 = 100 mR per wk
50 wks

{} b. Other individuals selected by the RPO.

3. DEVICES AND METil0DS FOR PERSONNEL. MONITORING.

A film hadge is the primary dosimetric device for personnel moni-a.
toring in the Army. It consists of a packet of radiosensitive photographic
film in a plastic holder. The RPO will determine which person (s) will be
issued which type (s) of dosimeter using the guidelines in AR 40-14. The

following types or film hadnes are available:

(1) Whole body hadge. Senaltive to beta, x-ray, and gamma rad-

fation and worn to measure the exposure received by the whole body.

(2) Wrlst badge. Same as the whole body hadge except that it is

provided with a wrist band so that it can be used to measure the dose to ,

the wrist. Further, anyone who is issued an extremity personnel dosimeter

b.
.
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_ . _ _



1

- .-

^

FAMC Hen 40-604

-will also be issued a whole body badge. '

(3). Collar.or neck badge. Same as.the.whole body badge except
-that f.t is used to monitor exposure to:the head and neck' area,

b. Thermoluminescent dosimeters are useful for dose measurements
where other devices are to cumbersome or are otherwise unsuitable.

.c. Bioassay methods may be employed in some cases to assess the
quantity of certain radioisotopes which are present within the body.
Available techniques include: S51cetive organ scanning.

4. CENERAL CUIDELINES.
,

a. Each person, except those being exposed to a radiation source for
1 medical purposes, who occupies a controlled area for more than one day will
wear a film badge unless specifically exempted by the RPO.

b., . Film hadges will not he used for r.ny purpose other than personnel
monitoring without the approval of.the Rpo.,,

\1
Only those film badges issued from the Health Physics Office shal1c.

be acceptable in meeting the requirements of this paragraph for persons
.

coming under the scope of this regulation.
,

'

d. - Film badges shall - not be worn by personnel when occupationally ex-
posed at other facilitics. When military or civilian personnel are exposed
to ionizing radiation at an installation outside the jurisdiction of FAMC,
they shall insure that the required exposure information is furnished to the
RP0'at_least quarterly.*

1Other dosimetric devices and methods may be employed to supplemente.
,

the film badge under certain circumstances. The RPO will designate those '

-individuals authorized to substitute another device or method for the film
badge based upon the occupational hazards to which they are exposed.,

'"
f '. Film badges should be stored in controlled, low dose rate areas

when not being worn by the individual. The area should not he exposed to
,

heat greater than normal room temperature, normpi humidity, or unusual J

; chemical exposure,
,

i g. Film badges used for personnel dosimetry shall not be worn during
medical and. dental x-ray exposures or when the individual is to receive a

i . radioisotope treatment. Clearance wil1 he obtained f rom the RPO hefore
!' : wearing the film hadge after completion of radioisotope treatment proce- s

' dures.
2

'h. Film badges will not he worn off duty..

!

1._ The film badge will not be intentionally exposed, tampered with,
or damaged.

,

i
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j.. Whenever a film badge is thought,to have been lost.. damaged, ac-
cidentally exposed, tec...the RPO will-be promptly notified. A replacement

'_ badge will be issued immediately.

k. 'The whole body badge should be worn on the torso betweei. the. neck i

and the waist.

1. The whole body film ba'dge will be worn under the lead apron and
the wrist badge under the Icad glove when these protective items are worn.

m. The wrist badge will be worn on the side of the wrist facing the
. radiation' source.

n. Film. badges should never he cartled in the pocket, subjected to
mechanical stress, chemical fumen, heat, humidity, n'r direct sunlight since
these can damage the' film and give f alse resul ts.

o. Film badges will he worn only by the individual to whom they are
p- issued.

,

+-

p. Collar or neck badges will be worn on the outside of the lead'

apron.

5. ADMINISTRATION,

a. Applicants for film badge service will appear in person with his
llealth Record at the llealth Physics Office to complete a DD Form 1952.

b. Personnel on permanent personnel monitoting service will be subject
to medical examinations in accordance with Appendix F to this regulation.

c. Health Physics will exchange film badges and send the film packets
along with photedosimetry reports to Lexington-Blue Crass Army Depot for
monthly development and exposure evaluation.

se.
q. d. Records of exposures will be maintnined as follows:

(1) Lexington-Blue Crass Army Depot maintains permanent records
of all exposure readings and returns the Photodosimetry Report to the HPO.

(2) The RF0 maintains DD Form 1141 (Record of Occupational Expo-
sure to, Ionizing Radiation) for all military and civilian personnel assigned
or attached to FAMC who are participants in the FAMC personnel monitoring
program in accordance with AR 40-14. '

(3) When an individual'8 DD Form 1141 is maintained by the Hl't', a
copy of FAMC Form 1519 (DD Form 1141 Locator) will be placed on the out side
of the Health Record by the custodian of the individual's medical record.

(4). When clearing Post, personnel who were occupationally exposed
will bring their medical records to the llealth Physics Of fice for proper

tw I
:.
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E-3 ]



FAMC Reg 40-604

posting of DD 1141 prior to final clearance being granted.

(5) The RPO will forward the photodosimetry reports of Radiation
Workers to the appropriate custodian of the medical record of each monitored
individual at intervals not to exceed a calendar quarter. Reports of zero
exposure will not be furnished to monitored visitors, unless requested by
the visitor or the custodian of his exposure record.

(6) The " Record of Occupational Exposure to Ionizing Radiation"
and records sf bioassay results shall be made available to the individual
or his uuperiord ':pon request to the RPO.

(7) The results of bionssay, whole body radioactivity measure-
ments, or estimation of internal exposure to persons registered in the per-
sonnel monitoring program shall be sent to the RPO who is responsible for
posting data to the DD l'orm 1141 and other dosimetry files.

.

e. Personnel monitoring will be discontinued when an individual de-
parts or is assigned duties which, in the opinion of the RPO, do not warrant, . .

i ., continuation.
*

6. INVESTICATIONS.

a, licalth Phyuics personnel will inquire into all excessive, unusual,
or unanticipated exposure results.

b. Exposurca in excess raf ALARA standards will be investigated by the
RPO and a written report will be prepared. ,

1
|

|

|

|
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APPENDIX F

MEDICAL. SURVEILLANCE OF RADIATION WORKERS

1. CENERAL. The low exposures at FAMC and the limited putential for ex-
pos src to radiation workers obviates the need for extraordinary medical
surveillance. At the exposure levels experienced at FAMC (generally lower
than limits set for the general population), no cijnical effects to radia-,

tion exposure can be expected. Under certain circumstances (e.g., an ex-
posure investigation), the RPO may require medical evaluation specific to
radiation exposure.

,

2. PURPOSE. It is the purpose of this regulation to promulgate the med-'

ical evaluation procedures for radiation workers at FAMC based upon appll-
cable regulations, guidelines, snd the professional opinion of the RPO and
the Radiation Control Committee (RCC).

3. RESPONSIBILITIES,

The RCC is responsibic for providing guidance and rendering profes-a.

sional opinions regarding suitable medical evaluation procedures for rad-
iation workers at FAMC.

b. The RPO is responsible for monitoring working conditions which
could result in the accidental ingestion, inhalation, injection, or absorp-
tion of radioisotopes by workers and taking action to reduce such hazards. ,

The Preventive Medicine Officer is responsibic for: )c.

(1) Coordinating medical examination requirements (pre-employment,
medical surveillance, etc.) for personnel exposed to ionizing or non-
ionizing radiation with the supervisors of the activity involved. Require-
ments for these examinations will be based on guidance from the RCC, the
RPO, and the US Army Environmental Hygiene Agency.

(2) Evaluating the results of examinations and recording these in
the individual's medical record.

(3) Ordering appropriate examinations for possibic overexposures
to ionizing or nonionizing radiation based on recommendations from the RCC
or other qualified specialists.

4. MEDICAL EVALUATIONS.

h.
.

.

**
l-I



.. . _. . ... . . _ _ _ _ ____ . . . . . . _ . _ _ _ - . . . _ ._ - _ _ _ _

-

!
2

FAMC Reg 40-604

a. Initial Examination. Pre-placement / pre-employment medical examina-
tions are required. For workers exposed to radiation hazards, this examina- i

,

tion should consist of a review of prior occupational exposure and a descrip-'

tion of any unusual exposure to radiation resulting from previous occupations,
accidents, or diagnostic procedures. Any therapeutic exposure will be listed
by the dosage and the areas treated. This information in diagnostic and ther- |apeutic radiation will be recorded as a portion of the history, but will not '

be entered on DD Form 1141 (Record of Occupational Exposure to Ionizing Rad-
intion). The family and personal medical history will note the presence or,

absence of cancer, blood dyscrastas, thyroid disease, history of recurrent
abortion,' congenital malformation, or any other inheritable conditions which
may be associated with exposure to radiatJun.

b. Periodic Examinations. Radiation workers should receive periodic
medical examinations at intervals not to exceed three years.

c. Termination Examinations. Termination examinations will not ordi-
narily be conducted. The RP0 may, after reviewing the individual's DD 1141

. at the time of outprocessing, request a termination examination of the in-
dividual by the Preventive Medicine Officer.

.

d. Special Cases. If the RPO identifies areas of particular hazard
from radioisotopes, especially areas of potential internal hazard from
radioisotopes, he will take appropriate action to minimize the hazard and
will advise the Preventive Medicine Officer of the hazard. The RPO, seek-
ing whatever consultation he deems necessary, will direct the appropriate
additional bioassays or selective organ scans which might be of medical bene-
fit in the evaluation of suspected exposure of the individual. He will in-

-sure that such studies are conducted and that the results are evaluated by
well-trained professional personnel.

,

e. Consultation. Professional advice in the area of radiation ex-
posure is available from Chief, Ophthalmology; Chief, Radiology; Chief,
Nuclear Medicine; or Chief, Radiation Therapy. Any physician engaged in the
evaluation of radiation workers may seek the advice of any of these individ-

{'y uals to assist in such evaluations. .

f. Reports. Abnormal medical findings discovered during medical ex-
aminations of radiation workers will be IMMEDIATELY reported to the RCC for
appropriate action. The RPO (Ext. 3826) will coordinate such reporting.

5. REFERENCES. AR 40-5, Health and Environment.

'

.

,,.
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APPENDIX G .

PREGNANCY SURVEILLANCE PROGRAM

1. Fenale radiation workers are subject to the. pregnancy-surveillance
program.- It is the: responsibility of both the individual and her super-
visor to notify the Radiation Protection Officer-(RPO) immediately upon
learning of a confirmed pregnancy.

I

2. The RPO will survey the working environment and the worker's radiation
exposure history to determine the advisability of her continuing work in
that area for the duration of her pregnancy.

3.- The RPO will brief the pregnant employee concerning radiation risks to j

' the embryo-fetus (Section 2 to Ap,pendix G) . The RPO will consider the I

worker's past exposure history and her working environment during this brief-
ing. The primary ob'jective is to advise the worker on the risks involved in
continuing to work in the area. A counseling statement (Section 1) will be

- completed regardless of her choite. .

'If the worker has a fear that the type of work she is doing will 'a.
be' hazardous to her fetus, she can resign (civilian employee), or may re-
quest discharge because of pregnancy (military). If'she would prefer to

be retained in the service, she should' request reclassification,

j' b. If the worker is to continue. working in the area, an additional
briefing by the RPO,' covering precautions she can utilize to insure that .

!j"', her. exposure is kept as low as practicabic, should be given prior to allow-
! .ing her to continue working with radiation.'"

4. The RPO will make specific recommendations to the appropriate person-
nel branch for a change in working environment during pregnancy when it is
considered desirabic from the radiological health standpoint.

5. Section IG, Statement of Pregnancy.,

Section 2G, Possible llcalth Risks to Chil.dren of Women Who Are Exposed
to Radiation During Pregnancy.

.

's - G-1
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SECTION 1-G

STATEMENT

1 ACKNOWl, EDGE IIAVING READ U.S. NRC REGUI.ATORY CUIDE 8.13 CONCERNING

POSSIBLE PRENATAL RADIATION EXPOSURE AND HAVING BEEN COUNSELED BY

Ti!E RADIATION PROTECTION OFFICER (RPO) CONCERNING MY PAST EXPOSURE

IIISTORY AND POTENTI AL FOR EXPOSURE DURING MY PRECNANCY.
.

After having considered all the information presented and having had
the opportunity to ask questions concerning posbible risks, 1 have decided
to (initial appropriate section):

I will resign because of my pregnancy since I do not prefera.
to do radiation type work. (Civilian Employce)

b. I will request discharge from the Army because of pregnancy
'under applicabic regulations.

I would like to be re-classified into an MOS for which I amc.
iqualified. 1

d. Remain in my present position. The RPO has pointed out methods |

|whereby I can reduce my exposure to even lower levels.

PRISTED NAME
l

SIGNATURE DaTE

..

C-2 -

1-



- ..

SECTION IG

FAMC. Reg 40-604
s

STATEMENT

I ACKNOWLEDGE HAVING READ U.S. NRC REGULATORY CUIDE 8.13 CONCERNING

POSSIBLE PRENATAL RADIATION EXPOSURE AND HAVING BEEN COUNSELED BY THE

RADIATION PROTECTION.0FFICER (RPO) CONCERNING MY PAST EXPOSURE HISTORY

AND POTENTIAL FOR EXPOSURE DURING MY PREGNANCY.
i

After having considered all the information presented and having
hadtheopportunity(oaskquestionsconcerningpossiblerisks,Ihave
decided to (initial appropriate section):

!-
.

.

I will| resign because of my pregnancy since I do not pre-a.
fertodoradiationpypework. (civilian employee)

b. I will request discharge from the Army because of preg-
nancy under applicable regulations.

c. I would like to be re-classified into an MOS for which I
am qualified.

,

d. Remain'in my present position. The RP0 has pointed out
methods whereby I can reduce my exposure to even lower levels.

i

i

(

!

PRINTED NAME'

|

SIGNATURE DATE
1

e

i

! vr.

.
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SECTION 2G^

U.S.- NUCLEAR PIGULATORY COMMISSION

.

APPENDlX TO REGULATORY GUlOE 8.13

POSSIBLE HEALTH RISKS TO CHILDREN OF WOMEN
WHO ARE EXPOSED TO RADIATION DURING PREGNANCY

Some recent studies have shown that the risk of All Nuticar Regulatory Commnsion htens. es .ne
leukemia and other cancers m children mircases if the now required * to inform all indmduals who work m a
mother is expowd to a sigmficant amount of radianon restricted area of the health protectum problems asso.
during pregnancy. According to a report by the National crated with radiation exposure. This instruttnm would m
Academy of Sciences, the incidence of leukemia among many cases melude mformanon on the ponible nsks to
children from birth to 10 years of age in the (Jnited unborn habies. The segula tions also state" thai

,

- States could nse from J.7 cases in 10.000 cin!dren to 5 6 heensees should keep radiation exposures as low as is
cases in 10,000 children if the children were exposed to teamnably achievable. Aumdtng to the National
I rem of radiation before birlh(a " rem"is a measure of Conned on Radiation Proietoon and Measurernents
radiation). The Academy has also estimated that an vigoious efforts should be made to keep the radiauon ,

equal number of other types of cancers could result exposure of an embryo or fetus at the very lowesi
from tlus level of radiation. Although other scientifie praeucable level dunng Ihe enure permd of pregnant >
studies have shown a much smaller effect f rom radiannn.
the Nuclear Regulatory Commission wants women em- Thus it is the toponsthihty of your employer to
ployees of its licensees to be aware of any possible risk take all practicable steps in reduce your radiauon
so that the womer. can take steps they think appropriate exposure. Then it is youi responsibdity tu decide
to protect their offspring, whether the exposure you are receiving is sufficiently

thw to protect your unborn chdd. The advice of your
As an employee of a Nuclear Regulatory Commis- employer's health physicist os radiauon protectmn

sion licensee, you may be exposed in more radiati.m officer should he obtained to detconine whether radio'

,

than the general public. However, the Nui. lear Regulo hun levels in your workmg areas are high enough that a
tory Commission has estabbshed a basic exposure linut baby could receive 0.5 tem or more before birth. Il m.
for all occupationally exposed adults of 1.25 rems per the alternatives that you might want to consider are
talendar quarter, or 5 rems per year. Nn chnical evidence
of harm would be expected in .an adult working wohm (a) If you are now pregnant or expect to be soon.

' these levels for a lifettme, llecause the risks of undesir- you could decide not to accept m conunue assignments
able effects may be greater for young people.mdividuals m these areas.

under 18 years of age are permitted to be exposed to
only .10 percent of the adult occupational liinits. (This (b) You tould reduce your caposure, where pom-
Inwer limit is also applied to members of the general ble, by decreasing the amount of tune you spend in the
pubbc.) radiation area, increasing your distance from the radia.

imn source. and usmg shielding
The scientific organit.ation called the National

Council on Radiation Protection and Measurements has (c) If you do become pregnani you could ask > our
recommended that because unborn habies may be more employer to reassign you to areas mvolving less exposure
sensuive to radiation than adults, their radiation dose as to radiation if this is not possihic. you might consider
a result of occupational exposure of the mother should
not euced 0.5 rem. Other Scientifie groups. includmg
the Internanonal Commission on Radisuon Protc6 tion . u, liu us. Pan Dr .. ow t . * ut > ut ial Higubnon-

have aho stressed the need to keep radiaoon doses to
unborn s hddren as low as is rmonably achieuble "In Tule in, rao 2c
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SECTION-2G )

ussi n of RadarlonIcaving your job. If you decide to take such steps, du so
without delay. The unborn child is most sensitive t
rsdistion du ing the first three months of your preg. The amount of radiation an individual receness.,.

,, ., g ,. ,,

"*"*I'
avetage individual in the United States accumulates a

(d) You could delay having children until you are dose of one tem from natural sources every 12 years |
no longer working in an area where the t' diation dose to The dose from natural radiation is higher in some statet 1a

your unburn haby could exceed 0.5 rem, sm.h as Colorado. Wyoming. and South Dakota, pn.
mutily because of cosmic radiation There the average
n us! gets one nn every A yearsYou may also, of course, choose to.

(c) Continue working in the higher radiation areas. Natural background radiation levels are also much

but with full awareness that you are doing so at some higher in certain local areas. A dose of one tern may be

smallincreased risk for your unborn child' received in some areas on the beach at Guarapart, Brnll.
in only about 9 days, and some people in Kerala. India,
get a dose of one tem ever) : monthL

*

The following facts should be noted to help you make :
decision: ),lany people receive addittunal radiation for medi.

cal reasons. In 1970, an estimated 212 rnillion X ray
examinations were performed in the United States. The

1. The first three months of pregnancy are the estimated average surface skin dose from one radio-

( most important, so you should make your decision 8t8phic chest X. ray is 0.027 rem. The estimated average'

surface skin dose per abdominal X ray is 0.62 tem.

2. In most cases of occupational exposure, the Radiation can also be received from naturalsources

actual dose received by the unborn baby isless than the such as rock or brick structures, from consumer prod-
dose received by the mother because some of the dose is ucts such as television and glow in the dark watches,
absorbed by the mother's body, and from air travel. The possible annual dose from

working 8 hours a day near a granite wall at the P.edcap
3. At the present occupationsl exposure limit, the Stand in Grand Central Station, New York City, is O '

actual risk to the unborn baby is small, but experts rem, and the average annual dose in the United Stai
disagree on the exact amount of risk. froin TV. consumer products, and air travel is 0.00h

rem.

4. There is no need to be concerned about sterility
of loss of your ability to bear children. The radiation Radiation, like many things, can be harmful. A large
dose required to produce such effects is more than 100 dose to the whole body (such as 600 rems in one day)
times larger than the Nuclear Regulatory Commission's would probably cause desin in about 30 days, but such

dose lirnits for adults. large d ses result only from rare accidents. Control of
exposure to radiation is based on the assumption that,

'

5, Even if you work in an area where you receive any exposure, no matter how small, involves some risk.

only 0.5 rem per three mont) period, in nine months The occupational exposure limits are set so low, how.
you could receive 1.5 rems, an)d the unbom baby couldever, that medical evidence gathered over the past 50
receive more than 0.5 rem, the full term hmit suggested years indicates no clinically observable injuries to indi-

by the NCRP, Therefore,if you decide to restrict your v duals due to radiation exposures when the estab!Ished

unborn baby's exposure as recommended by the NCRP, radiation limits are not exceeded,This was true even for

be aware that the 0.5 rem limit to the unborn baby 82Posures received under the early occupational ex.
applies to the full nine month pregnancy. posure limits, which were many times higher than the

present limits. Thus the risk to individuals at the
occupational exposure levels is considered to be very

The remainder of this document contains a brief low.However,it is impossible to say that the risk is zero.

explanation of radiation and its effects on humans. As To decrease the risk still further. lleensees are expected

you will see, some. radiation is present everywhere and to keep actual exposures as far below the limits as is
reasonably achievable.the levels of radiation most employees of Nuclear

Regulatory Commission licensees receive are not much
larger than these natural levels. Because the radiation
levels in the facility where you will be Evorking are '' Pre-Release Repor t X.Rar Laposure Study tXES) Revised'

required by law to be kept quite low, there is not I sumates of 196a and 197" Gentucally Significant Do se,
i ebruary a.1973.1: $ De partment of liestth. Educaho-Considered to be a significant health risk to individual
and Welfare. Public Health Service, l ederat Drur Admins'

adult emplgces. tron. Bureau of Radiolognal Health

.
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SECTION 2C

The evnent e sposute nmits for people working with Summary
tadiatson have beco developed and carsfully reviewed by
nationally and tolernationally recos;ntzed groups of Occupational exposuns to radiation are being kept

( .-- scientists. It must be remembered. however, that these low. However, qualified scientists have recc'mmended
hmits are for adults. Special considerauon is appropnate that the radianon dose to an embryo or fetus as a result
when the individual being exposed is, or may be, an of occupanonal exposure of the expe; tant mother
sepectant mother. because the exposure of an unborn should not exceed 0.5 rem because of possible increased
child rnay also be involved. nsk of chddhood leukemia and cancer. Since this 0.5

rem is lower than the dose generally permitted to adult
PW Irrediatiot, workers, women may want to take special actions to

avoid receiving higher exposures. just as they might stup

The predictinn that an unten ehdd snuld be moie sm king dunng pregnancy or might chmb stairs more
#''' " Y I" '' E ** " ' ' '" "" "aruntive Io radiation than an adult is supported by
#" **eiservations for relsuvely large doses. Large doses

Jelivered before birth alter both physical development
and behavtor in expenmentally exposed animals. A Bibliography
report of the National Academy,of Sciences states that
short term doses in the tange of 10 to 20 rems cause i Donald G. Pruarello and P.: chard L. Wucofski,
subtle changes m the acrve cells of unborn and inf ant Bossc Rodratum Biology. Phdadelphia. Lea and
rats The report also nates, however, that no radiation Febtzer.1967
anduced changes in development have been demon-
susted to result m experimental animals from doxs up 2. Nationd Academy of Sciences National Research-

s..f to about I rem per day extended over a lar'ge part of the Councd. 77:e E/[ccIs on A>pulations of Tsposure to
penod before buth. Law Levels of loni:mg Radnarron. Washington.

D C.. November 1972.
The National Academy of Sciences also noted that

ooses of 25 to 50 terns to a pregnant hurnan may caux 3. National Couned on Radiation Prctection and Mea.
growth disturbances in her offsprmg. Such doses sub- surements. Basic Radiation Protectron Criteria,
stantially exceed, of course, the maximum penniss:ble NRCP Report No 39. Washington, D C., January
occ'apanonal exposure limits. 15.1971

Concem about prenatal e osure (i.e., exposure of a 4 United Nations lonismg Radiation- Levels and
ould whue in its mother's crus) at the permissible E//rets, 2 vol., Reports of the United Nanons
occupational levels is priman y based on the porsibdity Scienufic Committee on the Effects of Atomic
that cancer (especially leukemia) may develop during the Radianon. Report No. A/8725. United Nations,
first 10 years of the chdd's life. Several studies have been New York.1972.
perl'ormed to evaluate ihts nsk. One study involved the
follo+np of 77 000 children exposed te radiation before i U1 Atomic lineigy Commission. Division of Tech-
bieth (because of diagnostic shdnminal X. rays made for nical !nfonnation. Understanding the Atom Series:
meilical pomom dunne their mother'< pref.Ddneyl-
Another study involved the inflowup of 20.000 such A toms. Nature und Man

-

c hii?.re n. In .ulditio n, 1292 chsidien who received
prer stal esposare dunns the bombing of flitoshima and 17:e Gene oc E//ects o/Radiatron
Nagasaki were studied. Although contradiefor,y results
Hve been obtamed, most of the evidence suggests a Y'se Natural Radiatum Environment
eclatioruhip between prenatal exposure and an increased
ruk al shildhood cancer

| Your Body and Radiation

* |

|

|
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APPL:NDIX 11

TRAINING AND EXPERIENCE OF RADI0 ISOTOPE
USERS AND X-RAY WORKERS

'1. PURPOSE.. The purpose of this Appendix is to establish the standards of
training for all personnel who work with radioisotopes and x-ray at FAMC'

2. CENERAL. 'The standards of training of personnel working with rmlio-
isotopes and x-ray at FAMC have been established by the Radiation _Centrol
Committee-(RCC). The training outlined below, or its equivalent, 13 con-
sidered prerequisite for individuals who work in categories describet. Ex-
ception to these requirements may be granted on an individual basis by, and
at the discretion of, the RCC.

3. TDEFINITIONS.'

,

,-

a. Iluman Use - See definition, Appendix B to this regulation.
'

b. Nonhuman Use - See definition, Appendix B to this regulation.

c, . Principal User - See definition Appendix *B to this regulat ion.

d. Co-worker - See definition. Appendix B to this regulation.

c. Trainee - See definition, Appendix B to this regulation,

f. Technician - See definition, Appendix B to this regulation,

g. IIcalth Physics - See definition, Appendix B to this regulation.

4. COURSE OF INSTRUCTION.
i

.
a. Safe Use and Handling of Radioisotopes. This course of instruction '

4 is designed to he given to all principal users.co-workers and trainees who
have not received equivalent training. A working knowledge is provided of;

the principles and practices of radiation protection, the biological effcets ;.

j of radiation, basic terminology, mathematics and calculations used in measure-
[ ment of radioactivity, nuclear lustrumentation, personnel monitoring devices '

; and techniques, NRC and DA regulations governing radiation protection, dose
'

calculations, shielding determinations, and laboratory and experimental de-
*

sign. This course will be conducted at a military installation and/or a
,

university. l
|

|
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b.' .NuElcar ph rmacy dr'icntation.Courne. Instruction conducted.by tbe
- 9

: nuclear <pharmacint l's designed primarily for pharmacists, phar'nacy techni_ clans
and pharmacy st udent s, and is open to bot h mili t.iry tunt c ivilian' persolinel .,

. Experience.is obtained with radioisotope, uptake, dose calculations, laboratory
and, experimental design, formulation of laboratory rules-and safe working
practices, nuclear imaging techniques and instrument operation, nnd radio-
'immunoassay; principles and procedures.

c. Physics and1 Instrumentation in Radiology and Nuclear Medicine. This
__ .

course of instruction is primarily to prepare radiology residents to take their
,

RAPHEX examinations. Subject matter includes such ' areas as atomic structure,

4 x-ray production, spectra and characteristics,.. circuits and components, radio-
t uetive-modes of. decay, interactions of decity products with matter, shicJding,

j radiation' protection'and measurement, and Individual components. The professor

j of medical physics conducts this course with_ assistance from Department' of-~

2 Radiolopy, NucJear ' Medicine Service, . Radiation Therapy Service, and !!calth Physics
!. Sectton.

k .d. ALARA Train'ng. Specific training in risks, location, and use of )..

i

radioactive materials or radiation ' producing devices at FAMC in accordance
,,

with the ALARA program. Classes will be presented to target groups on an
i annual basis by the llealth Physics staff.

I 5. TRAINING AND EXPERIENCE RF. QUIRED OF INDIVIDUALS.
.

'

-a. All Principal Users, Co-workers and Trainees working with radioisotupes
'

will-have received the Safe Use and Handling of Radioisotopes Course or its
equivalent.

1

0'

b. All Individuals operating x-ray machines will receive instruction
in x-ray protection or its equivalent.

#

c. Technicians working with radioisotopes will receive the Safe Use and
- Handling of Radioisotopes Course or its equivalent, along with specialized
. instruction as required by their supervisors or the Principal Users under whose
authorization they work.;

j d._ Principal Users, Co-workers, and Tralnces (nonhuman use) will receive
the Safe Use and 11andling of Radioisotopes Course or its equivalent, along with1

specialized instruct ion (as required). -

,

( _.

e. Principal. Users, Co-workers, and Trainees (humand use) will receive
the following, or their equivalent:''

(1) Safe Une and llandling of Radioisotopes Course.
'

(2) Clinical practical experience in the specific studies for
which they are-being trained, to include any specialized instruction which

| Liu applicable to the instrumentation used in the determinations for which
,

they are being trained.i

!

f. Residents and interns receive only familiarization instruction in '

c he,

.

I 4

L 11- 2
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the use of radioisotopes and are exempted from the provisions of this
Appendix. The training received does not qualify them for independent

_
use of r ulinisotopes.

All occupational workers and nonoccupational workers fre-g.

quenting radiation use areas will receive annual A1. ARA training

6. gUALIFICATION AND Cf.RTIFICATION.

a. PersonneI may become qua1ified in the use of radtoisotopes
through the receipt of training at IA?lC or through constructive credit
granted by the RCC for previous training and experience which parallels
the comparable FAMC training.

b. Certifleation of satisfactory completion of appropriate train-
Ing which is conducted under the auspices of llealth Physica Section will
he made by that organization.

c. in the case of physicians, evidence of satisf actory completion.
- of the clinical practical experience will be provided to llealth Physics
_

Section by the Principal User under whom the experience is obtained.

d. Records of training and experience of radioisotope workers will
be maintained by llealth Physics Section.

Upon the completion of the blocks of instruction, appropriatee.

Department of Army Certificates of Training will be issued, appropriate
entries will be made in personnel records, and the !!ealth Physics Section
training log annotated.

7. REFl:R ENC ES .

a. APPENDlX A, USNRC Regulatory Guide 10.8 - Guide for the Pre-
paration of Applications for Medical Programs,

b. 10 CFR 30 - Rules of General Applicability to Licensing of Ily-
product Material, Rules and Regulations of the llS Nuclear Regulatory Com-
mission.

c. Til MEI) 521 - Management and Control of Diagnostic X-ray, Thera-
peutic X-Ray, and Gamma-licam Equipment llaving Energies Up To 10 Million
Electron Volts.

d. Nt1 REC-0267 - Principles and Practices for Keeping occupational
Radia' tion Exposures at Medical Institutions As 1.ow As Reasonably Achiev- I

|able.

|

h.

NCONSSIONmG RECORDS
|~

|
. _ _ - - ___-__ __________ _
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- APPENDIX I

,

REFERENCES

> a

The.following listed references are general ~in nature and pertain to this'
regulation as a whole; additional references which are more specific are !

cited.-in;the APPENDIXES.

-AR 40-5 Health and Environment
1

AR 40-7 Use of Investigational Drugs in llumans and the Use of
Schedule 1 Controlled Drug Substances

O AR 40-13- Radiological Emergency Medical Teams (REMT)

AR.'40-14 Control and Recording Procedures for Occupational Exposure
to Ionizing Radiation

'

- AR .' 40-37 1,leensinn and Control of Radioactive Materials for Medical
Purposes

AR 50-5 Nuclear Surety

AR'55-355 Miiitary Traffic Management Regulatton
.

--AR 70-25 Use of Volunteers.as Subjects of Research

;AR 200-1 Environmental Protection and Enhancement

AR 385-11 Ionizing Radiation Protection..

,

AR 700-64: . Radioactive Commodities in the D0D Supply Systems

.AR 725-1 Special Authorization and Procedures for Issues, Sales, and
1.oans .

Sll 11-206 l'i tm Badge Supply and Services (l'hotodosimetry) Technical
Radiation

TB MED $21 Management and Control of Diagnostit X-Ray, Theraneutic X-Ray,
mni _Camma-ileam Equipment flav ing Energies - Up To 10 Million
1:lectron Volts

|TBMED223 ' Respiratory Protection Program>
-

,

4

4 &

<
. ,

,
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TB MED 522 Control of Ilealth llazards From Radioactive Material Used
in Self-Luminous Devices

,

TB 43-0116 Identification of Radioactive Items in the Army Supply
System

TM 3-261 !!andling and Disposal of Unwanted Radioactive Material

TM 55-315 Transportability Guidance for Safe Transport of Radioactive
Materials

Title 10 Code of Federal Regulations - Rules and Regulations of the
USNRC

Title 21 Code of Federal Regulations - Regulations for the Admin-

Intration and Enforcement of the Radiation Control for llealth
and Safety Act of 1968 (21 CFR Subchapter .1)

Title 49 Code of Federal Regulations - Rules and Regulations of the
. DOT

..

W
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APPENDIX J

I

RECEIPT, TRANSFER AND SHIPMENT OF RADIOACTIVE MATERIAL

1. PURPOSE. The purpose of this Appendix is to familiarize Principal Users
: and other personnel.with the Health Physics aspects of radioactive material

procurement, receipt, transfer, and shipment.'

. . .

2. DEFINITIONS. For the purpose of this Appendix the following definitions
|.,~ apply:

a. Radioactive Material. Any material which undergoes spontaneous nuc-
lear disintegration with emission of corpuscular or electromagnetic radiations.
Radioactive material includes naturally occurring isotopes, special nuclear
material, byproduct material, accelerator produced isotopes, source raterial,a

and items contaminated with radioactive material. ,

!

[- b. Radioactive Commodity. An item of US Government property to which
~ a Federal Stock Number (FSN) has been assigned, composed in whole, or in p, art,

of radioactive material.'

.g.

" US Nuclear Regulatory Commission License. See definition, para 3a,c.
Appendix B to this regulation.

1

d. Department of the Army Authorization. See definition, para 3b,
.

. . Appendix B to this regulation.

FAMC Radioisotope Authorization. See definition, para 3c, Appendixi .
B_to this regulation.

''
e.

3. CENERAL.

The RPO has supervisory responsibility for all radioactive materiala.
at FAMC to include movement into, storage within, and movement out of the ,

*

facility.

b. Questions concerning procuremcat, receipt.. transfer, and shipment !
should be directed to_the *?O (Ext. 3826). !

I

4. PROCUREMENT.0F RADIDACTIVE MATERIAL. |
, 1

In. General. !

i

,

,w
: J-l' ),

I
.

.
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_(1)1 A Principal User may procure for use at FAMC only those radio-
isotopes currently authorized for his use by-the RCC, subject to the limita-
tions of his authorizatjon.

(2) The maximum quantity which may be ordered at any one time is
limited by the maximum activity of that radioisotope which the user is
authorized to possess unless arrangements have been made with the RPO for
any deviation.

b. Principal Users.

(1) The RP0 will. assign maximum isotope possession limits to cach
;

Principal User or using activity. It is the responsibility of each Principal
User or using activity to maintain current records indicating possession
limits of each authorized isotope. Under no circumstances will the maximum,.

possession limits be exceeded for a specific isotope without prior notification,

of the RPO.'

(2) The Principal User shall 9ubmit a complete purchase request and
commitment through his supply channels.for the procurement of all radioactive
materials. In addition, a copy of the Principal User or using activity authori-
zation to use Radioactive Material shall accompany the request and commitment.
Radioactive materials will not be purchased without a valid authorization to
use Radioactive materials.

(3) The Principal User will request that the vendor ship all radio-
active packages (except those specifically exempt by the RPO) to the following -

address:
.

(a) Health Physics Section (Duty Hours Delivery Only)
ATTN: (Using Activity)
Fitzsimons Army Medical Center

~

Aurora, Colorado 80045 *

(b) Any item requiring special handling or pick-up by Health
Physica, must be coordiqated with the RPO.

(4) Quantities of Radioactive material exempted from shipment monitor-
ing.

(a) Certain shipments of radioactive materials are exempted from
the monitoring procedures required by paragraph 20.205, Title 10, Code of Federal
Regulations, Part 20

.

(b) The following shipments are not required to be monitored for
: radioactive contamination and excessive radioactive exposure rates.

.J-2,

,,
*

.

e
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- Packages containing no more than'the exempt quantities shown
in the table in paragraph . (c) below.

.

- Packages containing no more than 10 mci of radioactive material
consisting solely of 11-3, C-14, S-35, or I-125.

- Packages containing only radioactive material as gases or in.
special form.

- Packages containing only radionuclides with half-lives of less
than 30 days and a total quantity of no more than 100 mil 11 curies.

(c)- TABLE OF EXEMPT AND TYPE A QUANTITIES

Exempt Type A -

Transport Quantity Limit Quantity Limit
Group * (In M1111 curies) (In Curies)

.

I 0.01 0.001
II 0.1 0.050

7

III 1.0 3

IV 1.0 20
V 1.0 20
VI 1.0 1000
VII 25,000.0 1000

*A Table of Radioactive Material Transport Groups is set forth in Appendix L
(Appendix C, 10 CFR 71).

(d) Packages containing exempt quantities of radioactive materials
will be shipped directly to the Principal User or using activity.

' 5. RECEIPT OF RADIOACTIVE MATERIAL.-

n. Upon roccipt of all incoming shipments of radioactive material, the--
,

; following procedure will be followed:
;

; (1) The shipping container and packing material will be inspected for
,damage and monitored for contamination IAW 10 CFR. '

i
: - (2) The labeling of the package, the packing slip, and other documents

,

will be inspected, and the exposure rate on contact and at one meter from the '

container will be recorded. '

I ,

J

(3) Logbooks and records remain as controlled items by Health Physics |

!

! !
,

'

i J-3
i
k

*
,

t
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Service and are subject to review at any time. Logbooks maintained outside
of the IIcalth Physics Office will be made available to the llcalth Physics
Office upon request.

(4) Each package containing quantities of radioactive material in
excess of the " Type A Quantities" specified in APPENDIX to ANNEX J, shall
be monitored by the receiving service within three (3) hours after it is
received if received during normal duty hours, or within eighteen (18) hours
after it is received, if received during non-duty hours. If radiation Icvels
found on the external surface of the package are in excess of 200 millircra
per hour, or at three (3) feet from the external surface of the package are in
excess of 10 millirem per hour, the Health Physics Office shall IMMEDIATELY
be notified. The. final delivering carrier and the Nuclear Regulatory Commis-
sion Inspection and Enforcement Office for Region IV, Ph: (817) 960-8182 will

- be notified by the RPO.

b. If shipments are found to be contaminated in excess of 1cvels specified
in 10 CFR 20.205, the Rl!O will be notified and he will perform appropriate
notifications.

c. Under no circumstances will an incoming shipment of radioactive
material be refused when delivered,

d. The external inspection does not constitute an assay or an evaluation
of the pharmaceutical quality of the radionuclide,

Health Physics Section in para 3 operate during normal FAMC duty hours.c.

After duty hours, radioactive material will be received by the AOD and stored
within a lead lined safe as outlined within the A0D instructions.

6. TRANSFER OF RADIOACTIVE MATERIAL.
..

Transfer of radioactive material within FAMC shall be accomplisheda.
only between persons' authorized to use those radioisotopes by the RCC.

b. Transfer of radioactive material between Principal Users at FAMC and
other activities or agencies outside the jurisdiction of FAMC (VA Ilospital,
etc.) shall be coordinated with the RPO. Ilealth Physics must have proof in
writing that the recipient is licensed or authorized to possess the radio-
active material by the USNRC or other authority before the transfer can be
accomplished,

The RPO will be notified hefore transfer of all adapted or experi- Ic.

mental items of equipment containing radioactive material that are to be ,

returned to a vendor for repair, replacement, and/or disposal. I

7. SilIPliENT OF RADI0 ACTIVE MATERIAL.

|
tw i

'J-4
.

<

|

_ _ _ _ _ .



. .
,

,

FAMC Reg 40-604

' Health Physics Section will certifp all outgoing shipments identifieda.
as containing radioactive material.

b. The Principal User shall coordinate with Logistics, Transportation,
and the Comptroller in'the preparation of'all appropriate shipping documents
to include obtaining a fund cite for transportation costs.

c. The RPO or his representative will insure that the container is pro-
. perly identified, described, packaged, and labeled in accordance with existing
regulations.

8. REFERENCES,

Title 10, Code of Federal Regulations, Rules and Regulations of thea.
US Nuclear Regulatory Commission.

-

b. Title 49, Code of Federal Regulations, Rules and Regulations of the
,Department of Transportation.

.
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APPENDIX K

FAMC Reg 40-34 (Radiation Protection)

ACCOUNTABILITY AND INVENTORY OF RADI0 ACTIVE MATERIAL
AND MACllINES Wi!ICH PRODUCE IONIZING RADIATION

1. RESPONSIBILITIES.

a. The Radiation Protection Officer (RPO) is responsible for the
physical inventory and accountability for all radioactive material and ion-
izing radiation producing devices in accordance with AR 700-52 and AR 40-61.

b. The RPO is responsible for insuring that the total inventory of any
~

radioisotope on hdnd at any one time does not exceed the possession limita-
tions imposed for that isotope by the USNRC license or DA authorization, as
appropriate.

c. Each Principal User is responsible for the control, security, and
inventory of all radioactive material in his possession at all times. He
will insure that the maximum quantity which he has on hand at any one time
does not exceed the possession limit stated in his radioisotope authoriza-
tion. Quantities in excess of his possession limits will be returned to
the Health Physics Office for storage until needed.

2. PROCEDURES,

a. Inventory records will be updated on a quarterly basis at FAMC.

b. Inventory of on-hand radioisotopes and radioactive waste is the
responsibility of the Principal User. The Principal User will forward the

{
inventory to the RPO on a quarterly basis for consolidation.

|
|

Machines and devices which produce ionizing radiation, laser, and |
c.

microwave radiation will be registered with the RPO who will maintain a '

registry in accordance with AR 385-11. This registry will be updated as
needed and verified semiannually.

|

|

|
|r.
|

'
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' APPENDIX I,

l

i
i

. TRANSPORTATION OF RADIOACTIVE MATERIALS
,

1. PURPOSE. To prescribe general guidelines for the transportation of radio-
active material within and from FAMC and to implement the provisions of AR
55-55 and 49 CFR 171-178.

2. RESPONSIBILITIES.

a. The Directorate of Industrial Operations, FAMC, is responsible for
..

; 1providing the means by which radioactive materiais are transported,
.,

b. The Radiation Protection Officer (RPO) is responsibic for:
,

.(1) Controlling all radioactive material at FAMC to include location, ,

transfer, and transportation.

(2) Insuring that packaging meets standards of 49 CFR 173.24 and
other pertinent directives. .

.

..

(3) Insuring that all. packaging and accessories which have pre-
viously been used for shipments of radioactive materials and are being shipped ..

. ,

empty conform to 49 CFR 173.29 and other pertinent directives. . *
-

- .

*
. .

'

(4) Verifying that removable radioactive contamination does not,ex- .

ceed the limits specified in 49 CFR 173.397. ., . .

.. .. . .
,

, , ,
,

(5) Assigning Transport Group classifications and th,e' Transport''

Index to shipments of. radioactive materials in accordance with 49 CFR 173.390
*

. .

.. .;'

and 173.389(i). -

. .. ,
. ,

, , .

(6) Verifying labeling of packages of radioactive materials''in' th*e *
''* '

,

manner prescribed in 49 CFR 173.399, 173.402, and 173.414 and other pdrtl'nent'
'

,

,

*

directives. -
.

- s. . .
-

. . .

(7) Advising on 'the preparation of shipping documents for shipment : .

of radioactive material as required. .
,

*
.. . . ,.

*

.

(8) Releasing shipments to carriers after verifying that the veh'icic *
.

*

-intended f or transport is suitable, in a propet- state of repai,r.. placarded in,* ,

accordance~with 49 CFR 177.823(a)(1), and free from any obvious condition wh.1,ch *.. . .

* *; ;*

could reasonably impair the safe transport of the cargo. Vehicles not. meeting , .!.

.these tests will be immediately reported to the Transportation Officer. ;
, ,

*
*

. . .
,

I
-
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(9) Surveying military vehicles which have been used to tr'ansport
radioactive materials for dose rate at any accessible surface and removeable
radioactive surface contamination in accordance with 49 CFR 177.843 and
173.397 and other pertinent directives.

3. POLICIES.

a. All shipme..'.s and transportation requirements for radioactive mat-
erial will be coordinated with the RPO and the Directorate of Insustrial
Operations.

b. Vehicles transporting radioactive materials wi'll comply with 49 CFR.

c. Passenger-carrying vehicles, including POV and motor vehicles which
carry passengers for hire, will NOT be used to transport radioactive ma-
materials unless there is no other practicable means of transportation avail-
able and, then, only with the expressed consent of the RPO and the Directorate
of Industrial Operations. When passenger-carrying vehicles are authorized for

. use in transporting radioactive materials, the requirements in para 3h above
will be met (49 CFR 177.870).,

d. The U.S. Mail and Parcel Post will not be used for shipment of radio-
active material except in case of emergency or for the movement of radioiso-,

topes which meet the requirements specified in 39 CFR 125.2 and para Sa(4),
TM 55-315. All such shipments must be coordinated with the RPO (para 3-13b,
AR 55-55).,

.
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APPitNDIX I.-l

PART 71 o PACKAGING OF RADIOACTIVE MATERIAL FOR TRANSPORT"
"~

APPENDIX C 'I RANSPORT GROUPING OF APPL.NDIX C-TR ANSPORT G ROUP!NG O F
RADIONUClIDFS

_

R ADIONUCLIDl!S Continued

Ete rnent * Radional Je* " Group Element ' Radion uclide " * Group

Actinium (89) ----- Ac 2 2 7 . --- -- -- 1 Cm 24 4 - - ' ---- 1-

A c 2 2 8 -- - + --- - - I Cm 2 4 5 --- -- - - - - IAmericium (95) ---- Am 241 ------ - 1 Cm 2 4 6 - - - - -- -- I-Am 2 4 3 -- --- ---- 1 Dysprosiu m |(,6 )-- -- Dy I $ 4 -- - - -- --- 111
Antimony ($1)----- Sb 12 2 -- ------ - IV Dy 16 5 - - - ---- -- IV

Sb 124 ------- -- til Dy 166 -- --- - - -- IV
Sb 12 5 -- --- - -- til Erbium (68) - ---- 1 t 16 9 -- - -- -- - - - - IV

Argon (18) ------- As 3 7 -- - - - - -- - - VI F r 171 - -- - - - --- - IVAr 41 - -- - - - --- - 11 Europmm (6 3) ----- Eu 15 0 - - -- ---- 111
At 41 (uncom ---- V ) Eu 15 2m -- -- ---- IVpressed)' E u 15 2 - - - - - ---- !!!Arsenie (33) ------ A s 73 - - - - -- -- - - IV 1:u 15 4 ----- ---- 11A s 7 4 - - - -- -- - - IV I:n 15 5 - ------ .- IV
As 76 ---- IV Fluntme (9) F 18 - - -----

-

IV
As 7 7 -- -- - -- -- IV Gadolimum (64) -- -- Gd 15 3 ----- ---- IVAstatine (85)------ A t 21 1 --- - -- -- - - Ill Gd 159 -------- IV'' B4rium (56) ------ Da 131 ---- - ---- IV Gauium (31) - ---- Ga 6 7 - - -- --- - - - til'

Ba 13 3 ----- -- - - 11 Ga 7 2 - ---- --- IV
. - ,

B4140 ---- -- 111 (;crmanium 02)- Ge 71
--

IV----

Berkeimm (97)----- Ok 249 - - -- - - I Guld (79) . Au 193 - -- til----

Deryllium (4)- ----- De 7 ~. - - - IV Au 194 til- - - -

Bismuth (83)------ Di 206 ~ - -- - + - - - - IV A u 19 5 - - - -- - - - - 111
ni207 til Au l'#r. tv
B: 210 - - -- - - - - - II Au 198 - IV- - - - -

. Di 212 - - ill - A u l')9 - - IV
{ Bromine (35)------ Air 8 2 ---- -- ---- IV 3 liainium 172)--- -- lif 181 --- -- ---- IV

>--

a Cadmium (4 8) ----- Cd 109 ----- ---- IV - lloimium (67) ----- llo 166 - ---- ---- IV
i Cd 115 m -------- !!! E ilydrogen (l)--- --- Il 3 (see tritium)----"

Cd 1 15 - ---- -- -- IV " Indium (49) In 113 m -- --- --- IV------

Calcium (20) ------ Ca 4 5 ---- -- - - -- IV in 114 m - ----- -- 111Ca 4 7 - -- ---- -- - IV in 115 m --- ----- IVCalifomium (98)---- Cf 2 4 9 - - -- ---- -- 1 In 1 15 ------ ---- IV
Cf 2 5 0---------- I lodine (53) ------- | 124 - --- -- ---- 111Cf 2 5 2 ---- -- ~~-- 1 I 12 5 - - - ---- --- IllCarbon (6) --~~--- Cl4----------- IV 1 12 6 -- - - - -- -- - tilCeriu m (5 8) ------ Ce 141 -- ---- -- - IV, I 129 - --- - - -- --- tilCe 14 3 ----- --- - IV i 1 3 1 -- - - - - -- --- - 111
Ce 14 4 - - - - --- -- - 111 1 13 3 - - --- -- --- IVCesium (5 5) ------ Cs 131 -- --- - - - -- IV i 13 3 -- -- -- -- - - 111Cs 134 m ---- ---- Ill i 13 4 - -- - - -- ---- IVCs 13 4 ---- -- - - - til 11.is - -- ---- IVCs 13 5----- IV tridium (77)----

Ir 190 - -- ----- - IV---

Cs 116 --- - - - IV tr192 111- - - - - - - -

Cs 13 7-- --- :- --- 111 t r 19 4 - - - ---- - - IVChloilne (17)--- --- Cl 3 6 - - - - - - -- - - lit iron (26) ---- -- Fe 5 5 - - -- -- -- - IV
Cl 3 8 - - - - - - -- - - IV Fe 5 0 -- -- -- -- -- IVChromium (24) ---- Cr 51 - --- - -- - - IV Krypton (16) ~ - K r H 5 m -- --- - - - IllCobalt (2 7)------- Co 56 -- --- til Kr M5 m (uncom-

---

Co $ 7 . - - . - .- - - - - IV pressed ;"- .-- --- V
Co S a m -- - - - -- IV K r 8 5 - -- - -- - -- - tilto 5 8 - - - --- - - -- IV Kr 85 (uncom-
Co 6 0 -- - ~ ~ - - -- - lli p ressed !" - -- -- -- VICopper (29) ------ Cu 6 4 - - - - - - - - - - IV K 8 7 - - - - -- --- - 11

Curium (96) ------ Cm 2 4 2 - - --- - -- - - I kr 87 (uncom.
Cm 2 4 3 --- - - ---- 1 p re s,ed )"- - - -- -- y

s
g See hmtnotes at end of lebte.

.
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APPENDIX L-1

PART 71 o-PACKAGING OF RADIOACTIVE MATERIAL FOR TRANSPORT-
A

- APPENDIX C-TRANSPOPT GROllPING Ol' Al*PI'NDIN C I R ANSPORT GROllPING OF.

RADIONUCLlDLS Contmucd R A DION tlc Ll DES-Con tinued -s
A

Element * Radmn uchde '' Group i tenwnt * R adionuelide " * Group
,

Lanthanum (5 7) ---- La 14 0 - - - -- - - - IV Radium 1x81 -- - . . Ra 223 - - - - 11

Le ad (8 2) ---- = - - Pb 203 IV Ra 224 11

Pb 210 11 Ra 226 - 1-

3 .

Pb 212 11 Ra 22M i

,
- Lutecium (71) ----- Lu 17 2 - - - -- - - - - til RJJoniMbi- Rn 220 - -- IV

-- -- IV Rn222 - . 11' -- s Lu 177
O Magnesium (12) -"-- Mg 28 Ill Rhenmm t75) He 183 - tv-

Manganese (23) ---- Mn52 - IV Re Iso -. .. g,y

Mn$4- IV Re 187 - -- - IV.

Mn 56 - -- - - IV Re 18 8 -- - -- - IV
Mercury (80) -- --- lig 197 m - - - IV Rc Natural -. IV-

lig 197 .- - - - - . IV Rhodium l45) - Rh 103 m - - - - - - IV
11g203 - - - - - IV R h 10 5 -- - IV- - - - - - -

Mixed fission prod- 11 Runddiu m 13 7) - -,- R h 86 - - - - -- - - - IV- - - - - - - - - -

ucts MFP . Rb87---------- IV
2 R b Natural - -- -- - IV
Molybdenum (4 2) --- Mo 99 IV Ruthemum 144) --- Ru97-------- IV

^

' Neodyniuru (60)-. -- Nd 14 7 -- lY Ru 103 - - - - IV,.-

b' Nd 14 9 --- - -- - IV Ru 105 -- - - IV ---

Neptunium (93) ---- Np 2 3 7 --- - -- -- - I R u 106 ---- - - -- til
Nr 239 -- - - I Sam.n m m (6 21 - Sm 14 5 ill, . - -

Nickel (23) -- - - - - Ni56 Ill Sm14/ Ill
'

NiS9 - -- -- IV Sm 151 - -- .- IV
Ni c3 IV Sm 153 --- IV
Ni 6 5 - - - IV % Scamlunu (211 Sc46 - 111

Niobium (41)- - -- - Nb 93 m - IV I Sc 47 -- IV
Nh 05 - -- IV ",, hc 4R .-- --- IV
Nb 97 -- -- IV " Selennon (341 Se 75 -- -- IV

Osmium (76) ---- - Os185 IV Nhcon t i il Si 31 IV
05191nj- it Nlvce 14 71 Ag105 - IV
Os191 L

'
.

-- IV Ag | 10 m - -- til
05 193 - - - - - IV Ag iil . - IV

Palladium (46) ----- Pd 103 L- - IV Sodmm t I !! Na 22 - - lil,

Pd 109 e IV Na 24 IV-

j Phosphorus (15) '-- -- P 32 - - j - IV St roninun i 1H) Sr 85 m - - . - IV
a Platinum (78) -- - - Pt 191 -- - - - IV Sr 85 - -- IV'

Pt193 | IV Sr 89 til-
-
"'

Pt 193 m IV Sr90 - H
Pt 197 m IV Sr 91 - - - - - 111

---.

- Pt 197 I IV Sr92 .- ._--- .. IV
Plutornum (94)-- -- Pu 218 (F) - - - - I Sulphur t 16) - - S 35 - - - - - - IV

Pu 239 (l') -- - I lantalum (73) - Ta l h2 111-----

Pu 240 ! - I l'echneinun 1431 Tc 96 m IV-

, Pu 241 (f) - - - - - I Tc 96 - - - - -- -- -- IV
Pu 24 2 - - -- 1 Tc 97 m - - - IV

Polonium (84) - - - Po 210 -- - - -- - - I Te 9 7 - - - - - -- - - IV
Potassium (19)- - K 4 2 - -- -- IV Te 99 m . - - IV

K 43- - - - - - - til Tc 9 9 - - - - - - - - - IVPraseodymium (59) - - Pr 14 2 - - - - - - - IV Tellurmm 15 2) - - l e 12 5 m - - - -- IV
Pr 14 3 - - - -- - - - - IV Te 12 7 m - - - - -- IV

Promethium (61) Pm 147 - IV le127-
gy. - -

Pm 149 - - -- IV Te 129 m .- - - - IU
Ptotactimum t91) - -- Pa 230 - I le 129 -- gy

Pa 231~ - -- - I le 131 m - - -. 111
Pa 233-- - - - 11 le 132 gy. . - - - . -

serr..oni.. irs a enJ.a u w
-

.
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APPENDIX L-1

PART 71 o PACKAGING OF RADIOACTIVE MATERIAL FOR TRANSPORT--
Al'Pl'.NDIX C-TR ANSPORT GROl' PING Ol' APPENDIN O I R A NSPOR l' G ROUPING Ol'

RADIONUCLlDilS Continued R AI)lON UCLlDr.S ~ Continued.

Livinent * Radior usinte"' Group I tenn nt * R a st u niuclide " * Grou p

Terbium 165)-- -- - Tbtho - Ill ; Y 9.1 ly1 halleurn 1811 ----- Tl200 IV /.mc i.10: /n a.s IV
*

Tl201 IV /n v.o m IVl'12t)2 IV /n<W . - . -- IV11 204 - -. .-- 111 /.irconiu m (40) /.s 9 I lyj Thorium 1901- th 227 11 /r os ll![ lh 22X l /r 97 IV* Ili 230 |
~~

I h 2.11 l
-

t h 2.12 til
Th 211 11

'Ih Natural lli
'l huliu m (691 - - - Im 168 - 111

'im 170 lit
im 171 IV

Tin l 5 0) - - - ----- Sn ll3 IV. - - - .
'

Sn ll 7 m -- -- Ill
,

'

. Sn 121 Ill |'
Sn 125 IV.

[ Tritium Ill . 11 3 IV
*

!! .1 tas J g.is, as
~

a luimnoua paint ur
; .nhortied on s.phd

{ malesiall Vil
l

-

Tunpten 174) - - - W INI IV
W IH5 IV
W 187 IV

Urainum l921 - U 2.10 !!
U 232 I

U 23.t (I'l !!
U 234 II
U 235 Il i Ill

U 2.th 11

U 238 - lit
-

v !! Natural fit
1|I | nth hcd it'l til '

(f !)cpletc.I til
,, Vanatlium i 2.11 Y JM IV
*

V 49 !!!
| Lnoni54) .Ne 125 111

<

', Ne i it in - til
Ne 1.11 m lunsom. i

*
i

preas 11" V
; Ne 1.11 til 'l

Xe 133 lunsom-
prewed !" VI

Ne 135 - 11

Ne 1.15 t uns om.
preweilI" V

.

-

Y t terbiu m (70) - YbI75 IV {
YItrium (391 --- Y M't 111

u..nn. ..n.a,v, sh..n u u t o rn she,n
!" Pa "" co wed "" "'' o d t'"'"''""'j yg .. IV v u ct.hng ime aln..npbrer. !y 9 , ,, ggg u....... .,< >. ro su *a asirr the j-,

. a ."..u.a.ac u nh.. .g
in wi a.aac sim.Y 92 IV

tw 4: i . a .n.o<,.a
.

August 1,1980*

ng
J



_ . .. _ . _ . . . _ . _ . _ _ .

.

FAMC Reg'40-604

APPENDIX M

RADIOACTIVE VASTE

1. PURPOSE. To prescribe the policies ai.A procedures to be followed in
the management of radioactive waste at FAMC in order to insure compliance
with pertinent laws and regulations.

2. RESPONSIBILITIES.
#

a. .The Radiation Protection Officer (RPO) is responsible for the

_

management and control of radioactive waste to include effluents released
to the unrestricted environment. ,,

' b. Principal Users are responsible for segregation, packaging and
delivery of radioactive wastes generated under their control to the areas
designated by the RPO.

c. Individual users are responsible for:

(1) Keeping the inventory of radioactive waste in their posses-
sion to a practical minimum.

'(2) Providing containers for their radioactive waste.

(3) Properly identifying the contents of their waste to include
radioisotope, approximate activity, date, and authorization number in the
manner prescribed by the RPO.

(4) Defacing radioactive material / transportation labels prior to-

discarding empty, nonradioactive containers as routine waste.

3. POLICIES AND PROCEDURES.

a. Radioactive waste is unwanted radioactive material or unwanted
material contaminated with radioisotopes,

b. Radioactive waste will be classified and segregated prior to
disposal depending upon the types and quantities of radionuclides used,

c. Procedures to be followed by users of radioactive material include:

(1) I.imit the nonradioactive waste which is intermixed with the
radioactive waste to a practical minimum.

s

4
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(2) Solid waste should be placed in plastic bags or a receptacle
lined with a plastic bag. The bag when filled and ready for removal will
be taped closed. If plastic bags are used for radioactive waste containing
tritium, they will be placed inside a Kraft paper bag.

(3) Liquid waste that is ratained for disposal should be collected
in plastic bottles or scaled cans to diminish the breakage hazard. lioweve r ,
liquid waste that will chemically react with plastic and 11guld waste con-
taining tritium should be placed in glass bottles. All bottle caps should

be taped wher. presented for disposal.

(4) All radicactive waste containers shall be properly marked with
the radiation caution symbol and the words " Caution - Radioactive Waste"
and/or " Caution - Radioactive Material".

(5) Radioactive waste will be controlled by the user to prevent
unauthorized disposal.

I

(6) Animal carcasses will be packed in two plastic bags of suit-
able size and strength and kept frozen until properly disposed of.

d. Disposal of radioactive waste.

(1) Ravisactive waste will be collected and disposed of by the

user in accordance with instructions roccived from the RPO.

(2) Excreta from patients undergoing medical diagnosis or therapy
may be disposed of in the usual manner. .

(3) Individual users may be permitted to dispose of radioactive i

vaste via laboratory sinks into the sanitary sewage system after coordinat- j
ing use procedures with the RPO. '

-

(4) Ultimate disposal of radioactive waste will be accomplished
by the RPO in accordance with AR 385-11 and other pertinent directives. |

|
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APPENDTX N

|

LEAK TESTING SEALED SOURCES
|

1. PURPOSE. To delineate responsibilities for leak testing of sealed
sources of radioactive material at FAMC. |

|

2. DEFINITIONS. ;

1
a. Scaled sources, for the purpose of this Appendix, are those which !

meet all of the following criteria:

_ (1) Radioactive material other than tritium. )
|

'

(2) llalf-life greater than thirty (30) days.
|

(3) In any physical form other than gas.

(4) In a quantity which is greater than 100 microcuries of beta
and/or gamma emitting material or greater than 10 microcuries of alpha
emitting material.

(5) Inclosed in, and is intended to be used in, a container of
durable (not fragile) material in a manner intended to prevent contact with
and leakage or escape of the radioactive material or any of its daughter
products under conditions of use and wear for which it was designed.

b. Leak Test. A nondestructive test in which a wipe is taken from the
surface of the sealed source or from the surfaces of the device in which the |

sealed source is permanently or semi-permanently mounted or stored on which
one might expert contamination to accumulate. Leak tests may be taken by any-

of a variety of techniques depending on the source, the radioisotope, the
method of analysis, the mounting, etc.

3. RESPONSIBILITY. The Radiation Protection Officer (RPO) is responsible
for performance, analysis, and posting of records of all leak tests performed
at FAMC to satisfy the requirements of AR 385-11, USNRC license conditions,

iand DA authorization for the use of radioisotopes. |

4. CRITERIA FOR LEAK TESTING.

Leak tests, when required, will be performed on beta-gamma emittingn.
sources at intervals not to exceed six mot.ths, and each source of alpha emit-
ing radioisotope will be tested at intervals not to exceed three months.

b. If a source requiring leak testing is supplied with a certificate

tw
.
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from the vendor indidating that a leak test has been made within sly months
(three months for alpha emitting sources), the source need not be re-tested
until six months (three months for alpha emitting sources) from the date of
the last test and may be issued for iminediate use.

I
c. If no documentary evidence is available to substantiate that a

given source has been leak tested within six ntonths (three months for alpha
emitting sources), the source will not be issued until it has been leak

tested and the results evaluated.

d. The Icak test instruments shall be capable of detecting the pre-
sence of 0.005 microcuries (11,100 DPM) of radioactive material on die test
sample. '

e. Scaled sources will be considered contaminated if a leak test re-
moved 0.005 microcuries (11,100 DPM) of radioactive material.

_~ f. All sealed sources found to be contaminated will be immediately
withdrawn from use by the RPO who will ,*etermine whether or not the source
is leaking. If it 14 leaking, he shall direct that it he resealed or dis-
posed of. He shall also render any required reports.

g. The RPO shall be notified prior to fabrication of a scaled source
so that the required leak testing may be accomplished.

1

1
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API'l:ND I X ._0.

SURVl',Y Ol' WOPKING AREAS

1. PilR POS E. The purpose of this Appendix is to delineate the responsibili-
ties survey of working areas where radioactive materials are used.,

2. 7 2PONSIBILITIES.

Ilealth Physics personnel will perform a formal radiation protectiona.

survey in each area of FAMC where radioactive material is located IAW Table
1, NRC Reg Guide 8.23. Radiation Surveys at Medical Institutions, and will
notify the Principal User when removable contamination levels exceed 213 timesbackground,

b. Each Pt incipal Us.c; 1s responsible for radiological safety within hiswork area. lie w11.1 insure necessary monitoring, surveys and evaluations are
accomplished as rcutine procedures when necessary to insure that unwa rra n ted
radiological hazards are not present. The Radiation Protection Officer (RPO)

,

will, upon request, advise on appropriate procedures, and in some instances,
provide necesseiry survey (i...I roment a t lon. The Princ ipa l liner in renponsible
for cleaning contaminated areas at the direction of the RPO.

3. AREAS OF TNTERES'1.. Radiolonleal protection surveys will include eval-
unt ions of t he lollowing areas, as appropriate:

Surface contamination, both removable and fixed.a.

. - - b. Dose rate measurements.

Airborne radiological hazard, both particulare and gaseous.c.

d. Ventilation, including fume hoods.

Storage areas for radioactive materials.c. 1

f. Radioactive waste management, including radioactive waste disposal
sinks. j

1
1

Radiation safety and contaminat ion cont rol aspect s of the workiny'g.

environment and experimental procedures. |

h.
The familiarit y of personnel wit h radiological safety and emernencyprocedures. ,

'

i
,

he
-

'
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APPENDIXJ

ll M AI.Til l'IlYSICS ASPl: CTS OF PATil:NT CARL;

l. R E' PONS i lli f,l T I ES .

The Radiation Protection Officer (RPO), FAMC, is responsible fora.
providing f ull-range lleal th Physics rupp ert throughout FAM(: .

b. The Commander, FAMC, provides such guidelines as are necessary to
insure adequate protecifon for mtdical treatment personnel involved in
patient care who are occupationally exposed to ionizing radiation.

2. SPECIFLC REQUIREMENTS.

Individuals who are occupationally exposed to radiation from radio-a.

isotopes or x-ray producing devices will wear film badges unless specifi-
cally exempted therefrom by the RPO.

b. Personnel, equipment, linen and facilities will be monitored for
radioactive contamination following any procedure in which the possibility
of contamination exists.

Dressings, etc., destined for disposal will be manitored and dis-c.
posed of as radioactive waste when warranted,

d. Ilealth Physics personnel will not impede patient care, but are ex-
peeted to make recommendations to minimize the accumulated dose to medical
personnel and patients who are not being treated with radiation.-

e. l'alients will not he discharged from the hospital with more than
30 mci of radioactive material remaining in the body. The specific require-
ments of the FAMC NRC license are given in para 7, section 5 to this APPENDlX.

f. Guidance on various arein; of patient care are described below:

(1) Nursing Instructions (Sealed Sources) (see Section IQ to this
A PI'lNDl M) .

( .' ) Nursing Inst rnce ions (Padiopharmacenticals) (see Section 2Q
to t his Al'I'END IX ) .

(3) Death - llealth Physics Procedures (see Section 3Q to this
Al'PENDIX ) .

tw
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(4) .lealth physics Aspects 01 Sorgerv and Autopvy (see Section 4y
to this APPENDIX).

(5) llealth Physics Aspects in t he 't her.ipent ic Admin ist ra t ion ol
Radioactive Material (see Section SQ to this APPENDIS).

g. lied bath given by Lhe nurse shoolcl he omitted while the sources
are in place.

h. A television set, telephone, books, or other items for the patient's
entertainment may be provided for the patient.

- 1. Perineal care is not given during gynecologic t rea t n en r. ; the peri-
neal pad may be changed when necessary, unless orders to the cantrary have
been written.

j. Special handling of the food tray is not required.

k. Surgical dressings and bandages used to cover the area of needle
_ insertion may be changed only by the attending physician and MAY NOT 15E DIS-

-
CARHED until directed by the radiation oncologist. Dressings should he

kept in a basin until checked by the radiation oncologist or member of the
fienith Physics Section. Special orders will be written for oral hygiene for
patients with oral implants.

J. No special precautions are needed for sputum, urine, vomi t us , 'dools,
dishes, instruments, or utensils unless specifically ordered.

m. These patlents must stay in bed unless orders to the cont rary are
written.

n. Visitors will be limited to those 18 years of age or over, unless
other instructions are noted on the precaution sheet in the patient's chart.

o. Visitors shall sit behind the designated (2 mR/hr) line and should
-.. remain no longer than one hour per visit.
- No nurse, visitor, or attendant who is pregnant should be permittedp.

in the room of a patient while brachytherapy sources are implanted in the
patient. Female visitora should he asked whether or not they are pregnant.

q. Emergency procedures.

(1) If an implanted source heromes loose or separated from the
patlent, o r_

(2) If the patient dies, or

(3) If the patient requires emergency surger, ptM Eu,l AT,EI.y j:,Aj.l.
Radiation Therapy Service (Ext. 3045), or the llealth Physics Section (Ext.
1826).

tw
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|

q. The liadiation Protection of ficer will:

(1) See that Llie bed is placed to minimize txposure to adjacent
a rc il S .

(2) Establirh safe distance line as necessary (usually 5 mR/h).
,

(3' Determine exposure rate at surface, 30 cm, I meter, and 2
meters as necessary.

(4) Advise the patient of potential hazards to visitors.

r. At the conclusion of treatment call the llealth Physics Service and

request that the patient and room be surveyed to be sure all radioactive
sources have been removed. Do not release linen until after the survey.

-
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SECTION 10

MURSING INSTRUCTIONS, (SEAhED SOURCES)
HEALTil PHYSICS ASPECTS OF PATIENT CARE

1. PURPOSE. The purpose of this APPENDIX is to familiarize the nursing staff
with their responsibilities to the patient and themselves in the prevention of
unnecessary exposure to radiation.

2. GENERAL..

- a. This type of radioactive source (" sealed source") is encapsulated in

a metal tube which is then sealed. It is intended to be removed after a speci-

fled treatment period. Once this source has been removed from the patient,
there is no longer a source of radiation in the patient . Normally, there is
no contamination on the linen, utensils, etc. Examples of this type of sealed
source include Cs-137, Ra-226, I-125 and Ir-192.

b. If any of the following should occur, immediately notify the Health
Physles Office (Ext. 3826) AND the physician who administered the radioactive
m.i t e r i a l :

(1) Major surgery.

(2) Transfer of the patient.

(3) Death of the pattant.

3. SPECIFIC GUIDANCE.
-

n. Whenever possible, place the patient in a private room with the bed
nea the outside wall of the room. When it is necessary, two radiat ion ther-
apy pat lent s may be placed in the same room. A non-radial!an therapy patlent
should not he in the same room with a radiation therapy patient. If private
t o. .rr4 are not available. t he Hadial ion protect ion Of ficer must he contacted

to assist in establishing hed locallon.

h. Special rer.trictions may be noted on the precaution sheet in the
n.it i en t 's chart. Nurses should read Cliese inst ruct ions bef ore administering

to the patient. Call the Radiation Therapy Service if you have any questions
about the rare of t hese pat ients.

c. Nitrueb should spend only tlie minimum necessary L ime near a patlent
for routine nursing care and must obtain and wear a film hadge.

m,,.,n m .9 S SI O N !
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d. Consistent with adequate care for the patient, carry out only mini-
mal nursinn procedures close to the patient. If the patient's clinical

status requires constant observation, rotate personnel required to perform
adequate nursing care in order to minimize e>:posure to personnel. The par-

lent's bed should be approached, within the 5 mn/hr 1ine, onIv when required
by nursing duties,

c. When a nurse receives an assignment to a therapy patient, a film
hadge must he obtained from the llealth Physics Section (llid g . 404) prior
to providing nursing care to the patient. The badge shall be worn only by
the nurse to whom it is issued and shall not be exchanged between nurses.

f. Pregnant nurses should not be assigned to the personal care of these
patients.

g. Never touch needles, capsules or containers holding brachytherapy
sources. If a source becomes dislodged, use long forceps and put it in the
corner of the room or in the shielded container provided; contact the Rad-

Lation Therapy Service (Ext. 3045) or the llealth Physics Section (Ext. 3826)
at once. Af ter normal duty hours ask the AOD to obtain llealth Physics as-'

~

. sistance.

.

.

e

4

.

9

Q-5



_

l'A!!C Reg 40-604
.

4

.

SF.CTION 2Q

HURSING INSTRUCTIONS, (RADIOPHAlotACEUTICAl.S)

illEALTH PHYSICS ASPECTS OF PATIENT CARE)

1. PURPOSE. The purpose of this Section is to fam-liarize the nursing staff
with their responsibility to the patient and themselves in the prevention of
unnecessary exposure to radiation.

2. C HN El:AI. .

.~

a. Ihis type of radioactive source ("non-scaled source") is usually-

administered in liquid form and, therefore, is classified as a nonsealed
Though some low energy sealed sources are used,source.

the source material
will remain in the patient until it decays by half-life and/or is excreted;
therefore, contaminalion of 1Inen, etc., is possible. Ex4unples of thse typesni sou r<|es include: 1.iquids - 1-131, P-32; unsealed - I-125,

b.
Immediately notify the Health Physics Office (Ext. 3826) AN_D thephysician who administered the radioactive material

inn occur: if any of the following-

(1) Major surgery.

(2) Transfer of the patient.

(3) Death of the patient.

1. SPECIFIC CUIDANCE.
-

1

Nurses should spend only thata.
amount of time near the patient re- Iquired for ordinary nursing care. Special rest rict ions may lu- noted on theprecautton sheet in the pat ient 's chart . Nurses should read these instrue-tions before administering to the patients. Call the Nuclear Medicine Ser-

vice (Ext. 8646) if you have any questions about the rare of these patients. )
I

h. Whenever possible, place the pat lent in a private room wi t h t he bed
near t he outside wall of the room. When necessary, two radiation therapypatlents may be placed in the same room. A non-radiation therapy patientshould not he in the same room with a radiation therapy patient,

e. Consistent with adequate care for the patient, carry out onlyminimal nursing procedures close to the patient. If the patient's clinical
,

status. requires constant observation, rotate personnel required to perform

tw
.
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adequate nuraing care in order to minimize exposure to personnel. The pat-

ient's bed should be approached only when required by nursing duties, i.e.,

remain beyond 5 mR/hr line when possible,

d. Wear YOllR film hadge when entering the area. DO NOT use the film
badge of another employce. Film badges may be obtained by calling the
Hadiation Protection Officer (1:xt. 382fd ,

c. Personnel are not to remain in the room unless engaged in a specific
activity. Custodial, utility, ma;ntenance, and food service personnel should
not enter the room unless they receive permission and instructions from the
ward nurse.

f. A television set, telephone, and book.s may be provided the patient.

g. The food tray will be prepared entirely with disposable components.
The tray will be disposed of as waste within the patient's room. lineaten

food WILI. NOT be given to other patients or staff members.

h. Visitors will he limited to those 18 years of ane or over, unless
other instructions are noted on the precaution sheet in the patient's chart.'

Visits will be limited to one hour.

1. Patients must remain in hed while visitors are in the room and
visitors will remain behind the radiation warning tape

J. Radioactive patients are to be confined to their rooms except for
special medical or nursing purposes approved by the Nuclear Medicine Service.

k. No nurse, visitor, or attendant who is pregnant should be permitted
in the room of a patient who has received a therapeutic amount of radioacti-
vity until the patient no longer presents a radiation hazard. Female visitors-

should be asked whether or not they are pregnant.

1. Attending personnel must wear rubber or disposable plastic gloves
' when handling ruinals, bedpans, emesis basins or other containers having any

material obtained from the body of the patient. Wash gloves before removing-

and then wash hands. The gloves must be left in the patient's room in the
designated waste container. These gloven need not he sterile or surgical in
type. Disposable booties will also be utilized in the room and disposed of
on the way out.

Disposithle llems will be used in t he rare of t hese pat lent s when-m.

ever possible. These items should he placed in the designated waste ron-
tainer. Contact the llea lt h l'hys ics Section lor proper disposal of the con-
tents of the designated waste container.

All clothes and bed linens used by the patient should he placed inn.

the laundry hag provided and left in the patient's room to be checked by a
member of the llcalth physics Section.

h.
.

4
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o. All nondisposable items should be placed in a plastic bag and left
in the patient's room to be checked by a member of the llealth Physics Sec-
tton.

p. Surgical dressings should be changed only as directed by Ihe phy-
sirian. Gold-198 leaking from .i puncture wound will slain the drensinnn
dark red or purple. Such dressings should not he discarded but should be
collected in plastic bags and turned over the Nucle ir fledicine Service
llandle these dressings only with Longs or tweezers. Wear d isposable gloves,

q. For Iodine-131 Patients:

(1) Disposable plates, cups, and eating utensils will be used
by patients who are treated with Iodine-131.

(2) Vomiting within 24 hours after oral administration, urinary
incontinence, or excessive sweating within the first 48 hours may result in
contamination of linen and/or floor. In any such situations or if radio-

_
active urine and/or feces is spilled during collection, call the llcalth
Physics Section (Ext. 3826). Meanwhile, handle all contaminated material

~~' with disposabic gloves and avoid spreading contamination.

(3) Feces and urine need not he routinely saved, unless ordered
on the chart. The same toilet should be used by the pat ient. al all times,

and it should be well flushed (3 times).

r. Utmost precautions must he taken to see that nu urine or vomitus
is spilled on the floor or the bed. If any part of the patlent's room is
suspected to be contamiated, notify the llealth Physics Section.

s. If a nurse, attendant, or anyone else knows or suspects that his
skin, clothing, or shoes is contaminated, nntify the llealth Physics Section
I MMED I ATEl.Y . This person should remain in the patlent's room and not walk
about the hospital. If the hands become contaminated, wash IMMEDIATELY |

with soap and water.

- ' t. If a therapy patient should need emergency surgery or should die,
notify the llcalth Physics Section IMMEDIATEI,Y.

1

u. When the patient is discharged, the ilealth Physics section will
survey the room for contamination before it is used by another patient.

l

|

.

8
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SECTION 3Q

'

HEATH - IIEAl.TH PilYSlCS ASPECTS OF PATIENT CARE

1. APPLICABILITY. This Section applies to the management of remains of pat-
lents who have been undergoing radiation therapy with radioactive implants or
unsealed radioisotopes. If the residual quantity within the body is less than
5 mci (check with the attending physician or the RPO), the body will be handled
without regard for the presence of the radioactive material.

2. RADI0 ACTIVE IMPLANTS. When the patient has been treated with a radioactive
' , . , implant, the procedure outlined below will be followed:

Notify the radiotherapist who administered the implant. The implanta.
will be removed before the remains are taken to the morgue,

b. Notify the Radiation Protection Officer (RPO) (Ext. 3826) and request
special instructions in management and transportation of the remains and re-
turn of the room to general use.

After the radioactive implant has been removed from the body, thec.

remains may he handled in the routine manner,

d. If the radioactive implant cannot he removed from the body (e.g.,
radon seeds, gold seeds, etc.), process the remains as outlined in para 4

,

below.

J. UNSEALED RADIGISOTopES. When the patient has been receiving radiation
~, Lherapy using unsealed radioactive material (radioisotopes), the procedure

outlined below will be followed:

Notify the physician who administered the radioactive material.a.

b. Notify the Rpo (Ext. 3826), llealth Physics Section personnel will
report to the ward to assist in:

(1) Radiation safety considerations in management of the remains.

(2) Radiation safety considerations in transportation of the re-

mains to the morgue.

(3) Survey of the room, personal effects, linen, etc.
'

(4) Removal of any radioactive waste or items for disposal or de-

h.
.
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contamination, as appropriate.

(5) Remoeal of protective marhinm, and cinns from the patient's
room.

4. ADMINISTRATIVE RI:Q"IRENENTS. To insure the rpenpt identification.of
radioactive remains and to facilitate the minimizing of radiation exposure
of the 5,taff, the following administrative procedures will he followed:

a. 't he "CUATION - RADIOACTIVI: MATERIALS" label affixed to the out-
side of the chart will remain in place until all radioactive material is
removed from the body.

h. A tag hearing the radiation warning symbol and the words:
"C \UTION - RADI0 ACTIVE MATERI ALS. This patient's body contains a signifi-
cant quantity of radioactive material as specified in Chapter 3, NCRP Re-
port No. 37," will he attached to the body in the same manner as the tan
contained in the mortuary pack by attending medical personnel.

c. A similar tag or label will be attached to the outside of the,

shroud by the attending medical personnel.

d. If the body contains residual quantities of radioactive material,
the RPO or his representative will complete and sign one of the following
statements in accordance with APPENDIX V, NCRP Report No. 37. This state-
ment will be attached to the death certificate for transmittal to the
funeral director by the Registrar. FAMC.

(1) REPORT ON RADIOACTIVITY.

TO: Funeral Director

FROM: Radiation Protectior Officer
Fitzsimons Army Medical Center
Aurora, Colorado 80045

-

-

-

This body cont ains no signi f ie.mL amount of radioactive
material. No special precautions are required if only stand-
ard embalming procedures are employed.

Radiation l'rotect ion Of f icer

Fitzsimons Army Medical Center !

Date-
)
,

.

I

he
.

4
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(2) REPORT ON RADI0 ACTIVITY,

TO: Funeral Director

FROM: Radiation Protection Officer
Fitzsimons Army Medical Center
Aurora, Colorado 80045

This body contains a significant amount of radioactive
material. The following special precautions are recom-
mended:

_

Se f

Radiation Protection Officer
Fitzsimons Army Medical Center
Date;

5. REFERENCBS. NCRP Report No. 37. Precautions in the Management of
Patients Who llave Received Therapeutic Amounts of Radionuclides.

-

'W

|
|

|

|

)
l
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SECTION 43
r

J

llEALTil PHYSICS ASPECTS OF SURCERY AND AUTOPSY
llEAl,TH PilYSICS ASPECTS OF PATIENT CARE

1. GENERAL.

a. The Radiation Protection Officer (RPO) will provide guidance to
surgery and autopsy on patients whose bodies cont ain radioisotopes.

h. The principal guidance for surgeons, pathologists, and funeral dir-

'
ectors on this sub)cet is contained in NCRP Report No. 37, a copy of which

- will be provided by the Health Physics Office upon request.

c. Ilcalth Physics support and/or advice regarding radiation protection
during surgery or autopsy may be obtained by calling:

Duty hours: Ext. 3826/3916
After duty hours: Call the Administrative utficer of the Day (Ano)

for telephone numbers for Radiological Emergency
personnel.

.

2. SPECI Al. HEQtilRCMENTS,

n. Prior to the surgery (autopsy) the physician who administered the
radioactive material should meet with the assigned surgeon (Pathologist)
and the RPO. The probable residual quantity of radioactive material within
the body will be evaluated. The health physics aspects of the surgery
(autopsy) procedure will be estimated,"

w

b. If the anticipated exposure to the surgeon (prosector) and his
assistants is considered to be prohibitive, it may be necessary to delay
the procedure to allow for decay of the radioactive material in the body or
rotate the personnel performing the procedure to preclude overexposure,

c. l'e rsonne l engaged in and supporting surgery (autopsy) will wear
film hadnes if the patient contains radioisotopen, unless exempted by the
HPO.

d. Personnel, equipment, linen, and faellitles will be monitored for
radioactive contamination following the procedure when the possibility of
contaminatton exists.

e. rissues, diesnings, etc., destined for disponal will be monitored
and disposed of as radioactive waste when warranted. <

*
,

|tw
.
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f. Ilealth Physics personnel will not impede procedures, but are ex-
pected to make recommendations to minimize the accumulated dose to the sur-
r, con (pathologist) and other members of the team,

g. Autopsy,

(1) At the completion of the autopsy, the pliysician who admin-
1stered the radioactive material will inform the RPO of the probable residual
quantity of radioactive material within the body based on the body fluid.s,
tissues, and orr,ans which were removed.

(2) The RPO will execute the statement on the radiation hazard for
delivery to the funeral director based on information gained during autops).

_.

'yf.

6
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SECTION 50

HEALTH PHYSICS ASPECTS IN Tile THERAPEUTIC
ADMINISTRATION OF RADIDACTIVE HATERIAL
HEAL,TH PHYSICS ASPECTS OF PATIENT CARE

1. PURPOSE. The purpose of this Section is to specify the duties of Health
Physics personnel in the prevention of unwarranted exposure to nursing per-
sonnel, visitors, and those who occupy areas adjacent to the patient being

treated.

- 2. NOTIFICATION OF TilERAPEUTIC ADMINISTRATION.
^

-

a. Scaled Sources. The radiotherapist will notify the Health Physics
Office when he schedules a patient for a sealed nource implant. The type

and quantity of sealed sources, the appilcator to be used and its loading
arrangement, the patient's name, date of use, and ward number will he re-
corded.

b. Non-scaled Sources. The Nuclear Medicine Clinic will notify the

Health Physics Office by telephone of the proposed schedule for the admin-
istration of the radioactive material.

c. Notification of Ward Nurse.
.

(1) The physician scheduling a patient for radiation therapy will
notify the appropriate ward nurse of the proposed administration of radio-
active material.

(2) Health Physics personnel will obtain from the nurse the names*

and social security numbers of those persons who will be caring for the
therapy patient and will issue film badges to any personnel not assigned a
film hadge. A copy of Section IQ or 2Q to APPENDIX Q will be furnished to
the ward as appropriate.

3. PREPARATION OF Tile RADIUACTJVE MATERIAL.

a. Scaled Sources, llealth Physics personnel should insure that the
radiation therapy technicians divide the workload between them in order to
keep their exposure to a minimum,

b. Non-sealed Source. Ileal th Physics personnel have no spec ific dulles

that relate to the preparat ion of non-sealed sources,

tw
.

.
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4. SEALED SOURCE ADMINISTRATION.

s_. a. The radiotherapist is responsible for the safe handling of the
radioactive material from the time it leaves radiation therapy until he re-
turns it.

b. The Radiation Protection Officer (RPO) (Ext. 3826) will provide
assistance as required.

$. NON-SEALED SOURCE ADMINISTRATION.

a. The physician treating the patient is responsible for insuring safe
delivery of the radioactive material to the ward, and for obtaining suffi-
cent absorbent paper and other protective equipment as indicated by the type
of radioactive material,

b. Health Physics personnel will normally be in attendance during ther-
apeutic administration of unsealed radioactive material.

c. Health Physics personnel will:.,

(1) Ascertain that the protective materials are used in the manner'
that pro vides maximum protection of me' dical personnel.

(2) Remain available during the administration for monitoring as-
sistance.

d. Following administration Health Physics personnel will:

(1) Monitor the administering staff and their equipment.

(2) Insure that radioactive laundry and waste containers are in
the patient's room and are properly labeled.

(3) Instruct the patient in procedures for preventing the spread
i

of contamination, employing a manner which will obtain the desired results '

' without alarming the patient.
i
1

6. PATIENT CARE ON THE WARD.

a. When the therapeut ic appl icat ion is performed at a location other
than the patient's room, llealth Physics personne1will go to the ward as soon I

practicable after the patient arrives.as

b. The Health Physics personnel will:

(1) Ascertain that the patient's bed is pinced in a position that
will reduce any unnecessary exposure of adjacent areas.

(2) Mark on the floor a " safe distance" line (not greater than
2 mR/hr).

|

tw |
1.
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(3) Advise the patient of the potential hazard to visitors who
spend too much time in the room He will take enre not to alarm the patient

and will emphasize that the treatment has been prescribed for the patient and.

not the visitors.

'(4) Prepare an information packet to be posted near the doorway to
the patient's room. This packet will consist of:

(a) A visitor's sign-in and sing-out sheet.

(b) A copy of " Nursing Instructions (Sealed Sources)" or
" Nursing Instructions (Radiopharmaceuticals)." .

(c) ~A " CAUTION -.RADI0 ACTIVE hATERIALS" sign.

(5) ' Execute a radiation survey record.

(6) Return to the ward at 1 cast once cach day to insure that per-
sonnc1 are maintaining good health physics practices.

c. Removal of protective markings.

(1) If the patient was treated with a scaled source, the Health
Physics restrictions (signs, etc.) will be removed after the source has been
removed..

(2) If the patient was treated with a non-scaled source of radio-
active material, all Health Physics restrictions will remain in effect until
the exposure rate at 1 meter indicates a "no restriction" level of activity+

as defined by Table 4, NCRP Report No. 37.
.

I (a) The administering physician, as well as the ward nurse,
should be notified when Health Physics restrictions are removed.*

(b) Radioactively conta'inated laundry and waste will be re-'

4 ,

moved f rom the patient's room and the room will be monitored before it is re- +

.,,.

icased for normal ocpupancy.'

4-

7. DISCllARGE OF THERAPY PAT 1 ENTS.
,

a. Patients receiving radiotherapy with non-scaled lodine-131 shall re-
main hospitalized until the residual activity in the body is 30 milli-curies
or less. Release of patients with greater activity than 8 mci of Iodine-131
will be approved by the health physicist and the physician treating the patient.

7
Factors to consider in the 8-30' mci range include:

;
?
' .(1) Age of persons in household,
d

(2) Probability of and length of contact with children and adults
.

of childhearing age.

.

i

.

4
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(3) Advise the patient of the potential hazard to visitors who
spend too much time in the room, lie will take care not to alarm the patient

, and will emphasize that the treatment has been prescribed for the patient and
not the visitors. .

(4) Prepare an information packet en be posted nea 'ho doorway to
the patient's room. This packet will consist of:

(a) A visitor's sign-in and sing-out sheet.

(b) A copy of " Nursing Instructions (Sealed Sources)" or
" Nursing Instructions (Radiopharmaceuticals)."

(c) A " CAUTION - RADI0 ACTIVE MATERIALS" sign.

(5) Execute a radiation survey record.

(6) Return to the ward at least once each day to insure that per-

,
sonnel are maintaining good health physics practices.

c. Removal of protective markings.

(1) If the patient was treated with a scaled shurce, the llcalth
Physics restrictions (signs, etc.) will be removed after the source has been
removed.

(2) If the patient was treated with a non-scaled source of radio-
active material, all Health Physics restrictions will remain in effect until
the exposure rate at I meter indicates a "no restriction" Icvel of activity
as defined by Table 4, NCRP Report No. 37.

(a) The administering physician, as well as the ward nurse,
should be notified when Health Physics restrictions are removed.

Radioactively conta'inated laundry and waste will be(b) m re-m

moved from the patient's room and the room will be monitored before it is re-v.

leased for normal ocpupancy.

7. DISCilARGE OF Till'RAl'Y pATll'.NTS. )

a. Patients receiving radiotherapy wit h non-scaled lodine-Ill shall re-
main hospitalized until the residual activity in the body is 30 milli-curies
or less. Release of patients with greater activity than 8 mC1 of Iodine-131
will be approved by the health physicist and the physic ian treating the patient.
Factors to consider in the 8-30 MCI range include:

1

(1) Age of persons in household.

(2) Probability of and length of contact with children and adults
of childbearing age. |

|-
.
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b. Patients containing radioactive implants, except Iodine-125 and Gold-
198 seeds, uhall remain hospitalized until the implant is removed.

c. Normally, radiation therapy patients will remain hospitalized until
the residual activity in the body is 30 millicuries or less, regardless of
isotope,

d. Clearances for discharge of the patient may be obtained from the ther-
apist who administered the material, lie will coordinate with the health physi-
cist.

e. If the patient is returning to a home where there are young children,
an evaluation of the dose to them may be appropriate in determining the dis-
charge date (see NCRP Report No. 37).

f. In no event will a patient be discharged if there is sufficient radio-
active material remaining in the dody to warrant posting of the patient's room
with the radiation warning symbol.

g. In an endeavor to keep population and genetic dose "as low as reason-
ably achievable" (AI. ARA), the material in Tables 4 and 5 and para 4.1.2(d) of
NCRP Report No. 37 will be reviewed by the physician and the RPG prior to re-
lease of any therapy patient.

-

|

1

|
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; APpCNDIX R

MANAGEMENT OF RADIATION CASUALTIES

1. PURPOSE.

To delineate the responsibilitins and describe the procedures fora.
management of radioactive and radioactively contaminated casualties.-

: b. To prescribe control measures to limit the radiation exposure to
staf f treating the _ radioactive or radioactively contaminated casualty.'

c. To prescribe control measures to limit the spread of radioactive
contamination through FAMC resulting from handling a radioactive or radio-4

actively contaminated casualty.

d. To provide guidance in the management of radioactive or radio-
actively contaminated casualties.

2. APPLICABILITY. This Appendix is applicable to all individuals and act-,

ivities at FAMC in the handling of radioactive or radioactively contaminated
: casualties.

3. DEFINITIONS.

. a. A radioactive patient is a patient who is radioactive because of in-
' '

ternal deposition of radioactive material or neutron activation of body tis-
If improperly managed, such a casualty could irradiate medical per-- sues.

s sonnel or contaminate personnel, equipment and facilities.

b. A radioactively contaminated patient is an individual who has ex-
ternal contamination on his clothing or body. After removal of radioactive
contamination, the individual presents no radiation hazard.

4. GENERAL GUIDANCE.

'

a. Radioactive e'tlents and contaminated patients will receive all ne-
cessary medical care and treatment at the earliest practicable time,

i.

b. Radiation fields and radioactive contamination will not deter medical
personnel in efforts to save life or limb, although slightly different tech-
niques may be employed (e.g., rotating medical personnel to minimizo exposure

'

of any one individual etc.).

gRECORDS
. ,.
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c. Radioactively contaminated pat ient s will be decontaminated at the
earliest opportunity consistent with their medical needs.

d. Every effort will be made to minimize radiation exposure and the
spread of contamination during medical trea'tment.

c. The Radiation Protection Officer (RPO) will provide a represent,i-
tive to advise on exposure and contamination control at the site of patient
treatment. This representative will not impede patient care, but is ex-
pected to make recommendations to minimize personnel exposure and avoid the
loss of resources due to radioactive contamination.

f. At the earliest possible time consistent with the medical needs of

the patient, the attending physician will allow decontamination to begin.
Decontamination will be undertaken by paramedical personnel under the dir-
ection and guidance of a Health Physics representative.

g. All contaminated clothing, equipment and waste materials will be
retained by the Health Physics representative.

.

h. Contaminated valuables will he accounted for by using the DA Form
3696 (Patient's Deposit Record) in the conventional manner. These valuables
will be retained by the llcalth Physics representative who will account for
them, and will undertake to decontaminate them as soon as the situation per-
mits so that they may be returned to the hnspital treasurer or the patient.
Valuables and personal property of the patient will not be disposed of as
contaminated waste without the written consent of the patient.

S. R ES PONS I B11.1 T I ES,

a. The senior medical officer (or senior individual, in the absence of

a medical officer) present at the scene of an accident is responsible to:

(1) Apply first aid to the patient (radiation casualty).

(2) Evaluate the injury of the patient to determine if immediate
*

evacuation is required.

.

,
(3) Evaluate the contamination of the patient, if practicabic.

!

! (4) Decontaminate the patient before evacuation if the condition
| of the patient permits, and if such decontamination can be performed with-

,

| out aggravating the injuries.
!
'

(5) Employ contamination control measures.

(6) Arrange, undertake, or direct evacuation of the casualty to
the Emergency Room. FAMC, by the most practical means.

(7) Notify the Emer ency Room (Ext. 37 74) ANI) the llealth physics
Office (Ext. 3826) that a radiation casualty is being evacuated to the
Emergency Room.'

he
.
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b. The attending sury. con shall:

(1) Notify llcalth Physics (Kxt. W (d that a potent ial l y rio!!o-
active or radioactively contaminated casualty is enroute and request sup-
port.

(2) Undertake treatment of the casualty emphasing life-saving
measures only until the llcalth Physics team arrives.

(3) Contamination control measures which are appropriate for an '

emergency room are quite similar to isolation techniques employed with a
highly contagious patient. The movement of the patient throughout the

,
.

hospital should be minimized until decontamination procedures can be under-
taken or contamination control measures implemented (e.g., have x-rays
taken in the Emergency Room, etc.).

(4) Exposure control measures under emergency room conditions
are essentially as follows:

(a) Employ the minimum number of medical personnel necessary
,

to evaluate and treat the patient.

(b) I.imit the time ind i vidua l s spend in the proximity of the
casualty to the minimum consistent with his needs.

(c) Keep all nonessential personnel as far away from the
patient as practicable.

(d) If the patient is highly radioactive or contaminated,
rotate or replace staff personnel frequently to limit individual exposure.
Keep a record of all personnel who attended the patient including the length
of time they were near the patient.

c. The Radiation Protection Officer (RPO), FAMC, is responsible to:

(1) Provide advice and radiation protection equipment to support
'' the care of radioactive or contaminated casualties.

(2) Provide exposure control and monitoring of staff personnel
attending the casualty.

(3) Direct decontamination of the casualty at the earliest time -

consistent with medical needs of the patient.

(4) Direct contamination control measures to limit the spread of,

i contamination throughout the hospital, ,

(5) Survey the hospital areas for radioactive contamination.

|

| (6) Advise on decontamination of hospital areas as early as
| possible following treatment of the casualty.
|

!
!

!

b
4 .

f
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( 7) Notify the Chairman of the Radiatinn ('on t ro l Commi t t ee of
the radioactive or radioactively contaminated casualty and, if necessary,
assemble oppropriat.e nembers of tin Committee for appropriate recommen-
dations regarding the medical management of the casualty and parameters
to be examined on a suspected or actual overexposure.

( 8) Notify the Public Affairs Officer (Ext. 3192) promptly of
the incident and provide updated information periodically,

1

! ( 9) Make appropriate reports to the Surgeon Cencral, the
Nuclear Regulatory Commission, and other agencies in accordance with per-
tinent directives.

(10) Make a prompt investigation of the incident. .

(11) Prepare and submit necessary reports of the incident.

(12) issue specific guidance for the management of a radio-
active or radioactively contaminated patient to minimize exposure of the
staff or the spread of contamination depending on the prevailing situation.
Such guidance will be developed on the scene by the llealth Physics repre-
sentative. The recommendations of thin representative should he heeded
whenever possible, since radioactive contamination can necess it ate very
costly decontamination operations and result in the loss of facilities for
many days.

(> . R EF ER ENC F. , NCRP Report No. 37. Precautions in the Management of Pat-

| lents Who llave Received Therapeutic Amounts of Radionnelldes.

.

e

tw
.

4

R-4

/<?R99



_ _ _ - _ _ _ _ - _ - - - _ - _ - - - -- --

.. -

FAMC Reg 40-604

APPENDIX S

CONTAMINATION CONTROL AND DECONTAMINATION PROCEDUr.ES

I 1. PURPOSE. To delineate responsibilities relating to contamination
! control and decontamination procedures at FAMC.

| 2. RESPONSIBILITIES.

| a. The Radiation Protection Officer (RPO) is responsible for con-
trol of radioactive contamination and supervision of docontamination pro-
cedures.

b. Each Principal liser is responsible for assisting the RPO in the
| accomplishment of his mission by:

(1) Controlling contamination within :.is area of responsibility.

(2) Reporting all spills, releases, accidents, incidents, or,

) unusual occurrences involving radioactive material promptly, so that con-
tamination control may be initiated.

(3) Providing the resources for decontamination operations.

The individual who causes contamination to occur performs the de-c.
contamination required. The RPO will provide advice and guidance rela-

.. tive to decontamination.
|

|
~

3. The contamination limits prescribed by Department of the Army are shown
in Section IS (Permissible Levels of Rndioactive Contamination) to this
AppendLx.

4. G ENER Al.. Air or water that contains radioactive materini in excess of
concentrations specified in Section 2S (taken from Appendix li, Table II,
10 CFR 20) shall be considered to be contaminated and shall be controlled
and disposed of in accordance with the Instructions of the RPO.

5. Methods of controlling contamination which may he employed to minimize
the spread of radioactive contamination include:

a. Use of personal protective clothing and devices such as rubber or
plastic gloves, laboratory coats, shoe covers, head covers, face masks, re-
spirators, etc.

b
.

.

S-1
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|
b. Providing and frequently using an exposure rate meter capabic of

|cetecting and monitoring contamination from the radioisotope (s) in use, j

c. Using separate, specially marked radioactive waste containers.

d. Limiting traffic and occupancy of work areas where radioact'ive
materials are in use,

Designing and enforcing work flow .nd procedures to minimizee.
transfers cnd manipulations of radioactive riaterial.

f. Conducting procedures which - rerate radioactive aerosols, dusts,
or gaseous products in fume hoods, glove boxes, or other suitable closed
systems.

g. Designating and posting of contaminated and potentially contami-
nated areas during procedures which are likely to produce contamination.
(Anyone can post radiation contaminated areas; however, only the RPO can

; remove signs indicating contaminated areas.)

h. Covering working surfaces with polyethylene and absorbent dispos-
able material.

1. Using trays capable cf containing a total spill of liquid radio-
active material under experiments of this type.

J. Using doohle containers for vessels of radioactive materials which
are easily upset (e.g., volumetric flasks).

F. Using polyethylene bags to contain waste and to line waste con-
tainera. If tritium is used the polyethylene should be replaced by or con-
tained in Kraft paper bags, since tritium easily penetrates polyethylene
and is retarded by paper. l

1. Avoiding the use of house vacuum liners with radioactive materials.

Rigorously posting cabinets, refrigerators -ivens, etc., wherem.

radioactive material is used so that all personnel w!'1 be advised of its
presence. When the item ia not used exclusively for radioactive material,
the radioactive material should be separated from the other contents and
conspicuously posted,

n. Estah!Ishing control poine outs!de contaminated areas where per-s

sonnel will monitor themselves for contamination with a suitable instrument
bef ore leaving the area.

Promptly cleaning up and monitoring all spills of radioactive mat-o.
crial.

6. Decontamination methods are many and varied. The RPO will supervise
and advise on decontamination procedures.

.

.

4
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c. Personnel Decontamination.

(1) Individuals with contaminated clothing should remove their
clothing at the earliest opportunity.

(2) Decontamination of the skin should be attempted promptly after
discovery of contamination. The skin should be washed thoroughly and re-
peatedly with a mild soap or detergent worked into a good lather with a soft
brush. Care should be taken not to abrade the skin.

(3) Special decontamination of individuals beyond that described
above will be under the supervision of the RPO.

b. Surface decontamination will be undertaken only by personnel who
arc wearing protective gloves and, in some cases, protective clothing.
Material used in decontamination will be disposed of as radioactive waste
in accordance with instructions received from the RPO.

7. HANDLING OF CONTAMINATED 1.A"NDRY. Contaminated clothing and bedding will
' be collected by llealth Physics personnel at the site of the contamination and

~

taken for decontamination or disposal.

tw
'
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SECTIUN'1S

CONTAMINATION' CONTROL'AND DECONTAMINATION OPERATIONS

'PERMISSIBLE LEVELS OF RADI0 ACTIVE. CONTAMINATION

'ONTAMINATION LEVELC

!
.i'

ALPHA BETA-CAMMA_

og. . .

Contamination items and in- y (N bN d $"a Method of
.[g g sdications for action p- Detection !

ao aa aog

E8 E8 t~ E8 ,o- o- s cv - o-

1. Clothing, including '

shoes
4

c a. Personal. Should F 200 0.2 Probe
. be replaced, decontaminated R None None ** Smear '

i or stored for decay'if above. 1

'

?

b. .Anticontamination.

|
1(1) General.
j*

Should be replaced and/or de- F 1000 0.2 Probe '

. contaminated if above. R 200 1000 ** Smear

(2) Laundry. F 200 0.2 Probe
; . Should not bc released to R 50 200 ** Smearpublic laundry if above
,

(3) Respirators. F 200 *l.0
'

'

'Should be decontaminated R None None Probe
; after use'if above. 3

** Smear i*

|

2. Containers. Prior to F '200 0.2 Probe
! nonradiation use, si'ould be R None 100 ** Smeardecontaminated if o.,ove.n-

+

i-
a

4 F g

#

ia-

.b; ,
.

I '

'4.,, ,f
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SECTION IS

CONTNIINATION CONTROL Af!D DECONTM!INATION Ol'ERATIONS
I

PERT 11SSIBLE LEVELES OF RADI0 ACTIVE CONTAMINATION |
. j

.

I
,

i

|

CONTAMINATION LEVEL

ALPHA BETA-CAMMA

U
N $~a Y "a E "a

Contamination Items and In- . OO "" " " .$ * Method of""
+

dications for Action dd [O f8 7" [O Detection
N re o- a m a av o-

*

,
i

3. Laboratories and Work |,

Areas

a. Noncontrolled areas. F 200 0.2 Probe
Require controls and postinr R 20 100 ** Smear
or decontamination if above.

b. Controlled Areas

(1) lloods F 1000 2.0 Probe
i R 200 2000 ** Smear

(2) Clove Boxes F 5000 2.5 Probe,

'
R 1000 5000 ** Smear

3(3) Workbench F 1000 0.5 Probe
iSurface R 200 1000 ** Smear i

l
! 4. Skin I

1

a. Body. Continue de- F 200 0.06 Probe !

j contamination if above. R None None ** Smear
1

b. llands. Continue de- F 400 0.1 Probe i

contamtnation if above. R None Nonc ** Smear,

1

L

i .
.

. . .

^ t

.

Y

a *

f

. .i

|
1
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SECTION IS

CONTAMINATION CONTROL AND DECONTAMINATION OPERATIONS

PERMISSIBLE LEVELS OF RADIOACTIVE CONTAMINATION

e

CONTAMINATION LEVEL

ALPHA. BETA-CAFDIA

U

6 6 .$ 6 Method ofContamination Items and o 9

h gg gg {~ ggIndications for Action Detection
N a: A - o .-i a eu o

5. Vehicles / Radioactive
Containers

a. Used in controlled F ,& 2.0 Probe
area. Should be decontam- R 22006 22000 ** Smear
inated if'above.

'

-b. Used in noncon- F & 0.5 Probe
trolled area. Should be R 220 2200 ** Smear
decontaminated if above.

.

6. Equipment

a. Used in controlled F 5000 2.0 10,000 Probe'

' area. Should be decontam- R 1000 ** Smear
; inated if.above.

_

Used in noncontrol- F 500 0.2 1,000 Probeb.*

led area. Should be decon- R 100 ** Smear ;

taminated if above. ;
'

1

|.

* At contact vi any surface of the mask.

| **' Smear analyzed with a calibrated instrument. )'

! 1

&' Based on 49 CRF 173.397 or'Graziano's Tariff. I

REF:- Appelklix G. AR 40-37 - 7. Jan 77.
1, ,

*
,
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_ . _ _ , thtre t%) worttas seeet.- 4A w ing Molevet is deavied me any co,nntnation of shors. 'O,

y . e . e . be, a..,.* ceae e i c.sv-. 2 c.se.. t cese-. 2 o steed raden-222 eaughters. posentum-3 t e. H* lead-214 bismuth-234 and poioctunn 234. ine

[ ene titer of air, wit 5eut regarts to the degreeA ., Wesee Air Weee,

(.ici/mimcthni)(. c1/ 21 ) ( pc t h:1)g *'a't!'"''"47 0".,*," ;"",2* '= 3',;'g,-. ,, -.* ' '*
parttele energy.) The Table II valese may be g

' ** Ze SS S t to * 3 - 30 a 4 > 3 0 -* I = 10 -* Replaced by one-thirtieth (*tal of a " working
. g a . to ' J <10 8 2 > 10 * 2 e lo -. tevet The tamIt ca raden-222 concentratsous

y )
la strs ed areas may be based en a.n ass. p-! 1 69 S 4 . to ' 2 30 ' I * 80 8 7 *to s

{
. I 3 e 10 * - 2 - 9 0'' 1 ,30 ' & 10 s -

,

* 2 a 69 S 7 *10 * S * 10 -s 2 -10 ' 2 -10-s ]4 For soluble maistuses of U-238. U-234,

e I 9 *10 * S -30 8 3 10 ' 2 - 10~8 ' and U-238 to att chemical testetty may be the p g
! Ziesense.= (40) Ze 93 S I < 10 ' 2 s10 ' e - IO * 8 v10-* | timtting imetoe. If the percent by wetght ten +
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^ the product of th9 meersde concentsation and Ot e 9 30 * S 10 * 3 . to * 2 - to a ep
. . Aoy egte eedee==chde Sob 1 10 3 - to , o strne of exposure during a 40-hour workeeek 2

mes heeed ebeve wish Qsha.tl act exceed Sxttra SA ct.hr/m!. Wheree

deeer =ede e' hee sh== i h SA is the spectae mettetty of the urantum in.
e haled. The concentration value for Table II is Nesphe om.iss.ee se

6 ' O 007 milligrams uransum per cubic meter of O$ g ' spee+=ae**e assie* R sir. The spectSc activity for natural uranturn d- g end .ish eed.eessies
h.w.nre i... .h. 2 ' is d 'F7X 10-8 curtes per gram U. The spectSe M*

,,,,,n, ,,, ,ta,, ,,,,,,,,, ,, ,_3 3,, g43 3 O
A.I*2t.,edie.eeud. 3,0* 9 < iO * 1 ,so ' 3 .- i O + and w224 if not known.shnu he: d I

. ..ed eb.ee . . sus - curt-cramo r+et 4 O
deeey nede enhee ske - M= to 4W8 M0 M4 P3 W D" 2s et,he emi e,
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
NOTE TO APPt NillX li ~

,,.

2. If any of the conditione spectflad below
f k'M2 is any enan where there is n en uore au me sw are meL. the corresponding values spectfled

e ster of reece than one radionucible. ihe hmnene n=l.a. below enay be used in lieu of those spectnedfee purpeees of this appendia snocht be eetermineI e. In paragraph 2 above,fellows:
1. It she Identity amt aner arsuen er each re.linno- a. If the identity of each radionue:Ide in

elide in she misture are knee n, the hmume t e,le=%the miasure is known but the enneentratiranthould be dertred as heilne s 18cirrmine, far red ,, of one or more of the radianuc!! des in the''

ellenuchde ln the misture, the rairt bree ren t he epimof et s to nil 2 Lure la not known. Lhe ConcentiallonPercent in the mapure an.1 the hmet otherm ha
reaar' 611rn!L for the snisture la the limit specified

nahel in Appendia O br etw sq.etnc redenpern.Le wtwit u in Appendix "II" for the radionuclide in thenot in a niisture. The sum ed sucti #9u.m lur all shrC

N " unity").redienocildes in the misture mes nas estwl "1" ai r .E limLL; or having the lowest coricen tratten
u, E misture

E e surts If radlemieHdes A 1 t
' in eencnetreuenJ Ca. Cs. and E ,4. amt l' sie prevnt o (L If tre idenLily of each radlonuclide int and si the appheshicN

Al PC's, are it Pd".. and Al Pf *,. an.l %81% er. eve the misture le not known, but it le known
Incl). theg the eismenitatia that cerLain radionuclidee specilled in Ap.
the lashew ine rrisuenshop osino shall 4 hmued .a abas pendiz "A* are not present in the mlature

e

o
d" * the concentration limit for the misture is'

.\l PC, flit aI'Q 9 . g the lowest concentration tirait specified in.\s Pd Appendia "B" for any radlonuclide which lay
a la egh ., in, sace.s a y 4 nu r..rcentrWe et up not known to be absent frurn the rnisture;

ofto liner unte .. m s...s. # = l. a. 6 km.n. abe imotinee v..e, se par,.. . . t pien lia 15 44r' le -

6. For purposes of Table !. Cul.1-4 x 10 '8
[ b. For purposes of Table 1. Col 2-4 x 104
g e. Per purposes of Table !!. Col 1-2 x 10-"

d. Poe purpusee of Table !!, Col. 2-3 X 10-8

e e w. ww . e e.m
, Talite I Table 11

*
e, Riernent (atomie nuniber) anJ Leidare

C.dumn i Cainma 1 Column I n.lumnAir (,i l/ml) u nter Air (p't/ml) w eirr(pt h/nd)
. _ . . _ _ _ _ - __t (,g 'ifn,3)

' ff it is k newn that $r 90, i 1.*3, t 1.'il. I 1.1. I 121. (1 1331

tab #e il onlyt. Pb tio. Pe Jie, A L 'til h.s I J. Its 711
Its ??e. As 217, its FA Th 'JJu. I's J3i Tb st! Th.
nat. Cin tiis, Cl fat, sud i en 13e are ensi pfresa8.. . .

. . . . 9xle 8 .. 3xto e
,

If H is t'l entyi l'W fio. Po tut As ' 23. Ha !!B. He Tal,
d 5 *wn shal sr 90. I m. I i;e. I i.v. o i4h l us,

talene i r
j's 231, Th. net, Cm 248, Cf 244, sad t us al are not
resent...............,,........... ....m... . ex to-a 2X80 8E 11 4 le k now n that Br 80. I 13. Il 12A, I l*ll. I t v, table il" eniyh Pb flo, its TJs, Ha 2.st, Cns fea, as.4 Cl 45e are

notswesent..................................... 1X l0-e 8xlM'

If n in a neen inaul m. natie || eni
tr n is i ne.i Prme.ii . . . ....... ... . .r), as tm. and n. . ... . axse ixioa

rm we ne . . . . . . . . I

vie. As Til, Its 73, ch +ntum .od se en.1 in Pm
n thei i i

" ra 130.Pg f4t, and Ht 2ee are not'

C',n'e.Wn'iisi aiiihn.;4H.e.iVJ Weii"n".rir.
' '*'# '*#^1 *

ne rJa no ru tu -e nci er ent................. s xio+Il n to anegn that alphumuters and At T27 we imt .. . . . ixwa . .

61[e'En*Etie "N7.'Tii II0,"PU3i."I'u' 73a ' PN
^

*If. *

239. Pu tat, re 342, Pu foi, Cm 244, Clits ami Cs 241.

we nei pre. cot..... . . . . . . . . .. sxwa .. .. ixw= , .

|1 -

.

- 1/ g 4.1f a misture of radlonuclides conelste of 1
*~

,uranium and its daughtere la ore dust prior,

~ s p.

g to chemical separation of the uranium froro
the ore, the values speelned below may ber E iused for uranium and its daughters throughg
radium 228,Instead of tacee from paragraphsa,4 1,2, or 3 atw>ve. i

w
I I a. Por purpones of Table f, Col.1-l/10 "

b aCl/mi grone alpha scLivity:a or 4 x to " acl/
R mi natural uranium; or 76 micrograrna per
N euble meter of air natural uranium.
cr b. For purposes of Table !! Col. I ;l x 10 48* pC1/mi groes alpha activinyl or 2 X 10-'' pCl/

| $ mi natural uranium: or g micrograme pee
L tubic meter of att natural uranium.
~

8. Pur purpnees of this finte, a radio.
nuclide may be considered se not present in
a misture if (a) Lhe f allo of the concentra.
tion of that redlonuclide In the misture .

o (Ca) to the coucentration limit for that
8 racionuclide specified in Table !! of Ap.4

t = pendia D (AfrCs) doce not eaceed he

hg 0) and (b) the sum of such(1 e. -

N ratine for all the redlonuclideo considered na!
jriot present in t.he mlature does not escecd
i

%
C. |

he (f.e. 'pg f }Cspg.7 + **.. $ %).

August 1,1980
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
~

-
MPawass C AIslerial A(icrocuries g Any sipha emitting re:llonuellde

o.~. . . ~ ~.... 100 N not listed above or rnistures of,,,,,y,, ,gf ,r , ,, , , ,,, Osnuum 191nv
alpha smitters of unknown com.

4 mer glu rn.24 8 Osmmm 191 .. .. . . . 100 E i

A n t unony.12 J
. .01 position,

. . .. .. .... ... .. ,040.mlum.193 .. .. ..... ....... 100 4

100 C Any radionuclide other than alpha.

An umony .114
. ..

10 Palladium.103 .. 300 "*.... .. ...... emitting radionuclides, not listed... .
Antimony.125 ..

. , .. .

30 Palladium 100 .. ....... 100 $ above or mieurs.s of beta emit... ..' ....

. . 100 P h osp horus.3 2 . . . . . . . . . . . . . . . . . 10 L ters of unirnown comoosition. . I
A runir.73 . ..
A rse n u'. 74 Platin um.101 ..... .. .. .. .. n''O... 10

*
. ...

Pla tin um .103 m . . . . . . . . . .. . . . . . 100 ,)** *
.

Pl a ti n u m .10 3 . . . . . . . . . . . . . . . . . . 100
Note.-.For purposes of I 20 303. wher I

'

Barium.131 $ 10 .'g **'[' ,

" *
*** ** **.. ..

there is lavolved a combinullon of isotopes inp4 g. itu nnu I i l I" , ,

of g known amounts, lhe limit for the combmetionmanum.l40 Plutonium 230 . ... ... ..... .. ... ......... su ... .

ruonium 210 . . . ... . . . . O I T' should be derived es follows. Deterrnine, forflismutb210 . . I,
....

Pta ansl u m .4 2 . . . . . . . . . . . . . . .; tuomine.82
Ca d m t u m a 00 . . . . . . . . . . . . . . O

Pr aseud y mnu m. I tt ... .............
10 g each Isotope in the combinatl0n. the rahu.... . . .. . . 10

100 i6 between the quanilly present in the
$ .. ', '

Promendyrnium.143 W *........... .
combination and the hmJt utherwise

1)n .I 9'~'S'"''.'.'.'~. eslublished for the specific isonnpa when not
' "'n 100.

t nsoplelum.43 . . . . . to
.. . . . - . , - .M in combinallon, The avrn of such relios for sitC.ilo m m47.... . 2o;... . . 10 'n

gg gpo the isotopes in the cornblnallon may notCarbon.14 ,
100... ... _ ,, __, _,

Cerium.141
. .. .

... .. . . . 100 R he n t um l ea . . . . . . . . . . . . . . . .. 100 e xceed "1" (Le, *' unity").
.

Cerium.14 4 . . . . . . . .
. . . 100 H b udi u m .103 m . . . . . . . . . . . . . . . . 100Cerium.143 -. . . .

Rhodlum.106 ..... . I ............... . 100,

Ceuum.131 .. l.000 nutidium 80 ... .. .. ... . .......... ..... 10
....... 300 n u m dl u m .87 . . .. . . . . . . . .. . . . . . . . leCe nlum. 4 34 ni

Cesium. I34 ..
. ........

......... ........ I It u the ni u m .0 7 . . . . . . . . . . . . , .. . . . . 300
..... ........ .. .. 10 Ft u t h e uI u rn. t 03 . . . .. . . . . . . .. . . . . . 10Crsium.133

C eu tun .13 0 . . . . . . . . . . . . . . . . 10 n u th e ni u m .104 . .. .... . . . . .. . .. .. 10.
} CeMum.!J1. .. . 10 n u th e ni u m 104 . . . . .. . . . . .. . . . . .. 1., . . .. ....

Chlutin e.3 6 ... . ............ 10 fiam arlu m . l l i . . .. . . . . .. . . ..... .. 10
.

,

Unia riu m .14 3 . . . .. .. . . . .. ... . . . . 100]; Chlo rin e -3 8 . . . . . . . , . .. . . . . . . . . 10
Chromi u m. S l . . .. . . . . . . .. . .. . . 1, 000 sc a ndlu m .4 6 . . . .. .. .... .. . .. . . . . 10._

sca n di u m 4 7 . . . ... . . . . .. . ... . . . . 100Co t a ll .5 8 m . . . . . . . . . . . . . . . . . . . . . lo Scisndnum.48
Cob e l l . 5 8 . . . . . . . . . . . . . . . . . . . . . . . 30 .................... 10
Cuball.60 se te n t um .15 . .. . . . . .. . . . . . . ... . . 10

,1 ......... .... ........ I Sil icon . 31 . . . . . . . . . . . . . . . . . . . . . . . 100Co p pe r . 8 4 . . . . . . . . . . . . . . . . . . . . 100 sil v e r .105 . . . . . .. .. . . ... . .. . .. . le.

Desprosium. t 45 . .............. 10
hii v e r.1 10 m . . . . . . .. . . . . .. . . . . . .. . IDviprouum.tr.0i

............ .. 100 sali er. I l l . .. . . .. . ... . . . . . . . . . .. . 100Erbium.169 . . . ... .......... 100 bodium.24 ................... .. 10Er bmuul71 ......... ...... .. . 100 s truu tt um .8 5 . .. . . ... . .. . . . . . . .. 10E uruphem.182 9 2 h ..... . . . . 100g
S tron t i u m . 8 0 . . . . . . . .. . . . . . . .. I

.

b, b tron ti u m 00 . . . . .. . . . . . . . . . . .
rw Dirrtlumel&2 12 yr. . Is tur Tmm.isi 3 mruntlum ai ....................

...
O. I

g Europmm.lG3
. . i. .....

10
10 g Si ron t i u m . 0 2 . . . . . . . . . ... . . . . . .. 10

. . ... ..
m Fluorine. it . . . . . 1.000 m hulpimr.35 ... . . . .......... 100Oads hnmm.163g Ondolinuun.150 .

..

10 g Timtalum.lB2..
... .. ...... . 10Ino Technetium Dil .. .. ........ .. 10Galhinu.72 . . . .. . 10 'l et h ut tl u m .01m . . . . . . . . . . . . . . . 100 .

. .

( *.c r n.n u l u m .71 100 Tec h ne t ium .9 7 . .. . . . . . . . . . . . . . . 100
.

0 aid.it.A .
. . ...

.. . ... . 100 Tec h nellum .90m .. ... .. . . . 100Gulu . Illu 100 l'erbucklum.00..... ..
10f la lunsm.151 . .. . .. . . . 10 Tiellurbem.125m . .. . 10

...... ..... ..

lie buaum. ICO . . .. 100 Trit urham. 827m. . . ........... , .. 10th dtt.cen.3 1.000 'I cIlurium.127 .. .. ........
.. . .. ... 100luttmm.1 ism . . . . 300 Te h orlieru.8 29m 10ludlum.ll4ul . . . .. .. ..

... . ...
30 *I rtlu rituu.120 . ....... . .. 100ludimu.IISm . Ino 'l ellurt unt.831utImli u m. l l5

. . . .. . .. .. .. . 10
.. . . 10 Tellurium.132 . . . ... 10"

' ludme.12$ . ..... . ..... I Terhmm.100 .. ................ 10la.d me. l ?ti ... . | Thaf tlimt.200 .. .
. ..... 100lah n e . ' Wit OI Thaihum.206 . .

. .
. . .. .. 100I t.fl u ie. ! J I . . .. .. .. .. . 1 Thallhim.202 . . . . .. . ..... ...... . 100luotue l.l2 . ... , ..... 10 Thalltunt.204 . . . 10Imtme.in

. . I * *niorium ( natu ral p.............. 100
.

ludme.134
lsMisne 135

. . . ...... le Th tilium e l ?U . ., .. . . . . IU
le Tbutmm lf t 101 idmm.192.

. . .. .....

10 Tm.ll:1
. . . .

.. . ... ..... . 10tridmm.194 .. . .. . ..
100 Ten.12S 4..... .

. ..
10..IWudS , . . . .. ... .. 100 l'u u pt en.181 .

. ..... .
. .. . . . . ... 10tron.AV .... ... . . .. ..... 30 Tur eleH'183 *** .. 10K r) pi on.83 . . .. . .... 100 Tunoten.id7 ...".. . 100K ryluou d t ...... ~

..... . . ..... . 10 * * Ura ntum (n6turall'.~........ ..... 100t.smhanum.140 .
4.nleimm l?T

.. 30 t rra nium.233 . . ... .. .0t. ...... ....
. .. . . 100 1 r.mtmo.2:14 Uranium.235 .. . .08Ma synnese.42

10 Vah.uuum 45 10.

Manganese.54 .
. . . .. .. .. .....

M*H 8bl33m IMklangenese.86 . . .. .. ..... . le
Arn'm.133 . " . . . . 300

.- ..

10.. ...
Stercurpl67m ... 500 hennn.135 . .. . ....

. o

...... . . . ... . 100Alercur) .10 7 . . . . . . .
. . . .

300 Vi t e rblum. iTS 100.. . .. . .Meteur) .203 . . . . . . 10 Yt t rium.00 . . . .. . 10Mohintenmu.00 .
Neudvmlum.141

. 600 ) Irlum.01.
100 Yt t r6um.02

. . 10.
.

. . .. .. 100..
N eod t mium.14 9 . . . . .. 100 Yttriurn.93 . .. . . . . . . I%chel W 8 Based on alpha disintegration rate of100 Eme.63

, weg.03
. ... . ,, . .. ... .. ..

Th,.232. Th.230 and their daughter products.10 E.m.n9an . .
. . 100 k m* 82

. ~ . gog
%ttiel 6% . . . Br.eed on 61pha disintegration rate of.. .- .

. ~* . - g U.235. U.236. asut U.235.wohtum 4.h4. +. 40 Zitronium.93 . .. ...N mN mn.VS .

... . . . '. %-
s e mst ..lRS

. . he ...
10 /.orconium.0$ . . h%.4u mp.97

. In Zit'8'm um .0 7 . . . .
gg 3 ,I H 4M. g ypg

. 10
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APPENDIX T

HEALTH PHYSICS ASPCCTS OF FIRE FIGHTING

1. PURPOSE. To prescribe general measures to be followed to minimize
radiological hazards associated with fire protection.

2. FIRE PREVENTION.

a. Whenever possibic, flammable materials will not be stored with
radioactive materials. When flammabic materials must be stored in conjunc-
tion with radioactive materials, the manner of storage will be coordinated
with the Fire Inspector's Office (Ext. 8667) to insure that the fire hazard
is minimized.

b. Every effort will be made by the user to climinate fire hazards
within his area of responsibility.

During routine inspections by fire prevention personnel, the lo-c.

cation of radioactive naterial will be made known to the inspector. The
" CAUTION - RADI0 ACTIVE MATERIALS" warning which is to be posted on containers
and rooms in accordance with instructions contained in AppenJiv 0 to this

regulation will assist in meeting this requirement.

3. FIRE FIGHTING. Whenever firemen respond to a call in an area posted
" CAUTION - RADIOACTIVE MATERIALS," the following protective measures will
be employed to minimize radiological hazards:

_ a. The Radiation Protection Officer (RPO), Ext 3826, will be notified ).

of a fire in a posted area.

b. Health Physics personnel will provide radiation detection equipment
and make necessary dose rate measurements. If possibic, radiation measure-

ments will be completed prior to the arrival of fire department personnel.

Personnel assigned to the area in which the fire occurred shouldc.

remain in the nearby area to provide current information concerning the
location and activity of radiation sources. |

|

d. Firemen should wear scif-contained breathing apparatus and protec- |
tive coat and boots if it does not unduly interfere with their mission. I

If any area may require the use of self-contained breathing apparatus to |

fight a fire, each entrance to that area will be c1carly posted.
1
1

)
|

IN
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c. Personnel will stay in the area the shortest period of time nec-
essary to accomplish the fire-fighting mission. Firemen will avoid un-
necessary contact with equipment, opening of containers, or handling of
debris,

f. Personnel who have entered the area will remain in the vicinity
until surveyed and released by Health Physics personnel. This measure is
prescribed to avoid unnecessary spread of radioactive contamination. In
the event of personal injury, the provisions of Appendix V to this regu-
lation will be followed in lieu of this pro.iision.

4. SPECIAL CONSIDERATIONS,

a. During fire fighting in areas where large radioactive sources are
located, every effort will be made to cool the source with a stream of
water if the heat of the fire might cause the lead shielding to melt.
When the lead shielding mets, it may escape or change shape in such a way
that a serious radiation hazard could result.

..

b. Health Physics personnel will conduct classes for the fire depart-.s

ment regarding the use of radiological survey instruments, radiological
hazards associated with fire protection, and current locations of radio-
active materials.

.

I
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; APPENDIX V

RADIOLOGICAL EMERGENCIES

j :

1. PURPOSE.
.

.
'

a. .The primary purpose of this Appendix is to insure that an individual
who is known or suspected to have been involved in a radiation accident and/,

; or incident -that could have resulted-in an internal and/or external exposure
_

j - to ionizing radiation receives proper medical care, and that the possibic
# radiation exposure is evaluated.,_

*i
' "' b.fA secondary purpose of this Appendix is to insure that the source of
i- the accidental radiation exposure is contained, so that further exposure of

personnel will be' controlled. ''

'

2. CENERAL CUIDANCE.

a. It is assumed that radioactive material will be handled by qualified
persons and in accordance with existing regulations and policies. It is ex-
pected that this Appendix will be interpreted by those persons in the light ,

of their knowledge of the relative radiotoxicity of the various radioactive
materials (radionuclides) in their possession.

.

. b. A radiat1on accident may be defined as an unforeseen occurr'ence,~

either actual or suspected, involving exposure or contamination of humans and
the environment by ionizing radition. The accident will be considered as oc- j

curring over a short period of time, from seconds up to several days. Chronic
/. occupational or other long-term exposure will not be considered. j

c. Therc are two ways in which humans can be exposed to ionizing radia- )
tion: I

|

(1) External. The source of ionizing radiation may be outside of |

the body so that the radiation strikes the individual and is absorbed, depend-
ing upon its physical characteristics. . Radiation from x-ray generators, par-
ticle accelerators, scaled sources of radionuclides and reactors are exampics
of this type. The radiation may be beta, gamma, or neutrons. Alpha emitters 1

present no significant external hazard. Particle accelerators may produce j
other particles such as deuterons, mesons, etc. All persons who are known or
suspected to have been externally exposed to an acute dose (within n' twenty-
four hour period) in excess of:

(a) Whole body, head and trunk, active blood-forming organs,
I

'*
.

.

'a

- V-1
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l

gonads or lens of the eye -- 3 rem. |
!

_ (b) Skin of the whole body and thyroid -- 10 rem. I

1(c) Hands and forearms, feet and ankles -- 30 rem.

1shall be reported immediately to the Radiation Protection Officer (RPO), |

FAMC (Ext 3826).

(2) Internal. Tric source of ionizing radiation may gain entrance
into the human body by inhalation, ingestion, injection or absorption
through the intact or injured body surface. Radionuclides may also be formed
within the body following exposure to an external source of neutrons. All
persons who are known or suspected to have been internally exposed to act-
ivities of radioactive material in excess of l/10 of the amounts specified
in Appendix C, 10 CFR 20 (see Section I to this Appendix) shall be reported
to the EPO, FAMC.

-- d. There should be no undue delay in the evacuation of the victim to
. the treatment facility, but there is seldom a need for unusual haste.

3. In the event of an emergency the most senior knowledgeable individual
present will assume control of the situation and direct activities until

relieved by proper authority. The exact actions and sequence of actions
to be taken will be determined by the nature of the emergency. The fol-
lowing actions are typical responses to emergency situations. (The se-
quence of these actions is highly variable.):

a. Dismiss nonessential personnel,

b. Limit or climinate the condition if undue hazard to personnel does
not result. For example:

(1) Return sources to shicided containers.
'

(2) Place absorbent material on spills,
v

(3) Turn off ventilation.

(4) Extinguish flames, heaters, etc.

(5) Turn off equipment.
,

c. Evacuate ALL personnel from the area.

d. Make certain that all personnel have left the area.

c. Restrict access to the area.

4. Health Physics personnel will respond to all radiological emergencies
and will:

'

tw
.

s

Y

V-2

-



. .~

FAMC' Reg 40-604

a. Provide technical advice as necessary.

b. Arrange for additional resources (personnel, supplies, and equip-,_

ment). J

l

c. Supervise the reduction of radiological hazards. I

d. Monitor the persons' who were in the vicinity of the accident if
there is a reasonable probability that they may have been exposed and/or
contaminated,

e. Take action to prevent further contamination of personnel and
equipment.

f. Make and/or coordinate all appropriate follow-up measures, reports,
investigations, etc.

5. The Commander, FAMC, will develop procedures to:
_

a. . Insure the proper evaluation and treatment of patients who may
have'been accidentally exposed to ionizing radiation.

b. Assure effective control of radiation contamination and radiation
exposure to personnel.

c. The RPO will provide direct support of patient care activities
involving contaminated and/or radioactive patients to minimize occupa-
tional radiation exposure to medical personnel.

. . , _ ..
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PART 20 o'S'i . 4D ARDS FOR PROTECTION AG A JST RADIATION
| Any of pha emitting rsdlinuclide# 88 '''*3 "8"'M ' 8 not listed above or mistures of~

Aresnels C NOsmi u m .19 t ra * . . . . . . . . . . . . . . . . . 100 alpna emitters of unknown com.
Os mlu m.19 8 100 E position .. .. ... .. .. ....Nsteriel M scrocerles

..... . ... ...

4 meric tu m .2 41 . . . . . .. . . . . . . . . .01 Osmium.193 100 E Any rsolonuellde other than alphs* ...... ....... ...
' A n timon y.122 100 emitting radionucHees. not listed100 'Palladiu m.103 . . .. . . . . . . .. .... ...... ...

%- A ntimon y .114 le Pallsdlurn.109 . . 100 g above or misturae of bel 6 eman*............ .. , ...... .. . ..
A ntimony.128 . .... . . le Pwph or us.3 2 . . . . . ... .. . .. 10 L ters of unknown cormposition. ... .. . .

A r s e n t e .13 . . . . . . . . . . . 100 ... .. .. .. , . 100Plagtnum.l g t. ......

Arsenic.14 30 100Pla tinum l D3 rn .. . . .. . . . . ..
100 Note --for purposes of | 30.303 where

.... . ,, ........ .

A rsonne.76 ... Platinum.103.... .. .. . .. ... ....... ... .
Ar 17 ........ .............. 1 Pial l n u m .19 7m . . . . . . . . . . . . . . . . . 100 there la involved a combinullen of teolopes

138 Pla tinum. 8 97 . .. .. ...... . 100 ,

..... ............ ..
Os g known amounts, the Hmit for the combinou-* ls.rnun 1.i.1 ..- I" Plutonium 230 . . . ..... ... .

y should be derived as follows. Determine, fwsuBa rtu m.140 ..................... Polonium.210 OI........... . ....

Po wsl u m.4 3 . . . . .. . . .. . . . 10 each leolope in the combinetton, the rehe11Blamuth.210 ....... ... ...... . m...

10 Praseodymiu m.142 ... .... . ...... 100 6 beiween the quenilly proevnt in thestamine.82 ....... ..... .. ....
Cadmium.100 le Preseodymnum.143 100 * combination and the limit utherwloe. ..... ... ..... .... . ... ...

2L"|=:|||"'..::.::".:.::.:.:.::. :. 40=:=:m::::::::::::::: ': esi.bi6shed fo,ihe e,.ciric isoio,. when no
'

in combinallon. The sum of such rollos for a10Calcium.43 . ... . R a diu m 2 2 8 . . . . . . . . . . . . . . . . .. . . . .01.. ..

It h e ni u m .184 . . . . . . . . . . . . . . . . . . . 100 the isotopes in the combinallon may notCalci um.4 7 . . .. . 10...... ... ..

Carton.it .. .. ............ .... 100 R he n i u m .184 . . . . . . . . . . . . .. . . . . . . 100 e ncoed "1" [i.e.. "unfly").
Cerium.n e t 100......... ........... Rhoolu m 103rn .. . .. . ... . . . ...... 100 -

Certum.143 100 R h odl u m .10 6 . . . . .. . . . . . . . . . . . 100... . .... . ........

Corlumal44.................... 3 Itu bidl urn .8 0 . . . . . . . . . . . . . . . . . . . le
Ceslum.131 .. ..... .... .... . 1.000 R u bidi u m .07 . . . . . . . . . .. . . . . . . . .. 10
Ceslum.134m 100 Ru th e nium .07 . . . . . . .. . . . . .. . . . . . 100... ............ ..

Ce s t u m . 8 3 4 . . . . . . . . . . . . . . . . . . . . I R u th e al u m .10 3 . . . . . . . . . . . ... . . .. 10
Ce slu m .13 5 . . . . . . . . . . . . . . 10 R u th e n iu m .10 4 . . . . . .. . . . . . . . . . . . 80.. ..

Ceslum434................... 10 R u th eni u m 104 . . . . . . . . . . . . . . . . . . I
Ceslum.837.................... 10 Esm art u m.181 . . ..... . .. . . ... .. . . 10
Ch l ori n e .3 4 . . . . . . . . . . . . . .. . .. . . 10 Sam arium .15 3 . . . . . .. . . . . . . .. . . . 100,

C h lori n e 3 0 . . . . . . . . . . . . . . . . . . . . . 10 we e nd i u m .4 0 . . . .. .. . .. . .. . . . . . . . 10

'v Chromium 81 . . . . . . . . . . . . . 1. 000 bea n di u m.4 7 . . . . . . . . . . . . . . . . . . 100. . . .

V Cobe ll . 8 0m . . . . . . . . . . . . . . . . .. . . . 40 hcamilum 46 10........ ...........

Cet e ll 8 0 . . . . .. . .. . . . . . . . 10 bete ntu m.7 6 . . . . . . .. . .. . . . . . . . . 10....

Oue a l l . 00 . . . . . . . . . . . . . .. . . . . . . I Silicun .3 8 . . . . . .. . . . . . . 100....

Cop p e r . 64 . . . . . . . . . . . . . . . . . . . . . 100 bi l v e r.106 . . . . . . . . . . . . . . . 80.....

Desp rost um .16 8 . . . . . . . . . . ... . . . 10 h ti v er . l l om . . . . . . .. .. . . . . . .. . . .. . I
Dysproa6pm.166 100 sairer.Ill .............. . 100........ .............

10Erblum.let 100 Moduim.24 ................ ... ......................

Erblum |71 100 Mtru u ti u m. 6 5 . . . . . . . . . . . . . . . . . . . . 10.....................

100 s trun t iu m . 8 W . . . . . . . . . . . . . . . . . . . I
b, Europium 162 9 2 h......... .. .

b, b tron ti u m 90 . . . . . . .. . . . . .. . . . . . . OIE uroplunt. l S2 8 3 1 r. .. . . .. . . .. . . I
5 Eu ropluiu l S4 . . . . . . . . . . . . . . 1 E Stenn ti um .91 . . . . . .... . .. . . . . . . 30

g Europuim.lSS to e s t runtium.0 2 . . . .. . .. . . . .. 10........... .... ...

a Fluorine.it .................... 1.000 m b u l ph u r.3 5 . . . . . . . . ... . . . . . . .. . . 100
, 10g Ta n t alu m.18 2 . . . . . . . . . . . . . . .. . .g Oa dolinliun.152 . . . . . . . . . ... .. 60%.

Te c h ne ti u m . 9 6 . . . . . . . . . . .. . . . . . . 10Oa uollu t um.l S9 . .. . . . ... 100...
100O a t i: nm .12 . . . . . . . . . . . . . . . . . . . . 10 Technetium.07m ............ ... .

100Germanium.71 100 Technettum.07 . ......... ......... . . . . . . . . .

Oci d l V 8 . . . . . . . . . . . . . 100 Technetium 90m ..... .. ... . 300... ..

06.14 1110 ......... .... . ...... 100 Tec hneti um.90 . . . . . . . . . .. . . . . . . . 80 -

Italhi'.m pl81 .................... 10 Tellurlu m 123m . . . .... .. .. . . 30

Holmiu m.10 4 . . . . . . . . . . . . . . . . . . . 100 Tell uriuma l 27m . . . . . . . . . .. . .... . 10

H i d rtge n = 3 . . . . . . . . . . . . . , . . . . 1. 000 Telluri um .127 . . . . . . . . . . .. .. . .. 100

Ind nime l l 3m . . . . . . . . . . . .. . . . . . . 800 Trit urt um.120m . . . .. . . . .. 10...

I ndiu m. l l em . .. . .. . . .. . . . . . . .. . 10 T ellu rium.120 . . . . ... .. . . .. . . . 100
l e.d t u m l l 5m . . . . . . . . . . . . . . . . . . . 100 Triturtum.13 !m . .... .. 10.. ....

I nth u m l l S . . . . . . . . . . . . . . . . . . . 10 Tell u rium.132 . . . . .. . . . . . .. . . 10
10Indtne.133 I Tertnum.100 . ....... ... ...........................

ludine.126 I Thallium.2UU . . . .. . .. . 800* .. ...... .. .. .......... .
'""' lodine.129 O. 8 Th a lb u m 201 . . . . . . . . . . . . . . . 100......... ..,........

li 81t ne .131 | Tha it t u m. 2 03 . . . . . . . . . . . . .. . . . . 100. ....................
lod nie. lJ2 10 Timtllum 201. .. . . . . . 10...... ............ ......

todine.133 I * *ltorium ( natu ral)'.............. 100
. . .. .............

.... ... 10Ivoine.134 le Thullum*l?U ... .. .. . ..... . ..
. ..... . . ... . 10l ud i n e .13 4 . . . . . . . . . . . . . . . . . . 10 Thullum.171

10l e idi um .192 . . . . . . . . . . . . . . . . . . . 10 Tin. I l 3 . . . .... . . .

30100 T m .125t rid mm e l 0 4 ...... . ... ....... ..... . . .

100 I ungsten.lti . 10Irtat.SS . . , . . . . ........ ............
... . . 10Irt.h.D .... 10 T u mt e n.18S.. . .............
...... . . 100Krtpton 83 400 Tuninten 187..... ............

UUranium ( n atu ral) s..... . .. . .. . .. 100Mrtpion 87 60....... . .. .. .. .
L a m on n u m.140 10 l'r.i ni um.2 Tl . . . . . . . . . . . . . .01

.... . . ...

L ut e u u ma l ?? 300 t'r ulum.234 Uranium 2JS .. .01
. .... ... .. .. .

10hlaqranese.82 . . 10 V.t hadium.45 . ... .. . ......, , . ..

1.000Slanganese.34 10 X ennu. l*ll en . ... ...... .... .....
. . .. .. .. 100&langrenese.66 . 10 Xennen.133.... ... ...

M ercur y.191. . . . . .
. . . 100 Sennn.135 . 100lincury.ll#1m . . .. ..

100 Yllerblum.I'13 100
, .. .. ,. .

10Alercury.203 ...... 10 Yt t ruim.90 . . . . ..
. ... .. .

% Inh tdemun.99 ,, . 100 Yt trium.91 . . 80.. ..., ...
. . . . . . 100400 Yttrium 92 .%ieudymlum.147 . . . . . . . ,

.. . . . 100N eod s mlum.149 100 Yttrium.93 . 8 Based on alpha dLattitegration rate~ ' " ' " " ' '
. . 10%rael.SU . 100 Yinc.CS ... . .

. . . .. 100 Th.232. "m.230 and theLr daughter produc-'~ * ** '
McL el.C3 . 10 Zuc.60m ..

.. .... . .. l . 00rl 8 Based on alpha dLaintegration rate
MtliH-45 .... ~ " ,' [[ *. 300 Ziuc.60

10 U.234, U.234, and U-235.. . .

. .. 40 Zircunium.33 .. . .. .Ninhmm.93m .
10 A'uended .l6 I R 16A9u.*

Niam u m.p S . . . . . . ["| 10 Zircontum.DS . . . . ..

N tunn u m.0 10 Zircuntuio .01. . 10
* * W"'8''3 b ' H I MO.

.- .... ... .. . ..
O*inhun In 10.... . .. . .

.
.

. .

20 21 October 31,1980
.
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1. Exanple:

Elution Total 13reak-
Generator Total uCi through

Date Iot # nCi MO-99 (Decinnl) Initials

29 Jan 79 290179N2 1240 2.9 .002 ER

2. The decil:a1 breakthrough and total uCi of Mo-99 present are calculated
as shown in Annex.

.

- 3. Standards of allowable s'n-99:

a. Not nore than 0.1SuCi per r:Ci of Tc-99m.
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!a t.il; cal.iluWlOR 10.1 t?/ IJ 4;

1. Example:

Activity of Calibrator
Date Sttuidard Reading Variatiory Isotope _ Initials

22 Mar 82 2.72 2.70 0.0/3 " Co GJD

.,
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NJEX l' A-6

1)All A' B'.ON i lUd l M L4 G

1. Exa;rple:

llot lbue inj.

Date Sink Sink Floor Calib. Table Counter Bkc1 Int.

22 Mar 82 Dkg. Dkg. Dkg. Bkg. Dkg. Bkg. (0.04 CJD

2. The headings refer to the following areas:
,

a. Sink; the sink counter anil ficur alony the north wall of the nuclear^

phantocy.''

b. Hot sink; the sink counter aiu.! floor along th cant wall of the

nuclear pharmacy. This includes the chanistry exhaust hoort.

c. Floor; the floor at the nuclear phanwicy.

d. Dose Calibrator; the do:u calibrat >rn, count er and finor along t he

west wall of the nuclear pharuccy.

c. Inj. Tabic; the area where freight in received innido the phannacy.
Also included are the well counter area and the area where injections are

rnado, in the injection rcoa.

f. Counter; Counters of the nuclear phannacy.

s 9 Bkg; this will include the bkg. (background) reading.

h. Int.: the initials of the person perfonning the survey.

3. The Chief, Nuclear l'hannacy will be notified of any abnormal readings
and actions taken will be recorded in unis log (See Annex E) .

.
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ANNEX F A-9

fics SINi; DIstw/J, lunUD

1. Exanple:

uCi Chi nn icci1

Dato gg'cd TsoLqe Ponn Initialn

5 Jan 79 11 125-I T3 3 T4 m

2. See Annex A for disposal procedures.

-
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Radiophan:nceit tica l Calor Oxi-

')') i1 I t I . i. '
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Sulfur Co]Ioid O ra nyt-

Mt)l> 10 1

UTPA Ye t 1u.1

Gluco hh i ! -

H\A %.1 low /l:1, a :k
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PYllO 10cd/liliick
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1. TOSE CALIIW,l' 9 Mi l'in M i 0.%.'-30j :

.s. I' t.it;e l i n > i l u n f e n t i t h. . - i * : :l o . * * . u i ! t . . . o . i. i zily i n:a ni-' '

dose ca j il m.tlor :a.t ibr .sk 'i')) ..

b. A33ay ll.e ::a:tr luen t for t ot a l Tt '>'ini .n t i v i ! y wi : I r all. *:h ia id .it al
rec 3rd act.ivity (canutu dose calibr.itor Let n or Te-9'.ha) .

c. Divide t he uCl of m-99 recorded in nLeis a. by liv t ot al UCi of Tr: '>(.'m

in step b.

d. llecord t.hi'-; value. 'llie ithtx t::.ttn alicwble breaktJirou<,ih i:,
- - 0.15uci/nci of Tc-99m. (see Anne., P, A-5).
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FACILITIES AND EQUIPMENT i

-1. 'The following areas are represented:p
L
i;

a. -Radioactive' Waste 1,ab - Bldg 603 ''

'b. Radioactive Waste Storage Area - Bldg 616

c. . Radiation Therapy - Bldg 500 ,

d. Nuclear Pharmacy - Bldg 511
.

e.- Nuclear Medicine Service - Bldg 1511
,

f. Clinical Pathology RIA Lab - Bldg 511
. .

-g. . Clinical Investigation - Bldg 600.,

2.. In accordance with the conditions of the license and Army Regulation i

40-37, the FAMC Radiation Control Committee will be empowered to grant >

approval of additional facilities and equipment for uses of radioactive mater- !

ial. The. Committee will act only af ter the Radiation Protection Of fi.er ,

has made a thorough survey of the proposed facility and provided the Com-
mittee with a documented recommendation.
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AOD/NCOD INSTRUCTIONS

RECEIVING RADIDACTIVE PACKAGES DURING NON-DUTY 1100RS

Step 1 - Under no circumstances will the A0D refuse delivery of radioactive
packages addressed to FAMC.

Step 2 - Identification of Radioactive Packages

Visually inspect all packages for a Department of Transportation
(DOT) radioactive material warning label I, II, III, etc. (See Fig. 1)

Step 3 - Visually inspect all radioactive packages for damage or leakage.

NOTE: IF DAMAGED OR LEAKING IMMEDI ATELY NOTIFY ONE OF 'lHE PERSONS
LISTED ON THE ROSTER FOR RADIOLOGICAL EMERGENCIES AND INSTRUCT I

.

.-, THE CARRIER (DELIVERY PERSON) NOT TO LEAVE. l

Step 4 - Place all radioactive packages within the lead lined safe located ;
'

within the Adjutant's office and temporarily post a Radiation Area
sign on the entrance door to the lead lined safe.

|
|

If the above procedures are followed, there is no dany,er to iluty personnel . |
Most radioactive packages are small and contain little radioactivity. Ad-
herence to instructions is extremely important to protect the health of
patients, staff and general public. The A0D is not justified in demanding |

immediate response from the Health Physics Section unless the A0D has reasons
to suspect that a package is damaged or leaking. |

The radioisotope generator for Nuclear Medicine is a large and heavy package
that arrives every weekend, late on Saturday or early Sunday. This package
does nat require refrigeration.

~

Under 10CFR; Part 20.205 and AR 40-37 it is required that radioactive pack-
ages received after duty hours, holidays and weekends he monitored within I

(18) eighteen hours. Personnel of the 11ealth Physics Section will monitor
radioactive packages.

Under no circumstance will non-radioactive packages, food, property, etc.,
be stored within the lead lined safe.
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FIGURE 1

WARNINGS: Department of Transportation Warning Labels
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DEPhKTMCIT U1' Ti!E ARMY
F1T7.SIMONS ' ARMY MEDICA 1. CENTER

AURORA, CO 80045
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FAMC Regulation. 30 July-1983
Number 40-604

MEDICAL SERVICES'
RADIATION SAFETY -;

1
'|

1. Purpose

a. Impicment the applicabic laws,' regulations, conditions and restrictions
,. .

under which radioactive materials and X-Ray producing devices are used within
,,

r:
F. f, . Fitzsimons Army Medical Center (FAMC). 2

b. Promulgate the rules, direction, and guidance of the Radiation Control ;

1

Committee in the proper and safe handling of radioactive material and equipment

which produce ionizing radiation. |

c. Control the production, procurement, receipt, storage, use,. repair, i

transfer, and disposal of radioactive material and equipment which produce
,i

ionizing radiation.

d. Prescribe the radiation protection program foi FAMC and keep personnel *

..

I

exposures to ionizing radiation as low as reasonably achievable.~-

2. Scope

These regulations apply to all activities and organizations using radioactive

material and/or equipment which produce ionizing radiation at FAMC. It also

applies to all personnel and activities assigned or attached to FAMC.

.

*This regulation supersedes FMtC Reg 40-604, 26 September 1977
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3. Organizat ion of Regulat loin

To lacilitate the use and understanding of this reculation, the contents have

been divided into separate appendixes, each concerned with a specific topic.

4. Definitions

As used in'this regulation, the following definitions apply:

a. Shall will infer a standard, condition, or procedure which must be

met if one is to be in compliance with punitive Federal regulations.

h. Shonid, may,18 recommended inf er a standard, cond it lon , or procedure

from which one may deviate for good and sufficient reason without violating a

punitive regulation. A decision to deviate from accepted procedures in this

,- regulat ion warrant s caref ul considerat ion by the principal user or other re-
~,:

~
sponsible individuals in a supervisory capacity.

5. Responsibilities

a. The Commander of Fit zsimons Army Medical Center is responsible for the

provisions of this regulation.

b. The Radiation Protection Officer (RPO), FAMC, is the principal staff

officer responsible for the implementation of this regulation. Temporary minor

exceptions to specfic provisions of this regulation may be granted on an in-

dividual basis by the RPO providing such except tons do not jeopardize radiolog-.

.

m

ical safety, violate Federal law, the conditions of the NRC license, or the

provisions of the DA authorization to use radioactive materials.
1

!
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30 July 1983 FA5tC Reg 40-604 |
I

|

REFERENCES |
|-

The following listed references are general in nature and pertain to this ren-
T

niation as a whole; additional references which are more speelfic are cited

in the appendixes.

1

AR 40-5 llea l t h ,md Envi ronment

AR 40-7 Use of Investigative Drugs in Humans and the Use of i

Schedule 1 Controlled Drug Substances

AR 40-13 Radiological Emergency Medical Teams (R EMT)
i.-

~.
AR 40-14 Control and Recording Procedures for Occupationni '-

y Exposure to Ionizing Radiation

AR 40-37 Licensing and Control of Radioactive Material for
Medical Purposes

|

AR 50-5 Mucleur Surety |

AR 55-355 Military Traffic Management Regulation
1

AR 70-25 Use of Volunteers as Subjects of Research |

AR 200-1 Environmental Protection and Enhancement

AR 385-11 lonizing Radiation Protection

AR 700-64 Radioactive Commodities in the DOD Supply Systems
|

AR 725-1 Special Authorization and Procedures for issues,
Sales, and 1onns

SB 11-206 Film Badge Supply and Services (Photodosimetry)
Technical Radiation

TB tied 521 Management and Control of Diagnostic X-Ray, Ther-
apeutic X-Ray, and Camma-Beam Equipment Having
Energies up to 10 Million Electron Volts

TB Med 223 Respiratory Protection Program

TB Med 522 Control of Health Hazards from Radioactive Material
Used in Self-1,uminous Devices

TB 43-0116 Identification of Radioactive Items in the Army Supply
System >

TM 3-261 I!andling and Disposal of tinwanted Radioactive Material

DB 43-180 Calibration Requirements for tie Maintenance of Armyl
Material

_1_
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REFERENCl:S CONT.

*

TM 55-315 Transportabillty Guidance for Safe Transport of
Radioactive Materials

3
Title 10 Code of Federal Regulation - Rules and Regulations

of the NRC

Title 21 Code of Federal Regulation - Regulations for the
Administration and Enforcement of the Radiation Con-
trol for Health and Safety Act of 1968 (21CFR Sub-
chapter J)

Title 49 Code of Federal Re);ulations - Rules and Regulations
of the DOT

US Huelcar Regulatory Guides
^

.,

v' (1) Number H.9, Acceptable Concepts, Models, Equations, and,

Assumptions f or a Blonssay Program

(2) Number 3.l3, lustruction Concerning Prenatal Radiation
Exposure'

(3) Number S.20. Applicatlous ol' Bioassay for 1-125 and 1-131

(4) Number 3.23, Radiation Safety Surveys at Medical in-
stitution

(5) Number 8.26, Applications of Bioassay for Fission and
Activatton Products

(6) Number 10.5, Application for Type A Licenses of Broad Scope

(7) Number 10.8, Guide for the Preparation of Application for
Medical Programs.

National Council on Radiation Protection and Measurements (NCRP) Reports

(1) Number 37. Precantion in the Management of Patients who
Have Received Therapeutic Amounts of Radionuclides

(2) Number 40, Protection Against Radiation from Brachy-
therapy Sources
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