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NRC Fo,m 3131 U.S. NUCLE AR REGULATORY COMMISSION 1. APPLICATION FOR:
(1241) (Check and/or complete as appropriate)

10 CFR 30 ,

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
a. NEW LICENSE

| |NDUSTRIAL

Sne ettached instructions for details. b. AMENDMENT To:
L4 CENSE NUMBER

Completed applications are filed in dup |icate with the Division of Fuel Cycle and 1.*aterial Safety,
Office of Nuclear Material Safety, and Safeguards, U.S. Nuclear Regulator,' Commission.
Washington, DC 20SSS or applications may be filed in person at the Commission's office at y '' " {c",'u",#

* ' '
g ,nuu,,,

1717 H Street, NW, Washington, D. C. or 791S Eastern Avenue, Silver Spring. Maryland. 39_90294_lg
2. APPLICANT *S NAME (Institution, firm, person, etc.) | 3. NAME AND TITLE OF PERSON TC BE CONTACTED

Commandert US Army Aberdeen Provhg Ground REGARDING THIS APPLICATION

Aberdeen Proving Ground, MD 21005 BENJAMIN F. CASOLE, III Fealth Physicist

TELEPHONE NUMBER: ARE A CODE - NUMBE R EXTENSION TELEPHONE NUMBER: AREA CODE - NUMBER EXTENSION

301/278-4006 301-278-4756/4757
3. APPLICANT *S MAILING ADDRESS (include Zip Codes 5. STREET ADDRESS WHhiRE LICENSED MATERIAL WILL 3E USED

(Addreu to which NRC correspondance, notices, bulletins, etc., (include Zip Codel

h Cc)NaNd5"$,' US Army Aberdeen Proving Gro'unc Aberdeen Proving Ground, MD 21005
ATTN: STEAP-SA and locations described in Supplements . C
Aberdeen Proving Ground, ME 21005 and J

(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 17 for required training and experience of each in1ividualnamed below)

FULL NAME TITLE

a. Benjamin Francis Casole, III and Health Physicist /APG Radiation Protection Of:r

b. individuals approved to use Or supervise

e, g e y the APG Radiation Protection .

7. RADIATION PROTECTION OFFICER J A ttach a resume of person's training and experience as outhned irkf tems

Ben) amin F. Casole, Alternate a te and 17 and describe his responsibilities under I, tem 15.III
Robert A. Aaserude i
Denver C. Miser. Alternate i See Supplement B

8. LICENSED MATERIAL
l L ELEMENT CHEMICAL NAME OF MANUFACTURER MAXIMUM NUMBER OF

i AND AND/OR AND MILLICURIES AND/OR SEALED

N MAS 3 NUMBER PHYSICAL FORM MODEL NUMBER SOURCES AND MAXIMUM ACTI-

E
* (1/ Scaled Source) VITY PER SOURCE WHICH WILL

BE POSSESSED AT ANYONETIME

NE A B C D

UI
! See Supplements E anc F
|

(2)
.

(3)

:

10
'

DESCRIBE USE OF LICENSED MATERIAL
E,

Research and development as defined in Part 30.4(g), 10 CFR 30 " Rules of General
til Applicability to Licensing of Byproduct Material"

!

(2)
8412060026 841126NMS LIC30

tal 19-00294-19 PDR

*

(4)
]
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9. STORAGE OF SEALED SOURCES

N { CONTAINER AND/OR DEVICE IN WHICH EACH SEALED NAME OF MANUFACTURER MODEL NUM8ER2c . N SOURCE WILL 8E STORED OR USED.
No. A. 8. C.

m See Supplement I

(2)

&- (3)

'. (4)
_

10. RADIATION DETECTION INSTRUMENTS
~ TYPE MANUFACTURER'S MODEL NUM8ER RADIATION SENSITIVITY

.-. { OF NAME NUMBER AVAILABLE DETECTED RANGE"
N INSTRUMENT (alpha, beta, (milliroenteens/ hour

- y,, gamma, neutron) or counts /minutel
, A 8 C D E F

.

W See Supplemer tG

(2)
_

(3)

_ .

,
(4)

.

11. CALifsRATION OF INSTRUMENTS LISTED IN ITEM 10 *

Qa. CALIBRATED BY SERVICE COMPANY Cb. CALIBRATED BY APPLICANT
NAME, ADDRESS, AND FREQUENCY A ttach a separate sheet describing method, frequency and standards

US Army MICOM "''# ##' '#''#"' #""''""*'"

Internal Calibration and Repair Center
> APG. MD. 21010
"

12. PERSONNEL MONITORING DEVICES
(Check and/or Sp EXCHANGE FREOUENCYe as appropriateJ (Se ce C panyl

A 8

W(1) FILM BADGE ' US Army Ionizing Radiation XI MONTHLY %.

~ Dosimetry Center
O(2) THERMOLUMINESCENCE LexingtOn, KY 40511 O QUARTERLY

DOSIMETER (TLD)

Dl3) OTHER (Specity): O OTHER (Specity):

_

13. FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch (es) and descriptien(s).
@ a. LABOR ATORY FACILITIES, PLANT FACILITIES, FUME HOODS (/ncluoe filtration,if anyl, ETC.
G b. STOR AGE FACILITIES, CONTAINERS, SPECIAL SHIELDING (fined and/or temporsry), ETC.
G c. REMOTE HANDLING TOOLS OR EQUIPMENT, ETC.

See Supplements D and IG d. RESPIRATORY PROTECTIVE EQUIPMENT, ETC. .

14. WAEE DISPOSAL
p.NAME OF COMMERCIAL WASTE DISPOSAL SERVICE EMPLOYED

NOne

b. IF COMMERCIAL WASTE DISPOSAL SERVICE IS NOT EMPLOYED, SUBMIT A DETAILED DESCRIPTION OF METHODS WHICH WILL
BE USED FOR DISPOSING OF RADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED. lF
THE APPLICATION fS FOR SEALED SOURCES AND DEVICES AND THEY WILL BE RETURNED TO THE MANUFACTURER,SO STATE.

IAW Army Regulation 385-11; APG Regulation 385-3

NRC FORM 313111241)

4
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INFORMATION REQUIRED FOR ITEMS 15,16 AND 17

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 i'ROGRAM. Describe the radiation protection program as appropriate for
the material to be used including the duties and responsibilities of the Radiation Protection Officer,
control measures, bioassay procedures (if needed), day-to< jay general safety instruction to be followed,
etc. If the application is for sealed source's also submit leak testing prccedures, or if leak testing will be
performed using a leak test kit, specify manufacturer and model number of the leak test kit. See Suppl A

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 training, duration of training, when training was
received, etc. See Suppl B

a. Principles and practices of radiation protection.

|
4 b. Radioactivity measurement standardization and monitoring

techniques and instruments.

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

d. Biological effects of radiation.

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-
the-job training should be commensurate with the proposed use, include list of radioisotopes and
maximum activity of each used. See Suppl B

18. CERTIFICATE
(This item must be completed by applicant)

The applicant and any official execurmg this certolicate on behalf of the applicaat named in item 2,
certify that this application is prepared on conformity with Title 10 Code of Federal Regulations,
Part 30, and that all information contaoned herein, including any supplements attached hereto, is true
and correct to the best of our knowledge and belief.

WARNING.-18 US.C., Section 1001; Act of June 25,1948; 62 Stat. 749; makes it a crimmat offense to rnake a willfully falso statement or
representation to any department or agency of the United States as to any matter within its jurisdiction,

s. LICENSE FEE REQUIRED b. CERTIFYING OFFICI AL (Sqnature/

(See Sectron 170.31,10 CFR 170] 9 / |
,

No f'ee required per 10 CFH 170.11(a)(5) c. NAME (Type or print) V
MARTIN W. WALSH, JR., COL, CE,

d. TITLE
(1) LICENSE FEE CATEGORY: Not Applicable Commander, USA Aberdeen Proving Ground

e.DATE
(2) LICENSE FEE ENCLOSED: $ None j
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SUPPLEMENT A *

SUBJECT: Regulation and Procedures for Radiation Protection

2. Contents:

Annex 1: APG Regulation 385-3, Radiation Protection, dated 11 February 1981
and forms used at APG.

Annex 2: Emergency Foom SOP 38 - Management of Radiation Casualties in the
Emergency Room. KAHC COP 40-279 - Management of casualties
Secondary to Ionizing r.adiation.

Annex 3: Procedures for Receiving and Opening Packages Containing Radioactive
Material and Leak Test Procedure.

* In accordance with Begulatory Guide 10.5, these documents may be revised by
updatinr, in conferr:ance with Federal and Army Regulaticn and may be made
without prior notification to NRC ataff as approved by the Radiation Protection
Ccmmittee and the Radiation Protection Officer.
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IIS Amff ARERDERN FEDVING GEDUND

Aberdeen Proving Ground, Maryland 21005

tPC Regulation, ,

\ No. 385-3 11 February 1981

Safety
f BADIAT10N FEDTECTION

.

The term "he" (and its derivatives) when
used in this regulation represents both

t the male and female senders: exceptions
will be noted.
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1-1. MER.,

)
'

.

To prescribe command policies end.dgli_apqte roepenalbilittee regarding special require-s.,

meets for seministortag testsing radiettom pentestica standards. -

b. To establish standards and furnish technical guidance to promote radiation safety in
I the evaluaties of radioactive itene associated with the testing of materiale er operation of

,

,

apparatus dich produces tenising radiation at APO.
i
' To provide proceehares for the centret of potential pareennel hasards from ionisingc.

radiaties sources.

,

d. To taplement the APG Radiaties Fretection Program. ,

|
; 1-2. 3 21 This regulaties is applicable to all 809 organisations, other goversumental agencies,

civilian contracters, and visitors, dother tenant er transtant at AFC, ustage operating, and/or
po:ssessing equipment er devices capable of producing potentially hasardr.us toetsing radiation.
This regulation, bewever, la as way obligates the US Goversument for any' liability to sentracter
personnel at APG for any adverse health affects arising from radiation sources.

1-3. REEIN_TTJQE{. ges appendia B.

1-4. M.'

|

s. Tentsina tedietten. Any level of tentslag radiaties is potentially harmful to body
,

| tissues thus, any espesure should be mialaised to a level as low as is resseeably achievable.
' Any intentional sayesure will be evaluated in 116bt of the risk / benefits derived therefrom.

b. 9surcos of iestataa Radiatten.

(1) X-ray equipment used for ' medical or inesstrial purposes is a po'tential eeurce of
ionteing radiaties espeewre. Protesties of peresanel can best be afforded by proper design,
f asta11ation, shieldias, and operating teshaispses.

(2) Radietsetepee, such as Depleted Uranius, Tritium, and Fromethium, are used for eri

| in support of reseersh, development, test, and evaluettee. Protection can be achieved by time,
distance, sund shielding. <

-

(3) Particle escalersters, such as the 11aear accelerator, are used in mondestructive
,

; testing. tenistag radiation is produced by such e<ysipment la the form of x-rays. Proper
design, installation, shieldtag, and operettag psecedures are essential to protect operating

! porosenet.
| (4) Electweic e<psipment such as electres microsespes, cathees rey tubes, magnetrone,|

klystroes, and thryretsen tubes operettag at hink voltages can preesce m rays. Proper;

j installation, shielding, and operating procedures are essential te protect operating porosanet. ,

) (5) Ihselear reacters used for electrieel power and/or research generate varieve types
| of ionising radiettee, such as neutrees, gaans rays, and beta particles. Due to the high

neutron fluzes and fission products, special measures must be taken to teoure safe conditions,

I

; for reacter pereennel, vietters, and the local community.

* 1-5. RESPOW8191 LIT 188.

tconnander, Apo, and tenant seriaanders/ directors willea.

| (1) Develop and implement a Radiation Protesties Psogrant (RFF) 1AN applicable direc.
! tives and regulattene.

(2) Appelet, on orders, a priasipal and alternata Radiation Protestaan Officer IAW
AR 40-14, _and AS 34514.'

i
(3) Appetat, en orders,'a hediatten Protection Sammaittee 1AN AR 4014 and 33311.

11

|

_ _ _ _ _ _
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AFCR 385-3 11 F:bruary,.1981 ,,

b. Chief, Safety Office, AFC, wills

(1) Staff supervise all safety activities for the Corunander, AFC.

(2) Recoinhond to the Commander a qualified health physicist to staff and supervisc
the AFC RPF.

(3) Review and concur in standing operating procedures (30F's) for hazardous operations .

within AFC hand and maintain a copy of all approved SOF's.

(4) Provide a r.oraber to the AFC Radiation Protection committee (RFC).
*r

Chiefs of tenant activity safety offices will carry out their responsibilities asc.
specified in chapters 15,16, and Appendix A of this regulation.

.,

d. The Arc Radiation Protection Of ficer will, for the Commander, APCS .

(1) Exercise staff supervision over ths APC RIP and managasent of Nuclear Regulatory
Commission (NRC) licenses and DA authorisations for the AFC Command.

(2) kaport directly to the Commender, AFC, in situations whers prompt cosaand action
is required to prevent a radiation accident or incident.

Serve as .heirperson of the- APO BPC'and perform the followieg dutie'si'"
~

(3)

(e) Call and preside at quarterly and/or special meetings #

(b) Represent the corssittee on metters pertaining to the use, transfer, and storage of
radioactive material.

(4) Frovide technical advice and assistance on matters pertaining to radiation safety.

(5) Review radiological operations within AFC Conssand for compliance with regulations,
approved procedures, NRC licenses, and DA radiation authorisations (DARA). ,

(6) Maintain formal radioisotope inventory records for APC in accordance with AR 38511.
Obtain radioisotope inventories frors tenant organisations and provide copies to appropriate APC
activities.

(7) Maintain radiation protection records IAW AR 340-18-6.

(8) Insure qualified personnel perform radiation surveys, monitoring, and leak tests.

(9) Act as the contracting officer's Representative (00R) for aupsentation contracts
fundad by AFC Ccaunend involving the monitoring associated with depleted uranius testing.

(10) Evaluate the hazard potential and adequacy of protective measures for existing
and proposed test and evaluation (T&E) programs as well as existing or proposed Radiological
(Health Physics) Honitoring and Envirernmental Radiological Monitoring Auynentation contracts.

(11) Review radiological por: sit (RP) applications and 30P's in T&E progress involving
sources of radiation subject to testing or included as ancillary motorial not subject to '

testing prior to review by the RPC.
.

(12) Investigets accidents and/or incidents inw1ving radiation and report the
findings in accordance with AR 385-40. .

(13) Frovide assistance to Quality Assurance Office, AFC, in radiation detection
e

lastrument calibration matters and review appropriateness of instrumentation used by RP holders.

(141 Coordinate and prepare applications for NRC licenses and DA authorisations for
RFC review, approval, and subra;ssion.

(15) Ensure that radioactive material anvenents, shipments, and receipt functions are
IAN AR 385-11,10 CFR 20, 49 CFR 173, and the guidance contained in 1M 55 315.

(16) Assure the maintenance of command NRC 11 cones and DARA Ilmits through the isotope
inventory process and prepare and submit the Annual Source Meterial Inventory Statement to
Department of Energy (Dog) as required by 10 CFR 40.64(b).

1-2
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.

,)1F7.br'uary1981 APGR 385-3
. .

.I (17) Assure that the Army Pulse Radiation Division, Materiel Testing Directorate (HTD),
APC, radioactive sources are leak tested and that leak testing is performed IAW the RPP.

(18) Provide health physics orientations IAN 10 CFR 19.12 for radiation workersg review
and assist in the administration of protective services training given IAW NFPA 801 and toe
APC Disaster Contr31 Plan.

(19) Present a health physics orientation on an annual basis to APC Consmand radiation
.

workers engaged in the testing of depleted uranisse penetrators and on a case-by-case basis to
visitors at the test area.

(20) Provide radiation monitoring training to appropriate personnel.
,

(21) Provide centralised issue, collection, control, and submission for processing
of photo dosimetry film.

(22) Prepare a Report of Recorded Whole Body Rxposure for and as specified by the NRC.*

(23) Advise radiological permit holders and radioactive corunodity users of radioactive
waste disposal procedures.

( 24) Coordinate with appropriate medical activity personnel in the event of suspected
internal or external overexposure.

(25) Provide emergency health physics assistance IAW the AFC Disaster Control Plan.

(26) Coordinate with other activities in matters of eutual radiation protection
concerns.

(27) Provide technical assistance to AFC activities preparing requests for radiological
permits and associated 30P's.

,

(28) Coordinate w;th Logistics Directorate, AFC, os matters concerning radioactive
waste disposal.

i

! (29) Monitor the RPP's of tenant activities by:

(a) Reviewing the NRC licenses and DA authorisation submissions.

(b) Reviewing the evaluations of tenant activities' RPP's by higher headquarters and
other agencies.

! (c) Performing field evaluations, as required.

:
(30) Provide a copy of the radioisotope inventory to Protective Services.

The Health Physicist _ assigned .to the Army Pulse Radiation Division (APRD), NTD, APC,e.
wills-

(1) Prepare and inspect radioactive shipments for the staff and contractors at the
TheWhen applicable, furnish the Transportation Officer written report of survey.APRD.

report will contain consignor and consignee NRC or state license nisabers. A cogiy will be part
of the shipping records and a copy will be sent to the AFC RPO.

2
,

(2) Perform required inventeries and leak tests for att APRD sources..

!
(3) Control and prepare all radioactive weste generated at the APRD for disposal as

directed by AR 385-11 and/or other applicable regulations.
, ,

'

(4) Insure that the storage and use of radioactive materials in sidg 860 and 861 are
IMF the ypticable RP.

(5) Provide health physics training for the APRD personnes.
,

|
(6) Collect, submit, and analyse data for the APRD Envirosamental Monitoring Progran

and initiate subsequent reports to BABOON.

(7) Conduc'. special radiation hasard studies of the APRD f acilities.

1-3

i

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



- _ _ _ _ _ .

,
,

AFCR 385-3 11 F;bruary 1981. ,,.
,

l Issue and record the assignrent of film badges to the AFRD staff and visitors.(8)

(9) Perform routine radiation surseys for the APRD users and perforta decontanination
as required.

(10) Se a member of.the AFC RFC and the Reactor Test Planning Covenittee.

(11) Frovide input to and review license application draf ts for the AFRD. ,

(12) Frovide health physics assistance to APG as required.

f. The APG RFC will's .e

(1) Consist of the following members and their alternates:

(a) Chairperson (the APG Bealth Physiciot). .

4 n.
-

(b) Representative frota each using activity.

(c) Radiation safety supervisors (as designated).

(d) Medical officer.
(e) Enviromnental Quality Coordinator (EQC), Facilities Engineering Directorate, AFC.

(f) Labor union representative (as designated).

(g) Health physicist at tenant organisations having an RFP (non-voting).

(h) Other persons as deersed necessary.

(2) Recoiseend to the Cemaander, policies on the safe use, handling, storage, trans-
port, receipt, shipreent, and disposal of sources of radiation.

Review the radiation safety aspects of proposals for the procurement and use of*
(3)

sources of radiation, modifications to existing radiological operations, radiologicst permit
appiteations, and operating procedures.

Review applications for all NRC licenses and DARA subraitted by APG and/or tenant(4) monitor programs, as necessary, to insure compliance with applicable regulations:activities
and assure that rao.ologiest operations and activities of tenant agencies do not endangerReview
personnel, facilities, or the environment for which the Coromander, APG, is responsible.Revieve will nottaally be cornpleted
may be perfor sed by the RPO and the EQC for the committee.
in 15 working days.

Review and approve the qualifications of APG Cosmaand radiological perialttees and(5)
users of radiosctive devices.

(6) Review reports of accidents and incidents in'olving radiation to determine thev

cause, and recommend appropriate action to the Commander, APG.
Minutes of the(7) Meet at least quarterly an4/or as called by the chairperson.

meeting will be maintained IAW AR 340-18-6. At least three committee members shall constituts
,

These members will be the chairperson or
a quorum empowered to act for the full committee.
alternate, the APID staff mereber or the nondestructive test branch member, and a safety office

*

staff member or the environreental management member.

Tenant activities radiation grotection officers and radiation protection corweittees .

3*will carry out their responsibilities as specified in chapters 15 and 16 of this regulation as
appropriate.

Commanders, directorsfor'haindelf APG Command sEtivities engage'd'in tests or opera-
~

h.
tiens involving tenisir.s radiation.wi11s

(1) Insure that personnel involved in ionising radiation operations are aware of the
hasarde involved ana s%119w required safety procedures as specified in the RF. .

(2) Itotify the RPO of the termination of assiguaent of any worker listed on an RF as
soon as termination eccurs. The notification should include:

14

.

... .
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(a) Nase.
'N (b) Social Security number (SSN) (for identification purposes only).<

(c) Tse .F , b.r.

(d) $tatus of worker (military, civilian, or contractor).*

(3) Return to the Safety Office (ATfN STEAF-SA) all film badges within one week of
'the end of the wearing period, and account for any missing badges.

(4) Submit for approval to the chairperson, APG RFC, RF applications and SOP's for the*

possession or use of 1ontaing radiation device (s). 30T'c will be prepared in accordance with
the fortsat in AFCR 310 1.

I (5) Insure that the requirements of pertinent regulations and procedures are satisfied-

prior to the final acceptance of radiation producing equipment.

(6) Insure that projects, not initially subject to this regulation but changed to
include ionising radiation devices, are re"ised to meet the requirenents in chapter 14

(7) Coordinate the approval of procurement of ionising radiation producing material
or devices with the RFC in accordance with chapter 14.

1. Radiation. safety aupervisors wills'

(1) Be responsible for the overall operations involved in the radiation project and
the action of radiation workers as speci!!ad in the RP.

(2) Insure that personnel identified as radiation workers are scheduled for and obtain
medical emaninettons as specified in chapter 5.'

(3) When informed cf terisination notices for radiation workers

(a) Transfer inventory of an accountability for radioactive material for which the
employee is responsible to another approved radiation worker.

(b) Arrange for a termination medical essainetton.

(c) Notify the 370.

(d) Assure turn-in of personnel dosimetry devices.

(e) Frevent further radiation espesure to the employee.

J. Radiation workers wills

(1) Know and follow appropriate RF's, 30F's, rules, and special instructions
pertaining to ionising radiation.

!

(2) Wear the appropriate dostmetry device (s) and promptly report. in writing.
cire.astances incident to loss of a dostmetry device to the RPO.

*
.

(3) Report for periodic medical esseinations.

(4) Follow prescribed safaty procedures for the handling and use of radiation sources.
,

(5) Repo rt immediately to their supervisors any accident, however slight, involving a
radiation source. This especially includes suspected overeuposure to radiation sources.#

k. Condander, Kirk US Arisy Woolth c11ste (EgeasIC),' wills' ' +

(1) Frevide medical exasinations to all AFC radiation workers. See chapter 5. ,

! (2) Maintain medical records to include radiation exposure records (DD Form 1141
Record of Occupational Esposure to Ionising Radiatten) for AFC Caunand radietten workers.

(3) Frevide amargency medical care for all personnel, Federal er contracter, who are4

injured due to everespesures to ionising radiation.

1-5
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(4) Record on DD Form 1141 the exposure for APC Command personnel in the film badge
progros and for post visitor film badge users.

I

1 6. PROCEDURES.

Specific procedures pertaining to the a&ainistration of the AFC RPP are contained ina.
the chapters of this regulation.

.

b. Range control procedures are contained in APCR 385-1.

Procedures for the use of protective clothing and equipment are contained in A't 385-32c.
*

and APGR 385 2. .,

1 7. REFERENCES. See appendix C.

.
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CNAFTER 2

LICENSES AND/0R AUTNDRIZATIONS FOR RADI0 ACTIVE MATERIAL
i

^

2-1. M. This chapter prescribes procedures for obtaining NRC licenses and DA author 1=
sation for possession and use of sources of ionizing radiation.

.

2-2. SODFE. This chapter applies to AFC Coumand elements.

2-3. M.
*

s. NRC Licenses. The control of by-product materials, source materials, and special
,

nuclear materiala is vested in the US Nuclear Regulatory Covenission. No persons will manu-
f acture, produce, transfer, receive, acquire, own, possess, use, import, or export such

j material, except by authority of a license pursuant to Title 10, Code of Federal Regulations
(CFR). This requirement does not apply to the procurement or use of radioactive materials

, ,

utilised in nylear weapons Section 91b Nuclear Reactors, or to operations of the Def ense
j Nuclear Agency. The Nuclear Regulatory C'unission's special nuclear material reculations

(Title 10, CFR, Part 70) do not necessarily apply to the D partme-t of Defense (D0D) in that
,

i the DOD may receive, possess, and use special nuclear materials in accordance with Sectirn
| 91b of the Atomic Energy Act of 1954. Detailed instructions for the preparation and submission

of license applications are in DARCOM/AMC Regulation (AMCR) 385-9 and TECOM Regulation 385-9.

! b. DA Authorisation. The Department of the Amy controls all radioactive material which
is in excess of one microcurie. Authorizations to possess radioactive material are issued by
DAR00M. Requests will be prepared by the requesting rangs user in accordance with AR 385-11
and DARCOM/AMCR 385-9 and submitted for review by the APG RFC.

i
' c. Etectron Tubes Containing Radioactive Material. Electron tubes containing radioactive

material require no license or approval for procurenent.
4

24 FRocEDURES.

a. DA Radiation Authorisations (DARA) and Femits for Radioactive Materials at AFC.>

(1) AFC has broadscope NRC licenses and DARA for the use, transfer, and possession of
radioactive by-product material, source material, and special nuclear material.

(2) Radioactive material users requiring quantities greater than those specified in
the NRC licenses and DARA will present a request for application for anenenent through co unand
channels for NRC licenses or DARA. (See AR 365-11 and DAR(XRf/AMCR 385-9 for preparation of

! NRC Fom 313 (Application for By-product Material) or NRC Fom 2 (Application for Source
Material) and DA F .,a 3337 (Application for Department of the Army Radioactive Materiali

Authorisation or Femit)). DARA are usually granted for a three-year period. Applications
and renewals will be submitted at least 60 days prior to the expiration dete of the current'

j DARA.

i

b. DA Permits for Use, Storage, Fossession, and Disposal of Re''tosctive Sealed Sources by
Non-Army Agencies (Including Civilian Contractora) at AFC. IAW 385-11, concurrence of the
Coenander, AFC, is required to obtain a DA pomit.

(1) Agencies having an NRC license permitting use or storage of rad *oactive sources at
unspecified DA installations and who plan to use those sources at AFC will send six copies of a*

,

completed DA Form 33?7 to Cousander, US Army Aberdeen Proving Cround, ATTMs STRAF-SA, Aberdeen
Proving Ground, MD 21005 at least 60 days prior to the date of intended use of radioactive
sources at AFC. The AFC RPO will review the application prior to its submission to the AFC'

; RFC for review and approval. Upon couatttee approval, a letter of concurrence will be prepared"

i for the Cooder's signature. The Commander will send five copies of the DA Form 3337 through
Causenders b5 Army Test and Evaluation Command. ATTNs DRSTE-ST, to Commander, DARCOM, ATTNs
DeCSf-F, for approval.

(2) Renewel for DA permits will be requested in the same manner as the original
application. Renewal will be submitted at least A5 days prior to the espiration dets of the4

original permit.

4
; (3) Temporary use er storage (less than 15 consecutive days) does not require a DA
j pomit if the Coenander determines that adequate safety exists. The Coesnander may approve~

temporary use and storage of radioactive sealed sources by users who have a curent NRC or4

Agreement State license. The user will subenit a written request to the Connander, US Army

2-1
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Aberdeen Proving Cround, ATTN STEAP-SA, Aberdeen Proving Cround, MD 21005, 30 days prior to
the intended use, giving the following informations

(a) Use and storage information and use location.

(b) Applicable license ntraber and expiration date certification.
.

(c) Operating procedure sunsaary.

T.adioactive " source, alonent and ate. sic number, and quantity in curies.(d)
.

(e) Estirastud length of stay at AN.
,

A statement that the AFC RPO will be notified when the radioactive sources leave(f)
s.PC. *

The APC RPO will review the request prior to subraission to the RPC for review and approval.A
Upon RPC approval, a letter of approval will be prepared for the Comander's signature.
copy of the request and the Connander's approval lett6r will be sent through channels to
Conenander, DAR00H, ATTMs DRCSF-P, within three days of the approval.

Dispossi of Radioactive Materials. Procedures for disposal of radioactive materialsc.
are contained in AR 385-11 and in chapter 12 of' this regulation.

O
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CHAPTER 3

PERSONNEL DDSIHLTRY
,

- N1. PURPOSE. This chapter prescribes responsibilities and procedures for personnel
dosimetry at APG.

3-2. M. This chapter applies to APG Cormaand elements.*

3-3. GENERAL.

An appropriate personnel mcnitoring device will be used to monitor the exposure of. a.
each individual who is occupationally exposed to sources of ionizin;; radiation or thosa who
periodically enter a controlled area (occasionally exposed individual) and are likely to
receive an acessnulated dose equivalent of radiation in excess of 10 percent of the applicable
quarterly basic radiation protection standard. Exemptions to using film badges are authorized.

only by the Surgeon General, DA.

b. All persons involved with APG tonizing radiation projects will wear an APG film badge
whether or not they also wear a film badge provided by a service other than APG.

c. AR 40-14 outlines the general requirements for recording exposure to ionizing
radiaticn. See also pa;agraph 3-7 of this chapter.

d. Internal dose assessments will be made whenever there are significant bioassay results.

3-4 RESPONSIBILITIES. The APC RPO is responsible for the supervision of.the personnel
dosimetry, service at APC.* Chiefs of activities having projects involving ionizing radiation
will enforce dosimetry requirements for personnel under their supervision.

3-5. TYPES OF DOSIMETER 9.

The following personnel dosimetry devices are authorised for uso3at this installations'a.

,(1)' Film badge for x-ray, gessa rays, and beta particles.
%

( 2) Neutron flim badge.

(3) Pocket ion chmber (nonself-reading).

(4) Pocket dosimeter (self , reading).

| ,( 5)" Thermolissinescent dosimeter (TLD).
.

b. Film badges, including neutron badges and wrist badges will be used to obtain a
permanent record of the radiatto , dose to which an individual is exposed. This exposure
record will be maintained permanently in each individual's medical record (DD For's 1141).
Film badges will normally be worn clipped to the clothing in such a manner as to record who!e

| body exposure. Wrist badges will be used to monitor the dose to hands. Pocket ion chssbars
I and pocket dostmeters permit the individuals to check their acessnulated doses on a daily basis.

TLD's will only be used to supplement the dosimetry progres.

,c.e Bioassay will be performed IAW para 5 35, AR 40-5, by monitoring individuals for*

possible internal depositions of radioactive substances.*

! 3 6. PRDCEDURES. The procedures for applying dosimetric devices are as follows:
*

a. Film Badges and TLD's.

(1) General Precautions.

(a) Fereons who tamper with dosimetry devicas will be subject to disciplinary action.

(b) Films should not be exposed to excessive heat or moistures e.g., direct sunlight,
heaters, trusersion in 11gulds, etc.

\ (c) Films $e111 not be left in a location where they may be exposed to excessive
radiation.

3-1
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(d) Film badges permanently assigned to an individual will be worn by that individual
during all work with tonising radiation or in a radiation area. ,

i

(e) Film badges will not be taken home. A rack or similar arrangement for stotaco
of film badges and other dosimeter devices during nonduty hours will be provided by each
facility whose personnel have been issued film badges. This storage rack will be placed in a
cool, dry location not above normal background radiation. A control film badge will be .

maintained at this location throughout the wearing period for that type badge.

(f) Film badges and other dosimeters will be worn on the outermost gement in a
location on the body to best indicate the maximwn muount of whole body radiation received.
Uhere beta radiation is present, the beta.ganuma badge will be worn as close to the eyes as .

practicable.

(g) The individual will wear only the film badges or dosimeters which have been
assigned to him. If the badge has been lost or misplaced, the RPO will be notified at once .

and a replacement badge will be issued.

(h) Any violation of these procedures will be reported to the appropriate supervisor
who will notify the RPO. Flagrant violation of any of the above subparagraphs (a) thru (t)
will result in a&sinistrative action against the individual.

(2) How to Obtain Badges.

(a) DD Fom 1952 (Film Eadge Application and Record of occupational Radiation Exposurs).
The responsible supervisor will, prior to using a radiation source, request a film badge for
each individual who may be potentially exposed. Request will be made on DD Form 1952 (2 copies)
to the APG RPO, ATTNs STEAP-SA. A carbon copy will be sent to KUSAHC by the APG RPO.

(b) The APC RPO vill notify the radiation safety supervisor to pick up the filra badges
prior to the beginning of the wearing period.

(c) At the end of the wearing period, the radiation safety supervisor will return the
exposed film to the RPO and pick up the next period's film.

(d) The RPO will forward the film packets and thrse completed copies of DA Fsm 3484
(Photodosimetry Report) to the Lexington Bluegrass Army Depot for processing.

(e) In the event of an overexposure, the Lexington Bluegrass Army Depot will notify the
APG RPO telephonically or by electrical message. Otherwise, the film evaluation report will be
received by the APG RP0 through nomal mail service.

(f) If an individual has received an overexposure, the APC RPO will notify the
individual's supervisor immediately. The individual will be removed from radiation exposure,
if required, until KUSANC determines that the resweption of duties will not adversely affect
the individual's health. (See AR 4014.)

(3) Upon termination of work on an RP, the film badge will be turned in, with the date
of termination, to the 170.

b. Pocket Dosimeters and Pocket Chmebers.

(1) Since pocket dosimeters and pocket ion chenbers permit daily evaluation of
radiation exposurs, they are used to supplement the film badge. Pocket dosimeters or chasbers
will be used in any area in which the exposure rate is likely to exceed 20 mR/hr. Two
dosimeters or pocket chenbers should be worn as they are subject to leakage and accidental

,

.discharge.

(2) Pocket dostmeters and pocket chambers will be charged as required and read at
least once a day by the supervisor or a qualified person designated by him. An approved RP
will be maintained. If an overexposure (suspected or actual) occurs, the individual's film
badge will be delivered inseediately to the Safety Office, APC. The badge will be forwarded
by wall to the Losington Bluegrass Depot for evaluation and verification of pocket dosimeter
readings. Only erposures evaluated from the film badges will be recorded on DO Foris 1141
(see para 3 7b below), unless an accident should occur to the film badge. In such a case,
the pocaat dosimetry record will be used as s working guide by the RPO in estimating the
radiation dose recalved by the individual.

32
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c. An evaluation of internal dosage may be determined by various combinations of the
following methods: (1) urinalysis, (2) nose wipes, (3) focal analysis (4) sputan analysis,
(5) blood analysis, (6) breath analysis, or (7) whole body counting.,

N 1-7 PERSONNEL MONT10 RING RECORDS. AR 40-14 prescribes the requirenents for recording non-
combat radiation exposures.

a. The AFC RPO,willinsure that espesure.recorde'ere recorded on each individual's DD Form*

1141, as outlined in AR 40-14.

b. The Commander, KUSANC, is responsible for maintaining individual DD Forms 1141 for APC
radiation workers upon notification of assignment by the organization..

c. DD Form 1141 will be initiated for each radiation worker when first occupationally
exposed to ionizing radiation. If the person exposed is not a radiation worker, his exposure
dose will be forwarded to KUSAllC for inclusion in his medical records.,

d. DD Form 1141 will be part of the medical record.

,

t

.O

I

e

1 -

.

e

|

|

|

;

t

! 3-3

_. _ _ _ . . _ - - _ _._____ _____u________._ _ _ _._ _ __ __ _ _ _ _ _ . _ _ _ _ . _ , _ _ _ _ _ _ _ . _ _ - - - - _ _ _



.

.
.

'11 F:.bruary 1981'
APCR 383 3

CHAPTER 4

EXPOSURE OF INDIVIDUALS 10 RADIATION

41. PURPO SE. This chapter prescribes radiation protection standards.

This chapter applies to all APG Coessand personnel. ,

4 2. SCOPt.

4 3. GENERAL.

The health physics philosophy at APC is to accomplish a given task with the least .a.
possible radiation exposure to personnel (ALARA). .

Radiation exposure may be categorised as internal or external.b.

The population is divided into two groups for determining the permissible exposures:c.

Occupationally exposed individuals or radiation workers are persons who work in(1)
a controlled area and whose duties might involve exposure to radiation.

(2) The general population includes those who are not occupationally exposed to
radiation and those occasionally exposed individuals who are not radiation workers but may
have reason to enter a restricted area in the performance of their duties.

4.4 RADIATION P110TECTION STANDARDS.

External radiation protection standards are contained in para 6, AR 40141 10 CFR 20;
and 29 CF A 1910.96 as applicable. This rsgulation is further restricted by the following APG

a.

limitations:

In an asergency situations these limite may be exceeded to save human lif e (100(1)
ren) or rescue valuable equipment (25 rern) provided the decision is sade by a responsible
person in consultation with an APG health physicist, tirse permitting.

The current accuinulative occupational dose records will be kept by the medical(2)
hsalth records custodian on DD Fora 1141.

Previous occupational radiation exposure records will be forwarded to the inedical(3)
records custodian for incorporation into the individual's DD Fors 1141.

Control of personnel internal doses will be achieved by limiting the body burden ofb. This will be accorsplished by control of the average concentrations of radio.radioisotopes. In particular, the
active materials in the air, water, and food taken into the body.20.103 will be complied with in the possession, use, andlimitations of Title 10, CFR, Part NCRP Report No. 22 will be used as a guide for
transfer of licensed radioactive materials.
those radionuclides not controlled by NRC.

..
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CMAFTER 5

NEDICAL EXAMINATION POLICIES FOR 10 nit!NC RADIATION UDRKERS

() 5-1. ZEtgog. This chapter prescribes medical exuaination policies for tonising radiation
workers.

5-2. ST PE. This chapter applies to all personnel classified as radiation workers within the.

AFC Cosumand.

5-3. CENTRAL. Radiation workers at Aberdeen Proving Crownd are divided into three cate:;ortes
according to the type of hasard to which they are exposed as defined below. Assignment to

,

categories will be by the APC RPO upon the recenseendation of the individual's supervisor.*

a.? Personnel exposed to external radiation hasard. Potential exposure to x- or gas
radiation, sealed gaena sources, etc.

I b. # Reactor workers and personnel exposed to neutron hasard. This group includes reactor
staff members, health physics personnel, and experimenters who frequently work around the'

reactor.

c. ' hersonnel exposed to an internal radiation hasard. Persons who are routinely in
proximity to unsealed radioactive material and, therefore, potentially subject to inhalation,
ingestien, or absorption of this material into their bodies.

5-4. MEDICAL EXAMINATIO*!S. Supervisors of radiation workers will schedule appropriate medical
examinations:

a. Initial redistion worker medical examination. This exasination will I e performed prior
to an individual's assigtuner.t as a radiation worker. (Sea para Se, AR 40-14.)

b. Periodic examination. This examination will be performed at least every three years er*
; more f requently ae' opecified by medical. authorities (AR.40-14)*.

c. Termination examination. This examination will be performed upon terminetten.of assign-

( ment to a position which classified the employee as a radiation worker.,

5-5. 500PE OF EXAMINATIONS. Required emmainations will be performed according to the type of
radiation hasard to which the individual will be exposed and IAW the provisions of AR 40-5,

l AR 40-14, and other applicable medical regulatians. (See para 3 5c, chapter 3.)
|
|
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CHAPTER 6

SPECIAL AND UNIQUE SOURCE MATERIAL }

(DEPLETED URANILM) PROPERTIES AND (X)NTROLS

61. FURPOSE. This chapter describes the properties of depleted urantun and the controls to be
exercised by consmand personnel when working with the material.

.

67 S(X)PE. This chapter applies to the APG Co m nd. ,

6-3. TERMIN01DCY. Depleted uranium is referred to as U (depleted), DU, D 38, or Tubal!Oy.
The material is contained in projectiles as an alloy of uranitsn. ,

6-4. 335. U (depleted) is used in projectiles and shielding, and as a simulator for special
nuclear material devices or design items.

'

6 5. SOURCE MATERIAL PRDCMSS. Natural uranitsa is about 99.3 percent ' U, 0.7 percent U

with a trace quantity of U. The uranius is subjected to a separation process to obtain the

fissionable U isotope. The resulting U is now depleted and contains about 0.2 percent

U and may be considered to be all 238 Generally most DU material is an alloy of U235 U

(depleted) and another metal.

6 6. RADICACTIVITY.

a. General properties of DU. Natural uranitsa is radioactive, as is DU. Uranium isotopes
are mildly radioactive and have a relatively low specific activity. DU esits alpha, beta, and
geissa radiation. Sheathing or encasing the material with metal attenuates the alpha and beta.
Workers will be infomed of hasards and precautions as required by Title 10, Code of Federal
Regulation, Fort 19. See chapter 14.

b. Selected Information televant to DU. For purpo,ses of comparison, the following table

lists some specific activity data, demonstrating the relatively low activity values for U

235
and U as compared with other isotopes.

Specific Activity

Isotope (Mir rocurt e/aren)

238 0.36U
,

t
235 2.1U

226 1.0 x 10aa

1.1 x 10'60g

! Although low in specific activity, DU is radioactive source material and with its daughters
outts the following

*

Radiation Rente in Air Stopped By

Causa Rays more than 30 sisters 2 5 ca of steel * .'

.

Beta Particles up to 6 meters a thin sheet of metal

Alpha Particles about 2 cm skin or a sheet of paper

* The range and penetrating ablif.ty of gassa rays cepends en the energy level. Practically all
l The figures given above are considered adequate for AFC operations
! DU gamese have low onergias.

taissions from a slug of DU are compten, due to bransstrahlung, self absorptioninvolving DU.

and to the formation of decay products, called daughters, each of which decays with the apparent'

6-0
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activity of the parent, DU. In theory, the refining and separation processes separate the U f

f rorn its daughters; however, radioactive decay imediately starts the daughters forming again.
!The following table shows the decay scheme +

{

iProgeny Radiosotone Emissions Hal f 1,1 f e* ;

238 9 |Parent U Alpha, Ca,na ** 4.5 x 10 years j

sught e r Th Bota, Cam a 24 days
,

isaughter ~

Pa Beta, Cama 1.2 minutes <

fDaughter U (See Below) *** 7.5 x 10 yests

* The time required for a radioactive substance to lose 50 percent of its activity by doray.
t

** This gama is of low energy and occurs about one fif th as of ten as the alpha.

f234
*** Because of the long half-life of U and the small amount that util be b2 tit up, ve my

,

consider the process ended here for our purposes.

c. Maximun Perminible Concentrations (HPC) for occupationally 3xposed personr.el (l') CFP 20,
appendix D, table 1) "res.

- ,,

In Air In Uater

U Soluble (S) 7 x 10 microcuries/c I x 10~ alcrocuries/ol

U Insoluble (1) 1 x 10~ microcuries/ 1 w 10 microcuries/ml

d. Surf ace dose rates for DU. An infinite thickness of DU is about %.' :/Irfinite
. thickness is that thickness of material such that any further increase in the thickness will

,

cause no further change in the count rate. The surf ace dose rate is 200 mrad /hr. The handling
time required to give a 1.5 rem / week exposure is 7.5 hr/ week for bare hands and 15 hr/waek for
hands with im teather gloves. APG utilizes 7.5 hr/ week as a limit (1.5 ren/ week x 50 weeks
= 75 rern per year, the lirait for hands and feet). (Reference Los Alanos Handbook of Radiation
Monitoring (LA4400).)

e. Guide for the Calculation of Atmospheric Concentration Derived frog a Removable
Contamination Swipe Survey and the Determination of Safety Action Levels to Protect Personnel.

,_ (1) Removable surf ace contanination may give rise to ingestion of the contaninant
through transfer to the mouth or skin or resuspension of the contaminate and then inhaling it.
Maximum limits for surf ace contaminar1on cannot be fixed as are the limits of concentration
of radionuclides in air and water. It is useful to compute a ntrater that may serve as a guide
in the evaluation of hazard to workers f rom surf ace contanination and to assist in deciding

whether or not to require the initiation of protective measures for workers should contnination
be present. Inhalation is r3nsidered the rnost serious route of exposure on a per-unit quantity
basis. Removable contznination is usually limited by the inhalation hazard which may occur from
.esuspension of the contaminant. The quantitive relationship between the removable contamination
and consequent etmospheric concentration above the contaminated surface due to stirring up the
surf ace is called the resusnenglon f actor, f,, and is defined by

atmospheric concentration UCt/cf =

surface concentration bC1/cm2

(2) Values for the rasuspension f actor vary from about 10*' to 10~0 A value for f

of 10-6 is reasonable for the purpose of estimating hazard f rom surf ace contraination on target

m,*terial and fixtures within the target enclosure.

( 3) An estimate of the maximum removable surf ace contanination level allowed before
taking safety measures to protect personnel against airborno contaminetton is calculated as
follows for all conpounds of U-238 where the atmospheric concentration is the maximum
permissible concentration as described in paragraph 4c of this chapters

6-1 e
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activity of the parent, DU.' In theory, the refining and separat.f on pro assas se,arate the U

f rom its daughters: however, radioactive decay immediately st art s the dau; hters for iina ar.ain.
[]fi
(,,/ The following table shows the deray sche,e

Proreny Radiosotoso Entssinns tial f f. i f e*
.

Parent U Alpha, Canna ** 4.5 x 10 years

Dau:hter Th Bet a, Ca- rna ?4 rfays
,

Daughter Pa Beta, Cam a 1.? ninutes*

Dauc,hter U (See Delow) *** ?. '; x 10 ' years

* The time recuired for a radioactive substance to lose 50 p re nnt of it s activity by d?r ty.*

** This n.vrna is of law enerny and occurs about one-fif th as nf t m u the alf.a.

' *** B2cause of the tonn half-life of II and the s .all a mnt * * it -111 he 'i ii t t up *u n;

consider the process ended bare for our purposes.

c. tiawiliun Permissible Concent rat. ions (MPC) for occupitiontlly 2xnosed personnel (10 CW M,
appendix *l, tabl e 1) are:

In Air In 'lV er

7 x 13'' microcuries/c] 1 x la .31crocuries/ .1U Soluble (S)
0

U Insoluble (I) 1 x 10 nicrocuries/en 1 x 13' microcuries/ml2

d. Surf ace dose rates for DU. An infinite thickness of Dit is about $ n t. Infinite

(NI thickness is that thickness of material such that any f urther incronse in the thickness will
%./ cause no further chan e in the count rate. The surf ace dose rate is 200 mrad /hr. Tha handlin;

time required to give a 1.5 rem / week exposure is 7.'. hr/ week for bare hands and 15 hr/wsek for
hands with 11rn leather gloves. APG utilizes 7.5 hr/veek as a linit (1.5 rem / week x 50, weeks
= 75 rem per year, the limit for hands and feet). (Reference Los Alanos llandbook of Radiation
Monitoring (1.A4400).)

Guide for the Calculation of Atmospheric Concentration Derived fron a Removablee.
Contamination Swipe Survey and the Determination of Safety Action Levels to' Protect Personnel.

(1) Removable surf ace contamination may give rise to ingestion of the contaminant
through transfer to the mouth or skin or resuspension of the . contaminate and than inhalinn it.
Maximum limits for surf ace contamination cannot be fixed as are the 11. nits of concentration
of radionuclides in air and water. It is useful to compute a number that may serve as a guide
in the evaluation of hazard to workers f rom surf ace contaninstion and to assist in deciding
whether or not to require the initiation of protective measures for workers should contamination
be present. Inhalation is considered the :nost serious route of exposure on a per-unit nuantity
basis. Removable contanination is usually limited by the inhalation hazard whis :nay occur from

. resuspension of the contaninant. The quantitive relationship betwaen the renovable contamination
and consequent atmspheric concentration above th2 contaminated surface due to stirring up the-

surface is called the resusnension factor, f , and is defined by

f, at.nosoberte concent ration UC1/cm=
, , 2surface concentration WC1/cm

values for the resuspension factor vary f ron about 10'' to 10*8 A value for f,(2)

of 10-6 is reasonable for the purpose of estiinating hazard f rom surf ace contamination on target

material and fixtures within the target enclosure.

(3) An estimate of the maxinwa removable surf ace contanination level allowed before
k taking safety measures to protect personnel against airborne contanination is calculated as

follows for all compounds of U-238 where the atmospheric concentration is the maximum
permissible concentration as described in paranraph 4e of this chapters

6-1
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surface concentration ( DC1/cm ) = atmospheric concentration ( p*l/cm )

f,(cm* ) )

= 7 x 10 uC1/cm

10-6 ,,-1

- 7 x 10' vC1/cm

This concentration equate's to approximately 15,600 disintecrations per minute (dam). Since
the limits (5000 dpm alpha) for contanination control contained in table 4-3, AR 385-11, are
f ar below this 15,6C" dpm level, the hazard from resuspension should be rainimal. (Reference: -

Introduction to Health Physics, Cember, Pergmen Press 1969.)

f. Potential Inhalation Exposure to Occupational Workers During Target Plate C1.ancin ..
Asswaing that no respirators are worn, no filtered air exhaust system existed, dust became air. -

borne on plate alternation, dose assessment calculations below can be made. Air s plings
performed af ter plate alternation indicated an average alpha activity of 1.5 x 10*{pc1 of
DU for a %sinute senpling period (3582 liters of air). An average worker would inhale
about 20 liters of air per minute; thus, in 5 minutes his inhalation exposure to DU dust
would ben

(1.5 x 10' 9C1)= 4.2 x 10 9C120 liters / min x 5 min x
3582 liters

The dose to the lungs from inhaling 1 grara of DU dust is 17.12 rams. (Calculated from
equation contained in Report of (ICRP) Comittee II on permissable dose for internal
radiation (1959).) Therefore, the individual would receive a lung dose of:

' x (4.2 x 10* pC1) = 2.0 x 10 Rem*

DU * 0. 1

If an individual were to regularly change plates for 5 years (based on a 5-year experience of
1480 rounds), the 5-year dose assessment would be 1

1480 rds x (2.0 x 10-5 Rem /rd) = 30 m1111ren.

| f. Miscellaneous Properties,
l

| (1) DU emits alpha particles at the rate of one alpha disintegration per minute per
microgram and releasem 4.2 HeV of energy in 60 percent of the ersissions (LA4400).'

(2) A thick slao of DU cives about 800 alpha counts / min per cm with 2 pi teometry
(LA4400).

(3) Contact dose rates for a 0.25 inch cylindrical DU rod withs

(a) Eber11ne PACISA Alpha aeter are 800-1000 counts / min.

(b) Eberline E520 Ceiger Counter are 10-11 mrem /hr beta, and about 0.4 mrem /hr gauna.

6-7. RESPONSIBILITIES OF THE ON-SITE ltEALTit PHYSICS MONITOR. The health physics monitor
(contractor personnel) at the depleted uranitsu hard target test site will report to thel

| Contracting Officer's Representative (COR) (the RPO) or alternate and submit reports in
I accordance with local supplied procedures. He will be responsible fort

*

Controlling access to the controlled area by maintaining an antry/ exit log. -

a.

i b. Performing area and personnel monitoring.
I

?arforming routine health physics instrument and swipe surveys of the contin 11ed areal c.
|

and adjacent structures, personnel f acilities, and the envirorenantal soupling as appropriate

|
to support the Envirorsnental Radiological Monitoring Progren. See chapter 7. ,

|
'

: d. Providing breathing sone and/or spot air ameplings at the target area, and providing J

! personnel dose assessment from the results.

Conducting surveys of material and equipment exiting the controlled area and recom-e.
mending its decontamination method if required. Insure that contamination limits are IAW
table 4 3, AR 335-11.

|
i

6-2
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f. Prnviding annual orientation and training to test persona:1, and on a ran-by-casa
basis to transient / visitor personnel.

c. Itaintaining and doctsnenting a source material inventory of errovered scra, at the
test site.

h. Operating supplemental (Coverrnent-owned) monitoring enutyitnt.

1. Performing appropriate health physics monitoring comensurate t ith good besith physics
practica.

J. Assuring that the responsible personnel observe and conforn to the requirements of the
RP in addition to those listed in paragraph 6-7'*

| 61 RESPONSIBILITIES OF TEST PERSONNEL. Test personnel will be responsible fore but are not ,

linited to, the recluire:nents listed below for any RP involvina, depleted uranits, work. J
,

a. Posting.

(1) A room or area will be posted " CAUTION RADICACTIVZ HATERIAL" if 30K3 (66 lb) or
more matorial is stored or used. Reference 10 CFR 20.203(e)(2).

(2) A container will be labeled " CAUTION RADI0 ACTIVE MATZtiAL" if 3 K; (6.6 lb) or
wre of iaterial is contained therein. Reference 10 CFR 20.203(f)(1)(ti). (Fo r s'.i p,ent s
refer to AR 385-11 and DOT regulations.)

(3) A room or area will be posted " CAUTION RADIATION ARIA" if the doss rate is in
excess of 2 naes/h. (Reference AR 385-30.)

(4) A controlled access test area enclosed with an exclusion fence not meeting tha
requiresents established in paragraph 6-8a(1)(2) or (3) say be posted with warning signs
demonstrated in AR 385 30.

b. Personnel Restrictions. Irnpact of the projectile on plate produces dust to which DU
particles say be attached. Personnel are not pernitted in the impact area enclosure at the
time of impact. To avoid inhalation or ingestion, personnel wills

(1) Wait until the HEPA filtered eir evaculation systen has redaced the DU air j

concentration to less than 10 percent of the appropriate 10 CFR 20, appendim D, table 1 timit. i

'

A water washdown of fixtures to remove dust and particles will be performed when contanination
levels exceed those in AR 385-11. Wash water drains to a baffled holding tank.

(2) Not eat, drink, smoke, or chew in any radiologically controlled area.

(3) Wear protective clothing as prescribed by the RP or by the ItPC.
f

(4) Have available an approved respirator mask which will be issued to the individual
|

( APCR 385 2). |

(5) Suspend firing when monitoring devices indicate an abnormal condition.

(6) Monitor themselves with the RADIAC instrument provided af t er the removal of
protective clothing but prior to leaving the test area. Decontmaination limits are specified ,

g .
jin table 4 3, AR 385-11. |

(7) Monitor material, equipment, and tools used in the impact area prior to removal.
l

(8) Perform maintenance and repair only after appropriate radiological surveys have
.

been performed, and will observe good industrial hygiene practices when wrk is in progress.

(9) Exert story reasonable effort to remove dirt, dust, and fragments from associated
fixtures in the impact area, and will enforce good personni hygiene practices as a oesns to
protect personnel f rom ingesting uranissa.

k
Visitors / transients to the test area willsc.

,

(1) Observe the entry requirseents.

(2) wear protective clothing and devices as follows:
h 6-3

.

,
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(a) Visitor / transient - less than one day. shoe cover only - do not handle notal,
f ragments, or plate. Film dosimetry is not required.

Lab or shop coat,
Visitor / transient - one day or more, but less than 30 days. '

Film dosimetry is not(b)
shoe covers, and gloves if material in the target area must be handled.
required.

Same as operating personnel.
.(c) V'isitor/ transient - 30 days or more.

External exposure is primarily skin dose due to beta with
d. Dosimetry and Monitoring.

a fraccional whole body gauna contribution. Operating personnel wills
.

(1) Wear film badges in the impact area.

Obtain estimate dose rate using the assigned RADIAC instrunent.(2)
Wear leather gloves when handling bare DU, plate, or items in the impact area *

(3)
which may contain deposited DU.

Not handle bare assembly DU more than 7.5 hours per week when wearing leather(4)
gloves. (See paragraph 6-6,d (above.)

Not enter the enclosure until authorized by the onsite health physicist or test(5)
director.

Flate Butt and Impact Area Facilities.e.
The air. evacuated en:lesure =f11 be provided to contain scattering of DU and toDebris will be collected and(1)

trap debris and particulates resulting f rom impact on targets. stored in a metal weste container and held for disposal action IAW AR 385-11.
When the requirement for this type of testing no longer exists, the plate betts,

j

with NRC Cuidelines for Decontamination of Facilities Prior to Release for Unrestrictedimpact ares, and contiguous affected areas will be restored for unrestricted use in accordance
(2)

Use or

Termination of Licenses for By. product. Source, or Special Nuclear Material and NBS HB 48G)| Exemptions for Non-Fragmenting Mode Firing into Unexploded Ordnance (UXD) Impact Areas
f.

(In gxcess of 1000m Down Range).

In instances where projectiles are fired in a non-fragmenting mode, the measures 6-7 b, c, and d need not be observed unless otherwise directed by the(1)
stipulated in paragraphs

,

RFD.

DU recovered from U3D area vill be made under procedures established for range(2)
clearing operations and will be accomplished as a part of thos's operations.

g. Operating Areas.
Security ID

All AFC test ranges are restricted (security) to the general public.
badges are required for access and additional clearances may be required for entry into specific(1)

range test areas.

DU impact areas are limited to those areas which are remote frora the public areas
While all impact areas may be considered suitable for impacting DU projectiles,(2) ,

have been

the msaber of impact areas will be limited to those which are presently in use orNew operating areas will not be used unless military exigency exists, and
of the post.

AFC RFC.
then only af ter consideration of envirorusentel imperatives and approvst of the
used in the past.

*

The line of fire will be established so as to contain DU projectiles within the
impact area and to minimise the possibility of impact in riparian or littoral areas or waters(3)

adjacent to AFC.

Applicable procedural portions of this regulation are to be included in theModification and updating of the 30F will be permitted based on(4)

operating element's 20F.results of new information from studies, but only upon approval of the RIC and the 370.
,

'
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"* *' CHAPTER 7

SPECIAL AND UNIQUE SOURCE NATE31AL (DRFLETED URANItPf)
ENVIRONMENTAL EADICIACICAL NDNITORIEC PROGRAM

7-1. FURPOSE. This chapter establishes criteria for environmental radiological monitoring
(ERH) for test-firing of depleted uranitra (DU) kinetic energy penetrators at Aberdeen Proving {

.

Ground (AFC).
.

This plan applies to all activities having requironents to test-fire DU7-2. SC0FE.
penetrators at AFC.

' |

7-h DEFINITION OF ENVIROWENTAL RADIOLOCICAL MONITORINC (ERH). An assess'sent of the impact
of test-firing DU penetrators on the environment by sanpling and analysind various sedia (soll

..

sediment, water, vegetation, aquatic organisms and air) and observing appropriate trends sac'
changes to insure that the 11 nits, as stated in 10 CFR 20, and NRC License $UB 414, are not
exceeded.-

74 OBJECTIV".S.

To develop a plan for environmental radiological monitoring.a.

(1) To develop act.on levels.

(2) To analyse Environmental Transport Fathways and Dose Assessment Predictions.

(3) To establish sample sites.

(4) To establish sampling procedures.

(5) To match the senpling effort with the actual threat.

This program will attempt to reassure the public and goverrrnental organtastions thatb. If initial judgerment of none or limitedthe enclosure will adequately contain aerosolised DU.
release is verified, the progran will be restructured.

7-5. RESPONSIBILITIES.

Commander, AFG, will establish an Environmental Radiological Monito?.tna (ERM) Program toa.
support any D0 testing activities. This EEH Prograr will be coordinated with the AFC Radiation
Protection Cormaittee.

b. The AFC Radiation Protection Officer (RFO) wills

Insure that the sampling procedures stated in the current contract and the local(1)
307 are carefully adhered to by the contractor for the M Frogres.

(2) Se briefed by the contractor at least once a month on the pH Progess and taport
the results to the AFC RFC.

(3) Assure contractor performance by review of data swumary report and independentI

audit actions.
.

The AFC Radiation Protection Committee (RFC) wills* c.

(1) Make final decisions concerning the perforisance or adequacy of IIH and evaluate
the IBM reports, observing appropriate trends and changes to insure that the limits as stated
in 10 CFR 20, and NRC License SUB 834, are not exceeded.*

!
(2) Be authorised to make changes or deviations in the EIN Progran for purposes of

| progras enhancement.
! The APG Enviro weental Quality Coordinator will provide, upon request. en escort from thed.

AFC Environments! Quality Office to assure that M sampling procedures are followed and that
' j

| the samples for the M Program are obtained frote the designated locations.
,

e. The M contractor wills

(1) Conduct the Invironmental Radiological Monitoring Frogree accorJing to theAlso, have a
requirements of the M contract and the procedures as outlined in ERM SOP 185-3.

| 7-1
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quality assurance program comnensurate with the guidance contained in USNRC Regulatory Guide
4.15, and every six months provide one split sample, of soil, sediment, water and vegetation to
the CDR for duplicate analysis.

(2) Provide documentation by means of the Technical Report-Study Service Contract
NSA A5029, DD Form 1164, exhibited in the contract to include a Quality Assurance (QA) data
sumary report as illustrated in section C USNRC Regulatory Guide 4.15., quarterly to the COR

*(RPO) 30 days af ter completion at sample analysis.

(3) Be prohibited f rom releasing to any person or agency, other than the sponsoring
activity, any interim, draf t, or final report, or information pertaining thereto, until report
approval or official review had been obtained from the APG RPO and RPC. ,.

(4) Promptly notify the CDR of APG if sample analysis shows significance.

7-6. OENERAL. Detailed procedures (SOP 385-3) are available f rom the Safety Office.

i

,

;

O

O'
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CMAFTER s

X-RA{FACILITIgS

M. This chapter prescribes protective measures to be taken to reduce unnecessary8-1.
exposures to x-rays.

This chapter applies to APG Command elements which use x-rays for industrial
.

A- 2. SODFE.
radiography.

,

8 3. F30CEDifRgs.
.

New x-ray f acilities will not be installed without prior approval of the RPO. Request s.

a.
for approval of proposed x-ray f acilities or significant alterations to existing f acilities

Chairperson, RFC, and will contain thewill be subreitted to Chief Safety Office, ATTN
following informations

.

(1) Iacation (butiding member).

(2) Proposed f acility drawings, showing well thickness, construction material, etc.

(3) Tube voltage and current.

(4) Projected workloads i.e., nweber of exposures per week and exposure duration.
_

Nweber and type of people potentially exposed to the w-rays.(5)

(6) Interire operating procedures.

(7) Any further inforrnation deemed necessary by the APG RPO.

b. The RFC will review the proposal. If approved, 'the plans and specifications will be'
385-100.sent to higher headquarters for review and approval if required by DARCDM/MfCR

Only af ter connand approval (and DARCDM approval if required) may construction orc.
alterations begin.

84 FIOTECTION.

All radiation workers will wear personnel enonitoring devices (appendix B).a.

Operating supervisors are responsible for notifying the RF0 of the cornpletion of theb.
new facility and for requesting that a health hasard evaluation be made 1AW TECDM Suppiament 1
to AR 40-5. The new facility will not be operated until completion of the survey.

Radiation surveys will be performed by the operator holding the RF. Surveys of

permanent industrial f acilities should be performed on the initial activation of that f acility
c.

Radt-
anytime there is a change or modification of X-ray producing equipment, and semiannually.
ation surveys of remote nonpermanent field operations will be performed at the beginning of each

-

new field setup.

Operations will not be conducted if radiolosteal safety devices are nonfunctioning.d.

Supervisors will insure that personnel do not receive x-radiation in ancess of the
.

If there is reason to believe that a person has received' e.
applicable standards (appendix C).
more than the allowetle dose equivalent, the RPO will be notified ionedtately.

An approved RF and 30F covering all phases of the operation will be posted in a
.

f. Supervisors will insure that personnel comply with RF and appitcablesenspicuous location.
regulations.

33g7,. As it is tapossible to establish a alngle set of criteria for the design and8- 5.
operation of all x-ray f acilities, it is necessary for each supervisor involved in s. ray
operations to keep the AFC RFC informed and up-to-date corterning those f acilities and
operations.

$ -

;
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CHAFTER 9

INITIAL RECg1FT OF.. rag 10ACT1YE MATERIALS 4

9-1. FURPOSE. This chapter outlines procedures for receiving and opening packages contalnir.i,
radioactive materials.

9-2. SCDPE. This chapter applies to the initial receipt of radioactive materials by APG -

( Co1rnand elements. Supplemental procedares for the receipt of DU are contained in APGR 710-3.

9-3. PROCEDURES.
*

'

a. Radioactive Msterial Receipt.

(1) The AFC RP0'er his-des 1Mee~wfl1 maintain supervisory control for monitoring
^

radioactive materist packages. ,

(?) Hovement Services Division, Logistics Directorate, APG, will notify the APG RPO;

of the receipt of radioactive material packages and deliver these materials to the proper
consignee.

(3) Responsible investigators designated on RF's will receive packages unopened in
their use area. Receipt of annunition containing radioactive material is exempt fro 1 this
provision, see APGR 710-3.

(4) Responsible investigators will contact the APG RPO or his designee when packages
are to be opened. The RPO or his designee wills

(a) Honitor for removable contamination, following the procedure in paragraph Ab
below.

(b) Complete a receipt (radioactive material receipt document).

b. Radioactive Material Package Monitoring.

(1) Upon the receipt of a package of radioactive material, the APG RPO or his
designee, will monitor the external surfaces of the package for radioactive contanination caused
by le & age of the radioactive contents. The following packages are exernpts

(a) Fackages containing no more than the exempt quantity specified in the table in
this paragraph.

|

|
(b) Fackages containing radioactive material as gases or in special form.

: (c) Fackages containing radioactive material in other than 11guld form and not
exceeding the Type A quantity limit specified in the table in this paragraph.

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

TABLE OF EXIMPT AND TYPE A QUAlfrITIES

Exempt Type A
0"*"*I*# Li"I" N"'""I*Y LL*i"

2Transport Croup (in millicuries (in curies)

1 0.01 0.001 ,

II 0.1 0.050
III 1 3

| IV 1 20

| V 1 20

i VI 1 1000

VII 25,000 1000'

Special Form 1 20

,

ITable from 10 CFR 20.205

2The transport group for each radionuclide is specified in appendix C,10 CFR 71 and paragraph
4f,1H 55-315.

9-0
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(2) The monitoring of, packages:w&1&cho perfeensed:ss soon as practical af ter receipt,
but no later than 3 hours af ter the peakate:Lo seceived if during norut <futy hours, or withins

18 hours if received af ter n6cea1, duty, hours.

.

(a) Packages containing exeyt quantities will be' monitored with a beta-gams survey
instrument to establish any special handling requirements.

(b) The exterior surface of packages containing natorial in excess of the exeapt or
type A quantities will be wiped with an absorbent smear which will then be analyzed and rounted
for remvable activity.

(c) All sealed sources will be wiped with an absorbent 5 aoar which will then be
anstyred and counted for re:novable activity.

94 ACTIO't 1,3 vet,S g .

ma.'iIf removable radioactive cont *sination in excess of 0.005 alt rocuries (10,100
k f is found on the

',d19 ntegrations per ninute) per 100 square centimeters of pac sce sur aceexternal surf aces of' the 'packsce', 'it will be considered contaMnated an<f the ARC 1110 willi

thold materials and packaging fer .deranr=wination:orrdisposal in accordance withlAR 33511.
~

* If hvice'the above level of-conta.nination'is fewiJf s44 l'1 CT!! 20.2T(d(2),-

Eb%. 1f remvable radioactive conta. ination .in~ excess of 0.005 stcrocuries~(11;1COs

jdIMattens' pe'r minute) per: 100 square contimetersils found on the external surface of
* a seal,ed;. source, the RP0;v1111imedis,tely withdraw.the, sealed source fros 'usi ~as! will have
Mit decontaninated and repaired or disposed of in~eccordance with AR MS-11 2 5,.

s

,,fAp, Packages or containers of, radioactive ynatorials or devis es containing sealed sources,
which.at one foot frof tlie , surf ace have exposure rates greater than ? in:!/hr, will be placed in

For itets exceeding type A quanticles, seethe, user's radioactive materials storage area.
,'10 CFR 20.205(c).

d.. comodity items will be handled IAtt TB 43-0116.

Luminous devices will be handled IAW TB 700-1.e.
,

f. Electron tubes will be handled IAW T3 410122.

.

.

p
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(2) The monitoring of packages will be perforised as soun a< prxtits1 after receipt,
but no later then 3 hours af ter the package is received if durin:, norr.a1 <futy !.ours, or within'

18 hours if received af ter normal duty hours.n\
(a) Fackages containing esempt quantities will be monitored witt. a beta-gauna survey

instrument to establish any specint handling requirements.

(b) The exterior surface of packages containing :seterial in e: cess of the eyeipt or*

type A quantities will be wiped with an ab w rbent smear which will then be analyzed and rounted
for renovable activity.

(c) All sealed sources will be wiped with an abanrbor.t neir thich will then be
..

analysed and counted for renovable activity.

9-4 ACTION LEVELS.
.

If remvable radioactive wntaminetton in excess of 0.W iterocuries (It ,lma.
disintegrations per sinute) per ino square centimeters of packy.e surface is found on the
external surf aces of the package, it will be considered cantamin.ited an<t the ATC |tPO will
hold materials and packaging for deenntanination or disposal in as cordsnce uttb AR 335-11.
If twice the above level of contasti.ation is found, see 10 CFR 20.205(h)(2).

b. If rem vable radioactive contaiination in excess of 0.005 sterocuries (11,101
disintegrations per minute) per 100 square conti~neters is found on the exterr.a1 surf ace of
a sealed source, the RPO will 1:nnediately withdraw the sealed wurce fron use an1 will have
it decontaninated and repaired or disposed of in accordance wit'. AR 335-11.,

Packages or containers of radioactive easterials or devte c: <r.ntainin,; seale<' scurces,c.
which at one foot from the surface have exposure rates greater then ? an/hr3 vill be placed in
the user's radioactive materials storeg,e area. For iteam exeoeding type A quantities, see
10 CFR 20.205(c).

d. Cawoodity itens will be handled 14t! TB 43 0116.

e. Lweinous devices will be handled 1AW TB 700-1.
.

\
f. Electron tubes will be handled 1AU TB 43-0122.

r

e

.

.I

I

a
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CHAPIER 10

OTHER RADIATION HAZARDS

1 %1. PURPOSE. This chapter identifies hazards originating from sources other than radioac tive
nsterial.

,

.

10-2. SCOPE. This chapter provides information for APC Command personnel.

10-3. CENERAL.

*

a. Many devices produce unwanted radiation, usually x-rays, as an inherent by-product.
These devires may include high voltage rectifying tubes and power supplies, klystrons and
other RF tubes, television tubes, oscilloscopes, electron retcroscopes, and other devices
utt11 ing high voltages. In these devices, fast moving electrons fro.n a cathode are
elecolorated by e enode or target and bremsstrahlung (x-rays) radiatioa produced. The ht;;her
t'io voltage appu.J, the more penetrating are the x-rays produced.

b. Other types of radiation, such as visible light, infra-red radiation, and RF radiation,
cuy niso be encountered around the above devices and may be hazerdous.

10-4 SPECIFIC DEVTCES THAT INHERENTt.Y P20 DUCE YONIZINJ RADIATION.

a. Potential sources of x-rays at APC are klystrer.s and other RF tubes. These devices
could conreivably produce radiation levels up to 6R/hr on unshielded tubes. At some radar and
microwave installations it is necessary to shield these tubes specifically to rsduce the
potential x-radiation hasard.

b. High Voltage Rectifying Tubes. During the useful part of the voltage wave, x-rays are
generated at the anode of the tubest but normally the voltage across the tube is less than
1 kV, and the rays are too sof t to penetrate the glass envelope of the tube. If the tube
filmsent current is too low, the voltage drop across the tube is increased and results in the
production of more penetrating radiation. During the suppressed part of the wave when the
voltage across the valve is high, penetrating rays may be proJuced due to cold emission of
gas in the tube. Therefore, it may be necessary to provide shielding around the valves unless
they are oil-itusersed or located in infrequently occupied areas.

c. Cathode-Ray Oscilloscopes. Again, the hasard depeeds upon the voltage and current
of the tube, as well as the attenuation afforded by the tube well. Measurements have shown
detectable levels of radiation at the normal position of the observer's eye.

d. Electron Microscopes. Some of the earlier types of instruments had considerable
radiation leakage at the primary viewing ports because the windows were made of ordinary
glass. Present models use leaded glass ? orts and generally provide a high degree of

i radiation safety under normal operation. However, if the current is dropped, the resultant
increase in voltage may cause significant levels of 1sekage radiation.*

e. Others. Bremsstrahlung may be a hazard in any operation using high voltages. X-rays
*

are produced when a stress of high-speed electrons strike a target and are suddenly stopped
or deflected by atoms within the target material.

.

e

O
10-0*
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CHAPTER 11

1.F M TESTT!'C "

!!-1. Pt"tmS2. This chapter n itlines procedures for leak test in,. nested or plated sources
licensed by t he !GC or by DepJrtc. ant of Ar9y Aut horitillon% t o MMrd.'en ProVln3 Crountf.

11-2. SCOP 3. This chapter applio i to APC Comand.

11 1 PESM'MTSit.ITIES. * The4PG RFO'or his''siternite vill uf at ein e.urrvisory cont rol over
the task-testinp, of sealed or plated sources fnr ti.e AP1 Co v.and.

t

11 '.. PtcEm"FS.

r , n. ,Seale:1 sources: will be t o.btest ad 'af 'reyit red by pare * 7< ,' AR M85-II,-

b. Re 2lt o f l eaf. te:t :. olli % r eerded in .i lui e,nt 10 .. p.distfon Jiloty supervitors

eill en infer c.1 of any pos t e l"a resul u.

Leakinn sources util h * re eved fro,i uno and be subject, * m vu,nelt or disposal inc.
m accordance with AR 33%11.

-' d. Lash-testing will be arco ipi tshed as folloirst

(1) Tha swipe dise 111 be rubbed over th i physical surf a^ i of the source. If the
sou.ce is per unently or se,"1,,ce,anently housed in a device, th. area nf th s daviro mst
likely to be rent.ninated in the evens of a source Ic A sill ',e utyt.

( 2) 'leforc being placed'in counting equipmt, the sutro will be aceked with an
appropriate survey meter to dateruine if detectable levels of conratiination are present.
(A noter reading exceeding 0.25 mee-lh beta-r, menu or 300 rpm alphi will be considered
evidence of a leaking source.)

}
(3) If a swipe shows activity less than noted in parap,raph Li-4d(2), it will be placed

in countinc, equipment for analysis. An analysis rnvaaling cont uina. M. of 0.005 re.icrocuries
or arenter will be censidered evidence of a leaktnr, source.

e. Plated sources will be tested as follows:

(1) A swipe will be made of the storsne container and of the areas ubere an alpha
source exceeding 3.1.stcrocuria nf activity is used; ors

( 2) A swipo will be nsde of the externnt surf aces of the source mont, other than
the radioactive surf ace of the scurce, with a swipe disc.

(1) Procedures con,:'...d in paragraphe 11-4c.11-Ad(2). and 11-4d(3) will apply.

. f. Periodic leak . tests shall be performed at interval s not to emesed'thife"fEEhIfAr''
sealed or plated plutontwsources. The ' periodic _Itaktest does-not"spply'tTiedad sources
that are stored and not beinq used. These sources shall_be.testadsfos. leakage. prior.to any
u s e o r t r a n s f e r. ' - "~"~"'''~~~~ ~ '

11 1
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CHAPTER 11

LEAK TESTI!3C[\
\ This chapter a stline<. procedures for leak te e in,. ae. sled or plot.sd sources11 1. Pt'PPOSE.

lleensed by the NRC or by Depart .ent of Army aut horiset f ons t o Alicrd nn Provina Cronntf.
I

11 2. SCort. This chapter applie.s to APC Comand.*

11 1 P.tSPOM3f D71.TTIM. T1r AP'; RPO or his alternite will ..i.ilar ein .q,wrvisnry control r.ver
the leak. testing ci sealed os plated sources for Lt.n APO Co 6..and.

..

I1 4 P O CEfvJ"RS.
9A

a. Se11ed sources will be leak. tested a: required h;' para M , .Ut JP611.

S. Re ult of leaf t otes $11 bc c(crded in .i lual. test I .. Ca/lMion4ifetysupervitor.'.
.

$11 bd inforee.1 of .iny posti Ive F5cl S.

Le.iking sources util b( seewd from use and be seja ci. .' t.) repair or disposal inr.
accordsnre with AR 3P bil,

d. Laak restini; will be v cn iplished as folloi's:

(1) The swipe dise "ill be rubbed over tSt physical surf a4 - af the source. If the
nource is permanently or se Epermaner.tly housed in a device, tb area of th. device :most
likaly to Se contaminated in the event of a source lesh will ',o .dy d.

( 2) nefore being placed in countin;; equipsent, the stel;e will be .Serked with an
appropriate survey meter to dator.aine if detectable levels of contalin.ition are present.
(A 1eter reading exceeding 0.2", mrem /h beta.gaena or 300 rpm alpha will he considered
evidence of a leaking source.).

(3) If a swipe shows activity less than noted in paragraph it.4d(2), it will be placed
' ) in counting equipment for analysia. An analysis revealing centuina. 6.. of 0.00$ microcuries

,/ or greater will be considered evidence of a leakint, source.

e. Plated sources will be tested as follows:

(1) A swipe will be made of the stora;;e container and of the areas where en alpha
source exceeding 0.1.nterocurie of activity is used or

(2) A swipe will be nade of the external surfaces of the source ggt, other than
the radioactive surf ace of the source, with a swipe disc.

(1) Procedures contained in paragraphs 114c 114d(2). and 114d(3) will apply.

f. Periodic lesh tests s'aall be performed at intervals not to exceed three months for
sealed or placed plutonium sources. The periodic leak test does not apply to g sources
that are stored and not beina, used. These sources shall be tested for leakace prior to any
use or transfer.

.

m.

.
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CHAPTER 12

DISEOSAll 0F RAD 10ACT!VR MATERIAL,

12-1. FURPOSE. This chapter prescribes procedures to be followed whens

Corsindity itens containing radioactive material become unserviceable or surplus.a. .

b. 14w specific activity (LSA) radioactive weste material generated during testing is to
be disposed of.

12-2. SOCPE. This chapter applies to APG Cormaand elements. ,

12-3. ,CENERAL. Material is not considered radioactive if the specific activity is less than
0.002 microcurie /sm, or the total activity is less than 0.1 microcuries or a me.ximun surf ace
dose rate is less than 0.1 mR/hr. Irradiated material is not considered radioactive if the
maximum surf ace dose rate is less than 0.1 mR/br gross gassa and spreadable contamination 1:,
less than 100 disintegrations per 100 cm?.

12 4 RESPONSIBIL1 TIES.

The radiological permit holder is responsible for initiating turn-in action of thea.
radioactive material.

The logistica Directorate APG, la responsible for storage pending shipment, finalb.
packaging, requesting shipping instructions, and shipment to an authorized disposal site.

The AFC Radiation Protection Officer is responsible for staff supervision andc.
management to includes

(1) Approval of interim storage sites.

(2) Froviding advice on packaging, labeling, and other pertinent NRC regulations.
.

I

12-5. FEDCEDURES.

Commodity Items Under NRC Control.a.

(1) The Radiological Farinit Holder will request turn-in through normal supply
channels. A copy of this request will be sent to the R70. The request shall contain the
following inforsations

(a) Nomenc1sture.

(b) Physical description to include physical state, quantity, nianber of itens,
.

number of shipping containers, and exterior dimensions and weight of packaged shipping
container.

(c) Chemical and radioisotope deceription to include hasardous chemicals, solvents,
and radioisotopes present.

(d) Level (s) of radioactivity of each isotopes microcuries of activity of each
isotopes and intensity readings (mR/hr) at the surf ace and at one meter frorn the surface of

.

the container or package.

(e) Applicable security considerations.
*

(2) Cenerators of LSA radioactive weste will deliver the itens to be disposed of to
a designated site as directed by the Logistics Directorate.

(3) The Logistics Directorate will request disposition instructions from the NICP
and Coweender, USAARRCOM, ATTNs DRSAR-MAD-AC. The request will contain the sees information
prescribed in paragraph 12-$a(1). A copy of the request will be sent to the RFO.|

(4) Upon receipt of instructioas, disposition will be accoupiished within the time
frene specified in the instructime.

b. LSA Radioactive Weste.

All radioactive weste will be handled in such a manner as to preclude the spread(1) Transfer ofof conteelnation and to minimise exposure to workers and to the general public.

12-0
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ua ss e to uncontesinated area. u111 not be accomplished unless material is in a container

[ adequato to preclude the sprend of the radioactive esatorial. It is ess.ntial that tooden
( boxes be caulked, that barrels utilize proper seals, and that secondary containment tiethnds

be incorporated. All liquid waste must be solidified prior to disposal. Once containerir.ed,
th containers themselves must be stored to preclude deterioration of the container and possi'. ele
l e ata,;,e. Long terra outdoor storage is not periattted. Tho storat,e f.ite aust he approved by the.

RPO.

(2) Radioactive waste raaterials will not be stored outside of designated radiatinn
areas. A storage area will be postads CA11 TION RADIATION AREA, if the dose rate is in excess

,

of 2 mRedhour (reference AP 135 30). Storage containers will be labeled a.s rarpirnd in 10 "r:t
??.2T(f) and chapter 6 this regulation for DU.

(3) All reasonable actions must be taken to minimize the voluae of radioactive waste
;,enerated trithin APG. This is necessary to redure container e ransportat ton and dispmal costs
a; uct! as to mint: size the amount of radioact ive westes belnt, rotelver' at authorired waste-
dispossi sites in the Ifnited States.

(4) Radioactive weste will be shipped at regular intervels "ith L'iese intervals Sein;
based upon volurae and operational considerations.

(5) The RF holder will request turn.in as described in paragraph 12 5a(1) whenever test
site storage space is exhausted or further outdoor storage is inadvisable based on potential

' package deterioration.

(6) The Logistics Directorate will pick up the saterial to be disposed of and store
at approved storage site.

(7) When sufficient value for cost effective shipsent is ace.nulsted, the Logistics
Directorate will request shipping instructions frot Corumander, USAARRWi!, ATTNs DRSAR-HAD.AC.
The request will contain the same information as prescribed in pararreph 12 5a(1). A copy of the
request will be sent to the RPO.

(8) Upon receipt of instructions, disposition will be accompitshed within the tirae
frene specified in the instructions.

Itmas not under NRC control requiring disposal will be disposed of TAW AR 38511.c.

d. Radioactive Riectron Tubes. This will not be allowed to accunulate to any degrse and
will be disposed of in accordance with TB 43 0122.

.

12 1



'
.

AFCR 38$.3 11 Fcbruar.y.1,981 - ..

CAAPTER 13
.

'ACCIDBarts,

13-1. FURPOSE. This chapter prescribes procedures to be followed in the event of radiological
accidents to include spills, loss of control, fire and explosions, and overeuposures.

'

13-2. jgfg. This chapter applies to AFC Command and tenant activities on this installation.

13 3. CENEPAL. Due to the inherent responsibility of the installation commander for the safety
of all personnel working, living or visiting on the installation, all radiological accidents wilt
trenediately be reported to the Commander, APC, ATTNs STEAP-SA.

13 4 PROCEDURES.

J. Radiation Spills or 1,oss of Control.

(1) The following vill apply to any radiation spill or loss of control at any f acility
or area at APCS

(a) Evacuate all personnel to a known area of safety and close all entrances into the
hazard area to prevent entry.

(b) Close all portals and turn off ventilation and air exhaust systerns if airborne
radioactive contamination is known or suspected in the form of dusts, mists, or cases.

(c) Contact the appropriate RPO immediately and, if so directed or when the RPO cannot
be contacted, activate the emergency response system by dialing'"17" in accordance with criteris
established in the appropriate anr.ex of the AFC Disaster Control Plan.

!

(d) Keep all personnel known or suspected of being contesinated with radioactive
material confined to one area to prevent further spread of the contanination.

(2) The AFC RPO will notify the RPC of any accident involving radioactive materials. ,

(3) If required, the RPC or designee will investigate the cause of the accident and
recoweend precautions to be taken to prevent a recurrence of such an accident.

(4) KUSANC will report the accident to the Surgeon General, Depart:nent of the Ar sy,
if required (see subpara (5) below).

(5) The Chief, Safety office. APC, will report the accident to the Commander, APC, and
other applicable authorities.

b. Fires or Explosions involvina Radioactive Material. When a fire or explosion occurs
involving radioactive materials, or in which materiais are suspected of being involved, the
procedures outlined in paragraph 13-4a above will be followed. This paragraph la not applicable
to fire in enclosures incident to testing of DU projectiles.

c. Overexposure of Perso met to fontrina Radietton.(
(1) The appropriate RPO will be notified immediately of any known or suspected external

exposure in ex;ess of the limits of chapter 4 of this regulation. All such reports will be
immediately investigated by the RPO to determine whether there was an actual overexposure.
The individual involved will be taken to EUSAHC for such examinations and treatment as
prescribed by medical personnel.

-

(2) Internal Exposure.

(a) For the purpose of this regulation, any known ingestion, inhalation, or
In allabsorption of radioactive mater 1sts will be treated as an emergency poisoning case.

such cases, the KUSANC will be notified and will investigate the incident at once. Radio-
togical first aid will be adrainistered as necessary (see para 13-4d below). KUSAEC will be
infereed of any radiologicel first aid treatment idsich has been aestnistered.

(b) In all cases of internal exposure, arrangements for a bioassey will be made at
the discretion of a medical officer to determine the body burden of radioactive meterial
received. Upon evaluation of the incident, KUSANC will inform the RPC of its findings with
respect to the exposure.

13-0
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(3) Clinical Management of Overemposure. EugANC will be responsible for the clinical
arrangenent' and disposition of all cases of suspected evereuposure to ionizing radiation.
The RFC will provide consultation or information at the request of medical personnel.

2

(4) Recommended Procedure for Pereoanel Decontenination.

(a) The chief objective of personnel deconteetnation is to re.nove the radioactivity'

from the body as quickly and safely as possible. First, rernove all contanineted clothing andIf the contamination ismonitor the body to locate specifically all contaminated skin area.
confined to a small area (e.g., the hands or forear'es), decontmainati n may,be performed ino

the local use area.
DO NOT USE ORCANIC(b) wash contanineted areas thoroughly with soap and cold water.

Dry skin completely before monitoring. If contesination retains,SOLVRNTS OR ABBASIVRS.KUSAHC will be consulted if personnel contmaination involves the head area,
repeat process.
if wounds are present, or if internal contmaination is suspected.

I

d. Radiolocical First Aid. Tha following radiological first aid procedures will belisted below. Theused prior to the arrival of medical personnel for the types of esposurst
measures described in this paragraph in no way alleviate the requirements of notification of
KUSANC.

Individuals accidentally swallowing radioactive material of any type(1) Ingestion.
will be considered as poison victims. It is of prime importance to obtain f unediate sedical

Until direct medical supervision has been obtained, do not induceattention for the victim.
voaiting.

(2) Inhalation. It is suggested that material in the nostrils be reaoved by the use
Cargling with water (CAUTION: DO NOT SWALLM) is alsoof cottot-tipped applicators.

The nasal passages may be irrigated by sniffing of isotonic (0.85%) salt solutionrecoweended.
to remove particles. Irrigation of the casal passages will be done under medical supervision.
Treatment to remove radioactive material free the remainder of the respiratory tract will beAll dect,ataninsting
performed only under the direct supervision of a qualified physician.
materials will be saved for monitoring and proper disgesa!.

Individuals who receive cuts or abres1ons fre.a itens which(3) Cute and Punctures.
era contaminated with radioactive material will wesh the wound immediately under a strong jet
of water.

(4) Skin Contaminetton. Deconteeinste as directed in para 13-4c(4) above.

13-5. RADICIBCICAL ACCIDeprr RayonTS.

AFC Rp0 Accident Reports (see AR 385-40). In all instances of fire, empleston, thef t,
spill, loss of control, personnel overeuposure, or any other accident involving radioactive

a.
'

The 170 will thenmaterials, the AFC RFC will be notified as required by this regulation.
notify proper authorities as prescribed in AR 385-40 and 10 CFR 20 (20.402, 20.403, and 20.405).

In all cases of everespesure to tentsing radiation, a
b. Personnel Overeuposures.

.

written report will be hand-carried to the AFC RFC (in addition to the femnediate notificationThis report will be prepared by the officer er
to the RPO) within 24 hours of the accident.'

superviser in charge when the accident occurred and will contain the fellowings
,

The name and location of the organisation where the overeupesure occurred.!

(1)'

(2) The name of each individual do received an overospesure.

The source of the fontsing radiation and, if radioisotopes are involved, the(3)
element, chemical and physical forms, and the activity level.

f
(4) A brief swanary of how the overeupesure occurred.

Corrective steps dich vitt be taken to prevent a recurrence of the accident.($)

I

i
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(6) A signed statemnt frwa each individual W received an overexposure, relating hf s 1

J

settons prior to, during, and af ter the overeuposure. One copy of this statewnt will be
retained in the files of the RPO. Another copy will be forwarded to the taedical ' record ;'
custodian for filing.

1 % 6. APRD ACTIVITIES. In the event of radiological accident / incident at the APRD, annex D of
the AFC Disaster Control Plan will apply and take precedence over any provisions of this

.

chapter. l
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|
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CitAFTER 14

Altt1NISTRATIVE ODNTIIDI,5, FRDCEDURSS, AIS TRAIN 1NC

Egj,E,. This chapter establishes the administrative enntrols, procedures, and trainian14 1.
rajuirenents applicable to the possession, use, storage, and trane.for e.f tontr.ing radiation
producin , saaterials and equipment on Aberdeen Proving Ground.

,

14 2. M. This chapter appites to the AFC Conrannd.

CE'fERAI.. Work with radiation material or devices will requira an RF. An RF is written14A.
authorisation f ro.s the RFC permitting an individent to possess, use, store, or transfer-

ionizing radiation producin;; meterials and equipment in accordenen vitt. the ter ns and conditions
Personnel frequentina, a controlled area are required by .tr ry and NRC ret;u12tionsof the RP.

to be informed of the ex;-Lence of radiation hasards and in the .ipplf cable radiation protection
procedures.,

14 4 RESPONSf8TLITIES.

The' AFC 370 will coordinate end adsinister the Radiation Protection Training Frograma.
at AFC.

Supervisors are responsible for scheduling, witti the AFC RF0, radiation prote: tionb.
training of all personnut under their jurisdiction includin;s

(1)#1nitial training.

(2)V 0n.t'ie. job trainin .
e

(3)' Required updatin; of inforrsarian, procedures, and technt.,ues neceseary for
personnel safety.

14 5. F E CEDLfRAS.

Requests to use radioactive natorial er equirnent at AFC will be subsitted on RAFa.
Fnen 1114 (Radiological Fer. sit Application) (4 copies) through the applicable division
chief to the chairperson, RFC. A copy of the pertinent SDF will be attached.

u b'The applicant will submit his training and esperience with radioisotopes or other
radiation sources en EAP Fern 111$ (Redtelogical Permit Application Supplement) (2 copies).
The applicant must have adequate training and emperience with the subject or ale!!arIn these cases where trainin.,radioactive material to enable the applicant to use it safely.
and orperience are inadequate, se judged by the RFC, the application will be disapproved untilobtained er an adequately trafned individual is
adequate training or emperience has beenBD Forn 1952 (Application for F11m Bedco Service and Record ofassigned to the project.
Occupational Exposure) should be submitted eencurrently.

Upon approval of the Radioteatral Fernit Appiteatten by the RfC.,ths:eheleperson will
f

isewe e Radielegical Feewitt (BAP perm ll13)-(6 eeples) and a tiotice to Employees (NRC Fors 3)j c.
; nich will be post.ed conspicuously at the outrance to the work area.-

Designated Radioactive !!sterial Inventory Officers (Bf10) will subnit four copies of 4
I

! d. The renrian.f. r ~seill > eelect andradioisotope inventory to the RfC annually 1AU AR 38511.I

appoint an individualfin wetting,tre perforni an annual'phistral inve story of radioattive
'

|* Tha navi of the individualvaaterial.# A Dif0 will be nominsted by the division / branch chief.
; will be sent to comender, AFC, ATTW: STRAF.SA. Subsission date of the annual Inventory will

be as of 30 Septesber$ IIAF Form 1118 (Radietsetepe Inventory) will be used. A cosputer;

printout containin;, th* Informatinn required by AR 38511 is autherleed for those eletients
i,
!

having access to a coniputer.

ord approval for the procuronent of radiation producing material will bee. Request The RfD will enter the NRC licenseferverded to the 270 on Disposit ion Peru (DA Fern 2496).
or DA authertsatic neher and its empiration data. The RFC will review the request, enter

, its action, and return the re ,u*st to the requester.
)

The radiation safety superviser (848) er teet directora, (TB) designated on the RF will be
f.I responsible for the perforsens e nf beetth phyetts avipe, instrument end personnet monitoring

j

as delineated in the applicabla RF and SDP. They shsll record and dorueent surveys on
j!

|Radiatten Survey Report (RAF For.. til?) and subit tb r report with any swipe or f11teri
f

4
4
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;

e

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



MO:t 385-1 11 F;bru:ry 1981. ,

suples to the RPO or designated representative. Results of the survey will be recorded ou
the Radiation Survey Report. Radiation levels exceeding the limits established in AR W-11,
table 4-3,will be reported to the RSS/T3 for reco,ssended correctivo action. Completed reports )
ellt be retained by the RPO. TECDM Panphlets 335-1 and 385-2 may be used as survey and
nonitoring guides.

Radioactive 'natorial or items which originate from or are used in a radiation controllad3
area will require a radiation survey and Health Physics Clearance Label (EAP Form 1004) prior ,

to turn-in to Logistics Directorate.

h. Sumary of A&ninistrative control Documents.
*

(1) Radiological Permit Application (EAP Form 1114).

(2) Radiological Permit Application Supplement (EAP Form 1115).

(3) Radiological Persit (EAP Form 1113).

(4) Pertinent SOP.

(5) Radioisotope Inventory (EAP Forn 1118).

(6) Disposition Form, DA Form 2496 (Request and Approval for Radioactive Haterial
Procurement).

(7) Application for Film Badge Service and Record of Occupational Exposure (DD Fori
1952).

(8) Radiation Survey Report (EAP Form 1117).

(9) Health Physica Clearance Label (EAP Label 1004).

1. Orientation and Traiaing.

I(1) Health physics orientation will be given by the APG RPO, or designated
representative, to personnel prior to their working in or frequenting radiation arees at APC.
T1.is orientation will cover as a minimes

(a) The hasards associated with radioactive materials and other sources of ionising
radiation.

(b) The precautions or procedures to minimise redistion exposure and control
radioactive contamination.

(c) The applicable Federal regulations and provisions of NRC licenses and DA
authorisations applying to use of ionising radiation producing material or equipment.

(d) The rights of employees to request reports of their exposure to ionising
radiation under the provisions of 10 CFR 19.

(e) The provisions of the APG RPP and applicable emergency procedures.

(2) The APC RPO will submit a record of training to the appropriate personnel ,

division for inclusion in each employee's official personnet folder.

J. On-The-Job Training. Supervisors will conduct on-the-job training of suf ficient
content and duration to insure that all personnel under their supervisiva know how to
safely perform their *erk. As a minimum the inunediate supervisor wills ,

(1) Explain the hasards associated with the job the eruployee is to perform, the
corresponding safe practices to be followed, and the standing operating and enorgency
procedures written for hasardous operations.

(2) Esplein the steps required to perform the job and the equipment to be used
(including radiation safety equipreent).

(3) Where possible, demonstrate how the operations are performed.

(4) Allow ernployee to practice the steps and constructively criticise the ernployee's
performance.

14-2
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i

(5) Periodically spot check employee's safety practices durin; job perfor:aance.

[ (6) Allow employees to perforin unfamiliar operations trith naterial that'is not radio.

(vj active before attempting the sana operation involving materials with tonizin; radiation.

( 7) Periodically bring employee's training up-to-date on the latest developments con.
cerning relevant information, procedures, changes, and safety techniques.

,

(8) Submit a record of training to the appropriate personnel division for inclusion in
each employee's official' personnel folder.

k. Designation ~of Radiation Safety'Supetvisors.-
.

(1) APC branch chiefs will designate an RSS on each Itadiolonied Permit Application
which will be submitted through the division chief, to the. chairperson, RFC. The RSS is tho
Individual in the organization who has overall responsibility for the radiation project and.

radiation workers. The training and experience of the proposed R03 uttl be listed on the
supplement sheet (IAF Form 1115). An RSS previously approved by the chairperson. RPC, is
exe9pt froa these requirements.

(2) The qualifications of the proposed 153 will be reviewed by the chair;crsen. RPC,
to insure that the dest neted RSS:C

(a) Has appropriate knowledge in radiation and/or equivalent experience.

(b) Occupies a supervisory posir. ion.

(c) Has completed a henith physics orientation within the quarter he is designated
as en RSS, or has previously received an orientation as a responsible invastigator/ test
director.

(d) Mas passed the radiation type physical emmeination meetini, the requirements of
KUSANC.

(e) Mas completed a health physics oral exaufnetton given by the RPO or the RPO's
1 authorised representative.

(f) Has at least one month on-the-job training in handling radioisotopes (certified
by an approved RSS).

(3) The RFC or designated respresentative will determine the applicant's knowledge
in radiation conumensurate with the degree of exposure / involvement as follows:

(a) NRC and DA posting and labeling requirements.

(b) Leak test procedures, if applicable.

1 (c) Applicable written operating procedures.

(d) Beersency procedures..

(e) Applicable sections of this regulation.

I (f) Pundamentals of radiation protection.-

(g) Operation and use of appropriate survey instrmentation.

(h) Radioisotope procurenent, storage, transfer, and disposal procedures.'

(1) Personnel monitoring requirements.

(j) Characteristics of radioisetepes to be used.

(k) Other information pertinent ts the operetten the employee will perforts.
o;

|
(4) Applicants meeting the above requirements will be recomended to the RFC for

designation as RSS. These individuals uho f all to meet the requirenents must have additional
training,

i

14-3
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1. Designation of Responsible Investigator / Test Director. APC brcnch chiefs will 'didi, eE'
responsible investigator / test director on each Radiological Per161t Application which will 1 c.$

sub.nitted through the division chief, to the chairperson, RFC. The responsible investit.ator/
test director will perform specific testing tasks under the RP. This individual my also )
serve as the RSS. The training and experience of the proposed responsible investigator /tes

,direttor will be listed on the Supplement Sheet. The cualifications of the proposed resporsible
investi ;etor/ test director will be reviewed by the chairperson, RPC, to insure that the desinnstedl
individuals

.

(1) Has appropriate knowledge in radiation or equivalent erperience.

( 2) Has completed a health physics orientation within the quarter he is dest nated asC

a responsible investigator / test director, or received an orientation as a radiation wrker. ,
,

(3) Has passed the radiation. type physical examination meeting the requirements of
FUSNiC.

(4) Has at least one month on-the. job training in handling radioisotopes in the form ,

1

.snd range of activity levels for which applying and has read and understood pertinent written
operating and emergency procedures for the appropriate test program.

( 5) Has co;npleted a health physics oral examination given by the RPO or authorized )
respresentative.

Designation of Radiation Workers.m.

(1) Operating divisions will list proposed radiation workers on the Radiological Par;ait
Application. A radiation worker is any individual authortred by RP to perform work with
innizing radiation producing materials and/or equipment.

(2) Responsible branch chief s will insure that radiation workers

(a) Have completed a health physics orientation. |

(b) Have passed a radiation-type physical examination meeting the requirements of KUSAlfC.

(c) Have satisfactorily completed on the. job training covering appropriate written
operating and emergency procedures (certified by RSS).

.

.

.

.

.
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CuAPTER 15

APPLICABILITV 10.1EMMIT.ORCAN12AT10llS ,p
33L0jl. This chapter describes the applicability of APf3 %1 to Lenant organisations\ 1 %1.

at Aberdeen Proving Ground.
i

I

g. Since tenants of AFC inay have independent radiattan protocrion pro:,rau xandmy I15 2.*

themselves be licensees oLthesNAC, the applicability of this regulation to tenant ottanizations I

is limited by the~ respective intraservice support agreement. 1

15 3. TENANT RESPONSIBILITIES. Specific tenant responsib111tles i9clude the follouings
.,

The RF0, or alternate, of each tenant radiation proter Lion co wittee will servn as a |s.!

nonvoting member of the other conreittees in order to coordinata Lt.e tenant and AFC radiation
protection progrees.,

b. Prior to subraission for approval, tenant.organisations-teill* furnish for review copins
of their NRC license.and DA.autliertsettens>to consaanderf AFCf ATT lt*1nstallation Health
Physicist (STEAP-SA). Applications for all NRC licenses and DA authorizations will be provided
to the AFC RFC in accordance with paragraph 1-5f.(Q. chapter 1 of this regulation.

Tenant organisations will furnish four copies of their radioisotope inventory repurtc.
annually to the Installation IIeelth Physicist /RPO when there is any chan,,e in inventory.

d. Disposal of radioactive meterial will be in accordance with AR 10$.11. The Comander,
AFC, will be informed of the quantities of all discharges of radioactive ef fluents at AFC.

The Installation Health Physicist /RPO is responsible for railation protection enneernin:',e.
shipments of radioactive materlat while much shipisents are in the physical custody of the
Logistics Directorate, APC. Shiprnents on and of f post will be in accordinee with AR %11.
Tenant organisations will be authorimod to nonitor incoming and outgoing shipments consistent
with the requirements of current regulations and thstr respective radiation protection programs
and in coordination with Movement Services Division,14ctstics Directorats, AFC. The

| Installation Health Physicist /RPO shall be advised of inbound shipients 1A'l Chapter 9 of this4

regulation.
;

Radioactive co,suodity items or other items which were used in radiation controtted arcan
l f.

will require a Health Physics Clearance prior to turn-in and acceptance by the appropriate
division of the Logistics Directorate, AFC.

Tenant activities will provide to the AFC RPO secess to their radiation aress in ag.

timely manner.

Deficiencias in tenant RPF's which may impact upo.t the responsibilities of the Comander,h.
AFC, require prompt notification of the AFC RPO.

t

.

6
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CHAPTER 16

IMFLDtENTATION TITLE 10 Cn FART 21*

I

To prescribe procedures for implementation of Title 10, CFR, Part 2116 1. FURPOSE.
,

This chapter applies to APC Co,enend elenents.18.?. SCOP!.
/ to the

For the purposes of this regulation, the followin;; definitions appt
141. DEFINITION 3.

*

\FC Co'unands -

i.t : 0,;

A departure from the technical requirements of an Iten or co tponer.'d t.st tr f at .
;eolet result in creation of a suh<tantial saf ety hazard involving NRC !!rans.t

4 Defect.
r

I

For . natters pertaining to Title 17, C"'t, Far' ?l, tl.e Co nn ' r.
.

b. re monstbie Officer.
j APO, I, the responsible officer. isjc-

Loss of safety function to tho extent that tlere is aSubstantial Saf ety Harird. for any f acilit y or
redaction in the degree of protection provided to public health and safetyc.

|
'

activity licensed by NRC.
Title 10, CFR, Part 21, requires tha reporting to the NRC of defett:; nrC licer med storial.

noncu'ipitance which could result in a substantial safety hazard from NRThe Federal regulation provides for a $5,000 per day penalty for f ailure to report up to a
16 4. CEMERAL.

g

saximus of $25,000 penalty.:

In conformance with DARC0H letter, DRCSF F, 4 Dece,ber 1979, subject
21, Title 10, Code of Federal Regulations, the following, procedures are16 5. F_ROCEDURES.

Implementation of Part
establisheds f noncompilancej

a.D Any individual who discovers a defect or becomes avere of a condition oin the
involving NRC licensed material will inenediately notify his l'unedtate supervisor or,| }
supervisor's absence, his next higher supervisor.

The supervisor receiving the notification of a defect, deviation, or condition ofAPC RPO.
noncompliance will inueediately provide the following inforestion to theb.

Narne, organisation, and phone nwnber of the individual who made the initial report.|
(1)

f The nature of the defect, deviation, or condition of noncompitance.(2)
The date and time the defect, deviation, or noncoaptaince was identified.

(3)
The nature of the operation being conducted at the time the defect, deviation, or(4) .

noncompliance was identified.

Any action taken to correct the defect, deviation, or assure compliance.(S)

Any suspected or actual exposure of personnel to excesa levels of radiation.(6) d h

Tid APC RPO"will' request any additional information felt necessary and wi!! provi e t ei l for a

responsible officer with all data needed for conduct of an analysis of the potent ail 10 CFR, Fart 21.c.
I

substantial safety hasard and sulaulssion of a report in accordance with T t e
-

i tion

A report will be submitted, by means other than written, within two days of the determ nai
d Rnforcement,|

that Title 10, CM, Part 21 applies ,to the Regional Office of Inspect on anA follow-up written report shall be submittedi

listed in Appendin, Title 10 CFR, Part 20. ll be forwarded to liQDA, ,

within five days to the regional of ficet information copies sha
DAFR.MRS, and HQ, DA100H, DRCSF.F. d upon

The responsible of ficer will conduct en analysis of the f acts provided and, beso21,

his conclusions, will report to the NRC those incidents found covered by Title 10, CFR, Fortd. d in Title 10, CFR, Fort 21.
in the format prescribed and within the time limits define, h

Each individual or entity subject to Title 10, CFit, Part 21, shall assure that eac10, CFR, Part 21,il

procurement dociament for a factitty, or a basic component as defined in T t eissued by him, her, or it, when appitcable, that the provisione of Title 10, CFR,
Part 21,e.

See Title 10, CFR, Part 21 31,apply.

16-0
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f.-
f. Excerpt of Section 206, Baergy teorganisation Act of 19M and tt.e forecolag procedere

!.I will be posted with the applicable RP. Title 10 CPR, Part 21, may be examined at the safety
Office.',
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TENANT ORGANI2ATION RADIATION PRDTECTION PROCRAM

O
AEHA, BRL, and CSL Radiation Protection Programa ,

are maintained on file in the Safety Office, APG.

.

.

8

O

6

1

!
#

I

I. .

O
'

A-0

|

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



- - . . _ . _ - .
.

*.

* APGR 3693 AFFDDIE 5
11 February 1981

ABBREVIATIONS AIS DEFINITIONS

SECTION 1
\j

Abbreviations used in the regulatten.

1. AEHA = Army Enviromeental Hygiene Agency,'

2. ALARA - As Low As Reasonably Achieveble.

3. AFC Aberdeen Proving Cround,*
,

A. AFRD . Army Fulse Radiation Division,
i

5. CFR - Code of Federal Regulations.
.

6. CDR = Contracting Officer's Representative.

7. cra . Contiseter.

8. C1 . Curie.

9. E Defense Nuclear Agency.

10. DDE Department of Energy.

11. FOT . Department of Transportation.

12. EFA Environmental Protection Agency.

13. DM Environmental Radiological Monitoring.

/ 14 eV - electron Volt.
\

15. e.o electrostatic unit.

16. FAA . Federal Aviation Agency.

17. Gi . Geiger Mueller.

18. apaa . grees.

19. ICC - Interstate Commerce Coenission.

20 k - kilo (1000).

21. kV - K11velt.

22. m - milli (1/1000).

23. M - Nege (1,000,000).

2A. KUSANC Etru United States Army Meelth Clinir..

25. NBS Nattenal Dereau of Standards,

26. NFPA - Nattenal Fire Protection Aseectation,*

27. pgC Nuclear Regulatory Cemetssten.

N. rea = soentgen equivalent man,

29. RF = Radiological Permit.

30. RFC . Radiation Protection Coenittee.

31. RFC . Radiatten Protection Guide,

bl
,
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10. RPO - Radiation Protection Officer.

M. RPP - Radiation Protection Prograra,

1f.. RSS - Radiation Safety Supervisor.
.

35. RI/TD - Responsible Investigator / Test Dire: tor.

36 SDP - Standing Operating Procedure.
,.

M. USP11S - United States Public Health Service.

18 u - micro (1/1,000,000).

SECTION 2 .

Definitions.

As Lnw AS Reasonably Achievable. Maintaining radiation exposures and relcanes of radiost-1.tive materials in ef fluents to unrestricted areas as low as is reasonably achievable taking into
account the state of technology, and the economics of improvements in relation to benefits to
the public health anC safety, and other societal and socioeconorate considerations, and in rela-
tion to the ut111:ation of stoinic energy in the public interest.

2. nre,sstrahlunn. Secondary photon radiation produced by the deceleration of charged
pirticles. Braking radiation.

By-Product Material. Any radioactive material (except special nuclear material) yielded3.
in or sade radioactive by exposures to the radiation incident to the process of producing or
utilising special nuclear material.

4. Control Film. Film packets used to compute correlation f actors for incidental erposureControl filmsto radiation or emulsion deterioration which may occur in transit or storage.
are stored in an area where only background radiation is present and are not worn by personnel.

5. controlled (Restricted) Area. Any area where access or occupancy is controlled for the
purpose of protection of individuals from exposure to ionising radiation and radioactivesite out to amaterials. The controlled area for test-firing DU could be from the target
radius of 260 meters as defined in AR 385-30.

0
6. sed 1a. The special unit of ' activity. One curie equals 3.7 x 10 nuclear transforristions

per second.
For special

h. A general term denoting the quantity of radiation or energy absorbed.7 If unqualified, it refers to absorbed dose.purposes, it must be appropriately qualified.
The energy imparted to matter by ionising radiation per unit mass of(Absorbed Dosesirradiated material at the place of interest. The unit of absorbed dose is the rad. One rad

equals 0.01 Joule / kilogram).

8. Dose Eevivalent. The product of absorbed dose, quality f actor, and othat necessary
modifying f actors necessary to obtain an evaluation of the effects of radiation received by
esposed persons so that the different characteristics of the exposure are taken into account.

.

.

9. Dose Rate. Absorbed doce delivered per unit time.

Instrument to detect and measure acewaulated radiation exposure.10. Dosimeter. .
s

11. Dosimetry. Determination of radiation dose.

12. Electron Volt. The unit of energy equivalent to the energy gained by an electron in
passing through a potential difference of one volt (Abbreviateds eV,1 eV = 1.6 x 10*I2 erg).

13. Fil-s Bade.e. A flim packet in a holder which nonsally includes a noens of attaching the
badge to the wearer's clothing and is used as a personnel dosimetric device.

i 14 Half Life. (T i). The time required for half the atoms of a sample of a given radio-
8

auclide to decay.

B-2
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15. Minh Radiation Area. A radiation area in which a major portion of ths body could receive
a dose equivalent in excess of 100 milliram in any one hour. ,

b, 16. Ionizine. Radiation. Any radiation, electromagnetic or particulate, capable of producing
ion pairs, directly or indirectly, in its passage through matter. This includes, mong'

others, the followings

f a. Aloha Particle. A charged particle having the sane mass and charge as a helium
nucleust 1.e., 2 protons and 2 neutrons, which is snitted from ths nuclous of an atom,

b. Beta Particle. A charged particle with the sese mass and charge as an electron and
which is emitted from the nucleus of an atom.<.

c. Neutron. A particle having one mass unit and zero charge, released in fission
processes and by bombarding certain nuclei with alpha particles, high energy protons, or high
energy electromagnetic radiation. Neutrons are unstable and disintegrated by beta emission.e

d. Positron. A particle having the mass of an electron and unit positive charge, ejected
from the nucleus.

e. Proton. A particle having one mass unit and unit positive charge.

3-1a,n. Fenetrating electromagnetic radiation whose wa* . lengths are shorter than thosef.
of visible light. They are usually produced by bombarding a metallic target with f ast electrons
in a high vacuurn. In nuclear reactions, it is customary to refer to photons originating in the
nucleus as garena rays, and those originating in the extranuclear part of the atom as w-rays.

3 Canna Rays. Short wavelength electromagnetic radiation of nuclcar origin (range of
energy from 10 kev to 9 MeV emitted from the nucleus).

17. Licensed Material,. Source material, special nuclear material or by-product material,
which is received, possessed, transferred, or used under a general or specific license
issued by the NRC.

. N
18. Licensee. The holder of a general or specific license issued by the NRC under the
provisions of Title 10, Code of Federal Regulations, Part 30, 40, or 70.

19. Personnel Monitorine Eeuim ent. Devices designed to be worn or carried by an individual
for the purpose of measuring radiation received by him. Emmeples of personnel monitoring
equipment include film badges, pocket chambers, pocket dosimeters, and film rings.

20. Guality Factor. A multiplier correcting for linear energy transfer dependence of
biological effect when absorbed doses are modified to a comenon scale for all ionizing

! radiations.

g. The unit of radiation absorbed dose (0.01 Joule /kilogren,100 orgs/gran, in any21.
i mediush
1

22. Radiation. An energy transport mechanism.

l a. Annihilation Radiation. Photons produced when an electron and a positron unite and
The annihilation of a positron = electron pair results in the production of two

|
cease to exist.
photone, each of 0.51 MeV energy.

,

t

f b. Backaround Radiation. Radiation arising from radioactive material other than thata

directly under consideration. Background radiation due to cosmic rays and material radio.
There may also be background radiation due to the presence ofi

activity is alveys present.' *

radioactive substances in other parts of the building, in the building material itself, etc.*
I

c. Characteristic (Discrete) Radiation. Radiation originating from the atom after
removal of an electron or excitation of the nucleus. The wavelength of the emitted radiationI

is specific depending only on the nuclide and particular energy levels involved.

|
~

d. External Radiation. Radiation from a source outside the body.

,

'
l

D-3

|
.

--m -m. - w w e--- - - r -_ e.---c-. +-ow-----.w ww , y. ---m-,.ywm-e my--- ,-g -y7w- -- -- -e-7 ------ py------



' .

APCR '385-3 ' *APPENDIX B
11 February 1981

e. Internal Radiation. Radiation from a source within tk body as a result of disposition g

of radionuclides in body tissue.

f. fontrinn Radiation. Any electromagnetic or particulate radiation capable of produrf nc
tons, directly or indirectly, in its passage through matter.

'

*c.
1,eWare (Direct) Radiation. All radiation coming fro:n the source housing except the

usetul beam.

h. Primary Radiation. The useful born of an x-ray tube. .

i. Seattered Radiation. RadiatioO Anich during its passage through a substance has been
deviated in direction. It may be roodified by a decrease in energy.

.

J. Secondary Radiation. Radiation resulting from absorption of other radiation in mttter.
It may be either electro:nagnetic or particulate.

I k. Stray Radiation. The sun of leakage and scatter radiation.

23. Radiation Area. Any area, accessible to personnel, in which there exists 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 5 consecutive, days a dose equivelent in excess of 100 ,

millirem.

24 Radiation Generatinn Device. Materials, equipment, or devices which generate or are
capable of generating tonizing radiation, including (1) naturally occurring radioactive! material, (2) by-product materials, (3) source materials, (4) special nuclear materials,
(5) nuclear reactors, (6) radiographic and fluoroscopic equiprnent, (7) particle generators
and accelerators, and (8) radio f requency generators such as klystrons and magnetrons which

|
produce x-rays.

25. Radiation Overeroosure. An exposure which exceeds those levels stated in AR 40-14

O)26. Radiation Protection Cuide (RPC). The radiation dose equivalent, which should not be
exceeded without careful consideration of the reason for doing so.

27 Radic ;etive Material. f.ny material, solid, liquid, or gas which spontaneously emits
For the purpose of this regulation, material is not considered radio-|

ionizing radiation.| active if its specific activity is less than 0.002 uC1/g:n, or its total activity is less than
C1, or its maximun surf ace dose rate is less than 0.1 mR/hrg material activated by0.1

irradiation is not considered radioactive if maxistra surface dose rate is less than 0.1 mR/hr
s

I

!
gross genrna and spreadable contamination is less than 100 disintegrations per minute per
100 crn2

28. Radiocrapher. Any person who performs or who personally supervises radiographic
operations.

Any person, who under the personal supervision of a radiographer,1

29. Radiocrapher's Assistant.'

us es radiographic exposure devices, sealed sources, or related handling tools for radiography.
i

30. Fadlocraphie Exposure Device. Any instrument which may be operated for the purpose of
,

making a radiographic exposure. .

The making of shadow images on photographic emulsion by the action of31. Radienraphy. The image is the result of the defferential attenuation of the radiation ,

ionizing radiation. Includes industrial and medical uses.in its passage through the object being radiographed.
,

The special unit of dose equivalent nurserically equal to the absorbed dose in rads' 32. Eg_n.
multiplied by the quality f actor and any other necessary enodifying f actors.

i

The special unit of exposure where IR = 2.58 x 10"'coulosbs per kilograra33. Roenteen (R).
of air.

Any radioactive material that is encased in a container designed to34 Sealed Source.
| prevent leakage or escape of the radioactive material or any of its daughter products.
|
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\ 35. Source Material.

a. Uranturn or thortun, or any combination thereof, in any physical or chenical form.'

.
b. Ores which contain by weight one-twentieth of one percent (0.0005) or nore of (1)

> uranima, (2) thortwn, or (3) any combination thereof. Source material does not include
special nuclear material.

c. Depleted urantwa in the U-235 isotope.
,

.

36. Specist Nuclear Material.

a. Plutontun, urantun 233, uranium enriched with isotope 233, or with isotope 235, and
any other material which the NRC determines to be special nuclear material, but does not.
include source material.

b. Any material artificially enriched with any of the foregoing, but does not include
source material.

37 Source Container. A device in which sources are transported or stored.

38. h. An evaluation of the radiation hazards incidental to the production, use, or
presence of radioactiva materials or other sources of radiation under a specific set of
conditions. Such an evaluation customarily includes a physical survey of the location of
materials and measurements of the dose rate of raMation that may be involved.

39. Wearine Period. The length of ti:ne during which a film packet is worn by the individual
being monitored.

40. X-Ray Area. Any area where x-radiation hazards exist.

o

:
I

e

.

O.

1

:
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DEPARTMENT OF THE ARMY
*

Kirk US Army Health Clinic
US Army Medical Department Activity

Aberdeen Proving Ground, Maryland 21005

Emergency Room 28 August 1979
SOP No. 38

Management of Radiation Casualties in the Emergency Room

1. Purpose: To provide the procedure to be followed in the event a notification
is given that a Radiation Alcrt exists.

2. Notification: Persons to be notified when a radiation casualty is anticapted
are as follows:

During Ncrmal Duty Hours After Normal _Du_ty Hours
_

Commander, KUSAHC AOD

[) Chief, Nursing Service Nursing Supervisor on Call
'~#

NC01C, Emergency Room

3. Procedure: In the event a notification is given that a Radiation Alert exists,
the following procedures are to be followed:

a. When requested, an ambulance will be dispatched for the patient. Radiation
Film Padges, (in Radiation Locker kept in Emergency Room ambulance entrance), will
be worn by all personnel gcing to the area. All film badges will be signed out on
the form provided in the radiation locker. All windcws in the ambulance are to be
kept closed and the ventilation system turned off. Upon approaching the area, the
ambulance will stop at building 860, where the necessary protective clothing and
equipment will be issued (coveralls, boots, gloves, caps, protective mask, and two
additional film badges).

b. An internslmap of the Pulse Radiation Facility will be provided, pin-point-

(~N ing the exact location of the injured person or persons. The first gate will be
'- opened and the ambulance will proceed through. The seccnd gate may or may not be

open. If not, the ambulance attendant (with protective mask in place) will open
the gate for the ambulance to pass through, than reboard the ambulance. The gate
will be left open so as not to interfere with leaving the site.

c. Inasmuch as is practical, the decontamination procedure will have begun by \
the team at the reator site. Personnel at the site will also provide a large plastic
sheet with which to drape the patient and/or the ambulance to prevent excess cen-
tamination of both the ambulance and personnel in the vehicle as much as possible.

d. A Health Physicist is to be notified by the agency that experier.ces the
accident, and he will accompany the patient to the hospital and remain present until
the patient and all equipment have been decontaminated. He will also make arrange-
ments for the disposal of all contaminated waste.

.
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Emergency Room 28 August 1979
SOP No. 38

In anticipation, before.the arrival of the patient, remove all extra equip-e.
ment which may not be needed out of the Emergency Room reception area (chairs, litters,
crash box, linen hamper," ambulance closet, etc.). In addition, the emergency cart,-
stocls, IV poles, dressing table, all but one kick-bucket, etc., are to be remcved,
from the' Emergency Rocm. Frcm outside the Emergency Rocm ambulance entrance, the
galvanized can marked " radioactive waste" is brought.in to the Emergency Room. Any

( . equipment which might be needed is removed from the cabinets and then all cabinets
are closed securely. -Remaining table and the floor are covered with sheets or a
large plastic drape. The door leading to the EE desk is sealed off with mssking
tape from the inside. A long strip of tape is placed en the outside across the docr
at eye level marked "SEALDED OFF". The air ccnditioner outlet which' surrounds the
ceiling light and the outlet vent to the left of.the Emergency Room door are also
sealed cff with a large plastic bag and masking tape,

('t

f. All medical personnel ccming in contact with the patient or.in the patient'

-area will don protective clothing as well as wear film badges. With the exception
of gloves, all protective clothing (gown, face mask, hair cover, shoe cover) arc

| located in the clothing isolation pack. This isolation pack and gloves are main-
' tained in the Radiation Lccker.

g. .There is to be one medical person to stand outside the _ER ambulance ente-
ance for the purpose of obtaining any equipment which might be needed for treatment
of the' patient.

h. Decontaminate the patient by wiping off all exposed areas with soap and
moist sponges. Save all the sponges in a plastic bag. Save the water in a plastic
bag in a pail. Remove all the patient's clothing and wash down again. Pay partic-
ular attention' to ears, fingernails, and areas of the body where hair is present.

| Do not go from a dirty to a clean area (the area covered by the patient's clothing
(~' should be a relatively clean area). Be sure to save all discarded waste in the

j .\ - : radioactive waste can.

1. In the event that the patient's medical condition is such that routine
decentamination would be hazardous to the patient's life, it may be dispensed with
until the immediate medical emergency is met and the patient is considered by the
physician to be out of danger.,

L

j. All water, urine, emesis, suction residue, linen, etc., will be saved in
covered containers (plastic bags, sealed off) for testing and disposal by the

p Health Physicist.
,

k. The patient will be monitored by the Health Physicist prior to discharge,

! from.the Emergency Rocm.

1. All equipment will be wiped down with A-33 by Emerger.cy Room per sonnel and
monitored by the Health Physicist. After monitoring and clearance by the physicist,
the ro'om will' be ready for use again.

I
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' Emergency Room 20 August 1979

S0P tio. 38
.-

Following decontamination, the patient r.ay be treated according tom.
medical indications. lio further precautions are necessary.

Anyone coming in contact with a radiation casualty must ws.ar pro-n.
tective clothing (gown, shoe covers, face mask, gloves, hair cover) and a film
badge. !!ake a note of the badge number of each individual. Badges rust be
turned into X-Ray for monitoring af ter patient and eauipment are decontaminatel.

o. The area is to be sealed off with tape af ter the patient and all
required personnel (kept at a minimum - corpsman, dc: tor, patient Health

'

Physicist, and nurse, if necessary) hav entered the area. .;o one is to
*

/-enter or leave the area until cleared y the }!ealth Physicist.

/(t[/h6
<

sat . hcLu i '

. eJ ,/A*1C v
Chief l'urse'

,

.

.

$

.
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'

IN 'IHE D'.mCCK.Y. ROCH

1. Dmrgency Medical Team (DIr) rmTbers consist of all mtbers of the
Anbulance Scction and Dew.cy Rocn staff. 'Ihe IST physician in clways
the military PCD. 'Ibe entire staff functions as the CC in tre following
tranner:

a. Ihv Shift

.

CPS
!KDIC, ER

.

7abulance Driver #1 'C C-A)
ER - Dilistcd #1
Imbulance Driver #2 (DC4)
m - Enlisted #2

.

b. Fvenirc Shift

biilitary ICD is called in *

'

3 A-bulan c Drivers (CC,;)

3 Enlisted o'edics
*

1 Nurse
IIcad Nurse, IR is called in

c. Uicht Shift
i

Military FCO is call.d in
!! cad Nurse, ER is called in
1 latult.nce Driver (UC-A)
1 Fhlistcd Medic
1 t?rze

2. All team ncrbcrs go thrce;;h inservice fEiucation on : rcqular l'esis.
1 .

Y r
,- } f f, s .

\

9 < -tb . - [\ .,/wm x. tum; ye . de. 3 i)u
-

--

.m, we <

caicn=sc,

-

0

0

C-7

.

_ _ _ _ - _ _ . _ _ _ _ _ . _ _ _ _ _ _ . _ _ - _ _ _ _ _ _ - __ m _J



'

.- , .

,
'

~- ' '- '

- Oti'ARfitElll Of TiiE ARfli
~ ' ' ' ''' XIP.s US ARMY lif AliH CLiliiC

US AR".f ::CDICAL DEP/.RTItEfiT ACTIVITY
FORT CCORGE G. HEADE, PMYLA!;D 20/55

,

KAHC SOP 3 Nove.T.ber 1978
No. 40-279

.:
.;

P.arage::ent of Casualties Secondary to Icnizing Radiation

1. Purpose: To provide guidanca and instructions to Le followed in the
manage. cat of cccupational raciological chsualtic:.

/

2. References: AR 40-13; AR 385-30; AR 755-15; Til S-215.

3. Applicability: All persor.nel of KAHC, APG.

4. General: Individuals may be victir.is of accidents involving expost.rc to
ionizing radiatien (leaks, spills x-ray rocm overexposures) cither sirejly ce
in combination with other injuries. ..

5. Responsibilities:
.

.

a. Chief Emergency Medit:al Services will insure that:

(1) Persor.nal will b t selected t:: form an emrgency redical tat'; to
respond tc such accidents (the site tear: will te used to respond to c',t;er
types et acciccnts regarsicss of c.use).

(2) Equi:::.ent and supplies will be establi'.iwl m i cr::.dy to t,e us.' t if
sucli on accisa".t cecurs.

(3) !!'c tec:: so se.ltcted is i;.miliar with U eir ?:t ies vid the c ~ t :nat
they will usa.

(4) liotify tha following individuals as sten as he is well infer..~! sf
the medical aspect of.the aci.ident.

(a) VfJIC Cen.ander.

(b) Llinic Administ.*ctor.

(c) Chief, Preventive l*coicine Division.

(d) Chief. Occupationci Health Service.- - .

(5) Dispatch the e:nergency team, in achular.."t a, rectssary to :c. . vith
the survivir9 casualt'es. A 910MIC .nd medical of ficer (if availiole; util
accompar;y tF2 vchicle. The vehicle will st.op at t8.. .rc.u! block ar,d 5t- i ; . .v.4!
protective c ac tt:ino s! oult! thi*, he or:c1ed neccW ry by the senior ut. M in
charge at it? site of the accident.

.

c-a I
,

.



a "-> .

. .
.

-g 7.
,,

.. . . . . .

_

YM S0P ,

, No. *40-279 - 3 Novqnber 1"/8

b. Person receiving t1in alert will record the time the alert was recched
and will cbtain L.1d record tne tolloutng inforration fran the notifier:

(1) Name of the notifier.

(2) llature of the-accident -- injury, leak, spill, etc.

(3) Location of accident -- building nurber.

(4) Phone at the accident area.

(5) Estir.ated number of surviving injured.

(6) Esticated nature of injury. (radiation--ho.4nanyrem; burns,
crush, wounds, fractures, etc.).

(7) Exact place for emergency madical team to report.

(8) !!am and rank of OIC at the site of accident.

('9) The time of the cccident.
,

(10) When this inforcation has been reccrdcd. it uill beChief, Emergency I'edical Services in person or by telerhene (9;ven to theexter.sion 3474/
4671) cr to the F00 durina off-duty hours.

c. Su.cerviscr/ Charge Hurse, Em!rgency Roca, will:

(1) Ready the health clinic Eccergency Room for receipt of patients.

(2) Seal ventilation and exhaust ducts in the Er.virgency F. con.

(3) Assetble linen sheets with 5.hich to ur.:: d2contar:inated patients.

(4) Provide leak proof plastic bags with which to collect stient's
clothing.

(5) Asserble Nursing Service personnel ready to har.dle the expected
patients.

(6) Assecole necessary enterials for decont.minating patients.

d. 'Decontaninaticn Procedures:

(1) Decentae.inaticn at the site of injury. If at all pr.sible,
decontaminaticr. of the radiological casualty will be cxpleted at the
scene of injury Gy the Pealth Fhysics facility staff dccentarainating tecm.
The r.edical officar dispatched to the scene of injury can deternir'e the
necessity for immediate evacuatica tc the Ercrgir.cy Ecm. f.'a contaminated

c-

c-9<

4

A



. .
,

. . -.

- s.1-* ~

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

.. . ...

.

,

KAHC 50P
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7 atient will be brought.to KAHC unless his/her injuries are such that delayp

of evacuation for the purpose of decontamination would be life-threatening.
No contaminated patient will be brought into the KAHC without the verbal consent
of the Clinic Coraander, or-the OIC in the Comander's absence.

(2) Hospital 02contaminacion:

-(a) If the contaninated patient must be trosed to the Clinic it:nediately,
he/she should be placed on peper cr linen sheets before transfteral to the
ambulance.

(b) Upon arrival at the Ecergency Room, the installation Pealth Physicis:
will be notified at extension 4756/U57 during duty hours and 4500, Staff Duty '

Officer, APG, af ter duty hcurs, weekends and holidays.

(c) Ventilation and exhaust ducts in the Emergency Rocm will be scaled.
before 1.he casualty is admitted. When these preceations are tater., tbc
casualty should be moved directly fron tre ambulance to the Cr:ergency Rc0m.
Paper cr linen sheets should be used to isolate the patient and any contam .
Inated' articles from the medical staff and eculpnent.

(d) E=crgency Room personnel will don protective go,wns. . Tasks, caps,
shoc covers, rubber gloves, and filn badges stored in the Energency Recm.

(e) The patient's clothing and personal articles will be rc.r.oved ano
secured in leak pecof plastic containers or bags.

(f) A preliminary radiological survey will te creducted by the Health
Physicist to dotcrsine the extent and degree of contamiriation cf the patient.

(g) After tha necess3ry exaninc.ticos and life-saving prccedares are
co=pleted, decentamination shculd tegin:

1. Start en the area sho.rir.g the greatest contanination. Avoid sprcad
of co,ntamination to the eyes, ears, nose, mcuth or clean areas of the body.

2; Use individual buckets of wMer, liquid stap, and scruh brushes.
The scrub is similar to t!.e surgical creparation. t'o not scrub tte skin
to the point it beccces thin or rejdened. The Ntient shculd te ranitore.1
by the Health Physicist af ter each co.noltte scru3. If scrubbi N dce.s nnt
remove the ccntanination af ter several application"., special pur;ose re-
agents sMuld ba secured from the R.sdiolcgical Oc:ontat.ination 1.it stored
in the Energency eacn. All easte water . soag. acrf excrement mst be saved
in sealed plastic bans for survey and _dtsfosaf in .icccrd.w.e with #i ~/is-T5
and M' 335,30 _

*
.

3 Special Cody Areas:

a; Hair: Ussh thoroughly with surgical soas and water. f>es. cars, nm.a
and anuth should be protected. If contanination remain *, dter 3 .sashin';s, c st
the hair and proceed as in (g)2,above.

-
3.
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,

'b. Eyes, mouth or open wounds: Flush the area copiously with sterile
distilled water or saline until the contaminatfor is removed,

c. Mose: Clean the nasal men.branes with uet cotton suabs. The nose
- shout'd be blown frequently. oceper contam.ination can be rcnoved by nasal
.frrigation, preferably performed by an otolaryrgolegist.

d .. Finger nails: . . Nails should be clipped and scrubbeo as outlined in
(g)2[above.

.

e. Ingestion: Emesis or gastric lavage shr,uld be perforned accordir.r.
'

to tE'c conscious state of the patient.

(h) When the Health Physicist declares the patient decontaminated,
hc/she cay be treated in the clinic or transported to a bospital without
further radiological precautiens.

(i) The following studies should be obtaired as a baseline:

1 CBC.
,

2. Twenty-four hour urine collecticn for radiction ccunt. This can Le
submitted to the Occupatienal llealth Service icr s.;. . nt. Lc, the US Ar::.y
Environcental liygiene Agency, APG-EA.

(j) _All medical personnel invc1ved with the :rs.2t. vert of the radiolo.jics |

Casualty and pernanent equipecnt in tre Energency Eccm will l'e menitored hj
the health physicist. The health physicist c;st certify that the cterccrc,-
facility is free of contanination prior to its teiro opened for regular use.
Medical liaintenance and Pfeventive Medicir.e will prc /ide assistarte as r2 :.f rud.

(k) The attending physician will make apnropriate cntrir', of the es'.it -ded
level of centaninaticn. in the ratient's perrancat tcalth record. Any r: dc2d
entry in the patient's 00 Fcra 1141 vill be da .e by the r.cni : ring healt!.
physicist.

(1) The HCOIC of the Ertrgency Rcen vill be resrecsible to it.sure t'.i'.
all filn badges are issued to. and collected free. all clinic r.crsonr.cl u. .
com.c in contact with the patient or other contar i;./.tel areas or ecuipccet.

-

(m) Upon receipt of the Photedosccitry Perart (f L Forn 34L4), approrr' ta
entrics will be made in the individual's DD forn ll*l.

; .
-

1

:

.
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-

(n) If further inferr.ation or assistance ~ in managing the radiological
casualty is reouired from a higher command, the attending physician or
Coeriander, KUSAHC, can contact the Padiolcgical Ec.ergency Fedical Team,
vlalter Reed firmy Medical Center, !!ashington, CC AUT0V0ft 291-5104/5107.
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SAFETY OFFICE
US ARMY ABERDEEN PROVING GROUND

Aberdeen Proving Ground, Maryland 210C5

-

STANDING OPERATING PROCEDURE 29 March 1984
.NO. 385-6.8

-

Procedures for Receiving and Opening Packages Containing 1

Radioactive Materials

PARAGRAPH

. PURPOSE ......................................................... 1

REFERENCES ...................................................... 2
RADI0 ACTIVE MATERIAL RECEIPT .................................... 3 |

RADIOACTIVE MATERIAL PACKAGE MONITORING ......................... 4
ACTION LEVELS ................................................... 5

1. PURPOSE. To outline procedures for receiving and opening packages
;

containing radioactive materials.

2. REFERENCES.

a. AFGR 385-3.

b. Title'10, . Code of Federal Regulations,. Part 20 and 71.

-c. Title 49, Code of Federal Regulations, Parts 170-189

d. AR 385-40.

e. AR 385-11.

f. TM 55-315.'

3. RADI0 ACTIVE MATERIAL RECEIPT. ',

a. The Radiation Protection Officer (RPO) or his designee will maintain
supervisory control for monitoring radioactive material packages. Supply Receiving
will notify the RPO of receipt of radioactive material packages.

.b. Responsible Investigators designated on Radiological Permits will receive
. packages unopened in their use area.

c. Responsible Investigators will contact the RPO or his designee when packages
are to be cpened. The RPO or his designee.will: ,

# Supersedes SOP Nc. 386-6 dtd 23 February 1977.

_. - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ ~ _ .
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STANDING OPERATING PROCEDURE 29 March 1984
NO. 385-6

(1) Monitor for removable contamination following the procedures in
paragraph 4.

(2) Fill out DA Form 2971-R, Radioactive Materials Movement.

4. RADI0 ACTIVE MATERIAL PACKAGE MONITORING.

a. Upon the receive of a package of radioactive material, the RPO or his
designee shall monitor the external surfaces of the package for radioactive
contamination caused by leakage of the radioactive contents. The following
packages are exempt:

(1) Packages containing no more than the exempt quantity specified in
the table in this paragraph;

(2) Packages containing radioactive material as gases or in special form;

(3) Packages containing radioactive material in other than liquid form and
not exceeding the Type A quantity limit specified in the table in this paragraph;
and

(4) Packages containing only radionuclidea with half-lives of less than 30
days and a total quantity of no more than 10C millicuries.

1Table of Exempt and Type A Quantities

Exempt Typeli~

Quantity Limit Quantity Limit
Transport Group 2 (in millicuries) (in Curies)

_,

I 0.01 0.001
II 0.1 0.050

III 1 3
IV 1 20

V 1 20
VI 1 1000

VII 25,000 1000
Special Form 1 20

1 Table fron 10 CFR 20.205 (ref b)

2 The trancport group for each radionuclide is specified in Appendix C, 10 CFR 71,
and paragraph 4f, TM 55-315 (ref b and f).

2

- ._ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ .-_______ _. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _
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STANDING OPERATING PROCEDURE 29 March 1984
No. 385-6

b. The monitoring of packages shall be performed as soon as practical after
receipt, but no later than three hours after the package is received, if during
normal duty hours, or eighteen hours if received after normal working hours.

(1) Packages containing exempt quantities will be monitored with a beta-
gamaa survey instrument to establish any special handling requirements.

(2) The exterior surface of packages containing material in excess of the
exempt or Type A quantities will be wiped with an absorbent smear, which will be
analyzed and counted for removable activity.

(3) All sealed sources will be wiped with an absorbent snear which will
be analyzed and counted for removable activity.

5. A_CTION,LEyELS.

a. If removable radioactive contamination in excess of 0.005 nicrocuries
(11,100 disintegrations per minute) per 100 square centimeters of package surface
is found on the external surfaces of the package, it will be censidered contamin-
ated and the RPO will hold materials and packaging for decontamination or disposal,
in accordance with AR 385-11 (rer e). If 2 times above value, see 10 CFR 20.205
(b)(2).

b. If removable radioactive cor.tamination in excess of 0.005 microcuries
(11,100 disintegrations per ninute) per 100 square centimeters is found en the
external surfaces of a sealed source, the RPO shall immediately withdraw the sealed
source frat use and shall cause it to be decontaminated and repaired or disposed
of in accordance with AR 385-11.

c. Packages or containers of radioactive materials or devices containing
sealed sources, which at one foot frcm the surface have expcsure rates greater
than 2 mR/hr, will be placed in user's Radioactive Materials Storage Area. For
items exceeding Type "A" quantities, see 10 CFR 20.205(c)(1)(2).

//0 f3 'e p. , p'( / -
,

p 'y F" + ' W, -

BENJAMIN F. CASOLE, III %._

Health Physicist
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SAFE'IY OFFICE
US AEMY ABERDEEN PROVING GROUND

Aberdeen Proving Ground, MD 21005

STANDING OPERATING PROCEDURE 29 March 1984
NC. 385-8 *

Leak Test Procedure

1. Purpose: Outline procedures for leak testing sealed or plated sources.

2. References:

a. APGR 385-3.

b. NRC Licenses,

c. Dopartment of Arrry Authorizat. ions.

3. Eesponalbilities: The Health Physicist or his designated alternate will
maintain annervisory control of leak testing of sealed sources licensed by the
Nuclear Peculatory Commission or by Department of Army Authorizations to
Aberdeen Proving Ground.

4. Proceluren:

a. Seated sources will be leak tested as required by Chapter 11 of
re ference a.

b. ? multa of leak tests will be recorded in the Leak Test Log. F:idiation
protectic- .;upervisors will be infomed of any positive results.

c. L"ak testing will be acccmplished as follows:

(!! "he swipe disc will be rubbed over the physical surface of the source.
If the source is permanently or semi-permanently hcused in a device, the area of
the deviv neat likely to te contaninated in the event of a source leak will be
wiped.

(c) Perore being placed in ccunting equipment, the swipe will t,e checked
with an viropriate survey me ter to determine if detectable levels of contamination
are prc,'.t-. (Meter reading exceedin;; 0.25 mren/h beta gamtra or 300 cpn alpha will
be cora!> r ed evidence of a leakine, acurce. )

( 1) If a swipe shows activit y less than noted in paragraph 9-4, it shall
be pltrH in counting equipnont for analysis.

'Superado' SGP No. 385-8 dtd 11 Mir 76

_ _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ _ _ _ _ _ _ _ _ _ _
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STANDING OPERATING PROCEDURE 29 March 1984
NO. 385-8

(4) If analysis reveals contamination of 0.005 microcuries or greater,
the sources shall be withdrawn from use and action taken as directed by the
Health Physicist. Leaking sources will be removed from use and be subjected to
repair or disposal in accordance with AR 365-3.

d. Plated sources will be tested as follows:

(1) By swiping of the storage container and area where the alpha source
exceeding 0.1 microcuries of activity is used; or

(2) By swiping the external surfaces of the source mount, other than the
radioactive surfacc of the source, with a swipe disc.

(3) Procedures contained in paragraph c(2), (3), and (4) will be observed.

e. Periodic leak tests chall be performed at intervals not to exceed three
months for sealed plutonium sources and not to exceed three months for plated
plutonion sources. The periodic leak test does not apply to sealed sources that are
stored and not being used. These sources shall be tested for leakage prior to any
use of transfer.

'
,

~ ~ ~ j, ',
p' ,-' , . /.

,

,../
D ' , t . (, . '. N~"

BENJAMIN F. CASOLE, III -

Health Physicist
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RADIATION PROTRCTION F0198S USED AT APC

F0f0f IRIMBER TVRH TTTLE

NRC-3 Notice to E'aployees

DD 1141 R6 cord of Occupational Exposure to Ionizing
Radiation

EAP-1113 Radiological Fernit

E AP-1114 Radiological Permit Application

EAP-1115 Radiological Par:mit Application Supplanent

EAP-1117 Radiation Survey Report

EAP-1118 Radioisotope Inventory

DA 1952 F11ra Badge Application & Record of Exposura

EAP Label 1004 Health Physics Clearance

DA 2791 Radioactive Materials Novement
Shipment / Receipt

DA 3161 Request for Issus or Turn In

D3 E36 Special Instructions for Drivers

.

.

Supplement A
Annex 1
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ORIGINAL AMENDMENT RENEWAL
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TO:

3. RESPONSIBLE INVESTIGATOR 4. AREA RADIATIN I:10TECTIW OFFICER or
RADIATION PROTECTION SUPERVISOR -'

5. RADIOISOTOPE (5) AND/OR OTHER SOURCES OF IONIZING RADIATION
ELEMENT AND CHEMICAL FORM PHYSICAL FORM POSSESSION LIMIT
MASS NUMBER (CURIES)

_ -

6. LOCATION (S) >

7. AUTHORIZED USE (S)

8. SPECIAL CONDITIONS

_
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RADIOLOGICAL PERMIT APPLICATION

DATE

CHECK ONE
L _11NITIAL PERMIT APPLICATION

i APPLICATION FOR AMENDMENT TO PERMIT NOi

(Use supplemental slieets if necessary) ' APPLICATION FOR RENEWAL OF PERMIT NO.'

1. TO: 2.ORGANIZ ATION APPLYING FOR PERMIT:

RADIOLOGICAL PERMIT SUPPLEMENT (EAPForm1115) MUST BE FILED WITH THE HEALTH
PHYSICS OFFICE FOR INDIVIDUALS NAMED IN 3 AND 4 BELOW.

3. RESPONSIBLE INVESTIGATOR 4. RADIATION PROTECTION SUPERVISOR
NAME NAME
SIGNATURE SIGNATURE

5. RADIOlSOTOPE (S) AND/OR OTHER SOURCES OF IONIZING RADIATION DESIRED

hA CHEMICAL FORM PHYSICAL FORMMB D IRE CU

6. OPERATIONAL PERSONNEL Z LOCATIONS WHERE SOURG (S) OF lONIZING
RADIAT!ON WILL BE

BLDG ROOM OR AREA

A.USED

.

B. STORED

EAP Form 1114R, 1 JAN 83
(Previous editions will be used until exhausted) (APGR385-3)

,
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8. DESCRIBE PROCEDURE (S)IN WHICH RADIOISOTOPE (S) AND/OR OTHER SOURCES OF IONIZING
RADIATION WILL BE USED.
INCLUDE HEALTH PHYSICS PRECAUTIONS TO BE TAKEN.
ATTACH COPIES OF PERTINENT SOP AND EMERGENCY SOP TO BE POSTED.

,

i
i

!

?

9. RADIATION DETECTION INSTRUMENT AVAILABLE,

TYPE Op NUMBER RADIATION FULL
USE E.G., Call 8 RATION
N|T 'N FREQUENCY SOURCEINSTRUMENT H ND DETECTED RANGE syg EYlNG

10. DESCRIBE LABORATORY FACILITIES AND EQUIPMENT, STORAGE CONTAINERS, SHIELDING, FUME
HOODS, AND PROTECTlVE CLOTHING.

11. SIGNATURE OF DIRECTOR OR DIVISION CH:EF.



..
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RADIOLOGICAL PERMli APPLICATION SUPPLEMENT

NAME:
(Last) (First ) (Middle)

TENANT ACTIVITIES WILL SUBMIT THRU INTERNAL CHANNELS.

LIST BELOW YOUR TRAINING AND EXPERIENCE WITH RADIOISOTOPES AND OTHER SOURCES OF
IONIZING RADIATION (use supplemental slieets if necessary)

1. TRAINING (To be completed by Responsible investigator, Radiation Protection Supervisor)

WHERE TRAINED DURATION OF ON-THE JOB FORMAL COURSE
TRAINING (Circle onswer) (Circle onswer )

O Principles and practice of Yes No Yes No
raefution protection.

b. Radioactivity measurement Yes No Yes No
stonderdisotion ond monitoring
forhniques and instruments,

c. Mothematics and colculations Yes No Yes No
basic to the use end moosure-
ment of radioactivity.

d. Siological effects of Yes No Yes No
rodiotion.

2. EXPERIENCE

ISOTOPE OR MAXIMUM AMT
ES P N LOCATION DURATION TYPE OF USE

OTHER SOUACE p q

EAP Form 1115R,1 Feb 81 (APGR 385-3)
'

(Previous editions will he used until exhausted.)

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



. .

* '

RADIATION SURVEY REPORT
' . ' '

..

No.

T0: FROM: DATE:

J

a. Type of Survey: Routine Special Date Performed

b. Locat ion Bldg. No. Room

c. Instrument (s) used: Make & Model Serial No,

d. Summary of Results:

(1) Airborne Activity - beta / gamma pCi/cc Alpha uCi/cc

(2) Removable Contamination exceeds established limits -Yes No

(3) External radiation levels exceed established limits - Yes No
'

(4) Notification of Contamination - Date Time

(5) Survey performed by

,

I

; APPROVED

Radiation Protection Of ficer

CHECK LIST

_l. Materials and equipment labeled to indicate hazard: Yes No,

2. Radioactive material s secured against . unauthorized removal: Yes No

; 3 Working surfaces covered to prevent contamination: Yes No

4. Materials stored in a manner to prevent spills: Yes No

i 5 Radiation workers wearing proper dosimetry and protective clothing: Yes-
| No
|

| 6. Properly calibrated end operable radiac survey Instruments available and being
| used: Yes No

| 7 Handling Techniq'ie proper: Yes No_

8. Proper Ventilation: Yes No

9 Coples of SOP's and Radiological Permits available: Yes No
,

*

10. Personnel familiar with contents of above items: Yes No

, 11. Exposure records of radiation workers reviewed: Yes No
l

: 12. Remarks:

EAP Form lll7R,1 Feb 81 (Previous editions will be used until exhausted.)

l-
.- .. - . - - . . . _ _ _ _ _ - -- -
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''SKETCH OR DESCRIPTION OF AREA SURVEYED -

I

COUNTING DATA

Instrument (s) used: Make.

Model No.
Serial No.

ACTIVITY (DPM ACT VITY (DPM)
Sampl e Type of Counting Beta Sampl e Type of Counting Bet

No. Count Time Alpha Gamma No. -Count Time Alpha Gamma

,

|
,

Name of Person Performing Count"

- - - - - _ _ _ _ - _ .
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| RADI0IS0 TOPE INVENTORY ABERDEEN PROVING GROUND, MARYLAND

] PERSON PERFORMING INVENTORY Date el Inventory:

ORGANIZATION: Signature: Sheet of

I Name:

Original Present Rad Level S. Receipt /

i Amount Amount Serial Surface or L, L Physical Transfer /

| Authority isotope (Date) (Date) Number 30cm-mr/hr orG T Location or Disposal Remarks, FSN, etc.
i

|

i

i
!

1

|

4

j

:

!
i

i

.

.

E A P Form 1118 1 Jul 82 Edition of 12 Apr 73 (APGR 385-3) (Over for Instructions)
is Obsolete
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RADI0 ISOTOPE INVENTORY FORM - INSTRUCTIONS

USE OF FORM:

This form is to be used both for the annual radioisotope inventory (a complete
listing of all radioisotopes held) and for all changes in inventory which occur
between annual inventories (only affected items need be listed). In each case,
four (4) copies will be sent to the Chairman, Radiation Protection Committee.

GENERAL INSTRUCTIONS:

List together alphabetically by chemical symbol all sources held under a given
authority (all sources of a set may be listed together without regard to this
instruction). Leave one blank space between sources listed under different
authority.

SPECIFIC INSTRUCTIONS BY COLUMN HEADING:

1. Authority - Identify specific authority under which source was obtained
(identify USNRC licenses by number, e.g., 19-00294-19 and DA Authorization
19-01-02).

2. Isotope - Chemical symbol and mass number.

3. Original amount and date received by organization and present activity.

4. Serial Number - SN of source or equipment.

5. Radiation level in mrem /hr at surface or 30 cm.

6. S, L, or G - Physical state - S for solid, L for liquid, or G for gas.

7. L T - If leak test is required, indicate with an "X."

8. Physical Location - Nonnal storage location.

9. Receipt, Transfer, or Disposal.

10. Remarks.

Amounts will be given in appropriate units, i.e., uCi, mci, or Ci for byproduct
material and kilograms, grams, or milligrams for special nuclear material and
source material. The unit may be indicated under the column heading or with
each entry.

Leak test information for commodity items may be obtained for commodity items from
the manager. Commodity source in excess of 10 microCuries are controlled by
report surveillance leak testing.

Any NRC licensed source is exempt from the leak test at APG command when the source
contains 100 microcuries or less of beta and/or gamma emitters or 10 microcuries or
less of alpha emitter. Except for alpha sources, periodic leak test is not
required for sources that are stored and not being used. These excepted sources
shall be leak tested prior to use or transfer,
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DOSIMETER APPLICATION AND RECORD OF OCCUPATIONAL RADIATION EXPOSURE

Print legibly or type allinformatson requested. See Privacy Act Statement on reverse.
1. FULL N AME (last First, Middle) 2. DATE OF BI RTH 3. SOCI A L SE CU RIT Y NO.

( Y YMMDD)

4. DUT Y OECTION (Dept., Ward, Unit.etc.) 5. JOB TITLE 6. DUTY PHONE

7. PAY GR ADE 8. H AVE YOU WORN A DOSIMETER ISSUED BY 9. DATE OF R ADI ATION PHYSICAL
THIS COMMAND IN THE P AST (YYMMDD)

CIVILI AN MI LI T A R Y

U YES UNO
10. DUT Y ST AT US IF TR ANSIENT SHOW M AI LING AD D R ESS (street address, city, state, rip code) O F LOC ATION

OF HE ALTH FiECO RDS

TR ANSIEN16 WEEKS OR LESS

EXPOSURE INFORMATION (ITEMS Il THROUGH 20 FOR HEALTH PHYSICS USE ONL Y/
11. C L ASSI F IC A TION OF E XPOSU R E

UEXTERNAL UNEUTRON UINTERNAL
12. B ADGES REQUI R E D 13. T LD R E QUI R E D

WRIST U W HOLE-BO D Y UNEUTRON WRIST U WHO LE-BOD Y U FINGE R

10. BIO ASS AYS R E QUI R E D

WHOLE-BODY CC L NT THY ROlO UPT AKE URIN ALYSib FREQUENCY ]M NTHLY
YES bNO C YES O NO UG Uh h*7 U QUARTERLY L.jANNUALLY

GIVE DA TES FOR ITEMS I 5 THROUGH 20 (YYMMDD)
15. DOSIME TE R(S) ISSUE D 16. DD F O RM(S) 1141 INITI ATE D 17 DOSIMETE R(S) DISCONTINUED

18. L AST DOSIME T E R(S) RETURNED 19 LOCATOR C ARD TO HE ALTH 20. DD FO R M(S) 1141 TO ME DIC AL RECO R DS
RECORD

OCOUPATiGNAL EXPCOURE lit 0 TORY
NOTE: This section only applies to the individual who has worked with radiation-producing devices or radioisotopes

in a permanent status. List only those employers for whom you worked with radiation.

ROV TO a,n,2tumHeADDRESS
N M 8N'(street address. city. .ta te, rip code) yp go yp Mo '

c

1,,

i
I

..

..

._ . . . . .

__ -

TOT AL E XPOSU RE D AT A

REMARKS

..

D D J ~"tv 1952 ' '" " ' ' ' ' ' " ' ' "* ' " ' ^ ~ " ' ' ' ^ " ' ' " " ' " ' - ' " " " " " '

PRIV ACY ACT ST A TE ME NT. SE P 75. WHICH IS OBSOLE T E.
. . . .

9 .
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PRIVACY ACT STATEMENT |
,
~

DATA REQUIRED BY THE PRIVACY ALT O? 1974
I i(5 USC 552a) ,

1. TITLE OF FORM; Dosimeter Application and Record of Occupational Radiation Exposure. -| .'
5

-r

2. PRESCRIBING DIRECTIVE: AR 40-14 and DLAR 4145.24.
'

r
'

3. AUTHORITY: 5 USC 301-Departmental Regulation,10 USC 1071, Medical and Dental Care, Purposea, 42 USC 2073, - -

2093,2095,2111,2133,2134,2201(b) and 2201(o). The authority for soliciting the social security number is 10 CFR 20;
44 USC 3101 Record Management by Agency Heads, General Duties.

i'4. PRINCIPAL PURPOSE (S): To establish qualification of personnel monitoring and document previous exposure history. s

he information is used in the evaluation of risk of exposure to ionizing radiation or radioactive materials. The data permits ?
?'

meaningful comparison of both current (short-term) and long-term exposure to ionizing radiation or adioactive material. :
' '

Data on your exposure to ionizing radiation or radioactive materials is available to you upon request. - ' e
5

''5. ROUTINE USES: The information may be used to provide data to other Federal agencies, academic institutio,s, and non-
governmental agencies, such as the National Council on Radiation Protection and Measurement and the National Research
Council, involved in monitoring / evaluating exposures of mdividuals to ionizing radiation or radioacuw materials who are -s

employed as radiation workers on a permanent or temporary oasis and exposure received by monitored visitors. The informa-
tion may also I,e disclosed to appropriate authorities in the event the information indicates a violation or potential violation
of law and in the course of an administrative or judicial proceeding.

'-- 7'
I

6. MANDATORY OR VOLUNTARY DISCLOSURE AND EFFEC 7 ON INDIVIDUAL NOT PROVIDING INFORMATION
It is voluntary that you furnish the requested information, ir.cluding social security number; however, the installation or activ- - -

ity must maintain a completed DD Form 1141 on each individual occupationa!!y exposed to ionizing radiation or radioactive ;
'

material as required by 10 CFR 20,29 CFR 1910.96 and AP 19-14/DLAR 4145.24. If information is not furnished, individ- '(- -

ual may not become a radiation worker. The social security r umber is used to assure that the Army / Agency has accurate -i
-'

identifier not subject to the coincidence of similar names or b.r*hdates among the large number of persons on whom exposure
data is maintained. . _

STATEMENT
'

.
-

Under the provisions of 10 CFR 19.13,29 CFR 1910.96 and the Privacy Act of 1974, I hereby authorize the release of, and
request that all of my radiation exposure records bc furnished appropriate authoritics in accordance with the " Routine Ures" -

1-

portion of the above Privacy Act Stutement. As a radiation worker, I have been provided instructions in radiation protection
as required by 10 CFR 19.12 and 29 CFR 1910.96. As a female radiation worker, I have been informed of the biological

_.

affects and the riska from ionizing radiation on the embro-fetus and received a copy of NRC (Nuclear Regulatory Commission)
Guide 8.13. I will centact my supervisor or the radiation protection officer if I have any questions. I hereb.y certify that 39

the exposure history listed on the obverse is correct and complete, to the best of my knowledge and belief. I have read and
understand the above Privacy Act Staternent. I

Date ( YYMMDD)
~

Signature of Applicant ;i

.m_

'

^

_

"

--

:. '
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.

,

<,.

$
.-
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HEALTH PHYSICS CLEARANCE
DATE'

I certify that this item is free
-_

of radioactive contamination. ,

_-

Signature

EAP Label 1004,1 Nov 75
(APG Suppt 1 to AMCR 385-25)

>

a
#

4'

.

,
b,.

-

[

a - - - , ,

_ . _ _ _ _ . _ - _ _ _ _ _ _ . _ _ _ _ _ _ _ - - - . - _ _ _ - . _ - - - - - - _
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RADIOACTIVE MAT ERI ALS MOVEMENT
[] SHIPMENT C RECEIPT

F , ese of shis foem, see AR $$-35. she peepenent egeney is Off.c et the Denv y Chief of Seeff fee Leg siles.e

584 e instruction 4 un reverse.)

n.10s tin ts ztr ca_
DE T AILS OF $HIPkf MT

se) 2. F i| Cas (tm o.ase isp ca )

3. LHIF M L N T N Wd E t4 4. SCCuM6TY CL A$$tFIC A TlaN 3. Mo ct or SHlaNCN T (s.e.. Jre:l*er F apeeee)

.-

6. COMAO3IT f QE!CRIPfl0N 7 R ACIQ ACTIVITY

nouncR e. 4.t<&L
C ON T Alpa g n s or houtNCt a tun c QU AN flTY , ISO T O P t 4 9eD F08tte

, ,

s JV4 V A C C MtttR, , , ,

|
t

-

g -.

kHIPMEN T *

THE A DOVE. Cet $CD60E D Af'TICLES ARC PROPERLY CL AS$t FIEO. PACK AGED, W 4nu to. ANO L A BELEO. THE AftTICLC t ARC IN
PPopER CONLt T10N FOR TP ANSPORT ATION AND TMC $PRC AD ASL C ACTIVITY AND DOSE R AT ES A 8C WITHite THE SPECI' erd LIMITS,

, A5 Par 5CPlore ns SaPL IC A filt Atc,UL AYlONs e sr T e4 r of.e 4 =T u t N T OF TR A N tro m f a t sr)se . A N o cF,s m M Tu f M T n r T** r A nuv.

8.RLu4945

.

3. 6PECI AL FHCC AUTIONS

.

.

'I . M4N AIw A4. WP 6 4 Lt AllON PRJ1 LG1IQN Of f 8CT43hippend vegemaeuen) C Al CJ

1l. 56GN 4 IGHL QF T l' 4 N LPO R T A Y eoM O F FIC L R g Espo.g ord sma aiden) ORACL AND , TITLE ST C

12. C R G ANil A TION

l' \ FOP.M 2n1.H, I Oct 70 m'' '' t 6 o ^ ' '"" m ' . ' s u a n ""' '" ' * 0 "5 ^ ' ' E *

.

. .

e ~
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"nO sYrETs
* " ' " " " ' " "#"*" "*''REQUEST FOR ISSUE OR TURN-IN "5""

tar nu nws-s> Tuan-m s
I.?IND TO: S.DATE teATENIEL REQUIAED 5.DODAAC 7. PRtORITY 8. ACCOUNTIN4L/ FUNDING DATA

,
.

2. REQUEST PW00t: 9. E ND ITE3e Se. NAME/ MANUFACTURER Sb. MODEL Sc. SERIAL NO
-mtNT

.

.

ecoax as :t wax-zy so.PusuCAnoN 1 s.3oc onDen No,

2-t<amnt ru'r-rew usar And nar Ex-tman
R P pw RS-Jtep ,tofSirway ,3C--anet of Charges

12. rTEu T surety i POSTED
i

M STOCK 100 ITEM DESM g QUANTTTY CODE' ACT10pg Uself PfllCE TOTALCOST?'a 6 e d e f g A i DATE SY

,?

f

-V

.

A

>

a

1

,

f

f.<

<

A

d

!

SGIEETTOTAL GRAMD TOTAL |

13. 4**'_^=_/Tum : DATE SV 14. assus gyy ses : DATE SY 15. REC QTY IN DATE ET-QuN Cp SupptY M:700se* * SUPPLY ACTIOpe"
as stEQuem raa ''**** "M"---

FOQe! * ~ >"' * c' ~ '~*' ' ** ~" " < ~~c~ --',, ,,..

> ,, _
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DATE
SPECIAl INSTRUCTIONS FOR MOTOR VEHICLE DRIVERS '

TOs (carrt.r*e Nee arws Tretter Nueses) FROMs (Ina rarta rten ienu.n, Ins truertana),

esi.L o r L a om o % vue, a n t wa s vnuca is to acto at TH (coenmo.fsre description)

TYPE PL ACanus MEQulRED

IN CASE OF FIRE IN CASE OF ACCf DENT
1 If any part of tha vehicle outside of actual contents catches 1. Set brake and block velitcle to pres ent movement.
fire, i tke vehicle t o a c lear or uninhabited area. af prar.ticable* 2. Post flags by day, and red electric lanterns or reflectors byand/or attempt to v.t fire out immediately with hand entinguish-
era or c.ther available er. cans. If practicable, ask anmeone to night, waming traffic appmaching fro n cat h direction.
notify the fire departe ent. Ca!! to the attention of fire or police 3 Catt far ambulance, if necessary.
personnel at tha at ene of the fire the information on this form.

4. Notify nearest police.
2. Fires may be fought uritil the flames reach the cargo, at which

5. Notify nearest military installation if cargo is damaged.time firemen and other persc.mel should be withdrawn to a safe
distance, as noted in 5 and 6 below.
1 If in convny, other truc ks proceed to safe distance-

ADDITION AL NOTIFICATION REQUIRED for *= ar =tre sa ***n

Water may be used on this cargo C Yes C No4. ** *#

(See Other Spealsc l'reuentions or instructions !>elaw)
Firemen shout,1 not approach closer than - feet * from

.... fare when the fire has .eached the cargo. (See Other
,

Specific Precautwns -ir In afructions below) IN CASE OF BRE AKDOWN
6, Putd : shwld not apreosch closer than f eat' from fire. 1 Do not atterrpt to tow loaded vehicle
7. As soon as grattical, notify the nearest malatary anstallation. 2 Post flags by day and red electric tantems by night, waming

traffic imm each direction.

CENERAL PRECAUTIONS

1 While c>perating oser public ronda. keep at least 300 feet 6 Stop at all reilroad crossings.
frcm trucks inaded with erptosives or other dangetaus articles;

7. Use designated routes. Whenever possible, avoid congesteda greater minimum distanca must be maintained if required by residential or business areas.state or municipal regulations.

b "' ' "" ' "# F**"*'" " # ''2. Protect the pubtie fmm the harmede of the ca go.
9 At other than carrier rest stops or interchange points, eclect3. Do not allnw smuking or use of matches or lighters in or nea'

the vehicle safe parking space at stopping locations d signated by the
c a rrier. Vehicles carrying earlosites should not group together

4. Obey all state and total traffic regulations, at these stopping locations.
5. Do not excee d p>< ted s pe ed limits.

OTHER SPECIFIC FRECAUTIONS OR INSTRUCTIONS

,

Dee p ine ec-ri,. . -, s' b e trans *' *" *- M " E G e s"'" H E R M E P R E s E N ' a H v f st oM a f vR s O e Fle5 r CH v t n
ferred to est h sub= event driver
for tum-in at final detination. If
more than 3 dn vern ar* involved,
the additional m unarises should se aw a r u a r. o r s e co n o am < r e Svi a t w = L o r r mn o om v r.m
be sr.ede on an ett'a sh*et and
attached hereto,

a r . .I. . ..e . . . . - . . -- , e.. t. e . . .n < . . .~t.I s. ... . ~.n. .. r e-. - a 1-

DD 2, 836 " ' ' " " " " " " " ' ~ ~ " ' ' " " ' ' " ' " " "

_
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SUPPLEMENT B

SUBJECT: US Ar:ty Aberdeen Proving Ground Radiation n'rotection Committee
and Resumes

1. Hererence: NRC Form 313, items 7, 16, and 17

2. Contents:

Annex 1: Radiation Protection Committee Members.

Anncx 2: Resumes of Radiation Protection Committee Members.

.

O

f%.
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DEPARTMENT OF THE ARMY'

k- U S ARMY ABERDEEN PROVING GROUNOp
'

ASERDEEN PROVING GROUNO. M ARYLAND 21008
- ~

f
:"n A*. ..

3 y3y ;gq?
STEAP-AD

SUBJECT: Appointment of the Radiation Protection Officer and Alternates

i

SEE DISTRIBUTION

|

|

| 1. Effective this date, the personnel listed at Encl 1 are appointed as
j- Radiation Protection Orricer and Alternate 4.

a. Authority: AR 40-14 and AB 385-11.
I
i b. Purpose In compliance with Title 10, Code of Federal Regulations,
; Part 33 DARCCM-R 385-25; AR 40-14; and AR 385 11.
!

c. Period: Indefinite.

j d. Tpecial Instructions: None.

2. Letter, STEAP-AD, dated 13 August 1982, SAB, is rescinded.
,

FGR THE CGt'',ANDER:

.

"

1 En:1 WILLIAM H. MONKS
as Assistant Adjutant

DISTRIBUTION:

2 Ea Indiv

5 civilitan Personnel Orrice
43 Radiation Protection Officer, APG Safety Orrice

1
i

l

i

. ' ..-
,.

1
-

| ....

i
i

___ _ _____ ____ ____ _ __ __ _ _ .__ _ _.
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'' **
RADIATION PROTECTZON OFFICER AND ALTERNATES

. -

CASOLE, Denjamin F. III Health Physicist APG Safety Office
(Radiation Protection Officer)

,

AASERUDE, Robert A. Ilealth Physicist APG Safety Office
(APRD) (Alternate Radiation Protection Officer)

;

MISER, Denver C. Heal',h Physicist APG Safety Office.

(Alternate Radiation Protection Officer)

,

f

i

e

Enc 1 1

;

i

n

.

- - . _ _ _ _ - - - - - _ - x.-___--- - - . - _ . _ _ _ . - - . - - . - _ _ _ . - _ _ . _ . - - - . . - . - _ _ - . - _ _ _ _ _ . - - . _ -- . _ _ _ _ _ - - - . _ _ _ _ _ . - - -
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RADIATION PROTECTION COMMITTEE

AASOLE, Benjamin F. , III IIealth Physicist APG Safety Office
(Chairman / Radiation Protection Of ficer)

vMkSER,DenverC. Health Physicist APG Safety Office (Member) (APRD)

filERUD,Craig Materials Engineer Mat Test Dir (Member)

FINFERA, James Mechanical Engineer Mat Test Dir (Member)

ySEARS, Timothy W. Mechanical Engineer Mat Test Dir (Member)

FRAILER, Ronald L. Physicist Mat Test Dir (Alternate Member)

A UFF, Kenneth I. Mechanical Engineer Tech Mat Test Dir (Membe r)

vfSMOND, WI11fam G. Medical Officer Occup IIIth Clinic (Member)

J LUCK, David L. MAJ MSC Prev Med (Member)

VIASERUDI:, Robert Health Physicist APG Safety Of fice (APRD)
(1st Vice Chairman / Alternate Radiation Protection Of ficer, Member)

vYOCKEY, iluhert P. Supr Nuclear Enge PhD APRD (Member)

gdNDEK, Joseph Environmental Tech Dell (Member)

SCARP,0ROUGil. Thomas C. Fire Chief Dell (Member)

(Tenant Organization Members - Non-Voting)

MARK!.AND, Richard A. Ilealth Physicist USA Ballistic Research f
Laboratory (Radiation Protection Officer)

EDWARDS, Phillip M. Health Phynicist Chemical Research & Development
Center (i:adiat ion Protec t ion Of ficer)

GRAY, Jerry ILT Med Service Corpa USA Environmental flygiene Agency
(!:adint f on Protection of ficer)

FIEl.h, (a .me !. . USA Ordnance Center & School (Radiation Protection officer)

Enct 1

. _ _ _ _ _ _ _ _ . - _ _ _ _ _ - _-___ -_________ w __
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,,, DEPARTMENT OF THE ARMY, ,

'\
, U S ARMY ADERDEEN PROVING GROUND

-

AGENDEEN PMOVING GROUNO. M ApVLAND 21004

UUL'L er

STEAP-AD 2 " ''A9 $34 i

SUBJECT: -r>uty Appointment ( Appointment of the Radiation Protecticn
Ccmmittee)

f

SEE DICTii!LUTION '

Reference letter, STEAP-AD, dated 21 Feb 84, in a.~.cr.ded ac rollowar

a. E.!ETC: Mr. James Finfera, fiechanical Engineer, itit Test DL: i

(Member).

b. 11F EC11VE DATE: T8 March 1984.
-

FOR Tile n .":ut: DER:
-

|@ ff,y? ' t&
/ GLENDELL WILSO'
i CPT, AG

-

Adjutant
.

DISTR 11dli! 'J: !

2 Ea In:i,

1 Cde, UMEH4
5 Civ F. r. 0:c
45 Rad I'to' Orcr, APG Safet y Orc

:

>

t

L

i
I

L

f

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . . _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ . . _ _ _ _ __m_ _
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DEPARTMENT OF THE ARMY

U S ARMY ADERDEEN PROVING GROUND
AMROEEN PROVING GROUND. MdRYLAND 21005

NTY= de or

21 FEB 584STEAP-AD

SUBJECT: Duty Appointment (Appointment of the Radiation Protection
Committee)

SEE DISTRIBUTION

1. Effective this date the pornonnel listed at Enclosure 1 are appointed
_ as the Radiation Protection Committee.

a. Authority: AR 40-14, AR 358-11, and DARCOM-R 385-25.

b. Purpose In compliance with Title 10, Code of Federal Regulations,
Part 33; DARCOM-R 385-25; AR 40-14; and AR 385-11.

c. Period: Indefinite.

d. Special Instructions: None.

2. Letter, STEAP-AD, 5 May 1983. SAB, is rescinded.

FOT T11E COMMANDER:

A/ i

u|~ / .,/
~.

1 Enct c GL E. WII. SON

/ CPT, AGas
Adjutant

DISTRillUT JON:

2 En indiv
1 Cdr, U(iAEllA
5 Civ Pers Orc
45 Rad Prot Ofer, APG Safety Ofc

.

-

.

_ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _._A--



-

. .

'. . .

RADIOLOGICAL PERMIT APPLICATION SUPPLEMENT
,

NAME: CASOI.E. III BENJAMIN FRANCIS

(Lost) (Firet ) (Middle)
Health Physicist, APG Safety Office.

TENANT ACTIVITIES WILL SUBMIT THRll INTERNAL CHANNELS. BS. 1974, The Pennsylvania State_

University

LIST SELOW YOUR TRAINING AND EXPERIENCE WITH RADIOL 50 TOPES AND OTHER SOURCES OF
IONIZING RADIATION (use supplemental sheets il necessary)

I. TRAINING (To be completed by Responsible Investigator, Rodiation Protection Supervisor)

WHERE TRAINED DUeADON OF ON THE JO6 FORMAT COU45E
TRAINING (Circle onseer) (Circle easwer )

o Principfee end practice of M E M and E 8 years Q,',

radiet .. protec tion. Harvard Sch of Pub Hith 40 hours ca #c
ORAU % hours Yes . No

b. med.ooctenty meae.<eeneet USAEHA and AIG 8 years (Y;es' No Y (NA)
eronJardinesioa and monitoriae ORAU 30 hours Yes (pr] Mtechn; ques oad 6astevaeats. USAEHA 30 hourn Yes ,Ou No

c. Mathemones oad calculations USAEllA and ALG 8 years (Yal ,N Y (No)
bonic to the wie oad measure- ORAU 80 hours TC's Q Mmeat of rod.coenvi'y- USAEHA 30 hours Yes Q ,,

_
No

USAEHAandAhG 8 years yld.Bielegical dioces og n, y pg,
red etica. Harvard Sch of Pub Hlth (No) (c' o'0 hours en.

f

2. EXPERIENCE

! ISOTOPE OR MAXIMUM AMT
'

OR DESCRIPTION LOCAflON DURATION TYPE OF USEOTHER SOURCE OF SOURCE

Radium-226 :ficrocurie Am - USAEllA/RICD/R AB 7 years lab procedures
-

Radium-228 Nicrocurie Am : 03AEllA/li!CD/ RAD 7 years lab procclures

Actinium-22B Microcurie An USAEllA/HICD/R AD 7 yearn lab precedures

Thorium-2 M Microcurie Am : USAEHA/RICD/RAB 7 years lab procefores,

Strontion-11 ftirrocurie Am : USAEHA/RICD/ RAD 7 years lab proce lurva
_

Nickel-63 |ticrocurie Arn -

USACilA/RICD/ RAD 7 years lab procedures

Promethium-l< {ticrocurioAnt US AEll A/Rl rD/ R AD 7 yearn lab promiuren

Plutonium 'l Microcurie A~.t USAEHA/RICD/ RAD 7 years lab procetures

Urantun-Pla 'llerocurie Amt USAEHA/DICD/RAB 7 yearu lab prN edures

Carbon-14 f!1crocurie Am t, USAhi!A/HICD/RAB 7 years lab precedures

Cenium -137 Mi<rocurir! Art . US AEllA/RICf /R AD 7 yeara lab procedures
.

Cobalt-60 ih c rocurie Am USARHA/RICD/ RAD 7 yearn lab procedures
EAP Form lil5R.1 Feb 81 CON'T ON PAGE 2 (APGR 385-3)

'

j (Previou. editions will he used urtil exhausted.)
1

_ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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RADIOLOGICAL FERMlf APPLICATION SUPPLEMENT

NAME: CASOLE, III BENJAMIN FRANCIS

(Lost) (First) (Middle)

TENANT ACTIVITIES WILL SUBMIT THRU INTERNAL CHANNELS.

LIST BELOW YOUR TRAINING AND EXPERIENCE WITH RADIOlSOTOPES AND OTHER SOURCES OF
IONIZING RADIATION (use supplemental sheets if necessary)

1. TRAINING (To be completed by Responsible investigator, Radiation Protection Supervisor)

WHERE TRAINED OURAT:CN CF CN THE Ae FORMAL COURSE
SEE PAGE 1 TRAINING (Circle casser) J ircle answer)

o. Principles and practice of Yer '" No Yes Notodietion protection.
,,

' b. Rod.coctivity measurement Yes No Yes No
stonderdisotion and monitoring
techniques and instruments.

c. Mothematics and colewfoticets# Yes No Yes No
basic to the use gaJ me6vre =
nient of,sodioodivity,

~

d. Biological effects of Yes No Yes No
radiotion.

-

2. EXPERIENCE (CONTINUEC)

150 TOPE OR MAXIMUM AMT
OR DESCRIPTION LOCATION DURATIOti TYPE OF USEOTHER SOURCE OF SOURCE

Tritium curie ants USAEll A/RICB/R AD 7 years lab procetarca

Tritium curie am.ts USAAPG 1 year rad survetum

_

Uranium-238 curie amts USAAPG 1 year nurveyn & cperationa

Y Pgduo 4 MeV USAAPGEq p 1 year rad curveya

Cesium-137 curic amts USAAPG 1 year rad surveya

Plutonium-21 ) millicurie a.nts USAAPG 1 year rad curveya

Co-60 10,000 Ci USAAPG 1 year irradiater leak tect

CF-252 19 micrograr ,USAAPG 1 year Neutron neurce

it 234 Curie Amtn. II ' A A PG 1 year Reactor Funt

Th-230 Micre urin et . It' MPG 1 year Radiation Surveya

Pm-147 USAAPG 1 voar Hart i n t i rm "erveyns, , gg gg

Radiatim Survey';Kr-85 ''icrocurie Amt i USAAPG i y,n r,

EAP Form lil5R, 1 Feb A1 (APGR385-3)
'

(Previous editions will be used until exhausted.)

aj,

m
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RADIOLOGICAL. PERMli APPLICATION SUPPLEMENT
4

NAME: ilUFF Kenneth I.

(Lost) (Firet] (Middle)

TENANT ACTIVITIES WILL SUBMIT TilRU INTERNAL CHANNELS.

Ll5T BELOW YOUR TRAINING AND EXPERIENCE WITH RADIOISOTOPES AND OTHER SOURCES OF
lONIZING RADIATION (vee evpplemental sheets if necenary)

1. TRAINING (To be completed by Responsible investigotor, Radiation Protection Supervisor)

WHERE IPAINED DUR ATION OF ON THE Joe FORMAL COURSE
TRAINING (Circle easeer) (Circle oneeet)

e, Principles and pract'ce of A 5 yeam h No, W
rediatio. ,, t. cts a. IIP Orientation ,?O hours

6. n.d cn... r .co..,... .. 3po, no 5 y,,,, g ( re,)N. N.
. .. .d. , d . . . . .. . d . .a . ,.,.e -
e.chaigwee nad ia eerva.a's. IIP Orientat ion ?0 hours

c Cothemches oad calculations (Yesi Na Yes No
tienic to ne .. and ..a w. . APG, MC 1 year U
enent of e.d .crivier.

( Ym)d. 8. i.e col .Ifects of IIP Orientation. APG 20 hours Ya No Ne
,a.... -

2. EXPERIENCE Teat Director - Artillery Ammunition

ISOTOPE OR M AXIMUM AMT
OR DESCRIPTION LOCATION DURAflON TYPE OF USEOTHER SOURCE OF SOURCE '

M<tal Total Ftiteriol Touting
DU u;. to 5,000 kr Directorate, APG, MD 5 years Testing, of' Military Ite':

__

. _ -

EAP Fonn 11151, 1 Feb al (APhR385-3)
(Previous editione, will be used until exhausted.)

___ ___________-____________-__- -_- _ __ .____ _ - __ _ -__ _____ __--_ _ _ _ _ _ _ _ _ _ _ _ _.
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AADtOLOGICA1. PET,*,tti APJ'llCATION St!'',TEMEllT
.

'. .

f eAME; SEARS,
-.

(lost )
_ _ .... _ . _ - - _ . ._. _ _ _ _t (TI!!OTl!Y WILT.IN.

(Fir at } ( %ddl > )
_ _ _ _ . _ . , _

s

Nuclear l'otmr ;chool, Sainbridc,c, MD
Nuclear Power, Phototype, Ucr t !!it ton, NY
Basic Radiolorical :loalth, Ft McGilleen (Schedtale l'or l'131)

' tsi Bl t.Cf# YCUC TR A!NING AND EXTS die tu.E WITri (tADl015CT'.)PE S APJO Of t!P. 50'$.05 CF
,

IGNil.lHG P.ADI AT!ON (use svpt,ler.cntal shoots d necessary )

1.TP.AINING (To b2 comp!efed by Resron ule!* Imottigefor. Rdot'en Protection N a r Win, )
'

a -gr g t e t.:Nr D LAM'WWIfN W K I W l. @ N !
i W /,lt.,',G | (s i d, c a . e,) ( r. .,6, ea s .., )--

.-..)._..-.. ....s-
-,, r,,,,c,> n . o,. a . . < n e , # ,

'[ ve.]s o d hallca p(,t e ( ?' 9 4 re ,
[re.] :.*

j ., rad.cu t me
_ _ _ _ -

West Milton, !!Y ,

l v!' I sk
,

. . _ ._ 'A r.
, c

r reaise- at
_. _ . _ _ _ . _ - _ _ . .

, ,, ,u c . , ~ ~ .- n . .. . n ; [ 's i] -
.a- . . _ .--

[ 1. ]'o
eli

t h ue. u.t-sus..rie.
,_ _.

W,st Mil 0,u. ,Y I ' ' 't r 2t' I w!:.

,_.__.

. . n o.h . .u.a . ,, .o r.%.io s ,o.ie
s, , . , , e s . , ~ . . . . . . ;

i to | | [r..]i t.,
-

tie
,,, , s e e f , e , . , . . . , , West !!iILN , NY ' ' * ' ., ,

; 1 u,'' -

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

4. t.ek,g.es t ,,t er a

[i. ]r n J.o u !.i t.. r 4,, i
West !!i[ ton, Ny I th 2 te' I th

'

2 EXPLn:tENCE
I

g ggggpp, p'p |,'. A X : ?.t UM A M T
' fOTHER 50%CE .
O < Or scapTION l'' C A (;ON DUP ^ilOrt ii!" Oftot0F SO ! !-..-.... U.RCE. - - . . _.. .-

....-.9-
? ,C.O. 6 0 :'e:1 te r Sm 603 | 6 'tr . fi j

l
|

.i 4 '8 '' Prat 0: , J. e | | !

.

_.g..- .. . . . _ . , ~ _ . . . . . , . .. . _. .m.-._,e

|r . . _ _ . . . . . . .m. ._

_ _ . _ . . . . , . . . . ..- . .}
. . _ . . . _ _ . . , . l.

'. | .
. - . . . . . _ _..

;
. . - . . - .

, |
.

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

h
. _ . . _ _ . . . '

I \, _ . . . . . _

. . . . . - --<

. . . . _ _ . _ . _ , . . . . _ .
; , . . _ _ _ _ _ _

| '

; I
. . . .

9
t

1' | I
'

|
, , '. . _ _ . . _ ._ . . . _ . _ . . . .

| I r - ' - - - - - - - - -
. .-

' r
l

|
a

| . . 2 . . . ..
-

9 .

. ,_

6

i

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

. 1.
t

,
I

. . _ . . _ . .
. i
) | g

'

[ [,p[ }' '' ..
i, p j' *[ } . . . _ . . _ . -

!;

_ _ _ _ _ _ _ _ _ _ _ _ - _ _ - - . - - - - -
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* ' ' RADICLOGICA!. P3',tif ArrLICATION SUPPLEMENT

'-
, , .

NAME' _ !i3Rl"4 CRAIC (?::110 __
_(First) ( Middio )

'

__ (Lost)
__ .

School Attended: ||cwark College of Engineering, Newark, ?!J

LIST CELL *N YOUR TRAfMING AND EXPERIENCL Wlfti RADIOL 50iOPES AND OTHER SOURCES OF
.

IONIZlNG RADIATION (use supplomsntol thr.nts il rocessary)

1. TRAINING (To bs complated by Responsibli hve stigator, Radiation Protection Supervisor) 21 Oct

v/inet : w Nto m Ar.< <105 cra THE ri resta t cous ,t
IP A ttet.G (0,cre ans...) (C.rc!. ons.or )

e Priac.ples oad practice of 4 hrs Yes Pio {fes] PJo.

r.,J 'atten p otectio, . *

21 Oct 30
_-

L ii.seoottirety enecoorema nt
{t e s] tioYee th

e e:rdcodosatko au en: wor n
4g

t denques c.sd meteveeat,. I 21 Oct 80
.-. - - - -

- _ _ _ _ . . . _ -
i

c. lAr.tnemots:s did s adat >ns
_ __ . ____o__

botic to the wie on J e-os,re * /* hfG {ses] tioYes ib.

sent c l red anstw*r. 21 Oct 30

J Mig. col ef fects of h r +. 1** FN fei] No
< d o n :'a. 21 Oct PO

. ~. . _ - . . . . _ . . . _ _ . . . . _ . - . .. _

|f. E&ErJENCE
,.._ ..- _ __ ._.._ . ._ . -..._. ,_ __. .._.- .

COIOPE CR |M AX!!/bM AMI
.

: iC't (;t rRTTION ' OC A TinN Di'k A finM TYM U USE, |QTHER 50VML OF M'iURCE
.

I.19 ,?ated _ APC ,f fit . . . .
. .... . 4.1976 _ Pro *,.. .A.r..m r .P.i.e.r c i n c. P r ) j e c t i l t. st r ng . , , f .. .

| P,nliin
fM ullir . _ lh Cl _- .hPS: 'D . ... J M O ,P m tjgJ gt:ygi/.pnig,fty,.! M ,g,,,

T el f f ern ---A P. C.] !;D 1976 - Pros Solf Illumin.ited t@iprirmt
_

I,. .. .. . -_ _. __ . . . _ . . . _ _ . . . . . . . _ . . . u . _ . . _ . . _ . . _ . . _ -

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

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

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

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

pa w . . .e eeee W.seesk aa. .e i * reMe e p.4ee . ee . . a . s. e w. p e . w ,, e.. . - . . . ..g--,

5...._.___.__.. . _ . . . . . . . _ . _ . . .. ._. ._ . _ . . __. ... _.i

, . - - . - .+. . -. . . . * ~ .. i _ , - _ . . , . _ , . _ . - -

.L _ . ... _ . . ._ ._ . . _ , . . . . . .

a .. ._ -

.P Wr.a n 15, ,,

. _ _ _ _ _ _ _ _ _ _ _ _



r- ,

.
. .

. ,

"
.' . .

-
.

RAO! CLOG! cat. FO: MAT APPLICA* lot! '.JFPLEMENT

N/.Mg : Ondek Jowph Nf Jr.
'e (Lest) (F'est) ( hldle )

Enviiore.cntal qualitf Gmuu WG
At terided A,8,C. Sch%l, while in USMC

Aerolo<Jy C+ir se flATIU L.ikchurs t, N J

LIST bELON YOUR TRAINING AND EXPEAIENCE WifH RA0lOl50f0PE5 AND OTHER SCURCES Of
IONIZING RADl/*flON (vee espelernental sheets il neconoty)

1. TRAINING (To be completed by Responsible invest 6 peter, Relotion Protectiori Supervisst)

wggagggmuga 3'AMnCN 09 O*t THi KA tcRMAL COutM
iSMNtNG (Clette ws ee) (Circle easset )

e Pe aciples end o'ectise of Yea No Yee Ne'

vedeetsoa protest.eg,

. Redsmettivit y se* *'***at Yes No fee Ne.

steaderd.ees,o esd nea.toring
tesimigwee ead 6e stevnears.

. .

Cethe*oe es ved sons letwee No No
beeis te N wee ea t meeevre , Colirge up thtough
meal of eod east +eity C.11 cu l u s .

.

Q NehE''' "I8 8'eles sel effats el f nvi ron.nen t a l Managinen t No
' * d' "** 7 "''' OALnc rorr t..e. VA morse i,

. EXPERIENCC'

_ _ _ _ . . _ -

ISOTCPE OR I,9 AxtMUM AMT '

'M Dt N l C fl N la 4 Y vrt Or 'J58LTitER SOUFCL cp a
._.- - . -. . . - . - . . . - . _ . . . _ . . . . . . _.._ _ _

_ _ . . _ __ . _ . . . . ... . . . . .._... _ ... , _ _ ..,i-
. - . . _ . . . .

.
,

!
. - . _. -_ -. ._..__.........|..._...., _.......~ _

3
i

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

!- - _ .. .- .- .... . _ . . _ _ . - - _.- _ _ _ _ - - -

_ . . . . .

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

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

%

' * - i. , .=en i ew.--... - -

_ __

G

* se< m.esess. apo.pg e -

,7 _,,

*
- ** -se s.o.qy< . _ . . -

-7 , w.m,a w gg_- ,,, 4,,,

i 8* 8 - . . - ''6h--

** -

6 986cm. @ .sg --

_ _ _ 2 alse.

** * **M . M ed g e.4,a...gn.m----- g, .,,,,4 4 ,,,

.' l' Forra' 1 U ',, li Apr 73 ( API .hppl 1 to NI.*ll 305.'$ .

)G , | t i) Q- ' ' ('
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_

d. A*e9

iunIC:2]ICAL PERS3!.*:LL TR AI!!II:3 A? D EXfT 'IF.!!CF. ELSUE'-

,' (AICd T35-0)*
-

. ,

*
... .. .,

9.?. . . n. . .) * pl7 , ?.e s- .: . .> r .

4
,

r,illo)(.'ast. Firrt. ._ '

qpj,y,... p pri,y<3 tyg"g p1 g.r;...n n n+. , i eyy7 ..nou.n ..

., 1: nnTT~ - t v. _ ~ nml CYY T':''R TTW''DLY TUl?MTn A*rn

.

_

',7 TEIN Y]U.4 '11 ' P:!!:') A'!D EXi?RIE :''M L'ITit RADICISOT0* F3 A?:D OTitT.R SOUT.CF.S GP 10::IZI!;G
~,I ATION (Use nuj ric: *.ntal choots if necer:tary)

*qe.9.g*19*a.i.. . . >
= .

Petr.ciples :.r.1 pr " ticos of ra'liation rcotection
::adioactitit:i r =rc .ont stanclardizatica and conttorir.c techniques & ind r ronts
Fath atics ar.- ulculations basic to t}.o uso and r..caturstmt of radioact U .ity
Biolorical eff' .1 of radiation * "-

_ _ , .

Dg,{.TI0'. . t. T .,I,J.Y,ON TIC JC3 F0h!'AL COL"!SS3 WEE?, TP AI'TJ

_.

.

E A.. , . ,. > .ra L3. 4-a
-

. . . , ..

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

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

-

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

..n - - . . . . . - . _ ~ . - , . . . . . _

- w,~.. . . _ . - - - , - ._ - . - . - - -

*
I

- . . . _ . .. _ . . _ . . = - - . .. __ _ _ . - , _ _

.
= = ~

_ _ r-- . .. - .

. . . . . . 9 9 . e .s .
;g ,p

. .e e .

.e - .se - . .-ee e- e.e. *-' -

= ,*4.. .s t . " . .t ..
. -i, 'e..

..A.

, ,' ;0:: 140 AT I.">N DUR ATIr.': TYiC CP L':.:). ? 0? I'. . . .

n...
.

,

.- .- . :. . _ . -.

# t. r-o. g ee r{.ess e

t. ' 4 %s a t .. . - - .' -.... . . . . -. . . - . . .

., _ , . . . - e ,. .. . . . - . - . . . . . - . . . - . . - o.

e
. . . - . . m. . - . . . . . . . . . . . . - . . . . . . .- .

. . ~. . . . . . . . . ,z.m ,_ .. . . . ... . . __ .. .

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

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

. . . . - .. .. . - - - . ..... ... ... .. .. ~ -_ _ - - . . - <

. v . . . a . o., .e t . . ) . . ; . t, 6.)

. , ,
.

e

e .

8
w - _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _



b
,,

ej 14 l' A. ' ! M . l e e 4..' 6.h M ; .' ''
.

( q' * t . ; a . .' \ i, . o e' \## t.0 ?. f / 1. g e , y ,:
i

.

' Y '*} $' .- *
'

't>
A (4 L U .A..

.", N . % g;,.. Q .t.j g , e,
, . .

. C, . 6 214G* ** . .* , 3 . . , ,
. . y , . . , j . 'i . s .'. . s . . . w * 3). . , v i' / .. *.f. G']

*
L

; i . *.q ,, '' . /
. . +

t

,
,

',' ' 'u

I Ry Scp.tc:;.L.:c ITA .. ;
o

gse e. 7 g. t q g,n gg y egw.m.g e...f f. a.y o p* **.. ..m . 3.,9 y ,p y - . . .

- . ~ . .-. - ^ --_ 4 ... 'i
_

i

., w. 4,.,*
* 4. .,..,,...,-v.e . t .. Q,,

i- . . . .
,

*
, , il ... s .. .. ,

u.% .. ..?,.
, *-

.. . .. . . ..........m
! . (. .. .* *

. . . . ... t. .. . .. . . ..>%... .' .
>>

s..
.

4 .e .
4 . , ..,.....m..u . ..j w.>.,.,. g f.g. . .. . G . w S .9

4, , , . . . ..... ..w . . ..w.. . .

.- ..
.. d... 4 .s,.. . ~ . . .. w . 5 . .... .. > 1. . . .. . /. ., , ,a....t..,.. c -*5g. .. . . . . .... ... . . .. .

i.
,

.. .-c. ... .
.

,
,

c
.I .. .

*. . . . . , . . . , . . ....,.,a..*..o ...:,......r,.6..,.,. ... ..

,
. .. . . . . . ......%. . A. .. .. v. . . . - .. . . . . 5 .. n
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RADIOLOGICAL, FERMit APPLICATION SUFFLEMENT
,

NAME: KLl;CF. DAVID LeROY

(t. oat ) (Fitst) (Middle }School Atter.deJ: University of Minnesota 0 9ece: master of Public Health
_TFNANT AET_!/_IIir, WILL SUBMIT THRU INTERNAL CHA'4NELS,

-.. _ _ -

LIST BELCPN YOUR !aA!N:NG AND EXPERIEt4CE WiiH RA0lOISOTOPES AND OTHER SOURCES OF
ION! ZING RADIA;lON (use wpplemental sheets il necessary)

1. TRAINING (To b corep!sted by Responsible Inmtigator, Rodiotion Protection Supervisor)
_

w atet taa:Nto CORAfKN OF ON THE Ke KAMAL COUnst
TRAlNING (Cen!4 eas e,) (Cirste answer )

e -
a Principles oad part < e of Yes (~th' '(V , ~ Notodeettee p<oree N>r. AHS Ft Sm Houston. TX 1 month -

b RodMe>vit a reuse meat Yee dI5' No
.t ,s., 2, . . w ,,om,

.
- - a

tv.kn. cues or 4 * sov ents,

u..s. u,< . 4~3 ,i, e #. v.. & Q N.
-

o
i, c ,, , . . s . . . . o , a . ~ . .

,, ,. ,
1%4Al OI rtad 012't e s t r

gtg- i.dd e.w wel W.:e. or a .. .o v m
red et*

-.._

?. EXPERIENCt l'ot Applicable
., __

150!OFE OR IAAXIMUM AMT_
_.

01 DESCAIPTION LOCATlON OURATION TYPE OF USEOTHER SOURCE or M)URCE
__

__

M M4 h' WS g

+m= eubaugap , se-+ - - - .>p ,. g - 7___ __ ,

-*tW h@ - w- Whg Me W
_ g

Wh 9'aup** meme ' ,seg e mamp eges w egy . . . , , ., s.__ .-,,g

_-ere***e'-me !ww.--- .e-"h***= ese w 6-+*Me t Mthw Guk m e m ''

*- h-- *= e -- *ses - 4r po ,e. w e emsme = =. g.e- e-. - - +m me.m i . - e enem,e
__

-''O O $ 6 S$ N''#9941 4 9 mh cr'WED't4 fttrh !W M M WWd$e J
,_

IM" U O OMO IISO &64 &F'MM Mhb,&w4.- -hen >.r m M@ 4e$ |W M .|@ 6gae

M " C' ' - H - WW __ $ >M ees $ $ =h eme Mg. g SG 4e e " W365gggMW|M __pegg-_--.

GID e6 Hasm .*-r ans -<sta nee - _ rq u ansee we asagitaen e. +e. - e - e- r gw4+ - - - - - - _ Wsem .6 Z

' - - - -* - # M pW#4'-@ W MS+ ag-se y a.haengm M .4 wWted = M M M -'
4

i
F . = = = . - - G . _ - - - . -.

I AP lona 1 l!1 1 feb A1 ( AIG 3 M-3)
! (Previrw o 11 t 6 w, will be nr..wl unti1 e <haus ted,)
' -

,

|

- - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ - - _ . - -.
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c HM)! OL'M ICAL T RAIN INr,.

,

. LM 'W L R C . M I SIit
Hea l th l'hys i c is t , Armf Pulse Rarflation Division

6 hf On'The t o r 4a l
I- , ' > ' U"eii Irained Duration Job Coursc

Io.lples t.iil Public Health I / weel.s Yes Y. g). r
s

. tIce of sor, ice Scliools.

itration h$ Arny u hools
r<dectlen

dinactivifv f .a l i . Ucitth 17 weet , 'le > Tr s
'

'chools'o'.gre ent5 Ler<6 .e ,

'' ' l's 48 5 h t: hm) | $

thematics and Jehe - Horkins liniv i year th3 V o e,r +

' I, itlat lons v. '',," :la IJniy'

i .!og le a l Nbi c 'foalth i 1 reet s 'lo Yes
*

''<t(5 of Ses i;e o %.haolg
,41atlon u.A. 3 ,chools

i . . ,, c c :.

r. 7 , r. ab e r 14P,2 t o " irt h 19/.' Mr. MlSet served as a Health 6 >>;lor

'. #< ia, utth the l'. . A'm, 'ho,, l ea r De f e n w t a*,o ra t o r y n r <cs e d iao
o i!' f ' ysin anel fla !iat t' .e l i h r a t l on se rv i c e's t o af I tl$A rdt 9 vi<iong.

f r. 4 r u n ch 1972 to tir r*.ent Mr. Ha ge r ha s twen *,c r v e nts as t he l'"alth
8- t- 7perator ar;d ,1 i ' t n r.itih physicl,t ,i t (Fr Arriy I'u l u i+ . , t i a t i on

(APRD) k +. t fat i t : t /.. > >

3 ,'r i.,r ,il fractilort a' 4! [n: .'sienge!

!o a t loria l :'a.

l' fhe"|ral lah oator %ncelal|%f 'u W i ? I , I t . Mid l c I l ot t , r l fi .y

an s l .: n , t e , . t o , ! . .; I w ilth anit o oc it i. e t t n.+ a l e, t e.; ' i ' imitth,
Pabllr; ne it** %t. '..hers t , 1. L ' ! , $t r .,

L' fj JC l e." r |i Opefitlen , 'n As ty Sclu in ] , m'i
'<- p or '

,

P.h.'J % e , l

rl 16 Pla ;r Iiif r I, .t rea) './ts r b g bet o , 41r v. r ,1 (fn | ve r s I t/ '. P6; il
of Putrlit et ilt*, i. tan, PA% .

#'nd v.4 4( i d M, e is la y . r a l tiri ll th [ou r u', thii /,.e s i t y ad 'e i,

6 tea l t h ',v. l " t.c o . r , tan Alfeo'o. t em s"

o
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RADIOLOGlCAL TRAINING OF ROBERT A. AASERUDE i

On the Formal
Type of Training Where Trained Duration Job Course

Principles and Oregon State I year No Yes
Practice of University
Radiation Protection

Health Physics 2 years Yes No
Office, BRL j

Reactor Facility 15 years Yes No i

Radioactivity Oregon State I year No Yes
Heasurements University

Health Physics 2 years Yes No
Of fice, BRL

Reactor Facility 15 years Yes No

Hathematics and Orer;on State I year No Yes
Calculations University

ifcalth Physics 2 years Yes No
Office, BRL

Reactor Facility 15 years Yes No

Radioloalcal Effects Oregon State I year No Yes
of Radiation University

,

_ _ . _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _
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ADDITIONAL TRAINING AND EXPCRIENCE OF ROBERT A. AASERUDE

PERIOD: 1969 - 1984

1. Educat!onal: Rockwell HP Course (2 weeks)
Laser and Microwave (2 weeks) AEHA
Harvard School of Public Health - Occupational and Environmental
Radiation Protection (I week)

2. Job Assignmentsi

a. Chief, Health Physicist

b. Reactor Health Physicist

c. Radiological Prctection Officer
d. Radioactive Materials inventory Control Officer

c. Chairman, Radiation Protection Committee

f. Member, Proposal Evaluation Board to perform technical evaluation for
environmental radiological monitoring and health physics programs.

g. Special Nuclear Material Custodian
h. Alternate Radiological Accident / Incident Control Officer

3. Use of ionizing Radiation: (See attached sheet)-

4. Publications Related to Radiation Safety:

a. Reactor Health Physics Manual

'b. Special Safety Analysis Report for Criticality Alarm System
c. Environmental Radiological Monitoring Plan

5. Awards: DA Suggestion Award for more effective usage of Liquid Nitrogen
resources

.

4
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RADIOLOGICAL EXPERIENCE OF ROBERT A. AASERUDE

Max. Amt Where Experience Type of
Isotope of' Source was Gained Duration Use

H-3 1 curie Ballistic Research 2 years Accelerator
Laboratories Targets

Leak Test
1 year Leak TestSr-90 I CI "

Cs-137 9 CI 2 years Calibration"

Source

Pm-147 25 MCI 1 year Leak Test"

l year CalibrationRa-226 200 MCI "

Source
*

U-238 100 pounds 2 years Health Physics"

Surveys

PU-239 5 Ci 2 years Fission Folls,"

Neutron Source

'Am-241 16 pCi l year Leak Test"

CF-252 19 micro grams Reactor Fa'cIlity 4 years Neutron Source

Co-60 10,000 Ci 15 years i rradiator"

Leak Test

BA-133 Small Amounts 15 years chock Source"

" " "
CD-109 15 years

" " "
Co-57 15 years

" " "
Mn-54 15 years

" " "Np-237 15 years
"Na-22 " " 15 years

" " "
Th-230 15 years

U-235 Large Amounts 15 years Reactor Fuel"

Mr. Aaserude has a B.S. degree in Physics received in 1963 from Oregon State
University and a M.S. degree in Radiological Physics received from Oregon State
University in 1965. From August 1966 to July 1969, Mr. Aaserude served as the
Radiological Safety Officer for the US Army Ballistic Research Laboratories
and Chief, Health Physics Office with overall responsibility for the radiological
health ar,d safety program at the laboratories including staff supervision over
the APRD (reactor) operation, the BRL Radiation Laboratory and the handling of
all radioactive isotopes and other sources of ionizing radiation. From July 1969
to present, Mr. Aaserude has been serving as the Reactor Health Physicist at the
Army Pulse Radiation Division (APRD) Reactor, Aberdeen Proving Ground, Maryland.
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RADIOI4GICAL TRAINING OF !!UDSRT P. YOCKEY
u

,

8 .- Type o f ~ Where On.the Formal'

Training -Trained
.

{, - - Duration Job. Course

a. Principics & 'U of Cal Radiation 1939-1943 Yes No-

Practice of. . Laboratory 1948-1950
Radiation Oak Ridge National 1952-1959
Protect ion Laboratory

,.

b. inadioactivity U of Cal' 1939-1943 Yes~ Yes
Measurenents, 1948-1950

*

etc.

OPJiL 1952-1959 Yes No

1939-1943 hasc. Hathematics t, .U of Cal Yes-

Calculations 1948-1950-

ORNL 1952-1959 hcs No

- d.- Biological U of Cal 1939-1943 ffo NoEffcces ot . 1949-1950.

Radiction

ORNL ' 1952-1959 No No

9. Experience:

'dhere Experience
- Icotope Max Amt was Gained Duracion Type of Use

Used U.S. Nact tr CR-9 Co-60 irradiator at Hughes Research Laboratories. Approxi-
cately 700 curia from June 1952 - October 1962.

- Dr.- Yockey rc4:eived his PhD froa .the University of California in 1942 in l'hysics, ~
has workce with 37 inch and 60 -inch cyclotrons in 1939-L943; 1948-1950, aad
Assistant Directcr of Health Physics Division, Oak Ridge National Laboratories from:
:1952-1959. Certifled Health Physicist 1 Dec 60.

-
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ADDITIONAL TRAINING AND EXPERIENCE OF HU135RT P. YOCKEY

PERIOD: June 1969 - Present

Educational: 1;one..

.'. Job Assignments: "

Chief, Army Pulse Radiation Division, MTD
'a.

b. Chief, Reactor Branch, Vulnerability Laboratory, 3RL

Member, Radiation Protection Committeec. .

Use of Ionizin3 Radiation:.

Supervisor of BRL Pulse Rndiation Facility
Supervisor of MTD Pulse Radiation Facility

Publications nelated to Safe Use of Ionizing Radiation:..

None

Awards: N)na..

.
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SUPPLEMENT C

SUBJECT: Locations Where Byproduct Material May Be Used

1. Reference: NRC Form 313, item 5.

2. Contents:

Locations Where Byproduct Material May Be Used.

e
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RADIOLOGICAL. PERMIT APPLICATION SUPPLEMENT* ' . .
,

'

-NAME: FRAILER, RONALD LEE

(Middle)(Lost ) (Firit] ,-

EDUCATION SO!OOL: Johns Hopkins Universjty.
DEGREC: MS in Physics

.15T BELON YOUR TRA!NING AND EXPERIENCE WITH RADIOISOTOPES AND OTHER SOURCES OF
IONIZING RADIATION |use supplemental sheets if necessory)

't. TRAINING (To be compleed by Responsible investigator, Radiofion Protection Super <esor )

f DUR ATOJ OF CN THE JCA FCEMAL CoutSE
- WHtrE ta AINED

1R AINING (Cucle ouser) (Circle answer)

"'"
" f'jd ok.''' Public Health Service, HEW'

Rockville !!D 2 wks
r.

h @ NoYee. Rednectivitt mes:.reswe
steaderdiaetten and moastering Public IIcalth Eervice, HEW '
tecivmeve. ond iastav.ents. nockville, Mn 2 wks

ge p.9 no,o ,w.-m. aaos.e..
.

.

v.,

' b: ic le eve w S ead mooswee - Public Health Servico, HEW'-

neat of eodeactivo . P"'kville. M ._2 wksr

h h N*Y"
4. 8.elee 4 el dfeces of Public IIealth Service, HEN

' * * * ' ' ' * Rohkville, MD 2 wks

2. EXPERIENCE

MAXIMUM AMT |I
| ISOTOPE OROR DESCRIPTION LOCATION DURATION TYPE OF USE

joTHER ,,OURCE OF SOURCE,

I

'| Ir 192 100 curies APC-EA 5/68 - 9/75 Fadlography
.

.

.

-_

\
i-

t

i

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

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

.

. _.____.. ._ __
,

t
. . - . . _ . _ _ _ . . _

. _ . _ _ . _ _ _

I
- _ _ _

. . . _ _ . _ . . _ _ .

,

I
-__i . ___ _ _ __ _ .
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I.OCATIONS WhERE BYPRODUCT MATERIAL.MAY BE USED

Material may be used at Aberdeen Proving Ground and at temporary job sites
anywhere in the United States and OCONUS by APG personnel as approved by the
APG Radiation Protection Committee. The job site will include those of the
Department of Defense, the Nuclear Regulatory Commission, Department of Energy,
NASA, and/or contractor locations where com on interest or use items are of
interest.

Use of sealed sources in demonstrations for Executive, Legislative, and Defense
Department personnel will be subject for review by the Radiation Protection
Committee. Demonstration for civic and educational groups, if performed, will
be under the control of the Radiation Protection Committee.

Coordination with the host or visited activity and the APG Radiation Protection
Com ittet, approval will be obtained for off-post use.

Supplement C

_
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SUPPLEMENT D

SUBJECT: Facilities and Equipment; Protective Clothing and Equipment.

1. Reference: NEC Form 313, item 13.

2. Contents-.

Facilities and Equipment Summary;
B1dc 860 and 861 Drawings, and APGR 385-2,
Safet,y - Protective Clothing and Equipment"

"May be rovised without prior notification, see sumnary paragraph 4 underlined.
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FACILITIES AND EQUIPMENT

1. Facilities:

a. Hoods and Glove er Dry Boxes: Radiological Permits will require that'

, J. certain operations involving unsealed radioisotopes be performed in hoods or
dry boxes. NBS Handbook 92 will serve as a guide dependent on isotope, quantity,

d, and operation.

5^
#7 b. Shielding: Temporary or permanent shielding will be employed to prevent

excessive exposure when time and distance factors alone would not be adequate.
Shielding will also be used whenever feasible to minimize exposure'. Sealed
sources in commodities or test' items will not be remcVed from the device without"~

prior written approval of the Radiation Protection Committee.

~ 2. Handling and Viewing Equipment: Tongs, forceps, and slave manipulators, and
mirrors, telescopes, or closed circuit television will be used as necessary to
reduce exposure to whole body and hands.-

3. Storage: NBS Handbook 92'will serve as a guide for determining storage
facility requirements. Radioisotope storage shall be secured against unauthorized ,
removal. Radiological Permits will state authorized storage or use and storage
. locations. Commodities will be stored as required by publications promulgated by
Commodity Managers. Radioactive items in excess of needs will beheld and disposi-
tion will be made in accordance with AR 385-11.

4. Protective Clothing and Equipment: Appropriate protective items will conform
to the requirements contained in the attached APGE 385-3, where applicable, for
respiratory protection and items required by the Radiological Permit. This-

,

regulation may be revised without prior notification of the NRC staff when nek or--
.

better protective devices are recommended, such as revision by NIOSH and the Armyf"' _ Surgeon General for respiratory protection.-

5 Facilities: The Army Pulse Radiation facility has facilities in the form of
laboratory, storage, and instrumentation availability should they be required.
These are described in BML 19-00294-23 and SNM 1649 Drawings of the APRF
facilities are included on pages 2 and 3 of this supplement.

.
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SUBJECT: List of Byproduct Material

1. Rcrerence: NRC Form 313, item 8.

2. Contents:

Lint of Byproduct Material, A thru N

17504
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BYPRODUCT MATERIAL NRC FORM 313, ITEM-8
SOURCES A THROUGH N

Ba 8b 8c 8d

Chemical / Manufacturer &,

Byproduct Material Physical Form Model No. Possession Limit 4

Not to exceed 200 millicuries pera. Any byproduct Any ---

material with radionuclide and 2 curies total.
Atomic Nos 1-52,

inclusive and
54-83, inclusive.

,

Not to exceed 200 millicuries perb. Any byproduct Any ---

I material with radionuclide and 2 curies total
|

Atomic Nos. 1-52, except for the following foils,
| inclusive and plated sources, or sealed sources: .

54-83, inclusive.
Cesium 137 - 1 source of 100 mil 11 curies
and 1 source of 120 curies.

"Ilydrogen 3 - 17 foils of 3 curies each.
Scaled sources not to exceed 50 curies per
' device and 15,000 curies total.

.

Nickel'63 - not to exceed 15 millicuries
per foil'or source. .

Krypton 85 - not.to exceed 500 millicuries
per source and 5.3 curies total.

Promethium 147 - not to exceed 500 milli-curies per source and 10 curies total.
.

.

15,000 curies total contained in sourcesc. Hydrogen-3 Sealed Light ---

,

Sources, Gaseous not to exceed 50 curies each._____ _

,
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8a '

8b 8c 8d'-

Chemical / Manufacturer &
Byproduct Material Physical Form Model No. Possession Limit

d. Hydrogen-3 Sealed light sources 20 curies cpntained in sources not to---

Hydrogen-3 in solid exceed 500 millicuries each.
form

e. Hydrogen-3 Foils of Scandium USRC Model LAB 50 curies.in sources of not more than 3
or Titanium 508-3 or LAB curies each.
Tritide 508-2 or equal.

as in Army
M43El Detector *

'

f. Promethium-147 Sealed light 10 curies contained in sources of not more---

sources than 500 millicuries each.

g. Krypton-85 Sealed gas sources US Radium or 300 millicuries. Three sources not to
equal exceed 100 millicuries each.

5 curies contair.ed in sources not to exceedh. Krypton-85 Sealed light sources ---

500 millicuries each.

) 1. Nickel-63 Plated metal sources New England Nstto exceed 15 millicuries each.
Nuclear
or equal

, . .
~

J. Neptunium-237 Solid metal foils. MOLCHEM NCFNp237 5 millicuries in sources not to exceed 0.3
Any, for neutron . millicuries each.-

, ,

spectral measure-
ments

i

F k. Cesium-137 Sealed, low-level EON Corp or equal One source not to exceed 100 millicuries.
calibration source .

1. Cesium-137 Sealed, high-level ANC Corp, MDL One source not to exceed 120 curies.;

calibration source 1206 BM 6005,
, ,

or equal

!
'

. _m
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8a 8b '8c 8d ' '

. .- .,;

- Chemical / Panufacturer &
F/ product Materi11 Physical Form Model'No. Possession' Limit ~ * C 4

.-. ;
- - ~,44 -.iu=_ (c7_3;2 - SO4 colid . Savannah niver, Onc acurce .not to cicce J -. y. - 10' ni.3

'

<. 2S? cintesed in A1, Mdl. series 100
couble encapsulated
stainless' steel.

*

n. Americium-241 Solid metalic Amersham Corp 20 mil 11 curies total in cources not to
'

foil encapsulated Model AM41001 or exceed 250 microcuries'each.
between'a gold- equivalent

' '
- palindlur. foil and a

,

silver backing
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SUBJECT: Purpose for hhich Byproduct Material Will'Be Used

1. Reference: NRC Form 313, item 8.

2. Contents:

Surrary: Purpose for hhich Byproduct Material Will Be Used,
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SUMMARY OF PURPOSE FOR WHICH
BYPRODUCT MATERIAL WILL BE USED

,

Byproduct _ Purpose

A Research, development, test & evaluation, training ,
demonstrations for Executive and/or Legislative Branch
and foreign VIPS, DOD personnel and civic groups; as
reference, calibration and check sources; sources
contained in as components in equipment and instrumen-
tation.

B Storage of excess or unwanted radioactive material
pending disposal.

Y

c D (CFActivators in self-luminous light sources and lightC thru !!

sources in military equipment, such as fire control

s ystems, sights, level vials, and instruments; absorbeds
Fmaterial in icnization sources contained in detectors,

'c f L other similar devices;[ calibration sources for instrumen-
density / depth metern, chromatograph instruments; andj

. tation and neutron spectromcters.]3-d

Devices will be used, tested, and evaluated for military
application and in testing of military material in
various stages of development and/or the improved
version of the item as determined by test and evaluation.
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SUBJECT: List of Radiation Detection Instruments -

1. Refer ence NRC Form 313, item 10.

2. Contents:

List of Radiation Detection Instruments

NOTE: Additional instrumentation listed in BML 19-00294-23 and SNM 1649 are
aino available.

Instrum.<nts may be replaced when obsolete or unrepairable with a similar item and
added to with new programs or reduced with the completion of tests. We request
an exe pt.icn from the amendment process under this license should such be the
cace. '1ho Radiological Penr.it Process reviewed by the APG Radiation Protection
Comm.ittro and the Radiation Protection Officer, imposes conditions which include
proper an1 adequate instrumentation during the conduct of testing.

|
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RADIATION DETECTION INSTRWXYES

R a d. Sensitivity

.T.zna E23. D9rcet3d Rana * h g
.

-1.. Gt counter- 1 Seta 1,ess than Measuring
Eberlina CO-4 hag /cm2

2. - Scint. Cou.1 tar 1 Alpha N/A licasuring
' Eberline SAC 4

1. Liquid Scint. 1 Data N/A Haasuring
Counter, 3 edman
Data Mate II

64 Rberline PACISA 2 Alpha 0 2x10 cpm 1.5e8/cm2 Survey

S. B.A CM Noter 1 Bota/ 0 100iaR/hr 30mg/ct:2 Monitoring
Cann

6. AN/PCR27 Q1 Mctor 2 Bets / 0 500inR/hr 0.005 mica Monitorina
Ganraa

7 Victoreen Meter 4 Beca/ 0-300edt/hr Ion Chadaar Survey
Model 440 Cams

X-ray-

B.. Prima Mai 207 2 X & Gessa NonSaturating N/A Pers
Chirper Monitocine,

,

29. Eberline Wiation 1 3 eta / Approx 1200 30ing/cm Monitoring
Honitor F11-19 Car.aa c/m/iaR/h

137 Cs field
0 500K c/m

16 Eberline Afr 1 Beta / 0-50 K c/m 1.4 - 2.0 Air Particlo
- Ifonito rin,, Ciraa mg/cm2 Monitoring
System 1213 7 *

11 Pers Dor! utces 7 2,of whic.h X& 0-203r.r N/A Pers
IM 9Z or wat 14 used far Cama Monitoring

Equip Haint & Equipment+

- L 75 - Eberline F At:IAD 2 X & Car.s . Nonsaturating N/A Pers
'

RTIA Chirper Monitoring

13. RAD ALSET r: y Inc 1 % & Coua NonSatursting N/A Pers
Chirpor Monitoring

|
145 AN/FDR27R Of Hotor 2 Deta 0 50thr/hr 0.005 mica Monitoring

. .

-_.__._m________- _ . _ _ . _ - - - _ _ _ . . _ - - - . . . - - _ - - _ - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - " - - - - - - ^ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ' ^ ^ - - - - - ' "
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tediction Detection Instruments (Con't)

Rad. Sensitivity
Iggg & Detected RanRe h g

i b Victoraen Ion 1 Cana 0-10hr/hr 550mg/cm2 Honitoring
Cha2ber Model
5928

|5 Eberline at Meter 1 Dats, 0-200rar/hr 30mg/as2 Monitoring
E400 Ca:xna

|7 Eberlina Qi Meter 2 Dota, 0-2Ks/hr 30mg/an2 tionito ring

E 520 Cans

13 Dosinater Charger 5 N/A N/A N/A Dosi.netry
Victercen 2033A or
Equal

19 . Lardsverd L51 3 X+ 0 - 5 RAD N/A Equipraent
or equal Cnu Maintenance

Al so avail.?.ble oro those instrur.ents balonging to the APRF (Ronctor) as 11cted in
5AM 1649 and MfL 19-00294-23.
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SUBJECT: Summary ot Instrument Calibration ,

1. Reference NRC Form 313, item 11.

2. Centent 3 :

Sur.rary of Instrument Calibration
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CALIBRATION

1. The calibration of radiation detection instruments is performed by the
Internal Calibration & Repair Center (ICRC), US Army Missile Command, Aberdeen
Proving Ground, MD 21005, in accordance with the Army Calibration Prodram.
Instruments are recalled fcr calibration through the use of a computer print out.
The frequency of calibration for radiation protection instruments does not
exceed 90 days. Sources used are those of the ICRC. The ICRC is covered by an
NRC BML.

2. Dosineters (self-reading) are submitted to the ICRC for inspecticn and
certification. Calibration frequency is 180 days.

3. Services and frequency for TMDE & Radiac Calibration / Repair is in accordance
with AR 710-2, AR 725-1, AR 750-25, TB 750-25, TB 43-180, and TB 38-370.

\l
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L

SUBJECT: Radioactive Material Storage ,

1. Hererence NRC Fom 313, item 9

2. Cont er.ta :

Sumary of Radioactive Material Storage Locations

|
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RADIOACTIVE MATERIAL STORAGE

1. General radioactive material storage will be in cither of two above
grcund type nagazines. Security is maintained by a plate steel locked
magazine door. The buildings are unoccupied, masonry and brick construc-
tion, located within a fenced and guarded access industrial area which is
restricted to the public. No electrical or other utilities are available
to these buildings and no flammable materials were t' red in the structures.

2. Building M L66 dimensions are 16 x 10 feet. This building is used for
storage of excess or unwanted radicactive or conmodity items containing
radioactive ccmponents and sources pending disposition or turn-in.

3. Building M 376 is 8 x 8 feet and is used fc. storage of sources when
they are not in use and for excess items pending disposition.

Supplenent I
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-SUBJECT: Method cf Centrolling Off-Post Use of Sealed Light
Sources and Ionizing Sources

1. Reference: NRC form 313, Item 5
o

92. Contents:

Annex 1 Sumnary, Method of Controlling Off-Post Use cf Radio-
active Scaled Light Sources and Devices Using Radio-
active Sources as Components for Detection Purposes-

Annex 2 Radiological Safety Primer
TECOM Pamphlet 385-1

.
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SUMMARY, METHOD OF CONTROLLING OFF-POST

USE OF RADIOACTIVE SEALED LIGilT SOURCES .7 AND DEVICES USING RADI0 ACTIVE SOURCES AS.

COMPONENTS FOR DETECTION

1. Source descriptions

3 85a. Self-luminous devices containing H ,' Pm, or Kr, and a phosphor will be
used to illuminate various components of military equipment, example: Fire Control

| System, etc.

b. Ionizing sources containing H on foils such as Scandium or Titanium Tritide,241
g foils encapsulated in a foil matrix of gold-palladium gcc and silver backing

or Ni as plated foil with in a cylindrical fixture and/or Ni plated, rectangular
foil in a gold matrix contained in an internal component, are to be used as compo-
nents in detection devices such as the Army M43E1 detector, Chemical Agent Monitor,
Automated Chemical Agent detector and alarm or similar military device.

2. These devices are to be tested by the US Army Test and Evaluation Ccmmand (TECOM)
(^] only at DOD installations or activities. Military hardware, as approved by the Rad-
U lation Protection Committee (APG RPC), containing sources used for display purposes '

will be under supervisory control of a qualified escort and is to be exempt from the
requirements of this supplement. Prior to submission of devices to the testing
elements, the proponent agency will comply with the safety and health requirements
contained in current Army and TECOM regulations.

3. Agencies such as, HEADOUARTERS TECOM, and TECOM subordinate commands test these
devices infrequently so that it is impractical to cause them to apply for an NRC
License or retain a permanently assigned Radiation Protection Officer (RPO). Because
of the extended duration of some of these tests, the nature of the sources used, and

'quantity, the assignment of a RPO to these test areas on extended temporary duty for
the entire testing period would be economically unfeasible and inefficient. For
example, some devices containing sources will remain untouched, exposed to tropical,
arctic, or arid environment for extended titte periods to examine environmental
effects on the equipment.

4. The alternate approach is to dispatch a Health Physicist to the test site during
the initial and the closing period of testing. The Health Physicist will provide
on-the-job training to a designated on-site Radiation Safety Supervisor and an alter-
nate who would supervise radiation safety. The Health Physicist will be available,,

on call, in the event of an emergency of other condition which may require his

i presence or advice. An on-site inspection by the Health Physicist durin6 the test
may also be performed when determined to be necessary by the APG RPC. ' Travel and
per diem costs would be paid from test project funds.

5. Method of accomplishing the above:

a. All requests for Off-Post support will be channeled directly to the Chairman,
APG RPC at the APG Safety Office; and the RPC will act on each request on a case-by-

h case basis. :

Supplettent J {
Annex 1
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I b. The Aberdeen Proving Ground Radiation Protection Comnittee
will review and approve a Radiation Safety Supervisor and an alter-
nate from each activity scheduled for testing devices under TECCM

| Auspices. The individual and his alternate will receive on-the-job
! training supervised by an experienced APG RPC assigned RPO, HP, or

HPT.

c. The on-site Radiation Safety Supervisor and his alternate

| will be responsible for performing the duties outlined in Section
'

XV and XVI of the Radiological Safety Primer, TECCM Pamphlet 385-1,
Annex 2, of this supplement as appropriate.

| d. On-the-job training will be as follows:

(1) An APG RPC assigned RPO, HP or HPT will give a radiological
safety presentation to test participants prior to testing.

{} Instruction will include:

(a) Purpose of using radioactive materials in the test program
! and the need to document the fact that a hazard does or dose

not exist.

(b) History of radioactivity.

(c) Type of radiation emissions.
.

(d) Characteristics, alpha, beta, and gamma radiation.

(e) Natural radioactive background.

(f) Radiation dose units.

(g) Quantities of radioactivity.

(h) External hazards.

(i) Internal hazards.

(j) Control of radiation dose - time, distance and shielding.

(k) Radiation detection instruments and monitoring devices.

(1) Survey, swipe and leak test requirements.

(m) Personnel monitoring, washing cf hands, etc.

(n) Emergency procedures, accidents, leakage, fire, explosions.

(o) Corrective actions to prevent spread cf radioactive materials
in the event of emergency situations.

(p) NRC and Army radiation safety regulations.

(q) Description c.f eagh item of equipment utilizing radioactive
material, assesment of probable hazard and required protectivo
measures.

-2-
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~(r) Demcnstration of the presence of radiation. (Use audio
cn the instrument)

(s) Summary question and answer session.

(2) The !!P will supervise the local Radiation Safety Supervisor
and his alternate in the performance of duties outlined in Sections
XV.and XVI'of Annex 2 of this Supplement. This supervision will
continue until such time that the local Radiation Safety Supervisor
and his alternate are-deemed competent to supervise Radiation Safety
portion test operations involving devices containing illuminating cr
ionizing sources. The HP will submit the names of the Radiation
Safety Supervisor and his alternate to the Chairman, APG Radiation
Protection Committee, for review and approval. Near the end cf the
; test' period, the HP will visit the test area (e.g. prior to test

(~l termination) for the purpose of providing further administrative
N/ instruction, advice in evaluation test results, and returning

borrowed test equipment.

(

>
1

J

.
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>
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RECORD OF ENVIRONMENTAL CONSIDERATION

Title: lyproduct Material Licg se 19-00294-19 -

Description of Proposed Action: (Brief description (if not obvious from title)).

Renewal of License.

Anticipated Date and/or Duration of Proposed Action: (month / year of expected action)

June 1934

It. h:c t n determined thrit the action (choose ene)

a. I:, adequately covered in tne existing EA EIA EIS
__

en ti t i o'. and dated

--.
-

Ob. Oa!!ried for Catagoric:11 Exclusion # '
Appendix 2,

Ah 2CD-c.

c. I. cxempt from '1E PA re-qui ret.ents under the provision of (cite

cupor.vdirzg law).,

!

1

'

. ,d , '

SIGNED: 's '

-

(office responsible for pr:pcced action)

'
DATE: _ __

CO"CJRhENCE: f 4W \-
F niron satai Management 0:Tice

DATE: 1/6 b N __ _

/7hoY
; 175C4
|
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EADICIDGICAL SA::.if FEI'EE '
-

This pa=hlet is a general priner for ncn-radiation workers er
for individuals who are werking with radioactivity for the first'

'

tine, and who, therefore, need an understanding of the rudinents
of radicactivity. "urther, the adoption of the basi: protecticn
techniques cutlined in this panphle can assist in liniting
exposures to icnicing radiaticn. Sections XI'l - TI I present -

specific infc=atien related ;c the test,ing ac '"-i cus night
'

n
visien devices. These sections provide base-line guidance for
activities, such as test boards,that de not have radielegical
prograns.
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Prc=ethium (P=-l!.7), Tritiu= (H-3), Or Irypten (Ir-85) . Items

containing radium are being vi*hdrawn frc= the supply system as

substitutes are developed.
'2. Cbfectives. F.rperience has proven that persons who are prep-

.

erly infored of radiaticn hazards are not careless nor fearful,

~

but cauticus in handling material which produces radiation hazards. -

To this end, reading and understanding this primer shculd se:-te as

a stimulus for inexperienced persens with the Objectives that they

will be tetter informed, =cre aler*, and core eccpetent in working

with radiation haca-ds. Additional objectives are:

a. .To supplement radiolo~ical safety suidance provided ins

US Atccic Energy COc.ission reg 11ations (Title 10, Code of Federal

Regulatiens) and publications of Cepartcen of refense, Cepartment

of the A: .q, US A: g- V.a*eriel Coc=and, and US A-.y- Test and Ivaluation
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attention of the local Health Physicist 0r ?.adiation Protection

Officer for assistance and guidance.

a. All radiation err.osures will be ken.t as low as n.ossible~~

and in ar%v event lower than naxi=u= nerrissible levels.-.
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a.c- . a. . . d. >^0 , w",: n,A1'. .adi.cimed.aa. sa#e.y e...-d.as 4... t-

ss. .% . . . . ,

. ~ . , w4 , , be eda. 4 .. ' ..k. v- . .sye, 'a*.eA a ..d 4 . 4.* 4.a l ' ad. kf +k_a.+,
- . . . ...

person naking the entry.

h. All contacts Tith post and 'cff-post personnel concerning
'

* k. a. . adi.ol.a, g4 a. al se..*'a. vf y~. ' g'. e_ v'.' .' b a ch.anr a' =d * k.. t.' ck.. ' k. a_ '_~c a.l. ..

e

Health Pb.ysicist or Radiation Procection Officer. -

.. a 2. , o., + 4. 7 ,. 2 .e # s a k_o . 3 =. s 4...*,.o ''..a. ae va.. a c.a. a .d. . . . . c a .". . . o -4. .
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. . a . .. - -
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. . . .

dt= ped on 2e ground, nor burned unless autorized by te AEC and

t:o.o r.q,, ..e s , al .
.

o
.. . ..e

J. Installations /acti*tities tat are scheduled for an AEC radio-

, ge,a.7 d..st. ea +.#..r. c - 4 ..so. ec ' i-.. '.~1 a4- o k.e a.c,a. .^.', , .. .' ' 1.. ..o 4. .'f'- . . . . . . . ,
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. . .

address.
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Section III
&

DISCOVERY AND UNEEESTANDI'IG J

m
-::

4. Discoverr. ma

i
3a. + Radioactivity was discovered by Professcr Sequerel of

.
..

France in 1896. Professor Sequerel was ccnducting a study
.. =_

to determine why a piece of uranium rock placed en a
i
TJ

' photcgraphic film, after being placed in sunlight,
-

'lil+
would e en developed result in a dark outline of x

a
__ n

the rcck en the film. At first he thought that the

1rock was abscrbing sunshine and later was "aba e' g g
-

a
this energy to the film. One daf he placed the p- S

-. ,
--

rock en the film withcut first exposing the rock 4( ,Y! -

4
to sunshine. He was a aced to discover that .. # - it

t 5,3m <
~ %=. e- - -=

sccething other than sunlight energy was being [/ )Q V [ @,R.
i 5%'

f ) :mmgy -.

released by the rock. His later experiments ( 1 hpr =-

R . b8) *
+&'$c b iI$>w -

f 5and the work of others established the fact +

s w-a

.dg
3@%

1 =
that the uraniu reck was spontaneously

,
ji

( . 1m 'T _
# - Qesitting s=all invisible rays cr particles:

w l-: - - -

A -w' x =

4cne pcsitively charged, :ne negatively }' \
'

Y( "charged and cne wi $ no charge. These <

m-

were naned alpha particles,' eta par- 9
-i
A
'ticles and gerna rays,

~

-

A
* The property of certain atc=s to spentanecusly emit alpha er beta e

8particles, gn==a er X-rays or cf undergoing spontanecus fission.

-eM
s _.

_.

-

e -

-

5
,

t

.
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b. Radioactivity is nothing new. ?Ie have been eating, drinking,

and breathing radioactive materials all of ou- lives. Also, we are

constantly bcabarded by cos=ic rays frc= space and from ga=a rays

emitted from the ground and frca p'ractically every material near to "

.

us or with which we cete in contact. As a result of living in this
.

radioactive environment, our bodies and the food we eat (animals and .

plants) are radioactive.

* P-i atf scurces of nan's
radicactive envirenzen

OSMIC RA S

2(
- /-

3

'

. ,

/

.:. , -~
,

''* *
.

\. n, 8
I.

,

,

1-

'd 's \ ' '

*,.,

14
7,-- 3

{
\ l Y , ',/)

-1
'Radibactive '

)N W 3 y, ., r.Po, si, es, 1 ' c ,n -
.

from rsden de gyg , , , 'l \y / , I #

Q { d ,, t ,
f y,,,

Y t+ ,.',/ i g/ .(., -
.. sy a,d. ' . e

'

4 4
-.<g

8'. # ,' F i d ' 4-

Radisactive ~. s>', ig (
4 I--.

\/.- 11n 4g
( .h . , J. taJ 4 ,fg. l , Q . . r , .i . !tJ L\

y ' y &' g ,
)from 2h

,
i

Th deca I
- - ' < v '" '

- i < ' ,, , ' ' ;i ) J,. r [ ("i
4f > ,'t j, , ' '

. v+ t' <,

}*,-,,
J, , .

''
= / :.'232

'

| %
~

* ** 1 Yff
~

h
~

Q'{d..v%'\,v)*yr*Q,,y4 :,s de; j' t ,

- 'd . . . s . .. s . ,- -
t ,,__

^ AA Fallout - - - - - Reactors '

COSr 137Cs - 85Kr

Ra gas from radium Natural rsdicactivity

in soil 37 147 176_ 187
in soil: U, Rb, Sa, Lu, ReK

* Referred *4 as
background radiatien Isotopes of 7 Pa Th le Ra 71

,

Rn As ?e 21 Pb 71
'

Vb i". Q
~

.
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5. "liisen Cloud Chamber. A device known as the "lilson Cicud

Cb..c. ' e.* ( cea. . 3",_ '. be '.^ew ) '.a '.e ." ",'^v *.^.a d ~. *. sus.' .*. s e .=". n ~.*.. ~..s .. ?
-

**- '
. . .

+ b..a. ,aths la.9+.. '/ a.'.,ha a..d * e'.a ,a- ' ,a. ' a. s a a- ''.a.- 4 ^n *..~.ed. '4".e ".ta e ".s -
. . .

saturated air en cheir way to an oppositely charged plate. The ga=a.

rays have no charge, and hence, are unaffected by charged plates. A
,

r as shownphotograehic film n. ieced at the co.a.csite end of the lead c. io

. . . . .. .. .
Th =a

d 4 '.* S. .e(' 4.*. g ~Q .*. .''ge. g'. {a.p. o g *..h.p. #I 4.* d 4. 9. 0 *.4.*f a. e .I ' .h. a. -. c.'c .M.vf.

3.7 *ka b g .7 o. .A *4.* 1 a. d. 4.m. . ' b. a. 7.a c A .,4.a .m . . .. .
y

.

+ .=t. ATh~

r, ; , , -F/L.MLEAD PIG
''226 Rr

. .7 w.er n. <
go m

'%
/. . . _t . . .; W'

PLUS DAUG.4TER.S V \ 1
-.

^ ". p u ~,' GAMNM RAL
N...~L'~Q,/

lEM1 mH G a:, 8 ; '

''

AND ? RADIAT/oks
Pt. ATE-

_

A, . O * h. .o. w. S an.. 4 % p . 4_ * , . T w, w. A. h.,,.* W.o. .w#. * ". A. *=.e d a ..a.c.e.*)*J . .g . 4. s# #. m. a.n..'. ..e...-4 w
6 e. _ .. ..a . . . .

.

*^

a' + %. s. e.. e. . . 3. r.ay .s '. 4.%,,% . 4.,., c. .e w e e..g ' a. o A. ., a % ,. . . a. w. p A.a . e. 2 d e. y -.
...

-

..
.. . . . . . .. . . . . .. . . . . ,

.

. 3 e p.i o a g v=. J m. * a. e. **.*. - o.d. a. ,.=. ,o0. .7.h. 4. .* .W.
*

. H.a 4 g 'ip.v o. . .a .J .e a. n . . 2a. 4.a.<n..
af 1

. .. . .. . 3
**

.

* . .. y y* .

*

* . . k. a.. e ,..d. b 8. .; J. 4. a. e..= 4. # 1. ,. c. ,**

. m. . .=. 4 g.....J..
%. . S. A.ng ea.d. .%.,m....n. o n..

.1.q 3..:,.g .w - . .
....y . . m

4.e n.. e.# * b. a. * w gn.. .a .%. . 3 4. a v. n. * . h.a. .c a. 3 * =.W.g .i. o, .v J. 4. .a. g J..n.. a b..a.1 4 . e.
*

3 . .?
.g

. .w
. .. ** . 6 .. .Ay y.

_

m. e. + v . w v w,yf . "."'.%. 4 .e. m. .g = p. e. J a. n.. . J. A a. n.. 4. .J' f.a.d. g a.. q ' ab. 3
% ,j, . o o.n...e 3.f one .

.ym
. - . . ..y

. sy

* g e". 2. s '. a. s .e *%.s. e..gn. . a, G. P. g %..a.3 4. m s . .e . *2 4. .. .. 4 2.a c ~ ?. 3 .e.>. 3*
*

y . . .. 6 . . .w. ... . y

.

. n. a b e A. v.e A ? * a. d ".w o. .m.e e%. p. e l. n. e r * *.,.m .1 c *. a. .? s.* A.s. ;3 -.y'.e. E. A. h. . -.r o. 2 * > a. ...A.,*

m w J .. - . . . .
2 v y . ) . y p

.a,..,,.,__... . . ,, ..._ . . . ,. .,..a......,. .. . . . . . . , . , ~ _ . . , ., m
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ele ents by alpha bcmbardment are shown belev in the alpha bombard-

=ent of beryllien to form carben and a neutron. The neutron part of

this bcabardment action was not ur erstccd until the existence of the

neutron was preven by Sir Lawrence Chadwick,1932.
.

Basic data
'

UNIT SnGOL CHARCI * RI1ATIVE MASS FANGE IN AIR VIICCITY -

,

Ga:ma Ray y 0 0 + hundreds of yards C

3 eta particle 6 -1 .CC0549 + 30 feet .9C
Alpha particle es +2 4.CO270. 2-3 inches .lC
Neutren n 0 1.CC8986 + hundreds of yards .lC

Proton p +1 1.007594 - 25 inches .lC

+ ranges vary greatly with energy
* alpha bcabardment pretens
C = speed of. light _

'He the 2 in the subscript (2He) refers to the number of prc*cns in...

2 )
the nucleus, the 4 in the superscript (4Ee) refers to the '

-

I ccabined total of protons and neut Ons in the nucleus.

|

| Basic reaction
!

'He (Eelium), 'He (Alpha Parti:le) 2 Ilectrons =-

| 2 2
|
'

3

NC(Carben)+0N (Meutron)
/ 0'Be (Beryllium)'He (Alpha ?arti:le) =-

=2 .ie

.

.

Nete: 'he alpha be:filium ccmbination used by ~_crd Rutherford and

c-he: early pioneers is one of the current standard neans used .

to produce neutrons.

.

$
e .

B

- -. . - . _ . . _ _ . .
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*Secticn IV
.

CCM.ON RADIATICN TIE /S

7 Eose tems .

a. Ecenteen (R). An accunt of radiation exposure, in air, from~

X-ray or ga-a radiation. Cnce reenigen had a si=ple definition, still,.

approximately correct, as the a: cunt of radiation cne would receite from

one g am of radi= if the person were to retain one me'er vray frcn 'he

'

radium for One hour. Now, rcentgen is defined as that quantity of X Or

ga=a radiation such that the associated 20rpuscular emission per

.001293 gram of air, (1 :: of air + S.T.P.), produces in air ions (2.CS
9x 10 ions pairs) car:fing cne electrestatic unit of quantity of

electricitf of either sirn.

> b. Millircen*aen (nR). 1 Of a reentgen.
ICCC

c. Fad. An absorbed dese, Or the enerr/ i= arted to natarial,'y

10ni:1.g radiation per unit nass of material. Cne rad is equal to .he

abscrption by an type of ionizing radiation of 1C0 ergs per g am.

d. Millir9d ( rad). 1 Of a rad.
ICCC

..

e. Reentren ecut ralent een (res) . A unit Of biol:gical dose equal

to the dose in rads cultiplied by appropriate ncdifying facters..

?adiation Oc sa em:1inien
.

X-Ray, Co-- a o r 3e t a . . . . . . . . . . . . . . . . . 1

Proten, Alpha er fast Neutron ....... 10

e,, u a--sT seet. n .......................... s

* Standard Temperature and ?ressu e
.

,

t
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f. Millires (nres). 1 cf a rem.
1

! 1CCO
'
.

|
' 8. Cese rate terms,

a. Reenwen/hr (Rhr' . The rate at which radiation is emitted

as =easured at a particular point, usually by a portable instrument -

such as a 3eiger-?&ellerer ion chamber meter. Note: Most R/hr or
.

=R/hr instrument readings are approximately equal to rad /hr, = rad /hr,

t . - ,%. . , . . e/.,
..- s. .. ... .

-.r/hr : 1 of R/hr
10C0

radhr : Rate at vhich an absorbed cose is being receited per unit mass,

m nd/hr: 1. Of rad /hr
,crA v s,C

rem /hr: Ocse in rads /hr x ac.c. roc.riate modif-d.n6~ factorJ

tram / r: _i cf rem /hr ./h
wC0..

Cuartitati're te:- s

w c . . 4 ._ (,a 4. 3 .b.a *. a'' *i n* #.* / af a '. .> '.' #. .'. a c ',, #. '. e ".".'.' ' .# <* =...".-#..-''.e--- . . .
. -. . . c.

,-

g ating at a rate of 3.7 :c 10'g a:ces per seccnd (:?S) or 2.2 x '.C'"
,

.e -s . . ..o, .u. . 4 . e g- 4. ., 3 ,. e . s , . . ... ... .. . . . . .

n

.c .s? . m..e..n< c.e., . .9 wi.n_ _ , ,. ,. , , , 4_ . ( ., . , T . . 3 a . . 4. , . > . .s .s .
- -, ..

, .. . .
. -.. . ., . .

ICCO
,

d. Mi2 c'ir'.e fuCil. ^ne millionth of a curie, 3.7 x 1C' :FS cr 2.2
.

6x 10 gpy,
-

3 . ,. ,. . . g a 4 . . , . . < . , , .c, n. 4 , _, . 4. . .. c_ . . . e . r . .. .c , 3 c_ 4., . . . . . .... .. ,. .
.. -.s . . . - - - . -m . v....

4

. 44* * C7.4.,V ". $. $.4 )#

.

\** O. 4 n m,4... J . [ .,", ? .'s. 3 s. a. , . . . e. J. .
.. -wv . - - - _. , ..

*

. sm
.h8

1



__

i

25 October 1971 TICCM PAMPHI.IT
I NO. 385-1

Enerer te=s

g. Hectron volt leVT. A unit of energy equivalent to the

a cunt of energy gained by an electren in passing through a potential

difference of one volt,-

h. kev. Cne thousand electren volts.
. .

i. MeV. One million electron volts.

Section V

RADIATION DCSAGES
.

9. Aversee desare. The chart below will give a rough apprcri=ation of

the radiation dosage received each year as a result of just being alive.

The chart will prove useful in relating any expcsu e received while

working er visiting a radiation ares; for exa=ple, cne night receive

10-20 tres and then by ccapari g the yearlf dose of over 3C0 crem

received naturally, realice that this dosage is relatively insignificant.

Although 10-20 = rem is relatively a m'1 dese, the basic philcscphy of

working vith radiatien is always to limit the a= cunt of radiaticn

received to the icwest possible a:cune. The radiation a: cunts in the

chart can be cff by a facter of 10 in sc=e cases; fcr example, a full

=cuth X-ray cr flucrosecpe would easily exceed this fac;cr of 10. li2e-

wise, if you drink water frc= a well where high radium scil centenc
.

exista er live in high scuntaincus country where ecssic rays are cre

intense, the fac cr of 10 would be exceeded. If you live in a brick
.

house, ycu can dcuble the er. cunt shown; if your house is cement, you

can triple it.

.

1
m
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Scurces of Radiaticn Ocsage ;c Man Per Year in = rem /y-

60 100

N~ 40
37 40 a

m x
30 m5

- a, h C::/ u 6 c9 20 x' 3i
L --

5 ::a wo -

4u s.- a m u --

oe -
Oc ce ga g - a -nen o

- s e o SaM h " "e ae e: o
- a es ea w u = caou oa is av c- co a 5 s o

- -v s :: <* .

10. Acute dosare.

a. Effects of acute radiation exposure (in re=s, 2/. hcur exposure)

500-1000 b 'hCI' deaths, few
(( survivors

~

3CO-500 Illness and possible death

| 100-300 Slight to severe illness
,

25-1C0 31ced changes, but nc illness
1

0-25 C'# 4 "''y not detectable

The chart a'ecve ccrrelates the Occupaticnal dosage Of 3 re:/qtr and

non-cccupati:nal desage of 0.5 rem / year with the large desages required

to effec; illness,

b. Cesage is a product of dose rate x time. It can be ::= pared to

~

your autc=cbile speedemeter; for example, if you wre to travel at a

speed of 30 iCJH for two hcurs, you would travel a distance Of 60 miles . .

Likewise, if you were in a radiati n area where the dcse rate was 30 R/nr

and you remained in such crea f:r two hours, then the dose received would

be 30 x 2 er 60 =R, equal to 60 =re=. 2.e dose rate in the exs.ple abcve
.

10
-

I

,, ,
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teculd be read directly frca your radiation detection instru=ent. In
.

su= man :

Dosage = Cose rate x time

- Tt=e of stay in rad area = A11cweble desere
Dose rate

~

11. Allowable Desere .
,

a. Radiation effects in regard to time versus dosage is si=ilar

to the effect of sunshine on a persen. A large tscunt

of sunshine received in a short period, even one day,

can be very damaging. Ccnversely, the same amount

received in shorter ti=e increments cver a =uch
, /A l 'j #

- .

Qh
' e

lorder period would not be da aging. Radiation d

received in a 24-hour period is scre damaging
~

vr

to the bcdy than the same a= cunt of radiation

received in small increcents over a cuch

lenger period (chrcnic radiation).

Allowable rsdiation desare

Radiation workers . 3 recs /qtr- cr. . . . . . . .........

3CO arsa/ week
Ncn-radiation workers . . . . . . . . . . . . . . . 5CO = rem / year

* Yearly linitations fcr radiation workers are further centrolled by
,

age f actors using *he formula 5(N-13) inere N = age at last bir-hday.
.

Frcm the above chart, a persen 20 years cid could receive 5 (2C-13) =

10 rems expcsure without harm in one year. Mcwever, the ateve for=ula

is linited to 12 rems of exposure per year. Ixanple: a persen 5C

years of age could receive cnly 12 re s in one year.
.

13
'

L
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Section VI

IXPOSUF2 TO ?ACTATION

12. Causes. Cells are nade of atc=s. Radiation can ionice these

atcms which make up bcdy cells thus causing the bcdy cells to die or *

beccce ineffective . This ionication can be caused by external radiation; -

that is, by radiation 7/nich,is capable of penetratiig cur tcdies (ex-
,

emple: X-rays). This ionication can also be caused by internal radia-

tion; e.g., breathing radioactive Ocntaminated air or eating radic-

active Ocn;aminate food oc peraitting radica :ive material 50 enter bcd/5

through a treak in the skin. Tc minimice the internal radia icn

hacard, the ecst i=pertant actions each percon is responsible for are

to assure that hands, face, and clothing are monitored before leaving

a radiation area; then to wash hands, (and face is necessa:/) with scap ;

and water before eating, s cking, drinking, or leaving the werk area.

for any reason.

u.u m Fr n: CON n
1A #-?\

Oaused by gn==a, X-rays and .JM ,.,
. ,

neut:Or.s

^ 1 * ,, M. .
"Y-7 a

O
, . . _

.\ aM -- 3 .. . .
., -

,. ;
.

. __ t p.,.

N .pI.3(..
.

M;ha parti:les vill not o.

;enetrste akin. 3ett 78rti:188 00* # *'

.-. ha=fu' 2.less in i=ediate centact -

vith skin er near eyes.

| b'o
| -) ^am

IrIF.NM. Prut*0N / \
| tr= ~

' J

b Ma:ardens #' . ''*

3 eta: ?.bre ha:ard:us '

M;ha: 'bst ha:srd:Is s) J d -

3
\ | &v I

t
M: des Of Intry:' e4

y Ie.aling :sd parti:1?s. \/ f i j
p

A
O.rc uh nou*h. ,,

/ 'hrcq h 2:esk in 3ktn. p'

WJY-

.

eN

4

L.
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13. Exacties. Examples of the penetrating pcwer of radiation
A

from radicactite caterials are shown belcw: / /\ s '' 8e'j J.QU 4Y se
J e: ,IALPHA PAR"'ICLIS r Stopped by a thin A## *

piece of e .er ,'.at
.

/s . !.
/\ ~ -g-

' '

SETA PARTICLES 5 Stor. c. ed by~.1" o's ..y-
- -

aluminum _ ).
- _, ,,

-.
%

,

s ,

f* D*
'J

'

*
.

CW.!MA EAYS > y
<r

t

- _4 .NN

q 0
(N<o \ / ,Ph'
' '

+-- ~ m\ nw-_ t r--,
- _ _ _ _~ , ,

3 /
. ,.

j . . , -gjf .

~t w

4%{ma, '*

s
<: d -~

X-PAYS > 4 - X and ge==a rays are very
/w renetrating- * Several inches
g gg bf lead are required t.: s:cp

,

e 90% 1.0 MeV gamma. Atcut 1/16"~^

j |tb of lead is required c stop 90%
[~

p7b ;

Of X-Rays frca 2C0 k/p tubeT .-

*
?W \ / s

*

; , :. ; pg *: . 3,9uzzsanS ts
-

-o, .

, ,.. .

/ ) * Neutrens ne Stopped by'
'V s:cpped by lead 2-3" Of

paraffin

+ 'he thickness Of materials recuired 50 s:Op ga==a, X-rays and neutrons
-

va:y greatly with their respec-ive energies; high energy ga=a, C-rays
.

and neutrons require greater thi:':nesses to si:w d:wn or s:Op their.

penetrating radiati:ns.

++ Man'/ non-radioactive :sterials teaterded by neutr:ns . vill cecome

radica:tive (induced radiati:n :r abscrpti:n of neu rens) .
.

3O
-o

4

--- ,
- - - - --
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Section VI. -

RADI"M, THE TECUSLE.fAER

11. . Retutatien. Radium has a poor reputation because, at first,

users either did not understand or pay attention to the internal

and exte nal hazards incident to handling radium.
,

15. Facts. Inportant facts about radium foll w:
.

a. R. ad 4. .. *s ^.na ^# ' ". a . ^. s* ' a .a.s-4 *.F, . a d. 4.^.ac +a' ve a. '.a. a. a. a- wh '.^ ".. .. . . ..

I
|

+an w e ..,.+,. a , , .s. ( 4 . .a ..o. ,.. . - L. . ,,,a.-a.) 4. , o +.u..
' u 4 :ap ,.. . 4. a c. _uu, nc,s.i e .w ... . ... .. . .. .

|

|

seeker, and the 11:10 00 which the benes can burden thenselves is 1/10

, g.4 3 7 #.~.t'.h v- # -- 5a*, arr~ x*-*a e'y 0**' n''" au 'a 0 * *' ".c. '. .a -
|

. . . -** - - - - - -s
1

g _4. +. +.e .c .~ 2 ., s. .e n_. , + . .,. e . . g . 4..,e 17..v.~. c.e s ._ g g..-s g.. ss. . . . ,
e . .. .. . .. ..

.

external hazard to t.ersons who are in close c. roximit~J to devi:es 0:n-

. a.4 n 4 ,, - .e d 4., . .
.)

+'*5 - - - a.

,

5. . a +.,e .e. .. t.,e. 4 'l . .C,., 4 6 4..,,.5 a .w O s,y.w..o,. ,..h aa. a ./p a d 4..- .c .4 . A ,. + ~. . .. ..
,,

.. ma .o..

aulyh#.de a.d. * ". a ."a. b.'f .4 .- a. a. . '.. .g- ' ' ' " # . .a *. 4.^. ". . '^-..#.5'."..* "#.a-'.^. . ' . . " .,,4., - -

. .. . . , . .....

nany devices (example, the hands of dia'. num'ers of a -tris watch).c

. .a 2...e.. a.g.,..,s.s a-. . .- .w. 4.,,,u
c,... a.e.3,f, .w...2,~.... a.3.x.a ~. w.. .. ,

...m. . ..e r. . . . . . . . . . . ...

'.'5.*.., .".. u ' ..a.va.-o.' s"" .- a. a...de.. , 3 ". .' '. a. c .su s '.."..e, a 3. a a *. . / . a. d. . a.d.
*~ .- m .%. .

.

also :auses the :in: sulphide paste to fiske-of f. hese acti:ns :an

, , n . , , 4. . .... . ... .s.a. .,, . 34..,.
. a .. ._ 4. a. 4

.. s,,, . 4 ,.. .w. . at. 3.../ u. ... . . .. . . . . . .... ...

device because nc Or little it:minescence exists.
.

d. Radira dacays by alpha emissi:n into raden gas, raden then

"m' a .a . ,, gy. .. .c a,. s a- 3. s a. './ ' . . ' ~ - ". a. d. a".s.". *. a - -^.d .. . a- . ". w. . ". e '. . . T. . b -
. a - . . .. .. .

'

'a'''''a -. ".a * #...a . a. c." # *a. d. .'o. ..e-hal' *'*' a 5'."*a-". ./ 2 i. s *..".a - ^ -
s w . . . . -*

,,.,.,6. . . _ . .. 4. ., 1 , + u. . . . . . ,. e .,. +. . . , , 4 . 4.
. . e. 7,,,,.x e ., c a. 3 +, .~ .. .. . .s . . . . .. , . . ... . -

ncdes f decay) an alpha ( c<, ) particle or beta ( O ) parti:le,'

.16

t
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usually accc=panied bf the si=ultaneous emission cf one or =0 e ;

.

.

garna rays.

I ission:

*to 212 2xn.!,Ra <.n2< Rnh Po < Fb @ 2/4Sid_24219 2/4 , ?c _t 1 Pb1.11031LP0 6 , Pbe 0oc
3 3 y-,

T1/2 162fy 3.3'd , 3 .0 5m 26. 19,72 10-43 21y 5d 138d
1 4

I

0.02% / , 0.02% f i 0.00013%
'

1
.

3 At * I 43 -'1. B / L a T1 Mv

~ 25 19.7s 1.3 min

It should be no ed that each atc=, or given a:cun: Of radium, usults

in 3 radioactive daughters before changing into stable lead - 2C6.

Note : The above figure ignores insignificant contribution due to ..

branching decay of.Po-213, 31-21/. and 31-210.

16. - Raden ess , a. The real tr0uble maker, raden gas, creates the

following problem:

(1) The gas is capable of diffusing through thin metals and

readily passes through plastic. Each atec of radon gas which escapes
"

creates five ti=es the a=otn of radioactivity in a period Of less

than one day (decay acti:n then continues a , a very negligible rate

due to 21 year half life of Pb-210) whi:h, because -he four radi: active

daughters are solids, results in :enta.sinati:n (plating-cut) On walls,

f1:crs, and 09.er surf aces. Because raden gas leakage fr:= luminous

arkers was ignored, an entire wareh0cce was Ocntaminated and had to
- : .

-

be disposed of as radioactive vaste .
.

(2) ~he rad:n gas plus helb= gas frc alpha di:in: G ati:ns,

plus ary trapped water, creates a pressure build-up which :an rupture

a 20ntainer.

.

17 ..

.

O
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Diffusien of Radon gas:

Sequence:

1. Radiu::t decays into raden gas

2. Scae of the raden escapes
fres centainer

M.irture of raden .

3. Radon decays into daughters and daughters
(solids) / /

*
.

a ,. . 1.
.j *r

.
>

$4. Caughters : mbine with air c c o "j '

c CJ
e ey [ "'fparticula *es which plate-

cut en all surfaces a ec , ;
' ' 'c c c +.Container * '

.
C, I %raden gas f; g+ .

*
7, ,-_,

~ ad e ,- s < 4 . , . *
-

~~ '
),' 'l ".eu o.c cs

e h.s 8~. .,

f f
Radica ',1ve daughter products '
plated-out on surfaces

b. S' -- .n: r . /

(1) revi:es containing small nier0 curie levels of radium pese no

problen; h0 wever, when nary such devices are g Ouped 0gether f:r

a ~,..,s., ......,u., ...a., ~ ~,,3 4 ...,a.e a.4..4...,a, ,c ..e.,. 1_3
... .... . ~. - . - . .. ,, ,, ,,

- - . . . .. . . . n .. . . . .

| 3.a. 4. .e a.3 s..a a i .. _. .. ..

(21 Cevi:es ::ntaining radium should. te s:Ored in a well-7en-ilated

area; e.g., 2. : pen shed.

(3) C:apared :: air, raden is a hea'./ gas thich will concen rate

in 107 FOUT.d are a s . -

t .,. \, . .a . s.. . ... > n.
- 2. ,.. , . O s .# , o n.- a - . s, ,.,. .> a:e s >,, ,.n.,at.,a . ..+ ... . . . .. .. ..s .. . ..

.

, d 4... a. A. 413 t.,. *. a * - .* a. w . a. *, a .A
g y... ..

e

. 4

e-

0

% -_ - _ _ _ . _ _ _ _ _ _ _
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Section 'TIII
.

ATTINUATION
.

17 ~41f-th ie':ee s s . The attenuation of X-ray and gan=a radiation

is often defined as the half thickness of arcy T.aterial which will-

decrease the a:0unt of radiation emerging from such T.aterial by One-
.

half its original amount. The a:Ount of r.aterial to reduce radiation

intensities to One-half is dependen: On a number Of f actors, accng

2.ich are the energies Of the phetens in'eclved. Larger half thick-

nesses are required to step the higher ener:c/ ph : ens.

REIATI'lE HAI.F THIC:GISSIS OF 'IARIOUS MA.d!ALS
.

h

woud / P. '' '
og

% .g 4

EA R.T H h %, ' ,
c 9
/ me,,;..

v 8
[ /

p*
-

l .

V a ~ qi'

07-
,V '

meV.: -

$... hWCC N /s
. . . .u , -.

Q
N g'. T.F / p^' 6

*

. ..
, .*t e , ,

(*. g) f %

e\"k&
''

5 l '

''

,o ^ /c s s
5 o r to

- n O t )/o O
6

'
11- _ . .

-
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13. Attenustien of rsdistien bv dis *anca, s. Radiation from a
.

.

point source decreases in intensity as does light; that is, inversely -

,

as the distance squ2 red or expressed =athe=atically: I, ( D, )' =
u .

2 (D ) where I is the radiation intensity (d:se rate) at....
2 1

distance C and I is the radiation intensity at distance 0 . The
*

y 2 2 ,

inverse square law for reduction f radiation intensity applies for
'

po_nt sources of X, gs==a, snd neutr n rsdisti:n. X-ray tubes set

sufficiently like peint sources so that :al:ulati:n3 ty this law are

valid. Camma ray sources whose dimenstens are r:all in c parisen

t: the distances inv:17ed (spproxt:atel-/ 1 - 10 rstio) tay 3130 te

20nsidered peint sources as can cap:mle neu*ren sources. Cbservation

of the f:rtula above reveals that doubling the distan:e frc the

source decreases the intensity by 2 f30t:: of f:ur; '.ncrassing the ,

I

'distance by a f 2000r of ten would decret3e the inten3it'/ by - .

, e..

Sa:ple problen: The dose rate resding at one f:Ot =

was 256 R/nr. At t.at distan:e Till
. u. ,. d, s e .2.e . , . 8 .,. . . . . ., - a.ju. - ..,.

.. . . . .~

. , ,

5 lution: 256 (1)" = 4 (D,)', ( D,)" = 64, 0 = 3 ft
. 6 .

b. Yhen verking near 2 ine scur e, 1 *:ni pi;e ir:3di3*ing*
. .

gs. =a :r a g::up :f radi:s:tive supplies ;'.2:ed in 1 r w Or an7 320h

al:ngsted g3c=e:ry, *.he in*ensity :C radiati:n will le:rassa (vhen

mcving in a dire:*i:n ina is erpendi:ular *. 34:h it:ngsti:n)-
r

.

li.".e a r1*/ . I r eXa ple, if 'he 3 Je r1*.e frea 1 li.".e *:ur*e T13 5C

R/hr tea:urad *.0 feet fr:: Juch ::ur:e, what will *he d":e rita le -

a s . e e . .' . . ... k. o ,. J.,-.e**e r2, . .. .. .

* -: w.*e.,k ., "I,.,
. ,,

..a
,

a ..? ~.,..e
,.

.. .. y

.r^

e s

* A r: ugh 2ppr:ximati:n.
..

1h

. '

A ,
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19. H91f life, s. Rad 10 activity decays at a fixed rate. No 'c.cwn

physical or chemical action can change this fixed rate. I?e basic

equation for c0=puting the amount Of radicactivity remaining after
..

"

.. decay to a stable element is shown by the equation be10w:

A. = A e .601t ?ihere A. a=0unt remaining A = initial a=0untO~ 0 -
35,2.

e = base of naturs1 legs,T1/2 = half life of nuclide

t = elapsed tire
. . . .

To illustrate this decay, assume that we have One gram of ggjg, gyg
### * / 7.. . (M6"'radioactive phosperous (32? T1/2 appr0ximately 14 days) (c)323 oa"'represented by the b10ck appearing On the right. After 14 d

days Only One/ half grm Of the phosphorous would remain, 3rp~ _ ,, g -

2..Vgf=~f|f)the other one-half would have changed into sulfur. After 52g

an0ther 14 days, Only One-C:urth gru Of ph0syncreus would up
, s.. IQ (28)remain. This steady rate Of decay would eOntinue until y0 * %h- '

af ter a t0tal elapsed ti=e cf 140 da'/s,10 half-lives, /2D .__f .
ictf'y

Only ~ 1 Of the original ph0sphercus would remain, 3;0 = "* O {/40)
---

iCCD
all the remaini g part Of *.he gram 40uld new be changed

into sulfur. Rules of *.htnb for tal:ulating decay Of One

rad 10nuclide in 0 an .her tre : sfter 3.33 half lives i remains,
:.0

sfter 6.co half lives 1 remains, sf ter 9.99 half lives only 1
ICO LC.CO-

Of the Original a:Ount wi*1 rs= sin (mu1*iples Of 3.33 produce tne ateve.)

b. In the ateve exs ple, the ph0:phercus is s te*a emitter, 2nd s11 -
-

*

beta emit-ing nu:lides reset as if One of their r.eutr ns had given Off an

electron and then changed in 0 a pr0:0n. 2.13 ne :hange results in the

tran0mutati:n :f beta emitters int the next higher eier.en whi:h has

* One pr:t0n r. Ore than the Original beta emitter.

.n. .
'

..

..

.
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/Section IX
-

RADIATION CITICTION CIVICES

20. Protective me9sures. Cr.e might ask: "How can persens working

with radiation be protected frem radioac*ive =aterials which emit

particles and rays smaller than an atom and which are invisible,
,

noiseless, odorless, and unresponsive to the sense of touch Or
.

feeling?" There is a twofold maswer to this question. First, a

variety of instruments and devices respend to the 1:nization effects

Of radiati:n; second, there are rules, procedures, and license permits

issued and supervised by the Atomic Energy Commission and Cepartment -

of the Ar=y wh'ch allow Only select persons to work with radioactive
.

devices. These directives prescribe hcw instruments and devices will

be used to protect per:0nnel.
,

/'

21. Ccmmen Cetecti:n Cevicas.

a. Fil: tadge. This devi:e is worn on the person |
s

h
-- 7 Iusually :n r near -he breast pocke Or at or steve *he

. y .s. .I
..

i *, ...nt . s
.t

* .1 m ~* *k t. .s h..
et

w3. a. 9 4 0 . r. .e. g a. .te .u.. %. a . a,3. 4. a. g e t. .n. o.t A w., o. A.~,g:.~~ . s
w A -. . . . r . ** ~ *

. .

b,o q:.e. .n .-r.a..

is : vared with paper :: ex:1ude light. As X-ray,teta
. >. >

see d.awd.ni,, is.TC3 r r.eutr n3 '3 3;cc#a1 Da*$e #3

* * * - . " . ' -
~

. . .e.4. . .o . . . . , , . . . r. s ', y a .* s ..' . .- . ' .". *. ". a ". a d g* a. , -,
% . .. . . a. . . .

I

tecemes i:nized 'ad -"--s dark. The degree of darkness h *>
/j N - ;

.......A.,..s..,.s... 1.__.... 3 ,.4,,.,._ ....,..4.. .,_,,_ ,, , , _ ,_
. . .. . .. . . . . . . . . . . . . .. , . . . s. . ( , , . . . ;.. . ..

ty i . 3.s..f ., ..c,e.,* .".. *.ha. ' s *. *. *..". s.i . r. *s *. .* -.
. . . . - .. .* .... .. . y ...

.8.*.*.. 3". . #. a. N. ". 3 . 3 S. o. g . #. ". a*, ."*. I. A. 4. . . * * .i. 1.* *. # 4. A ". . * d '** 4 d *

a . g = n 4. .*** *
. . . . . - =

s .y
a

**A
A d. . . . a. w. . . 40 w. A. t. s g . . d y i. * . #. 3 g s. , a i w 3 *. 3 ,. . e ge . g.e./ 4w ... g s6 .. .e. j

I.. g . g d...A.. 3#.4... . 4., O. . . g 4.1 g M e. g ,. ..9 .q9
M.g.

. .f . . . . . .. . . . .....
.-

. .
-

dh
6

, . .

..

-ei muum m um .
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exposure to radiation.

b. Scintillation sensing devices. 2ese devices r
f= _ -

find their sost popular use as portable alpha =eters. A =.
~

. , % \
'

Car:=a and beta instruments are also available. All , ' .
'

-
_
-.. .w,

, t,x ... - . . . . . . . . . ,

these devices operate by utilizing the extremely s
1.

~~

s=all a=ount of light produced by the penetration

and ionization of various crystals by alpha, beta )
''and ga::=la . Ihe light produced in the c:ystal efects '

photo electrons which are in turn accelerated and /--
n/ :

cultiplied by a photemultiplier tube. Io ? * ~
'

'I:;
g -<: ^ %I,

Sese multiplied electrons produce a corresponding pulse which, with

other pulses, are read as disintegration 3 per minute per unit area.

In the laboratory, these sensing devices are fed into sophisticated

counters and oscillisec .s (ga2=a spectreceters) which are capable Of

=essuring and identifying one or more isotcpes by their respective

energies (light-signals) dissipated inside the crfstal.

c. Laboratory counters . Extremely ninute amounts of

radioactivity in liquids er solids, --" *ed on paper
'(swipes) or in liquids or air filter paper are placed lI

3
.

i==ediately adjacent to a sensing device which is !

Q \<
^

'

_.

located inside a lead Jacket (lead pig), to reduce -_.
,

'

d ^
'

.ackground radiation. The icnization produced in - 1
g

F

W . , * . x

the sensing device is transmitted 00 a scaler-counter
.

.

23

,

L -_ _ ----- --. - - - - - - - - . _ - . - - _ - - - _ - - - - - - - - - - - - - - - - - - -
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/:s pulsas which are translated as counts per minute on a register,

li-h: system, or print-cut system.

d. Neutron detection ceters. These meters, both

portable and fixed, detect and measu e fast and slow

n;utrens. A corson capture detector device is shown .

ca the right. The baron in SF) gas, inside the sensing
.

h;ad, captdres slew neu:rens and gives rise to the
r 3

fo: cation Of Li and c< particles producing ionica- 'I - .;
~

M
tion which is translated to counts per minute or , gj

,

r-
~

' ( "j) c O $,)
n;utrons/sec/cm . For fast neutron detection, 4 4- C2

7 6ss i

, k,
-

a

J
'tha cadmium in the shield captures slow neutrons

D 0
i ..--

and the fast neutrons are =cderated in passing -

2u

~ L.3u . 4.._ce a e '_ a_y= = ~- .' , a -a .'."_.. - ~ .= " w
'~., - . . .

.

~ - "kN
,

% .-w . . *. - .

J'
n:utrons P ich then react with the 3F- as2

X-

d scribed above. By recoving the shield, ,, ,, O 6 c-rm ::;

W / 7 N $ N / A '.Cth0 probc then =easures slev neutrons only.
R. Enc /sc

Cthar fission devices exist such as U-235
I ,1

and U-233, lined detec crs for slew and fas: Ih~L.,

JL- -

n utrons; however, to.h produce radicactive
~

?

.

' l-f'is; ion producos. These fission products are :3,

i,

u source of ga==a rays which g adually i, crease '

with increased neutron exposure and cause unwanted b Jd
'

\

gamn dosages with subsecuent use . .

.

2.'.

t

i
_
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e. Pocket dosimeters. These devices are worn on or near the

breast pocket of individuals to ceasure gac=a and X-ray dosage.

, (~ T&,(c_ _

, . - .

A fully charged dos 1=eter will register zero when viewed in
O

ithe direction of strong light 'see drawing) . As gamma *

|e;.

tht i ;and X-ray pass through th'e dosimeter air chamber, such
h\( o o im = y

air teccces ionized and causes the charge inside the T b'j
% Amci

air chamber to neutralize which in turn causes a hair- %c, 9

line indicator to drift across a scale, usually =arked 1'
A D OSf u h

-

% Jo mee.~r
in 0-200 R dosage. Ynile in a radiation area, the \

l

wearer should occasionally look through the desineter

to check the e=ount of radiation he has received up b
to that sc=ent . Note: Pccket desi=eters are energy

dependent and =ost dosimeters do not accurately measure

radiation below 50 kev. All persennel will wear self-

reading pceket dosimeters in addition to film badges.

in areas where individuals could receive ICO crem in ene hour.

f. I0nicat10n chamber reters. Mcs; c f these reters
,

detect and reasure ge m and X-ray; herever, special types I

!

| exist having ultra-thin windows and shields which can detect n
h g 's

and reasure alpha and beta. These reters have ranges in \
'.

'fractions Of =P/nr readings up to high F/hr readings. [ ;!
-

%,, 1

They are energy dependent, and the user should consul; /

=anuf acturer's specificati'Ons for range cf ener.37 response .

.

E
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t
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'.)
Ionization chamber meters are primarily used to survey the a= cunt

of radiation found at various distances f cm X-ray and gamma sources.
1

l

g. Ceiger4tueller =eters. These instr =ents operate at higher j
,

voltages than ionization chambers and have the inherent ability

of creating a large pulse response from a single ionizing -

event. This sensitivity enables the Ceiger Meter to
.

detect small quantities Of radioactive caterials.

Accordingly, this meter is used to detect radioactivity &g ||*,
;

1 I

cn personnel, equipment, in labcratories (as shown) y k

and to verify the 00=pleteness of decontamination xT -\
/ ,

,.
.

cperations. F.ese meters usually have a metal ,
i ,

covering over the sensing device which peraits #,

Only ga==a detection and ceasu ement when closed, -

-
9 ~1 Y

%
-

-

j '

"
and beta detection and ga==a detection and reasure-

sent when open. Ceiger-Mieller instr =ents operate

over 1cw =?/nr ranges, and many have te = desirable

characteristics of tec0 ming saturated in high ?/nr

areas and thereby giving false readings in these

areas.
A/ R F~l.O W ~,.

Aigh. Air san linz devices. These devices are- - /NO/CATCAt CUT
similar in Operation to a vac r.:n nachine . Air

.

is drawn through an crifice at a reasured rate;

radicactive substances in air is filtered chrough
'

a t.iece of s.ecial c.at.er. After Operation of the
g HcLMR

a ., e s ~ "- aye-9 a . . ,o. ,. u. ...< ...m. . .j w yw-..e- -.. ~.a.. m. ,
y -

Y |m/,t~ k
, ,.-. .

.

#AE#4is counted On a labora;0:/-20unting inst cent 4/4 /N

.%. s
I



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

l

25 October 1971 TECOM PAV. Ph1ET
NO . ?S5-1

which relates the a cunt of radicactivity in the air per unit volume

of air. Air saccling devices assure that the air breathed by

radiation workers does not exceed the maxi =u::1 permissible concen-
'

trations of radioactivity in air specified by AEC regulations..

Section X
.

F.ADIOCRA2 HIC SOURCES (Cec a Ray Projectors)

22. ?.adic m r.hv. a. X-rays and the ga==a rays, e=itted frca radic-

active sources such as Cc-60 and Ir-192, have proven valuable in

finding defects in castings, gears, pipe, shells and Other metal objects .

Using radicactivity to disecver flaws in =etal by causing an image of

the metal to appear en film is defined as radiography.

.b . ?2dicactive scu ces have the advantage of being pertable, i.e.,

used in the field and generally being capable of penetrating consider-

able thicknesses (approxi=ately 5") of =etal.

c. ~21e besic operation of a radiographic source is to cause a

sealed radicactive source to be driven, usually bj means of a hand-

driven cable, to an exposed position as shown in the drawings below:

-

<
- .m

[ g gewass swiftas-
-

,

WW _ - _

1TOREc PCSIT1cN teuess Tues

.

kWMt 8 MEWMme pang f
f

M

% _

1
_

-

,3---
- ,

%v - - -

s
e

g PC417tCN
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Unfortunately, these devices are responsible for a disproportionate

number of overerposures. A few si=ple "do's" and " don'ts" as listed,
.

if followed by operators,will greatly reduce overerposures.

(1) Do read and ec= ply with manuf acturer's operational instructions.

(2) Don't tr/ to correct a stuck source or other hazardcus situation .

by yourself. Call the supervisor, and together plan a safe, positive
.

=ethod cf correcting the situation.

(3) D:n't handle the source with bare hands or place. your body in

the i ediate vicinity of the exposed sou ce. At or near contact, =cs:
.

..

sources are'in the ICCO's of rems /bcurs levels; exposure for just minutes

to this high level of radiation can cause serious injury.

(l. ) Do lock beyond the wall er other blind spct, and check to be
.

sure that bystanders will not be exposed to your radiographic source,
,

'

(5) Do check source location wi';h survey meter to assure that

source is "all the way her:e" in shield.

Section XI

t w.,m,C.s. Es . -mJn Jm -

23. Defini:10q. Decentamination is -he rencval of undesirable a=0unts -

_

cf radioactive caterials which ray be har:ful t: the health and safety

of personnel or t the validi?f of experiments or :ests.

21. . Ocntaminatten. Contaminatisn is generated as the result of spills,
.

explosion er bu--.i g material which contains radicisotopes, g-inding,

welding, machining, Or sanding of radioactive solida, evaporation, -

,

..

.
%

e*

.

._ _
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aeration or spilling of radioactive liquids; in general, the unwanted

transfer of radioactive caterials frem places where they should be to

places where they should not be.

25. Radioactive contamination. Radicactive contacination is unique*-

from other types of conteination in that radioactivity can exist in
,

amounts that can be har=ful and yet be invisible. Because they are

hacardcus in extremely stall quantities and yet invisible, they can

spread threnghcut a laboratcry withcut arycne being aware of te fact

that he is carelessly causing this transfer. One policy that =ust be

adopted and rigidly enforced is that after working with radiation all

per,sens =ust insist that they be ::enitored; fu"ther, working areas cust

be monitored after working with radiation.

26. Tran sfer . Radioactivity cannot be destrcyed by chemical or physical

means. It can only be =cved frem one place t7 a som desirable place by

scans such as dissolving or wiping up de scun, grease, or dirt en the

equi;=en; in which the radicactive centacinaticn is icdged, or by dis-

solving the radicactive isotope with an acid or other chemical which

ruld dissolve the stable non-radicactive isotcpe in the sa:e elecent.

No .e : All elements behave alike chemically whether tey are Or are not

radicactive; for exa=ple, stable lead and radicactive lead are two
,

isotcpes of lead; i.e ., they are de same chemically and physically.
.

Radicactive acntaminatien can also be physically remcved by sanding,

planing, er scraping cff -2ings such as paint in which it is embedded.

.

29
,



.

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

bT
_

-ME

TECOM PAMFh1ET 25 Octaber 1971 -

Eb-
NO . 385-1 x

-

_ _ =
-i

Wh-
v

27. Cecentaminatien technicues. a. Spills and other radicactive _-=____
-

icsses =ust te decentaminated (semetimes picked up, wiped up, or

vacuured by using an absciute filter) as seen as practicable. Other- T
--x'

i wise, the contamination has a greater probability of spreading. Always j
b:

'

work from the edges toward the center of a contaminated area and remem- f:
s

r
;

.
ber that all equipment, soluticns, rags and water run-offs are contaminated ,

F5'-

__.

and are to be treated accordingly. Always work upwind of a centaminated -[
_

--

-
-area and always work f"On the top to the bot cm of a contaminated area. __-

m___
- m

C
- b. All persens working with contamination will wear anticontamina-

-m
-

_

_

tion clothing (cveralls, booties, gloves, cap cr head and if an aercscl _E$;-
~
t

hacard exists, a full protective mask will te worn). m"

&,* ._

< c. Personnel decontamination. ?
g

- .

(1) Skin cuts. ?.adienuclides entering a cut will be flushed . R
:

~
f ES

i==ediately with copicus amounts of water being careful not to wach
- M=

L
_

- other centamination frem upper parts of the cut area into the cut. A 1
m

- 3T
_

_
doctor will then dress and care for the wound. -

=s
"_

(2) Skin decentamination. First, specific hot spots On the skin -

=

9
should be located and wetted P.th liberal a= cunts of soap and water. +

a-
_ #
r
- The area vill then te washed thercT'y wi?. a brush having very sof t

__

_

i bristles, enly for abou: ene er two =inutes. Then, the skin area should ,_

- _ -.

-

; be conitored 50 measure ?.e effic .encf of decentamination, and the
- =[

3 scrubbing centinued for apprezicately th-aa ""tes. If any signs of j
_-

- w.
-

radicactivity remain, er the skin is beccming red or breaking cut in C
r

-

h-.

- rashes, then the person should be assisted by a doctor.
' _-

T
=''

_

.

- %

_

e
"-

=,.- -

.

_q
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(3) Hair. Hair is best decentaminated by using a mild

detergen*. Particular care should be taken to prevent suds and k

water frco entering the eyes, ears, nose or tcuth. Several washes
*' and rinses should be applied before drying the hair.

_

(4) Planning. All of the above actions cust be t.re-o.lanned
..

.

before actual operations cc==ence.

Section XII 1

X-FAYS

28. Discoverr. X-rays were discovered in 1895 by Herr Ccnrad ._

F.centgen. X-rays are generated when fas =cving electrons strike -

arq target. These electrons are generated when a filament (ca.hede)

is heated to incandescense. The electrons emitted frc= he fi'a ~ - >

are then accelerated through an air evacuated tube and varfing por.en- -

tials m 1C0 kV and =uch higher voltage:, and strike a target (ancde).

The electrons are stopped in the target which then teccces the scu_m

of X-rays.

. .. . nm =

Nw

,s-

yk@\/# lI

_-(
w, J ;

, -.

l s.*amanom

'I
.

_

_

29. Similarity to ramma ravs. a. 2ese rays are similar to gamma.

.

'

rays in that they blacken fils and ionice gas mediums. Ccnsecuently,

their dose and dose rate can be reasured by standard Ar / film badge, _

.

. .

s*
-
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pccket dosi=eter, and ionization che=ber instru=ent. The Ar../ fil=.

badge can =easure X-rays dcwn to apprcrimately 10 kev and above;

pocket dosimeters can respond to rays as low as 50 kev; icn cha bers

vary in acecrdance with manuf acturer s specifications. X-rays areo

like gacca rays in their effect en the bcdy and other materials. The -

primary difference is that gad:ma rays originate frem the nucleus of .

the atcm and X-rays are generated by che.nges in electrens 2.ich

surrcund the atc= cnd by electron deceleratien.

b. Specifically, two different types of X-ray spectra exist; a

continucus spectrm and a sharp line spectrm. The continuous spectr,:m

results wher, ba a'a-trons are decelerated in the target by the coulcab

field of force of the nuclei of the target a:ces. This radiation is

called Sremsstrahlung or braking rays. The sharp line spectrm is pre- T,

i

duced by the energy changes which take place as a result cf the re-

,e .u..e ,. , , ,,. . . n s t ,... .u.e l a. a. u s , ., a. n. . . ,. ,...J . ,a.7 ,., a- n .e +u,o. -. , ,.ga. ~n e v.. . . . . -~ o ..
. , . . ..

a' ~ ''''11~.v ..7, ".e . s .s.'s.- ~.' s.e..a. . s~s ^"..a. a ~-. '.'/ ' " a. # y c d. . .e.d - 4
. . . ... .

.,o.,.,..,,... . . , . . .

c. '( . o'/ s ar. .,e -*_.s- a .e -#.2' c a.~a. = . .e ..".a. _= d a .^. - a. #. ' . .e d. *s
. . . . . . . .

'(- r e f . ".a- . '.e '.~o ed-
.

.
. t. e .- n- v '" -.ec a'. .e.-a. d = .d ..e . ~. ..d. a . s Y. ". '.~ss. ... a r . a

and ceasured by Operatcrs to reduce expcsure. Scattered ra~J s are ra~J s

which have collided with atecs of the absorbing material causing a
.

. .. .A.9'E g g4 .

Q . .M.
M QCQ.. . 99.g . a* ..O.%. .T'.

9% *- $1 d

u. .M Ng w . 99g /.% - #. . M. 99 . #$ .,8.% . .. s . w .4 a .f

.

sM, N 4 geg p.
4. d.'%

g g y. M. q g. .$. u .94 3 f.t.e . 4. A 94.
.w

* O
. u..$ . a.e d. 3.k. e.

*% 69. g- g g.t 5 . g .*. e. a4
.. 45 94 . . . . ., ... ..~.. .,.

.a go..c.o.d ugn. .. o.s *( w. o.n a o .n .M w . joJ. g a. n, _4 * * g d- 4 m. g *a, ga '.s ya.w. A, A .4 .w a. s.s * I. n e. . .
* no es. . . . m .
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original X-rays reacting with, or ejecting, orbital electrons and
f the subsequent filling of these orbits by electrons with the emission .-

of an X-ray characteristic of the absorbing material. Secondary X-rays

are emitted equally in all directions.'

.
30. X-Rar Precautions,

a. Always wear film badge and pocket dosimeter. '- '

b. Never make any adjustmen*s in the cone or filter or other parts .

of the unit unless you are extremely familiar with nachine and associated
. .

hazards ,

Any change in the instrument or placirg new type of material
-

c.

in the path of the primar/ team will necessitate a new survey. Su vgrs ,

will always include those areas cecupied by persennel on the other side
'

-

of walls, ceil has, or floors.
-

d. New units will be surveyed before using. Mote: The A .:7

Environmental :tJgiene Agency ( AEHA) is available, upon request through -

Cc==andi.g General, TICCM, A~2N: A2.GTI-ST, for assistance in surveyi .g
=

X-ray and other Operations ' hat present radiati:n hazards,

.c., e ,. 4 v. ..T.r.,
. . . .

NE'JIECNS AND FISSICM -

31. Neutrons. Neutrens, because of neutral changes are very effective
,

in penetrating the pcsitively charged nuclei of a:ces and thereby pro- -

(

. ' '

ducing nuclear transformations. 2.e early pioneers could b = bard Only _

the light elements with alpha particles because of the streng coulombic

repulsions involved with the higher : elenents. :-iewever, with the advent

. .

.

1

-- g

e
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in 1932 of the neutron, scientists were capable of bombarding the

higher elements and causing nuclear transmutatiens (changing cne

element into another element).

32. Fission, a. Inrico Fermi was bombarding uranium with neutrons
.

in the hope of creating transuranic ele ents; that is, elecents with
~

an atenic nu=ber greater San 92, and accidentally produced fission.

It was later shown that 235 g was primarily responsible fer this

fission as shown below. Noce: Natura' ""o''#un contains .75 235

and .CC6f, 234 (beth fissionable).
- 9 //,f t,t

Q5/ '' Q c7 ~"~g su rQuQ ih hau i-
----

%GM MAMER^ri Lwzm an .. .. C,1PTU,72 = UNS7neL E= | Jc-'5.stcucs I
I RATA

This diagram shans the fo~ stian Qt- P''c"PT Neur.ec2Q
)| cf fission fragnents, prc=pt neu-

3
F s u YED ~7\e

,

Itrans, and gama rays and the # NEurtou 6 /9miu
'

0 '7~Y.:=.o!' 5ftEc \M

h'bdSrc
successi'te beta dec2:/, wi-h indi- a

S,c33h

u h ,, 5c_c
cated half life, until a stable sfg

S34,

e.s. .v. aU., . s'L, a . m. . , c . . . s ar c n\ is d
A-

- .. ....
1 * tus

9c T, 5 ,,//g\
: 4

.c 4. a. 4 -,, . ., . x o ,, - r. o. . o r.. w - ..., 5_,.. a - . .a-- . - 2. '7-< v ev

S, Y ME.8 Lf
each fission and range frc e nos 9a

3 Sr 2 7. 7 y
30-c3. '6f

(a, v ,-8,l' -|fcs 573BLF''3

b. At the instant when fissien fragment is fc med, eacft fragnen: *

has a neutron /c.reten (nc) ra ic cf abcu: 1.6. These frartents ha'te .

an excess number Of neu =ns because the range of n/: ratic fer stable

elements is abcut 1.3 - 1.5. Hence, -he unstable fragments go to a

s' table ratin by emitting neutrens and be a decay. 7:r each-fissict

,,
~

t
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event, 2.47 : .03 neutrens are emitted. Of this accunt approxi-

mately .755% are delayed neutrens with half-lives of .05-55.6 seconds.

These delayed neutrens play a vital role in the sustained operations

.

of a nuclear reactor.

c. The prisary source of energy from each fission event for con--

version to usable power coces from the large fission fragments which

ionize the redit:= through which they travel. Another scu ce of energy
'

usable for power is the residual decay product, the beta and accom-

panying gam =a decay. The total distribution Of fission energy is

shown below:

Kinetic energy of fission fragments........... 162 MeV.

3 eta decay energy ............................. 5

Gac=a decay energy ............................ 5

* Anti-neutrino energy ........................ 11

Inergy of fission neutrens .................... 6
, ,

Instantanecus ga. a-ray energy ................ 6

Total 195 :&V

Research reac:crs, sdeh as the White Sands Missile Range (TSAE)

reactor, serve primarily as a scur:e of neutrons and ga ca rays;
.

that is, differen; caterials can be placed near the reac Or and

studies made of the neutron and gacra effects On such caterials-

(target =aterials).

+ Anti-neutrinos are ve:/ small particles which share a spectru: Of

energy distributi:ns with each beta emission. " hey are nc; a health

hazard.*

u/s
,

4
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33. Other sources , a. Neutrens are also produced when light
'14

elements for example > be..r-llium are bcabarded with alpha particles.
i

An intimate mixture of plutonium, polonium, or radium mixed vrith

.er ' .14 :n #.a~ ", ~ r''] u.ed. * o .~^ d u. e ..a. ".*. . ^ . . s .w j. .t .

*

b. Another source of neutrens is the accelerator. A typical

nethod is to use a tritit:m arget and accelerate a deuteron (cne proten .

|
i. t., +. n , a 1. 4. ne d + ' #.+.o- a. ' a. . . .~ . . ) 4 .. ~+ .k.e ea.3...a+ p .- d .''.' ap,.,., s . a --.m v. . . . ~ ....

neutrens.

Secti0n XI'l

.,. 3, 5-1~,7 an,..r-c--).

: .\-

31. . Tritt:m , 4-3 : cro.ethium 35-1!.7, tnd k- r :ter . Tr-8 5 when mixed

'rith a phosphor such as cir.c sulphide. ZnS, are being used ridely

r.e.c .se a '. ,.+~ .o u s . 3.g. . . s 4. a.". *. s ,- 4. . a. . ,r.ma -ar. -c.g, ut,.s.. u+. .w. ..a. . a. 7e .-~~. m ,y.. 2

c
,.ea"y.. . C ". "a , #..".S '.". "*a r.*. o* , 2.nd O *.'..a. ." a qu4 e.".*. .w+ + 4 ,e 4.7 7. w 4..g *4_m. n..Om. , 4.5.i . . .yv. .. v. . ..

a r, e.3 .d a -a.d 7.a go k..o e a .-A 'L' " * b.ar. ". ad #.".* ,
4.4 .1 . k.. y...h. + k.a. .e e -a d e. . ..n.a 7 4 4. a. s a .we.

a
+ . -~. . . a ... .. .. . . .

ve e". #.*..g~. - . .a #. a*y" o.".d ^ ", '.*. ". # .a a *. a~ b
w .. .ws 6..a .9. 3. J..f m. 4 a.A a. .c a c..

1* goy awa. k..g g=A 3.,3 . *
. s .

s., n o g.r a. k a .A.1 4...a a..r a_ , -n,7 - aaA %. g 1.m y .e . 4
.u . .

) s| . -',.4.4.,., [** * ) a. . k.'
*

.# ^' '''.d # ". ' ' '*" .# .**.o t' a* . .* * * * 49M. a 'f .'.N. e .e. #. .*a '.' .e.\.' a . 4 .
J9 d|

.. . . . ) ~- -- w .

- ~.; cup.d3 .4..zod ,.J..w . ~ , a A. a w e..,. A. a . 4~

3.4 .. .c ~. . 4. 3. . , .4.+.4...- o m
, ,

. .. . . ...y

-eg.a5~g- aA 4 ,, a a ..,wae ga as 5 oe*.8 -

5 - eg e,.S O ~s. 4 .a .-4.2,3 s:ag ee-a -- --- - -- - -- *"-- -- ---w - * . -*r <--d- - *"

Cr. +.k.a. 4 1a- 4. A a. y A ,... ~. 4 a_.A- a. k. 3 * . * e = . i #. +k.a .ee +.,.~+ 0+. ..s , u.. 3 4 . 3 .e 0+ . .*4-w
. . .... . .. w. .

o s
,

''.a. o"a.# a ". ^"..a., '. A ^. o.". . a" a,. "#*'"S. ' .s a..>. '. i a.. - . .
i

. .c ^."..*. a # .".a. d. .#.". .t e s'.a.d 7'aSo" #..'. .r. 3

.

.c. .m w. a a d 4 9,. S.a. g g *w aL.g. ia..e..4., aA . . a.
-

n. .e .. .u. .. )a 4
4e 7. c.+.o. . c. . -.w . .+,, . . . . - 2~. f-

ene10Sures.
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b. H-3 encapsulated in glass is in the elemental gas form. This

gas readily ecebines with water in the air to form tritit:m oxide.

Tritium oxide is ec=pletely absorbed in the lungs and readily abscrbed

through the skin. Breakage of E-3 gas capsules in the open would not,'

in most cases, be hacardous to personnel. However, tritium gas capsules-

broken inside of a building, particularly one containing a re-circulatir4

air conditiener, would cause many, many centamination and exposure pre-

blems. Needless to say, tritium glass capsules, subject to breakage

should be used only in a ventilated hecd possessing a 100 linear feet /

min air flow or used only cutdoors,

c E-3 is only an internal hacard. No ga=ta or 3ramsstrahlung

radiation hazard exists.

d. H-3 is readily absorbed by water, grease, scum, and other

hydrogenous ecmpounds.

e. Icose H-3 centamination is uaually reasured by swiping a 1CO

2 area, about the sice of the palm of your hand, with a =etrecelcm

filter and counting the swipe in a liquid scintillation counti.g

system. H-3 can also be ccunted in an internal gas flew system.

Mcwever, cos laber-teries will not permit this action since it results

in contaminatien of the system..

f. Because of the weak 13 kev teta maxi =um, H-3 cannot be counted
.

with instrtments pcssessing a =embrane filter ever its sensing probe;

e.g., CM meters, cutie pies, etc.

.

37

- ..
- - __ __



i

TECOM PAMPHLET 25 October 1971
NO. 385-1 3

}

36. Precethium %-147 a. Pm-147 is used only in a solid form

nixed with ZnS and a binder. It is ec==cnly encased in clear plastic

such as =ylar er silicone. The beta radiation, 247 kev, usually does

not pass through the plastic. This beta radiation causes Bremsstrah-
'

lung radiation m 90 kev which is noted below:

Breakage of P=-147 sources, would in sc=e cases, result in particulate .

cen n 4 nation dich can be detected with portable inst =ents, exa ple:

G,1 instruments possessing thin windows. A window thickness of less than

22=g/cm is required to detect small amounts of loose ?:-147 en hands,

body and clothing.

b. As indicated above, ?=-147 is an internal hazard, and also,
,

under cost conditions, a negligible external hazard. The radiation

levels fall off rapidly with distance; e.g., at 6" frc= a 3:C1 level ;
/

source and at 12" f cm a 5CO :Ci source the radiaticn is in the icw

=F./hr levels .

c. ?m-147 is readily abscrbed by g ease and se=. ~;cse ? -147

2contamination levels are ceasured by swiping a 100 cc area wi'h a

paper er cloth swipe and councing same in a laboratory cetnting systec.

A rough detard tien can be made of centa=inated levels by first

placiig the swipe '-adiately adj2 cent to te Open end Of a 0,1 prete,

less than 2=g/c=2 window . Ar,f respense rould indicate a g ess a= cunt
,

of adicactivity.
.

37 K: roten . K -8 5 a. Kr-85 is used crl7 in gas form encapsulated

in a glass capsule coated wich :nS. Kr-85 is a ncble gas and

.

N

6
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accordingly, the problems of cent mination, body uptake, leak testing,

and swiping are nini=al. Kr-85 dces emit a streng ga=ma ray. Lead

is positioned around nost Kr-85 sources in order to lessen this gama

radiation hacard. Kr-85 is readily detected with portable =eters.
.

If a glass source containing gas is broken, the lirinosity will be

.

reduced greatly. If a, source containing solid H-3 or Pm-147 breaks,

there will usually be a negligible change in 1=inosity. l=inous

night sights can be considered as equivalent to small batteries which

will last for three-to-six years before requiring replacing. Additien-

ally, these devices operate in all te=perature extremes and do not re-

quire bulbs or wiring.
.

Scecific Csta
,

H-3 P=-147 Kr-85 3
|
|

Half life 12.2 years ~ 2.7 years ~ 10 years -

3 eta energy (max) 13 kev 2.'.7 kev c70 kev

Extemal radiatien Ncne Bremsstrahlung Oa=a

Natural fem Gas - (also =ixed Solid Ces
chemically to for

solids)

Secticn X7

HANDLING AND TISTING RADICA:'I 7E MATIR!.AI,

*

38. Instructiens . The fellcwing instructions in this section and

Section X7I represent base-line instructions fer all activities such.

as test boards or other activities who do not possess an AEC license

or radiatien protection officers but instead rely on assistance frc

.

O

i

.
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cther agencies to test radioactive (usually lumincus) devices. The

above activities will not deviate from the listed requirements unless

authorized by the TICCM Safety Office.

a. All test perscnnel will receive a ene-two hour orientation en
.

radiological safety before testing.
,

~

b. All test perscnnel working directly with or handling radio-

active equipment vill wear film badges. Note: It =ay be necessary

to wear a film badge for enly one seek to verify the fact that no

external hacard exists.

c. If any radioactive source er other device should break or

indicate g=s.s leakage, i.e . , loss of l'_ninosity, then a urine sample

will be taken no scener than fcur hours after the discoverf or as scen

thereafter as possible. 9.e TICOM Safety Office will be notified <- e- j

diately of any such occurrence. Ecttles will be mailed after each g-cup
:

collection 50 the US A: rf Invircncencal liygiene Agency, Arl: Radio-

chemistry Division, Edgeweed Arsenal, Maryland 21010.

The scu_ es or the exterior surf aces i =ediately adjacent tod. m

scu.mes, will te swiped befcre test and at the end of each tes; da'f.

Snipes will te counted locally or mailed en a daily basis to the address

above.

Avg swipe test taken frem instru=ents, or frem personnel, that -

e.

indicates a level above backg= und, when measured with an open at probe ,.

2(window thickness cust be less than 2 ag/cm ), will be +he criterien

for stopping fu:"ter testing. Testing will te resu=ed only 2.en it is

.

.0'
.
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determined by AEC licensed user personnel that the personnel (or

instrument) are decentaminated, or when the instru=ent is replaced.

f. Those portions of the radioactive equipment that seal-in

radioactive scurces will not be opened, nor will any of the radio-,.

active sources be =cdified or handled in any way except when such
.

handling is under the direct control of the licensee er persons named

bv the Headquarters, TECCM Health Physicist.

g. All +es ,e"sm~....a7 w^e". W. e~ d '.-a . +o'.'/ .v.". .. ad ' a m a .' v' *y~ . - ' ' . 'd
.- . . ._ . . .

have their hands and bodies onitored with the Open probes of a G.!

instrument. All .est personnel will also wash their hands af ter each

test,and before eating. ? lashing hands with scap and water is an absolute
'

requirenent.

h. All equipcer.t containing radioactivi'y will be s:cred in a

locked centainer(s). Container (s) will be located in a ventilated hcod

or other ventilated area such as an Open shed or a ' secured, fenced-in

area, or other areas approved by 9.e Headquarters, TECC?.f, Health Physicist,

i. Local fire department and security personnel will be informed

of the types and a= cunts of radicactivity On hand and instructed about

action to be taken in 'he evern Of a fire Or Other emergency.

J. F.2dicactive material will not be leaned, shipped, or handled by
.

ncn-test persennel unless authorized by the licensee or this headcuarters.

Section XVI*

a tA.,Ly% O , , ...c : .CwL n: a :- c:. :o. - .,d, . . . .,=- orz:x uu : a = .~. . ~ .-.

39 . Prec edura s . The following procedures are provided for ?.ac

.

1)
.

4
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technician: Note: These precedures were taken frcn a past test in- /

volving radicactive 1 mincus sights. :ecause nest future tests

involving radicactivity b'; test boar'.s will also include s'm4'ar
|

| lminous devices, these duties, with ninor nodifications, will be

followed in all such future tests.
-

a. Take 20-cinute background in morning.
.

b. Sv.pe each lusi".cus device after each test .3

Svipe hands of all personnel handli~.g 1 #-cus devices afterc.

each day of testing.
i

l d. *If source should break, or screeni .g of swipes by portable '"4

meter indicates backg-cu .d is exceeded, then all hands, f ace, shces,

and clcthing of affected perscnnel will be swiped. Acy person who has
~

<.~,,,...e.a.'.#_^* ~ . . #a a. . " . . a. l * h. # ..., w. i__' .' .e"....a.." ". 4. .e e i ' . y'd.e +.e c *.abl.a ~
. .. . . . , . . . . _ . . _

i
i

._ ..c ^ a. 'v e " '. -
- /

. . c. .~.. . . g +. e d ,. .- ,. . .. .a. . 7: , _,_ se * a c ^.r.'.a. * .a e v...' ' '. . _ . _.
s. +,. ; . .

ab,_e a _ta <- , .c<s- c- - . . e .,. - ._.a. ,. .a - . . _ . y . .

f. Check neter respense to check source daily.

.=. .a. _w e,. e ,,. ._. _ a_ r- .c^q.2 7_,o.c ~. _ 4_ .4_ .,4_ sr,, s e ,,e w, ._,o. .. , .

q.s . , ...
3 . .. .

4 , s ~., ,,, + 4.. .. a 3, .. ..

u.. . .-,_,,..-,~,,,,,.,y__-u...,.,., r u.a. ; _,. ., ._, .a. .= _ _. _z _ y. . s. ., . a. . e -.... _ _ . _ . , . ..u _ .. .

g7.a. y , , x. ._, c.u. r.u a. >__ ..ap.s. , ,__0. e. s. e e _e a_.a. e .r' . . . . a e e t_.,e ._r __._ . .

i. *Arry swipe whi:h neasures 220 CBI will :ause devi:e c te
.

wi.u.C awn .p, ._.,
c,. .u.e,. +eS+4 .-

r... . .. .- . . . 3

.

W%.99#'%'[ *. . d. e.O * * 9 998W899 4 . Q ~Q A ,.9 a 9 'e'O.T P .. . y,,s . . .O. /.4 #.% . a y s .

e

!*
--

h
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k. Mail filn badges and LEAD Forn 352 (3 copies) to Ccc=anding

Officer, Lexington-Bluegrass Arv Cepot, Lexington, Kentucky 40507,

ATTN: Maintenance Directorate, Chief, Nuclecnics Branch.

1. Call Headquarters, TECCM, Safety Office Health Physicist,,

i

Aberdeen Proving Ground, Maryland, telephone ex*.ension 3677 or 2170,
.

if any problens arise er any of the asterisked conditions exist.

n. If av lu:nincus device should break cr indicate gross leakage;

i.e., loss of ' 4- ~d+y, then a 24-hour urine sanple will be taken

to start with the firs * "-d-= voidance Occurring four hcurs after

exposure. Urine voidance collection will centinue for a 21.-hour

pericd with each individual collecting all his urine voidances in

bottles c.arked with his nane. 3cttles will be nailed after the 24-hour

collection period to the US A~/ Invironnental ?Jgiene Agency, ACN:

P.ad Chen Div., Edgewood Arsenal, Ma:f and 21010.l

40. Other infe: .ation. Additional guidance is provided below:

a. Contaninatien levele are listed in Table I, page 24, .u!C

?.egulation 385-25.

b. Countia.g instructions (fcr counti.g SK3 ~ 25 C2.f).

Zevices and ?erscrrel . Cne minute count fer screening back-

ground le veis .
.

DevS as. Ten rainute reccunt for swipes which are above nean
* back.=.,round .

Perscrrel. Preset 50 200 counts (reccunt) for perscnnel swipes

which are abcVe nean backg cund.

.

-s

i
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Note: 220 LPM will require withdrawal cf device frco further testing.

c. A backg:cund swipe vill be taken from hced of vehicle, or from

other similar surface area, during each test day.

d. If radioactive luninous source is lost in the field, a 110-volt
,

dgenerator w.11 be taken to the field to power an ultra-violet lamp.

The ultra-violet (plus extensien cerd) vill be utilized to locate the
'

'

lost source.

e. At least cnce a week, an ultra-violet survey will be nade of

the storage area to locate any flaking loss (snall pieces of phosphor).

Section X7II

LI2ETING ES1'FI TO INDLisuAL
.

41. Safety Wasu es. The actions below have, or will be, taken by

higher headquarters to insure the safety of each individual who works

with or near radiological naterial.
~J

a. Publish r'i!.es, regulations, and technical publications.

b. Provide erperienced, On-call persennel to assist in advising

or assisting anycne with any radiation problec,

c. A radioicgical safety '^ -4- ee exists which reviews and

approves all cperaticns involving radiation (lecal level),

d. Provide protective anti-c clcthing, asks and c her hr.ndling,

shielding, and ventilating equipcent. -

e. Previde film badges, ;ceke; desine ers, portable and fixed
..

instrunentation for nessuring radiation.

f. Provide periedi: nedi:al eraninations 50 persennel werkirg

w . . u. ,.a a. a . u. .a
- . . .-

e

$

s

_
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g. Post radiation and other warning signs in all areas

*requiring sar:e .
I 42. Individual restensibilitz. Precautions which each individual who

works with radioactivity must take to assure his cwn safety are listed
.

below:
.

a. Read, understand and comply with all instructional material

and regulations,

b. Wear your film badge and pocket dosi=eter. F.ead your pccket

dcsimeter as required. Know your cu=ulative dosage. Notify your super-

visor when your weekly dosage approaches 100 mrem.

c. Don't remain in radiation icnger than necessary. Keep saxi=u=

practical distance from radiation. Use shielding materials when,

practical,

d. Safeguard radioactive caterials in your charge so that other

perscnnel will not be unnecessarily exposed,

e. Notify your supervisor Of:

(1) Eemage or i=prcper functioning of safety equipment, e.g.,

torn anti-c clcthing, protective masks, dacaged air filteration

systems, defective instr::ents er rad-handling equi;=ent.

(2) ArJ- stuck er inoperative scurce systen. Note : Ec not

}
attempt to correct dangerous systems yourself. Notif7 your superriscr

and together plan a safe technique er course of action to correct any.

deficiency.

(3) Any xcund you have received before, or while working, such

.

.
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'as a break in the skin, or any other incident where rac"_: active

material may have entered a persen's bcdy.

(4) Any spill of radicactive caterial or liquid. Always initiate

action to clean up cr re ve any centamination you- Jcb has caused. .

,

f. Always ::enitor your hands, feet, head and cicthing, and
.

'

i= ediate werking area after werk with radicactive caterial.

43. Surer riser's restensibilit 7 a. Assure that each individual

assigned to work with radicactive caterials is infer ed of hacards

and is prcperly trained.

b. Receve (cr licit) persennel frc= further radiation exposure

when his desage approaches prescribed limits er his attitude or past

werk practices are such that he is a hacard to himself and Others,

c. Request assistance frc: higher headquarters or AIIA for
.

./
resolving difficult problems.

Section XVIII

IXAVPlIS CF TICOM TISTING OF RADUTICN SOURCIS

!.4 . The follcwing are examples Of ""ZCCM testing of radiation

sources:

a. le: incus Ni@.- Sirho rev'_ces. Ihose devices centaining

radioactivity which previde night-tize ill"-4 ation of devices

centained in military equiptent are tested for milita:/ application -

and haca~is to us".:.g trecos .
- .

b. Tart r.z. Short lived radioactivitf such as Ta-132, 50-40d

are placed in the fused area of a==unition. Radiation emana ices then

a'd '- '~ ating spent fuses and duds.
.

<
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c. Calibration of Instr"ments . Radiac instr =ents are checked

againct ability to measure accurately certain tn as and amounts of

radiation.

d. Tracer Studies. A small amount of radioactive substanca or
,

elecent is placed in a piece of equipment er testing mediu=. After

testing, extremely small quantities of tracer residue can be detected

with sensitive radiological detection instr =ents ,

e. Radicerathr. Ga=a rays free radicactive sources or X-rays

frem X-ray devices pass through materials and outline the defects

inside the caterials on pho 0 graphic f 2=.

f. Radiation Iffects. 5.udy of radiation induced chemical and
.

physical changes in materials.

g. Cosimet: r. Study of absorbed dose in caterials,

h. Shieldirz. Study of 9.e attenuation of ga=a rays and neutren

particles through various caterials.

i. X-rrr. Study Of :sterials in flight, break up Of materials

due to explosives or Other forces.

J. Ce ce s . Cete=ine 'hickness, centant and densitf of materials,

k. Reference standa~is. Known accunts of radicactivi*y are used

to dete ~ine the efficiency of laborato:f instr =ents in counting a

'
particular radienuclide.

s

1. Check sources. Scall a: cunts of radioactivity placed in a.

vand or similar device is held near an instru=ent's sensing pr te to

dete = ine if an instrument will respend to radioactivity.

.

}*
/
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n. Other tests. TICCM testing also enectpasses many other

diversified test projects invo171r4 =issiles, accelerators and

fast burst reactor studies.

Section XIX
,

MISCELI.MUDUS INFCF2.fATION
_

'

45. Alrhabetical List of the Tier.ents. (see Appendix A).

/A . Censities of C=cn "etals in dec . (see Appendix B).

47 Calc'ilated Ce _a Radiatien Levels. at ene e.eter for One curie .

(see Appendix C).

l.3 . Transmission of Fa-226, Cc-60 and C s-137 (see Appendix D).

/.9 . Ceca r. Chart for Ccmon Radionuclides . (see Appendix E).

50. ?mter Use of Radicactive Scurces in an Instr : ent (see
Appendi: F).

\

t

1
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' APPENDIX A
.

ALPFA3ETICAL LIST OF "dZ I'2/ENTS
-- __

a.. m. .# s ... A.. a. s . .e s,.. a. 4. m... .# s ,.. ,-
m.. ai we. = . . s. . w. m.. ii ...

._

49 Acnn.wm Ac 227 79 Gold Aw 196.967 59 Prosecoymium 77 ' 4 J. ; 3 7

13 Alum num Al 24.9813 72 Mo f nivm Mf 178.49 61 Promeiniwm 8m it'"

e 95 Am e riciwm Am 243* 2 Mehwm Me 4.0026 91 Protectin.wm Po 22''

31 Annmeny Sb 121.75 67 Malm.wm No 164.930 la too wm no . T

2' e -14 Argon Ar 39.948 i Mydrogen N 1.00797 86 4adon an -,
.

33 Arsenic As 74.9216 49 Inoivm in 114.42 75 then.wm 2e 2

_

33 Asionne Ar 210' 53 locine t '126.9044 43 aboa.wm an 10; m3

$6 Sor.wm So 137.34 77 liioium tr 192.2 37 t wo.oiwm tu .7
'

97 B ern e6iwm 3h 247* 24 Iron Fe $$.347 44 twinen.wm tw lot 07
__

4 8ervilium Se 9 0122 34 < ry o ron <r 53.30 $2 somar.wm $m 1: 15

43 Siemwen. Si 208.980 37 Lonmenwm to 138.91 21 scono.wm $c 4.954

5 Baron $ 10.311 103 Lo.,eacum L. 237* 34 5,6,n,wm 5, 73. 9 e
-

33 arom.ne Sr 19.909 32 Lead 82 207.19 14 5;i; con 5. .c6

3 tim.wm Li 6.939 47 so.., Ag u 3 --44 Coomium Cd 112.40 73 g,,, n ,, g ,, 374,97

20 Caiciwm Co 40.08 12 mognes.wm Me 24.312 !! So c' = m No M. [
98 Californiasm Cf 251* 25 Mongonese Mn 54.9380 33 . Stronnem Se r g
a Coroon C 12.01115 101 mendelow.wm Me 23e* 16 Swifwr 5 '4 -L

""
58 Cer.wm Ce 140.12 30 Sercury Mg 200.39 73 Toa raivm To : <S _-

33 Ces.wm Cs 132.905 42 Moivodenum Mo 9594 43 Tee a e';wm f
' J-,

[17 Chlorine C1 35.453 40 Neooym. m No 144.24 52 Teawr.wm Te i.1

24 Chromium Cr $ 1.996 10 Neon No 20.183 oi f eroiwm ib I F '; 4 L-

27 Como6 Co $8.9332 93 Nepewn wm No 237' 31 Thoit.wm 71 2; * {
29 Cooper C. 63.J 4 *8 N.cnel Ni $ 8.71 9C Thoriwm Th 2::: .i C
94 Cwrivm Cm 247' 41 N.cosum No 92.904 $9 Thw6ium im 4 g

64 Oysores.wm ::y 142.30 7 N.trogen N 14.0047 $0 Tin $n 1i . i-

99 finsteinium E "$4' 102 Noo i.wm No 253* 22 firon.wm it 3 7
44 (roewm !r 167.26 To Comivm Cs 190.2 74 ?vngsten W 14..w J b
43 (wroo.wm !w 131.96 4 Caygen 0 13.9994 92 Uranium U 238.03 -

100 Fermium 7m 233' 44 Polooiwm 7d 104.4 23 Vaticciwm V ..

59 71worme 7 18.9984 13 Phosonorwa 7 30.9738 54 Xenon Xe s

N'

47 F ra r tivm Fr 223' 73 7'orinwm 7t 195.09 70 Y.teroivm Yb

$si ronium 79 244* 39- Yttnwm v
44 Cooosinium Cd 137.23 94 w

31 Colliwm Co 49.72 34 Po on wm ao 209* 30 ::nc :n - %
32 Germanium Ce 72.39 19 porossium ( 39.102 40 ::rconive Ir 22 Y,

e-
w.s .. .., .e ene .e. ,sei. .....e e.. y_
4,...e . ..es .,. ee. c's ..... es i t a:co. y

. . , a

s -
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APPENDIX 3 j

DENSITIIS CF CCMMON METALS in gm/cc

Aluminum Al 2.699 Phosphorus P 2.34

Seryllum Ee 1.84 Platinum Pt 21.37
,

Bismuth Bi 9.781 Potassium X 0.87 e
,

.

Cadmium Cd 8.648 ' Silver Ag 10.492

Calcius Ca 1. 54 Sodium 3'- 0.9712

Cesium Cs 1.873 Strontium Sr 2.50-58

Chromium Cr 6.92 Sulfur S 2.0-1

Cobalt Co 8.71 Tantalum Ta 16.6

Copper Cu 3.92 Thallium T1 11.36.

cold Au 18.88 Thorium Th 11.3

| Iridium Ir 22.42 Tin (vhite) Sn 7.29
'

I Iron Fe 7.85-88 Tin (gray) Sn 5. 8

Lead Pb 11.342 Titanium Ti 4.5

Magnesium Mg 'l.741 Uranium U 18.7

anganese M:. 7.42 Tungsten (Volfran) V 19. 6- 19. 1v

Mercury (L) Hg 13.546 Zine Zn 6.92

Molybdenum Mo 10.2 Zirconium Zr 6.44

Nickel Ni 8.60-90
| .

m DENS!TIIS CF CCF2'.CN MATER:ALS IN gr/cc *

*

01 ass 2.5 Lucite 1.2

Paper 0.8 Rubber 1.2

Paraffin 0.9 Voed 0.4 - 1.0

.

50
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~ APPENDIX C
|

|

| CALCULATED GAM.!A RACIATION IITELS, AT ONE !.C.J FOR CNE CURIE

Isotope T1/2 d/hr @ one cetere

i

* Na-22 - 2.6y 1.20

Sc-46 83.9d 1.C9

Mn-54 303d 0 . 19

Fe-59 45.6d 0.59

Co-57 27Cd 0.09

Co-60 5.26y 1.32,

'

Zn-65 245d 0.27

Kr-8 5 10.76y C.C04

Cs-137 30.07 0.33

Ta-182 ll3.ld 0.68

Ir-192 74.2d 0.43

Au-198 2.7d 0.23

Ra-226 16227 0.825

1

.

I

L

0
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