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1. PURPOSE: This regulation impleme ts CARCOM Regulation 385-25 and AR 385-11,
and a¥so proscribes responsihilities, pulicies and procedures for the establish-
ment an¢ adminicYration of the dadiation Protection Program for all sources of
funizing radiation. It establishes criteria for the operation of all ionizing
radiation producing equipment ard for all transpertation, handling, storage,
possession, and disposal of radicscrive naterials on Yuma Proving Ground.

*This regulation supersedes USEYPG R 385-12, ¢td 8 Dec 70.
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2. SCOPE: This regulation applies to all organizations and individuals who
procure, possess, use, store, transfer, or dispose of radiation sources, i.e.,
radioactive material with an activity of one microcurie or greater, and jonizing
radiation producing devices. Specifically excepted is the USAYPG Health Clinic
which operates under the auspices of Health Services Command.

3. GENERAL: Nothing in this regulation is intended to reduce or bypass NRC
standards or procedures. Wherever a conflict may exist, the more stringent
standards or procedures will apply. Radiation sources will be used in a fashion
which will protect personnel from unwarranted radiation exposure. A1l radiation
exposure will be kept as low as reasonably achievable.

4. THE RADIATION CONTROL COMMITTEE:

a. This committee acts as an advisory committee to the Commanding Officer
for the supervision and control of all matters pertaining to the radiation
protection program. This committee will also act as an action committee to
fulfill the responsibilities delineated in paragraph 5(a) below.

b. The membership of this committee will include:

(1) Chief, Safety Office

(2) 1Installation Surgeon

(3) Installation Radiation Protection Officer

(4) Installation NBC Officer

(5) Responsible individual of organizations using sources of radiation.
(6) Commander's Representative

(7) Preventive Medicine Officer

c. FEach using organization working with scurces of ionizing radiation will
select a member and an alternate to serve on the committee.

d. The committee will meet to transact business as deemed necessary at the
call of the chairman.

5. RESPONSIBILITIES:

a. The Committee is responsible for:

(1) Review and approval of rules and procedures to minimize hazards due
to ionizing radiation.
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(2) Review, approval and authentication of applications for USNRC Ticenses
and DA authorizations and DA permits.

(3) Review and approval of YPG permits, SOP's and directives for the use
of sources of ionizing radiation (Appendix B).

(4) Reviewing and approving the qualifications of users of radiation.

‘65) Reviewing reports of radiation accidents and incidents to determine
the cause and recommending appropriate action to the Commander.

(6) Forwarding minutes of each meeting to higher headquarters.

radioactive material or other sources of ionizing radiation are responsible for
implementing radiation protectior measures by:

(1) Insuring that procedural manuals are prepared as required (Appendix 3).

(2) Officially designating a qualified individual to serve as a member
of the Radiation Control Committee.

c. The Chief, Safety Office, will:
(1) Call special meetinrs as required.
(2) Act for the Committee as specified in this regulation.

(3) Exercise staff supervision over the Radiation Protection Program
including the temporary suspension of hazardous operations.

(4) Consult with Installation Radiation Protection Officer and others
on matters concerning ionizing radiation protection.

(5) Maintain formal records for the Committee including minutes of
meetings and records of action taken involving approvals for use of sources
and related transactions, communications and reports.

(6) Maintain cognizance of all regulations and directives from higher
authorities and provide copies of pertinent material to committee members, and

|
b. Directors, Division, Branch and Section Chiefs involved in the use of
alternate members.

(7) In cooperation with Installation Radiation Protection Officer and
members of the committee, assist personnel of the US Army Environmental Hygiene
Agency, US Nuclear Regulatory Commission, and higher commands in inspectiors of
ionizing radiation facilities and the Radiation Protection Program.
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(8) Assure that the Radiation Control Committee, The Radiation Protection
Officer, the Alternate Radiation Protection Officer and the custodian of the
dosimetry records, DD Form 114 ., are appointed on orders.

d. The Installation “adiation Protection Officer is responsible for:
(1) As Chairman, presiding at Radiation Control Committee Meetings.

(2) Providing the Commander, Radiation Control Committee, and radiation
users with advice and assistance on all matters pertaining to radiation safety.
Advice includes instructing and training of workers, visitors and emergency
personnel in the safe use of protective equipment and procedures (Appendix C).

(3) Implementing the radiation protection safety program.

(4) Reviewing radiological operations to determine compliance with
requlations and approved procedures.

(5) Maintaining an accurate record of the inventory (Appendix J of
sources of radiation possessed by the installation or activity in accordance with
AR 385-11. The record for each item should include: Federal stock number and
nomenclature, manufacturer's model number, description and serial number, the
isotope, type of radioactivity and date radioactivity was determined, chemical
and physical form, whether sealed or unsealed, date received, and using organi-
zation and location. Provide the Chief, Fire Prevention and Protection Branch and
the Installation Surgeon with a current inventory of all radioactive sources with

their locations.

(6) Maintaining radiation protection records and at least once each
quarter, reviewing all Form DD 1141 for proper posting and recording.

(7) Performing radiation surveys (Appendix 1) and leak tests (Appendix
D), or causing such surveys and tests to be performed. The accuracy of tests and
surveys if performed by others remains the responsibility of the Radiological

Protection Officer.

(8) Evaluating the hazard potential and adequacy of protective measures
for existing and proposed operations.

(9) Reviewing Standing Operating Porcedures (soP's) for operations
involving sources of radiation prior to review by the Radiation Control Committee.

(10) Investigating radiation accidents and incidents.

(11) Reporting the findings of investigations in accordance with
USAYPG R 385-11.
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(12) Maintaining a library of current regulations pertinent to the
radiation protection program which will be furnished to persons covered by
this regulation on request.

(13) Notifying users of any changes in regulations that are pertinent
to their operations.

(14) Assuring that all sources are secured against unauthorized use.

(15) Origination of a1l applications for NRC licenses or DA authorizations
and submission of those applications to the Radiation Control Committee for approval.

(16) Assuring that disposal of radipactive material is in conformance
with Appendix E, and assuring that procurement, shipment and receipt of radioactive
material is in conformance with Appendix A.

(17) Assuring that radiation detection instruments are properly calibrated
and are available to radiation workers.

(18) Monitoring incidents wherein unusual levels of radiation or contami-
nation are suspected (Appendix K).

(19) Posting appropriate warning signs and notices.

(20) Pricr to being relieved of his duties, the Radiation Protection
Officer will have taken the following action with regard to radioactive materials
and equipment for which he is responsible.

(a) Secure all material and equipment in such a manner as to preclude
use or removal during the period for which there is no Radiation Protection Officer

appointed; or

(b) Turn over to a properly qualified and authorized individual, all
materials and records for which he is resporsible. Such an authorized individual
will have the qualifications and training required of a Radiation Protection Officer.

e. The responsible individual is the senior person closely associated with the
particular utilization of ionizing radiation and has supervision over project
personnel. He is responsible for:

(1) Making applications for the YPG permit, and developing Standing
Operating Procedures (Appendix B) with assistance from the Installation Radiation
Protection Officer.

(2) Insuring compliance with requirements specified by the YPG permit
or procedura: manual.
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(3) Preparing special emergency instructions for inclusion in YPG
permit applications when required by Radiation Control Committee.

(4) Advising the Installation Radiation Protection Officer of the
location and change of location of all sources of jonizing radiation.

(5) Maintaining a current inventory of all sources of radiation
for which he is responsible.

(6) Knowing the exact location of all sources of radiation for which
he is responsible.

(7) Assuring the Radiation Protection Committee that their personnel
have received adequate instructions and experience prior to using or being exposed

to radiation.
(8) Controlling contamination.
(9) Assuring sources are secured against unauthorized use.
(10) Controlling personnel exposures.
¢ The Instailation Surgeon is responsible for providing:

(1) Advice on matters pertaining to the health of personnel who are
occupationally exposed to, or who utilize isotopes, or devices which produce

ionizing radiation.

(2) Medical support to the Radiation Protection Program as outlined in
Appendix F and G.

g. Installation NBC Officer is responsible for sources of ionizing radiation
used in connection with training military personnel or the NEC team.

h. Workers in areas where radiation sources are used are responsible for
strict compliance with all provisions of the procedural manual of the facility

and any other pertinent SOP's.
6. RADIATION WORKER:

a. The term "radiation worker" is synonymous with the term "occupationally exposed
individual." A radiation worker is an individual who micht be exposed to more than

10 percent of the basic radiation protection standards adopted by DA and DSA for the
control of occupational exposures to ionizing radiation as a result of his emoloy-

ment or duties in a controlled area.

b. Basic radiation protection standards for the control of occupational exposures
to ionizing radiation include-
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(1) The accumulated dose equivalent of radiation to the whole body, head
and trunk, active blood-forming organs, gonads, or lens of the eye will not exceed-

(a) 1.25 rems in any calendar quarter, nor
(b) 5 rems in any 1 calendar year.

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

(a) 7.50 rems in any calendar quarter, nor
(b) 30 rems in any 1 calendar year.

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

(a) 18.75 rems in any calendar quarter, nor
(b) 75 rems in any 1 calendar year.

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

(a) 10 rems in any calendar quarter, nor
(b) 30 rems in any 1 calendar year.

(5) The accumulated dose equivalent of radiation to the thyroid, other organs,
tissues, and organ system will not exceed-

(a) 5 rems in any calendar quarter, nor

(b) 15 rems in any 1 calendar year.
7. EMERGENCIES: Emergencies involving sources of ionizing radiation will be
reported immediately to the Radiation Protection Officer, Procedures for emergencies
are detailed in APPENDIX H.

8. RECEIPT OF RADIOACTIVE MATERIALS:

(a) The Radiation Protection Officer will coordinate with Receiving to assure
that he is notified immediately upon receipt of redioactive materials.

(b) Upon receipt of radioactive materials, Receiving will immediately notify
the Radiation Protection Officer.



c. The Radiation Protection Officer will survey a1l incoming packages of
radioactive materials within three hours of receipt if receipt is during normal
working hours and within 18 hours if reciept s not during normal working
hours.

9. IMPLEMENTATION OF 10 CFR 21: Implementation of Title 10, Code of Federal
ReguTations, Part 21, 1s detailed in Appendix L.

10. REFERENCE:

a. NRC Code of Federal Regulations, Title 10, Parts 19, 20, 21, 30-34, 40-50,
70-72.

b. AR 40-14
c. AR 385-11
d. AR 385-40
e. AR 700-64
f. AMCR 385-9

g. DARCOM 385-25
h. TECR 385-9
i. TM 55-315
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PROCURING, SHIPPING AND RECEIVING RADIOACTIVE MATERIAL

1. PROCUREMENT: A1l requisitions or contracts for items that contain radio-
active materials will be coordinated with the Radiation Protection Officer.
Each request for radiation sources will include a covering Disposition Form
(DA 2496) stating the need for the material and citing the area where the
sources will be used. Procurement of radioactive materials will not be initi-
ated until proper coverage under a Nuclear Regulatory Commission license or DA
Authorization is issued, and the procurement has been authorized by the RCC.

2. SHIPPING:

a. The shipper is re,ponsible for the proper packaging and labeling of ra-
dioactive materials for shipping. The shipper will initiate a Radioactive Ma-
terial Movements form wh'ch will then be completed by the Raciation Protection
Officer. The Radiation ’rotection Officer will assure that the shipment is

properly packaged and laoceled.

b. The Radiation Protection Officer will assure that the organization re-
ceiving the radioactive material has the proper NRC License or DA Authorization
and that the reguirements of Title 10, Code of Federal Regulations are met.

c. The Radiation Protection Officer will affix and sign the shippers cer-
tification to the shipping document (DD Form 1149 or 1348-1) prior to releasing
item(s) to the Movements Services Division for shipment, pursuant to AR 385-11
and Title 49, Code of Federal Regulations, Parts 170-189.

3. RECEIVING:

a. The Movements Service Division will immediately notify the Radiation
Protection Officer when any radioactive material is received. The Movement
Service Division will also notify the Radiation Protection Officer when any radio-
active material leaves the Supply Warehouse (movement to user area).

b. The Radiation Protection Officer will survey all radioactive material
when it arrives. He will complete a Radioactive Movements Form, then notify
the user to pick up the radioactive material. Leak tests will be performed,
when required, and the results will be furnished the user and kept on file.

¢. Packages containing radioactive materials will only be opened uinder the
supervision of the Radiation Protection Officer or designated alternates. (NRC
radiographic sources will only be opened by individuals named as Radiographers
on the NRC License). No material will be transferred to the designated area for
test or use until specifically authorized by the Radiation Protection Officer.
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IONIZING RADIATION PERMITS OR PROCEDURAL MANUALS

1. WHEN RECEIVED: A permit and, when necessary, a procedural manual is required
before the procurement and use of:

a. Unsealed Polonium 210 (ZIOPo) or Strontium 90 (9OSr) in amounts exceeding
0.1 microcurie and all radioisotopes, sealed or unsealed, in amounts exceeding
1 nicrocurie except that the Committee may exempt those which are:

(1) txempt from KRC Licensing pursuant to 10 CFR 30.14, 30.15 or 30.16.
(2) Under a general license pursuant to 10 CFR 31.3 or 31.7.

b. A1l machines which produce ionizing radiation (x-ray machines, acceler-
ators, etc.).

2. MAKING APPLICATION FOR IONIZING RADIATION YPG PERMIT:

a. Persons having a responsibility for work for which a permit is required
will make application in orginal and one copy on Disposition Form (DA 2496) and
submit to Radiation Protection Officer.

b. Application will include the following information:

(1) Name, location and organization of responsible individuals (usually
the reguestor).

(2) For radioisotopes, the elements, mass number, chemical and/or physi-
cal form, whether sealed or unsealed, and maximum activity required.

(3) For electrical sources, the maximum (or peak) voltage and current.
(4) Locations of storage and use.

(5) Purpose for which the source will be used.

(6) Training and experience of authorized users.

(7) Special provisions for control of access, if necessary.

(8) A copy of Standing Operating Procedures and/or Procedural Manua)
as required by Radiation Protection Officer.

c. The Radiation Protection Officer will:

(1) After reviewing the application for adequacy, present application
for YPG permit to the Committee for review and approval.

(2) Upon Committee approval, assign YPG permit number, sign YPG permit,

procure signature of Radiation Protection Control Committee Chairman and forward
to orginator.

B-1
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3. PROCESSING PROCEDURAL MANUAL:

a. The person having responsibility for developing a procedural manual will,
after coordinating with all participating organizations, forward draft in original
and one copy to the Radiation Protection Officer.

b. The Radiation .Protection Officer will:

(1) After reviewing the manual for adequacy, present draft of procedural
manual to the Committee for review and approval.

(2) Upon Committee approval, assign procedural manual a number and for-
ward to originator for publication and distribution.

4. RECORDS: A complete file of all procedural manuals and YPG permits will be
maintained by the Radiation Protection Officer.

L. AMENDMENT: An amendment is required for any significant changes (personnel,
location, etc.) in the program covered by a YPG permit or procedural manual.
Application for amendment will refer to the appropriate YPG permit or proced-
ural manual number and will be addressed the same as initial applications. Pro-
cessing will be as for initial applications.

6. SUSPENSION:

a. The Radiation Control Committee may suspend a YPG permit or procedural
manual at anytime. Also, the Chairman, Radiation Control Committee or the In-
stallation Radiation Protection Officer may temporarily suspend operations under
a YPG permit or procedural manual in order to maintain health physics control.
Suspension of a YPG permit or procedural manual may result from:

(1) Noncomnliance with reauirements of MRC, Army or Yuma Proving Ground
regulations or facility SOP.

(2) Any situation which, in the opinion of the Chairman, Radiation Con-
trol Committee or Installation Radiation Protection Officer, could result in
unnecessary or excessive exposure of personnel or loss of control of the sources

of ionizing radiation.

b. Radiological operations covered by a YPG permit or procedural manual
which have been suspended may be resumed only after the conditions which led to
suspension have been corrected. The affected agency will request that the sus-
pension be 1ifted by indicating corrective action taken in triplicate, on Dispo-
sition Form (DA 2496) to the Radiation Protection Officer. Reply will be made
by the Radiation Protection Officer as Consnent 2.
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RADIATION SAFETY TRAINING

1. 1Installation Radiation Protection Officer will have received, as a minimum,
training equivalent to the two-week Basic Radiological Health Course plus the
two-week Occupational Radiation Protection Course given by the U.S. Health
Service, prior to appnintment.

2. Responsible individual and operations personnel named in a procedural manual
for the first time will be give a radiation safety orientation prior to approval
of the procedural manual. The orientation will be given on an informal basis.

M iterial already familiar to the worker may be omitted.

3. A1l personnel will be familiar with aill special conditions in each procedural
manual prior to their commencing work on that activity.

4. YPG Fire Prevention and Protection Branch personnel and Security personnel
will be given training at least annually in radiation safety by the Radiation
Protection Officer or a designated Alternate.

5. All personnel named in procedural manual and all fire fighting personnel
will be given training in the use of protective clothing and equipment.

C-1
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RADIATION SAFETY TRAINING

1. 1Installation Radiation Protection Officer will have received, as a minimum,
training equivalent to the two-week Basic Radiological Health Course plus the
two-week Occupational Radiation Protection Course given by the U.S. Health
Service, prior to appointment.

2. Responsible individual and operations personnel named in & procedural manual
for the first time will be give a radiation safety orientation prior to approval
of the procedural manual. The orientation will be given on an informal basis.
Material already familiar to the werker may be omitted.

3. A1l personnel will be familiar with all special conditions in each procedural
manual prior to their commencing work on that activity.

4. YPG Fire Prevention and Protection Branch personnel and Security personnel
will be given training at least annually in radiation safety by the Radiation
Protection Officer or a designated Alternate.

5. A1l personnel named in procedural manual and all fire fighting personnel
will be given training in the use of protective clothing and equipment.

C-1
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LEAK TESTING SEALED SOURCES

1. DEFINITIONS:

a. Sealed Source (herein referred to as source): Any radioisotope that is
permanently encased in a capsule designed to prevent leakage or escape of the
radioisotope.

b. Direct Leak Test: A leak *° -t performed on the surface of the capsule.

c. Indirect Leak Test: A leak test not performed on the surface of the
capsule, but on s''rfaces in contact or closest to the source during storage or
use. The indirec! leak test is performed on sources when direct leak testing
is impracticable, either because the source is permanently or semi-permanently
housed in a device or because direct leak testing would result in a high dose
to the operator.

2. APPLICABILITY: This procedure applies to all sealed sources except those
meeting one or more of the following conditions:

a. Contains no. more than one microcurie.
b. 1Is exempt from NRC licensing pursuant to 10 CFR 30.14, 30.15, or 30.16.
¢. 1Is under a general license pursuant to 10 CFR 31.3 or .7

d. Contains by-product material in quantities not exceeding those listed
in 10 CFR 31.100, Schedule A, Column II.

e. Contains special nuclear material in quantities not exceeding those
listed in 10 CFR 20, Appendix C.

f. Contains only natural thorium, natural uranium or uranium 238.

3. RESPONSIBILITY: The Radiation Protection Officer will insure that required
leak test procedures are followed.

4. Each source for which this procedure applies shall be monitored for removable
contamination within three hours of receipt during normal duty hours or within 18
hours after normal duty hours. Thereafter, the following leak tests are required:

a. Sources containing beta and/or gamma emitting radioisotopes shall be
leak tested at intervals not to exceed six months or at those times specified
in NRC license.
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b. Sources containing alpha emitting radioisotopes shall be leak tested at
intervals not tc exceed three months or at those times specified in the NRC
license.

c. In addition, a leak test shall be performed prior to further use on
any source:

(1) Which has been subjected to treatment which could be expected to
cause the capsule to rupture.

(2) For which there is indication that the source may be leaking; e.g.,
contamination of equipment or area where the source has been used or evidence
of a bend, crack, or discoloration due to overheating.

5. PRECAUTIONS:

a. The area dose rate shall be monitored with an appropriate survey meter
prior to and upon conclusion of the test.

b. Calibrated direct reading dosimeters or pocket chambers and film badges
shall be worn during the test.

c. Remote handling equipment and/or shielding shall be used as necessary to
reduce exposure to personnel.

d. When direct leak testing of the source would resuli in a high dose to
the operator, an indirect leak test shall be used.

e. Sources shall immediately be returned to the storage container after
being leak tested.

f. Following the test, a smear survey shall be performed on all surfaces
which could have become contaminated if the source was leaking.

g. [Durable plastic or rubber gloves will be worn during the test.

h. Appropriate respirators shall be worn at the discretion of the Instal-
lation Radiation Protection Officer during tests on sources that could release
radioactive gas or dust if ruptured.

i. Shoe coverings and protective outer garments will be worn during tests
when the nature of the source plus other conditions present 2 splash hazard.

6. LEAK TEST PROCEDURES:

a. The direct leak test zhall be used unless the indirect l1eak test is
justified by paragraph 1c above.
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b. A smear is taken by wiping a piece of filter paper over the surface
used for the test.

c. The Installation Radiation Protection Officer will direct appropriate
and required action when the test reveals the presence of 0.005 microcuries or
more of removable contamination. The source must be withdrawn from use and not
returned to use until decontamination,repair and negative leak test results
are obtained following at least seven days storage. Decontamination, repair,
and disposal procedures shall be in accordance with the applicable NRC Ticense
(if any) and other applicable regulations, including AR 385-11 for disposal.
The Installation Radiation Protection Officer shall notify the Committee Chair-
man of the positive test on the day it is evaluated, identifying the source,
including authority under which it is held, and describing the equipment in-
volved, test results and corrective action taken. When the source is held
under an NRC license, he is responsible for submitting any report required by
the NRC license.

d. Minimum data recorded and maintained for inspection for each required
leak test will include.

(1) Source identification.
(2) Source location.
(3) Type of leak test, viz., direct or indirect.

)(4) Specific identification of counting equipment used (if performed
locally).

(5) Count rate and factors used to obtain activity value.
(6) Result in microcuries.
(7) Date of test.
(8) Tdentity of person performing test.
(9) When result 1is 0.005 microcuries or more.
(a) Action taken, including dispositon of source.

(b) Signature of Installation Radiation Protection Officer.

0-3
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DISPOSAL OF RADIOACTIVE MATERIAL

1. Disposal of wnwanted radioactive material in solid and/or concentrated 1i-
quid form will be accomplished as directed by ARRCOM in accordance with AR 385-11,
and TM 3-261.

2. Land burial of radioactive materials on Ariny installation is not autherized.

3. Incineration of radioactive material is not authorized except by units
issued a specific NRC license for that purpose.

4. Committee approval must be obtained prior to disposing of 1iquid waste
through the sanitary sewerage system. Disposal will then be in accordance with
10 CFR 20.303, with the entire installation being considered as one licensee.

E-1
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PERSONNEL DOSIMETERY

1. 1SSUE OF PERSONNEL MONITORING DEVICES: Issue of appropriate personnel moni-
toring devices * 1s the responsibility of the Installation Radiation Protection
Officer. When personnel monitoring is indicated, body film badges will be
issued. In addition, other devices such as wrist badges, film rings, pocket
dosimeters, etc., may be required as determined by the Radiation Protection
Officer.

2. LOSS OF PERSONNEL MONITORING DEVICES: Loss of any personnel monitoring de-
vices will be reported immediately to the Instaliation Radiation Protection Off-
icer by the individual to whom it is issued. The individual will furnish a
written statement describing the circumstances surrounding the loss to the
Installation Radiation Protection Officer within five days. Copies of the state-
ment with an exposure evaiuation for the period by the Instailation Radiation
Protection Officer will be sent to the Occupational Health Nurse.

3. FILM BADGES:

a. The Installation Radiation Protection Officer will insure that the film
packets are used only during the period specified and are mailed to:

U.S. Army

lonizing Radiation Dosimetry Center
ATTN: DRSMI-MCI-DCS

Lexington, KY 40511

b. A copy of film badge readings will be forwarded to Occupational Health Nurse
for recording on UD Form 1141's and a copy retained by the Radiation Protecticn Officer.
The custodiain of the health records will evaluate the DD Form 1141's at the &nc
of each calendar quarter and immediately notify the Installation Radiativn °ro-
tection Officer of any exposure exceeding 300 mrem in the calendar quarter.

4. POCKET DOSIMETERS: Pocket dosimeter readings will be recorded. The Installa-
tion Radiation Protecticn Officer will determine which farm ic to he used and whn
is to perform the reading and recordino in each case.

5. PERMANENT RECORDS AND REPORTING:

a. The Installation Radiation Protection Officer will keep permanent records
of reports of investigations eof indicated overexposures.

b. The Post Surgeon will keep the following records in individual health re-
cord folders or show in the folder where the record can be located:

(1) Form DD 1141's kept current by posting froin DA Form 3484.

(2) Forr DD 1952 for each individual on film badge service.

*for all non-medical radiation uses. F-)
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(3) Reports of investigations of indicated overexposure.

¢. The Installation Radiation Prctection Officer will inforn by letter, the
home installation of each government employee visiting this installation of film
badge readings if a positive reading is reported.

d. High readings will b# reportea as follows:

(1) A daily dosimeter reading exceeding 50 mR will be reported immediately
to the Installation Radiation Protection Officer by the individual making the
reading.

(2) The following will be renorted immediately by the Installation Radi-
ation Protection Officer to the Committee Chairman who will immediately inform
the Installation Surqeon.

(a) An indicated dose exceeding 300 mrem for one week.

(b) A film badge exposure resulting in special notification from Lexing-
ton Blue Grass Depot Activity.

(c) Any incident requiring notification of USNRC under 10 CFR 20,403 or
20.405.

(3) The Inctallation Rediation Protection Ofticer will prepare and sub-

mit, after coordination with Committee Chairman, all notifications and repurts
required by 10 CFR 20.403 and 20.405.

F-2
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RADIOLOGICAL HISTORY AND MEDICAL EXAMINATIONS

1. STATEMENT OF PREVIOUS EXPOSURE: Personnel named on an ionizing radiation per-
mit application who have not previously done so, will, at the time the application
is presented to the Installation Radiation Protection Officer, complete and sign a

DD Form 1952.

2. MEDICAL EXAMINATIONS: The Installation Radiation Protection Officer will pro-
vide the USA Health Clinic, Occupational Health Nurse, the names and telephone
extension number of personnel for whom radiological medical examinations are re-
quired. The Health Clinic will contact the individual workers and arrange appoint-

ments for physical examinations.

a. Medical Requirements:

(1) Women known to be pregnant and persons under the age of eighteen
will not be occupationally exposed to ionizing radiation.

(2) The following may disqualify personnel from being radiation workers
at the discretion of the Installation Surgeon:

(a) Abnormal hematology.

(b) A history or the presence of abnormal amounts of radioactive materials
in the body as determined by bioassay.

(¢) A morbid fear of radiation.

b. Preplacement Medical Examinations: Personnel named on permit applications
(except those named on other currently valid permits) will have a radiologival
preplacement examination prior to commencing work under the permit. (If a sim-
ilar examination has been conducted within the past six months, it will be accepted,
provided a record of such examination is available as part of the individuals
medical records). The examination will consist of the following:

(1) Complete medical examination, including chest x-ray. Examiners
will be alert for symptoms which could be attributed to ionizing radiation.Per-
sonnel whose assignment involves possible neutron exposure and/or with a history
of neutron exposure or acute exposure to other ionizing radiation exceeding 25
rex: will be given s1it lamp examinations of the lenses of the eyes for opacities.

(2) Two or more blood studies separated by one month intervals which in-
clude:

(a) White cell count and differential.
(b) Hemoglobin, hematocrit and red cell count.

e 12728
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(¢) Bioassay as required by the permit, requested by the Radiation Pro-
tection Officer or as deemed appropriate by the Installation Surgeon. Bioassays will
be performed by AEHA or other facilities designated by the Surgeon General.

c. Special Medical Examination:

(1) A "radiation casualty", is defined as a person who:

(a) Has received or is suspected of having received an acute external
dose exceeding 25 rems or,

(b) Has received or is suspected of having received an internal dose
via ingestion, inhalation, absorption through the broken skin or contamination ‘
of wound.

(2) A "Radiation Casualty" will be subjected to special medical exeminations
directed by the Installation Surgeon. Those responsible for controlling and/or
evaluating internal exposures are referred to Annex B of 10 CFR 20, NBS Handbook
60 an¢ Section 2.3 of NBS Handbook 92.

(3) Where a routine follow-up or special medical examination of an indi-
vidua) results in abnormal findings, that individual will be removed from further
exposure to radiation when sO determined by the Installation Surgeon. An ex-
haustive study, including appropriate bioassay examination, will then be conducted
to determine the extent, if any, that radiation has contributed to the abnormal
findings. Under no circumstances will the individual concerned be permitted to
return to duties involving jonizing radiation exposure without specific authori-
zation of the Installation Surgeon.

() The Installation Radiation Protection Officer may request special
(complete or limited) medical examinations at his discretion.

d. Periodic Medical Examinations: A1l personnel listed on ionizing radiation
permits will be given medical examinations at least once every three years. In
addition, some permits may require more frequent examination of operational per-
sonnel; such examinations may be limited; e.g9., to radiochemical urinalysis for
personnel working with unsealed tritium.

e. Final Medical Examinations: With the termination of work involving joni-
zing radiation {individual no Tonger on an active permit) personnel will be given
a final medical examination similar to the preplacement examination.

f. Recording of Examinations: Results of medical examinations will be en-
tered within the apprepriate medical records. United States Army Hospital will
complete required entries for military personnel, within the pertinent medical
health records, and complete required entries for civilian personnel within the
pertinent medical 201 files.
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EMERGENCY PROCEDURES

1. DEFINITION: The term "emergency’ as used herein shall mean an event or set

of events occurring in such a manner which is not normally expected and where the
lack of immediate action would endanger life, health or property. Such emergencies
may be caused by involvement of radioactive material in fire, explosion or collision,
loss of control of radioactive material such as theft, and spillage or leakage. (SEE
YPG Disaster Control Plan - YPG-DCP for incidents involving Nuclear Weapons near or
on USAYPG).

2. EMERGENCY ACTIONS:

a. The person first recognizing an emergency will:

(1) Alert endangered personnel and instruct them to get away from the
danger area.

(2) Make telephone report by dialing 2110 to alert emergency personnel.

(3) Remain in a nearby safe location to provide additional information
and assistance.

b. The Military Police Desk Sergeant will:

(1) Upon notification of a radiological incident, the Military Desk Sergeant
will take the following action.

(2) Notify the following activities in the order listed.
(a) Fire Department
(b) Medical Clinic
(c) Provost Marshal Division
(d) Safety Officer (normal duty hours).
(e) Laguna Army Airfield (operational hours).
(f) KOFA/Cibola Range Control Tower (operational hours).
(g) Notify the Radiation Protection Officer

(h) Contact the responsible individual or his designated agent by the
fastest means of communication at hand.

(i) During after duty hours, the Staff Duty Officer will be notified.
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Dispatch patrols to secure the area, as instructed by the responsible
at the scene and the sensitivity of the item, secure the immediate area fron
access. Emergency personnel will be the only personnel authorized in the

(4) Aid in the evacuation of personnel to a specific area determined by
the Radiation Protection Officer to be a "Safe Zone".

The Responsible Individual will insure that:

(1) Personnel stay out of smoke, mist, dust, and other visible airborne
substances and remain at a safe distance on the upwind side of the danger area
until permission to leave or return to duty is obtained.

(2) When possible, all building portals are closed and all ventilation
and air exhaust systems are turned off when airborne radioactivity is known or

suspected to be present.

(3) Radiation detection equipment available at the scene is appropriately
utilized and that additional equipment is requested when needed.

(4) A1l personnel who could have become contaminated are monitored and
necessary personnel decontamination procedures are instituted.

(5) Personnel suspected of external exposure exceeding an acute dose of
25 rem or receiving or suspected of having received an internal dose via ingestion,
inhalation, absorption through the broken skin or contamination of a wound are
immediately investigated.

(6) A1l equipment leaving the emergency scene is monitored for contamination.

The Radiation Protection Officer will:

(1) Advise and assist the emergency personnel.

(2) Following the emergency, monitor the area and determine the protective
devices necessary for safe decontamination.

(3) Decontaminate.

(4) Monitor all persons who were in the emergency area and those who were
involved in combating the emergency.

(5) Monitor downwind, delineate all contaminated areas, and restrict access
as necessary.
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e. F° . Fighting Personnel will: Admit radiological and medical personnel
at the en.rgency area, and support the responsible individual directing emergency
operations in minimizing exposure of personnel to radiation hazards.

4. [IMMEDIATE NOTIFICATION AND REPORTS: External notification and reports will be
accomplished as follows:

a. Assure that decontamination of property is completed in accordance with the
procedures outlined in Appendix K.

b. Arrange for special processing of the film badges worn by individuals who
are known to have received or are suspected of having received an external exposure

exceeding one rem.

c. Take corrective action following an incident that will insure against
the occurrence of another incident from the same or similar set of circumstances.

d. Prepare and submit to the Committee Chairman for approval a report of
the incident. As a minimum, this report will contain:

(1) Name of the organization processing the source at the time to the
ircident.

(2) Location of incident.
(3) Number uf the applicable permit.

(4) Name and service number or Social Security number of each individual
who received or may have received an overexposure.

(5) Source of the ionizing radiation, giving the element, isotope, chemical
and physical form and activity for radioisotopes.

(6) Résumé of the incident resulting in the overexposure.

(7) Corrective steps which have been and will be taken to prevent a
recurrence of the incident.

(8) A signed statement from each individual who received or may have
received an overexposure, telling of his action prior to, during and immediately

after the incident.

H-3
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RADIATION PROTECTION SURVEYS

1. Records of all surveys will be kept by the Radiation Protection Officer.

a. Routine: Routine surveys will be made at least monthly of all radioisotope
areas by the Installation Radiation Protection Officer. These surveys will be di-
rected toward detection of contamination, excessive radiation levels, and poor
health physics practices such as inadequate control of sources and/or exposure areas
and infraction of reaulations.

b. Special: The Installation Radiation Protection Officer will perform special
surveys during particularly hazardous operations and following spills, loss of con-
trol, suspected or known overexposures or other accidents. A special survey shall
also be performed by the Installation Radiation Protection Officer for each radio-
active material shipment and receipt in accordance with AR 385-11.

2. 1n addition to these surveys, the Chairman and members of the Committee may di-
rect special surveys of all facilities where materials or devices, which emit ioniz-
ing radiation, are utilized.

3. Inspections will also be conducted by the U.S. Nuclear Regulatory Commission
and Army organizations having authority and responsibility to do so.

4. Periodic surveys and special studies are also conducted by the US Army Environ-
mental Hygiene Agency.
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INVENTORY OF RADIOACTIVE MATERIAL

1. RADIOISOTOPE INVENTORY LOGBOOKS: Using organizations will maintain a logbook
of all transactions involving racioactive material. Entries will be kept current
at all times and will indicate receipts, withdrawals, disposal and related infor-
mation.

2. INVENTORY CHANGE: Immediately following receipt, shipment, disposal, etc.,
of radioactive material which changes authorized quantities, using organizations
will prepare an inventory repcrt indicating the change and will forward twc copies
to the Radiation Protection Officer.

3. SEMIANNUAL INVENTORY REPORT:

a. Using organizations wil, furnish to the Radiation Protection Officer, a
semiannual inventory report showing all radioactive material in their possession
and current activity of each source. Included within this category are all items
included in APPENDIX E.

b. The Radiation Protection Officer will review the inventory for compliance
with applicable regulations, licenses, approvals and permits.

¢. The Radiation Protection Officer will conduct a physical inventory of all
radioactive materials at least every 12 months. Key emergency nersonnel, such
as Provost Marshal, Fire Chief, Medical Officer and Safety Officer will be kept
currently informed of the receipt, storage, use, disposal, or traisfer of radia-
tion sources by the Radiation Protection Officer.

J-1
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IMPLEMENTAT ION OF .0 CFR PA4 " “1

1. Yumd Proviag Ground or~anizations a®cected by 17 Chk Fart 21 are as follows:
3. A1l those to which an NRC license has oeer issued.
b. A1l YPG elemriits pa~kaging radioactive mat¢-ial for transport.

c. A1l YPG elemenis which receive, store, use, dist~ibute or dispose of radio-
active rommodities asthorized by a specific NRC license.

d. A1l Yo" organizations which eveluate radiatic. safety defects, hazards, or
noncompiiance.

2. Comrmanding Offirer:, Directo s and Cniefs of all applicabie YPG elements shall:
a. Implavent or sssiye voverage under the installation 10 CFR Part 21 program.

b Establish writien procesures for ensuring notification, investigation, and
report ng of suspe:*ed safety def~cis and/or noncompliance.

c. Make a determi-ation ~f w.ether or not a defect or 'oncompliance requires
reporting. Sufficien’ informacion for this determination rust be supplied by the
Radia:1on Protection Officer and a memorandum concernina the basis for this deci-
sion should He mainteined “n the license file.

.. Repo~t defects or noncompliance telephonical'y to the applicable NRC Re-
giunal Office of ‘nspection & Enforcement listed in Appendix D of 10 CFR Part 20,
»ithin two cays after determining that a substantial safety hazard exists, A memo-
randum 2¢ 19 above re;ort should be nrovided HO, DA, (DAPE-HRS) through tie YPG
Safety Dffice. Followin: initial noti: ication to the NRC, a follow-up written
notific tion wust be forirded to th~ i NRC Regional Office within five days
“nllowing the determination. A copy of this correspondence should be provided HO,
D (0\PF-HAS) through t“: Yume Proving Ground Safety Office.

e. Ensy e through 7.¢ dadiation Protection (fficer or designated individual
trat tre tolicsing items are posted in a conspicuous position on the premises whe e
NRC 14:ensed activities are conducted:

1) A copy of 10 CFR Part 21.
12) A copy of Section 206 of the .nerqy Reorganization A:t of 1974,

{3, Written procedures adsptcd for implementing th: veg.lations in 10 CFR
Part 21.

if mosting all of these items above is not practical, in addition to posting item
(z,. a notice may be posted describing the retu’aticns/procedures including the

~ame of the individual to whom reports may be made and stating where iten: (1) and
(3) may be examined.

L-1
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3. The !sstallation Radiation Protection Officer (RPO) small:

a. Implameat the requirements of 10 CFR Part 21 in the form of a written docu-
ment. This document should provide the kadiation Protection Nfficer as the point
of contsct for reporting defects or items of noncompliance but should also indic-
ate to the workers that they may report directly to the NRC if they so desire.

b. Keep the YPG tommander informed concerning the posture of the Installation
Radiological Health Program to include reports of defects or noncompliance under
Title 10 CFR, Part 21.

¢. Include "Responsibilities Under Part 21" a5 a topic of discussion in annual
retraining.

d. Assure posting of documents referred to in paragraph %,

e. Provide sufficient documentation to the responsible officers to enable the
responsivle officer to make a determination regarding reporting. Notification un-
der 10 CFR Part 21 requires first, a knowledge of a defect or a failure to comply
and second, the defect or failure to comply must constitute a susstantial safety
hazard. 1f there is uncertainty as to whether the Jefect or failure to comply is
significant, the TECOM Radiation Protection Officer should be queried. The tollow-
ing constitutes the criteria util.zed in makiny 2 determination of the existence
of a substantial satety hazard,

(1) Moderate exposure to or release of licensed material.
(2) Mainr degradation of essential cafety related equipment; or

(3) Major deficiencies involving design construction, inspection, test or
use of licensed materials and/or facilities.

4. Supervisors are responsible for:

a. Assuring that any potential defects cr itans of noncampliance of which he
is krowledgeable are brought to the attention of the Radiatiom Protection Nffizer,
the (.ommander, Director, or Chief, or to the Nil.

b. Providing a climate suitable for worker reporting of potential defects or
{1oms of noncompliance without fears of reorisal. ,

¢ Assuring posting of documents indicated in raragraph 2e.

d. rusuring that workers are annually retrained and cognizant of the require-
ments of 17 CFR Part 21.

5. Workers are responsible for strict compliance with the regulations of 10 CFR
Part 21 to insure notification of defects and items of noncomp? {unce to the Nadia-
tion Protection Officer, Commander, Director, Chief or to the MRC.

6. Contracting Officers who write contracts for purchaziny radioactive commodi-
ties, supplies of safety related parts, services, or consuliation for NRC licensed
facilities sho¢dd incert in these contracts the follewing statement; "Title 10
Code of Federa! Fegulations, Part 21, annlies to this contract.”
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[Thé proponent of this regulation 15 the Satety
[Office. Users are invited to send comments to '
L@. Safety Office, ATTN: STEYP-SAF, Yuma,AZ 85364 }

FOR THE COMMANDER:
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1.7, AGC
Adjutan

DISTRIBUTION:
C+
DRSTE-SG-A (1)
DRSTE-ST (1)
STEYP-SAF (50)
STEYP-AD-P (25)
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EDWARD MATZKANIN
RADIATION PROTECTION CFFICER

"Radiation Safety Using Industrial Isotopes"; 1% weeks, Picker Technical
Service Center, Cleveland, Ohio; March 1962.

"Radiological Monitor Instructor Training"; 72 hours (two classes) Civil
Defense, November 1963 and November 1965.

"Occupational Radiation Protection"; 80 hours, Public Health Service,
Rockville, Maryland; October 1966.

Special course in Radiation Safety and Neutron Radiography; 3 semester
hours, May- August, 1973; University of Arizona.

Basic course in Health Physics; 40 hours;lLcuisiana State University
May 1978.

Radiation Safety in NDT Topical Conference; 24 hours; San Francisco,
August 1978.

Radiation Safety and Neutron Gauging, 16 hours; Yuma Arizona, April 1981,

Instructed courses in "Radiological Monitor Training"; 64 hours (four
classes); Yuma City/County Civil Defense Office, 1964-1967.

Experience with 140 Kvp, 2 MA X-ray; 19 years, YPG Industrial Radiography.

Experience with Cobalt 60, 95 curies effective; 17 years; YPG Industrial
Radiography.

Experience with Iridium 192, 100 curies effective; 12 years; YPG Industrial
Radiography.

Alternate Radiation Protection Officer, US Army Yuma Proving Ground,
November 1971 to 5 May 1978. e
Radiation Protection Officer, US Army Yuma Proving Ground, 5 May 1978
to present time.

Neutron Gauge certification Course, 16 Hrs, Yuma, AZ (Troxler Electronics)
April 1981; Fire Radiation and Explosive Hazards Course, 32 Hrs, US Army
Defense Ammunition Center and School, Savanna, IL, June 1981.

Laser-Microwave Hazards Course, 40 Hrs, US Army Environmental Hygiene
Agency, Aberdeen Proving Ground, MD, March 1982.



JAMES E. WERNER
ALTERNATE RADIATION PROTECTION OFFICER

"Introduction to Nuclear Engineering"; 2 semester hours, August-May, 1974-
1975; University of Arizona

“Nuclear Materials"; 3 semester hours, August-December, 1975; University
of Arizona

“Basic Nuclear Processes"; 3 semester hours, January-May, 1976; University
of Arizona

"t lements of Nuclear Reactor Theory"; 4 semester hours, August-December,
1976; University of Arizona

"Structure of Matter"; 3 semester hours, August-December, 1976; University
of Arizona

"Radiation Detection and Isotope Applications"; 3 semester hours, January-
May, 1977; University of Arizona

“Radiation Detection and Isotope Applications Laboratory"; 1 semester hour,
January-May, 1977; University of Arizona

“Nuclear Engineering Laboratory"; 3 semester hours, August-December, 1976;
University of Arizona

“Nuclear Fuel Cycles"; 3 semester hours, August-December, 1977; University
of Arizona

“Contemporary Nuclear Power Systems"; 3 semester hours, August-December,
1977; University of Arizona

"Energy System Design"; 3 semester hours, January-May, 1978; University of
Arizona

"Radiation Effects"; 3 semester hours, January-May, 1978; University of
Arizona

“Dynamics of Nuclear Systems"; 3 semester hours, January-May, 1978, University
of Arizona

"Principles of Radiological Safety"; 3 semester hours, January-March, 1977;
DARCOM Intern Training Center ’

"Radiological Safety and Hazards Evaluation"; 3 semester hours, April-June,
1979, DARCOM Intern Training Center

"Health Physics Laboratory Training"; 32 hours, June 4-8 1979; Texas AsM
University

"Laser Safety"; 40 hours, Oct 15-20, 1979; DARCOM Field Safety Activity

“Alternate Radiation Protection Officer"; US Army Aberdeen Proving Ground,
January 15-October 1, 1981

"Alternate Radiation Protection Officer"; US Army Yuma Proving Ground,
March 15, 1982 to present
1272R



JAMES D. MORAVEC

Chief Radiographer and Alternate RPO

“Radiation Monitoring"- 24 hours - Yuma City/County Civil Defense - 1966

"Radiation Safety Using Industrial Isotopes" - 80 hours - Picker Technical
Service Center, Cleveland, Ohio - April 1967

On-the-job-training in Industrial Radiography - 3 years - Yuma Proving Ground
Yuma, AZ - 140 KVP X-ray, Cobalt 60 and Iridium 192

Public Health Service, Course 211, "Basic Radiological Health"-Southwestern
Radiological Health Laboratory, Las Vegas, Nev. - 80 hours- March 1972

“Radiological Safety Course - APG, MD - 144 hours - April 1974
Neutron Radiography - San Diego, CA - 32 hours - November 1974

ASNT Innovative and Advance NDT Radiography Conference - Wilmington, Del. -
32 hours - July 1977

Alternate Radiation Protection Officer - USAYPG - effective date - May 1978
Member of the USAYPG Penetrating Radiation Committee-13 years
Industrial Radiographer - 16 years
On-the-job-training - Neutron Radiography - General Atomic/CTI Nuclear
1€ hrs - Oct 1977
32 hrs - Jan 1978
32 hrs - May 1978
Neutron Radiography - Vought Corp - 40 hours - August 1980
Neutron Radiographic System Evaluation Test - 320 hours - October-November 1981

International Neutron Conference - 40 hours - San Diego, CA - December 1981



WILLIAM E. DOEBBLER
CHIEF, MATERIAL ANALYSIS SECTION

Trinity University, San Antonio, Texas, B. S. Chemistry, 1950.

Trinity University, San Antonio, Texas, 6 Semester Hours, 1951
Southwest Research Institute, San Antonio, Texas, 1955-1956;

Observer on engine and gear wear studies using irradiated piston rings
and gears.

“Radiological Monitor Training," 24 Hours, Yume City/County Civil
Defense Office, 1964.

Experience using Staticmaster Model 1U400, Nuclear Products Company,
400 micro curies of polonium-210 each, 11 Years.

Radiation Safety in NDT Topical Conference; 24 Hours, San Francisco,
California, August 1978.

Radiological Defense Officer Training; 40 Hours, State of Arizona
Division of Emergency Services, 1979.




DAVID D. GARDNER
PHYSICAL SCIENCE TECHNICIAN

Arizona Western College, Yuma AZ, 8 Semester Hours, Introduction to
Chemistry, 1981-1982.

"Radiological Safety and Gauge Operation," 16 Hours, presented by
Troxler Electronic Laboratories, Inc. 22, 23 April 1981,
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USAYPG éALIBRATxos'rROCEDURz
FOR
SCALLR
Model 161A
1. CALIRRATION SITE: Calibration Laboratory A
2. INSTRUMENT IDENTIFICATSON:

Nomencluture: Scaler

Mode?! No.,: 161A

Manufacture: Nuclear Chicago (now Searle)

TEST INSTRUMENT PARAMETER PERFORMANCE SPECIFICATTONS

H. V. Meter Range

i 0-2500 VDC (standardize at midsca)c) |
C. M. input Pulse Hejght Sensitivity 20.25V ] }
: Timer Accuracy & 2% Rdg

-

Plot of G. M. tube update each
calibration

——

Operating Plateau

Instrument Operaticnal Réliabil-

Determined by Chi-Square test
yity Factor

3. DATA REFERENCES: Manufacturer's manuals.
4. CALIBRATION TIME: 4 hours.

5. INTERVAL 180 Days
6. EQUIPMENT REQUIRED.,

!




& . V. Adapter

MiNIMUM USE SUGOLSTED
1TEM # COMMON NAMP SPICIFICATIONS MANUTACTURER & MODIL #
' Time Mark 1K, + 0.5% Teftronix 2901
Generator >0,25v, <25V
A2 - Digital Voltmeter 0-2500VDC + 0.5% Fluke B300A &

80r=-15

A3 Pulse Generator 60H, rate, 30 NS Hewlett Packard
width, 0 to 0.5V B8002A

el nepative pulse

Ab : Oscilloscope Tektronix 7904

AS Counter | 5 dipgit display Syston Donner.
4 0.2% accuracy 1037M-2

LEADS

Bl § one BNC to double Banana plugs HEES A

B2 two BNC “o BNC

B3 BNC Tee adapter

R4 50 ohm BNC load

v
B5 50 ohm BNC attenuator

7. CALIBRATION PROCESS

a. CHICK ACCURACY OF METER {(PC VOLTAGE)

for every 1000 VDC it ie sensing.

scale, 1500 and 2000.

b. PULSE HEIGHT OF SENSITIVITY

(2) Meter will indicate & 1 to 1000 ratios

(4) Standardize meter (adjust) at midscale.

(1) Use Fluke 8300A and adapter 80F-15 vnltage divider, and check
voltage vetween “grnd" terminal and "I.V." terminal (Back Panel of Scaler).

or it will show 1 volt'

(3) Check meter (by adjusting H.V. kneb helow meter) at 1000, mid-

(1) Hook up a pulse generator (HP-80024) directly to " .M. IN" ter~
minal (do not enerpize H.V. switch). Monitor pulse generator with
oscilloscope (Tek /9U4) for a negative pulse (0.25v) with a width of about
one micro second and a sixty cycle repetition rate.
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Control Settings: Rep Rate - 300 Pulse width ~ 30NS
Rise/Fall - JUNS > Rise/l'all vernier - CCV
Amplitude - .5V

(2) The sansitivity of the scaler 161A should be such that at
0.25 volts and abewe the scaler will not respond. Be sure that timer is
running or scaler will mot respond at all.

¢, TIMER CHECK

(1) Use Time Mark Generator (Tektronics Model 2901) and fced a
1X Hy signal thru a 50 (ohm) and termination to the "GM IN" termiral on
the backside of the scaler 161A. Settings - 1IMS, Output »25V/1KQ.

(2) DO NOT ENERGIZE HIGH VOLTAGE SWITCH.

(3) Use counter (Systron-Donner Model 1037M-2) and connect to |
gcope terminals on front ot scaler 161A. (Set counter controls: Time Basne |
10-5 Function - "Count C".) Thea run timer five times at one minute inter-
vals. Find the average deviation from 60000 counts (1000 Hz x 60 sec). Then
find the percentape error between timer and standard time (Mark Generator) -
this pives percentage error of timer., Error will be within 2% (61200 to
S8EPD). )

d. DETERMINATION OF OPERATING PLATIAU

(1) Place the Master Switch and the High Voltage Switch in the off
position and connect the G-M tube by means of the high voltage cable supplied
with the 161A to-the "GM IN". Connector at rear of thc instrument. Turn
the master and H.V. switches on, turn the H.V, Contyol fully counterclockwise

. (minimum voltage) and place a radioactive sample on the shelf nearest the
G.M. tube (in lead shield). When the high voltage meter indicates that the
high voltage section has warmed-up, place the scale selection swvitch at 256,
put-the—stop-count—switchat 2567 put the stop-count switch at count, and
slowly turn up the H.V. Control uatil counting begins (as evidenced by the
flicker of the neon lamp). The G.M. tube {; now at its "Starting Potential".

{2) V't the voltage set at the "Starting Potential" of the Geiger
tube, set tiu :ount-stop switch to stop, depress the reset switch to turn
out thc neons and manually reset the register to zero.

(3) Place the stop-count switch in the count position and set the
timer to run fur three minutes. When timer stops, the scaler will also
stop. Plot the voltape versus the number of counts recorded im the three
minute time interval, File the plot in the calibration reports file urder
Model number 261A.

(4) To obtain the number of counts recorded, multiply the reading
on the register by the sealing factor (as determined by the position of the
gcale selection oeitch). To this figure add the interpolation (the sum of




the numbers above the neon lamps that remain glewing). For example:
Suppose. the repister reads 15, the scale seléction switch is at 256,
and the neons 1, 4, 16 and 32 are 14t when the timer stops the scaler.

Multiply 256 x 15 ~esesccrmenccas 3840
Add 1, 4, 106 sud 32 vwwresvmnccans 3§
Total number of counts ==+w=we~ee- 3gan

Al

(5) After establishing the "Starting Potential' of the G.M. tube
increase the high voltage in 50 volt stepe and take & three minute count
at tach step until the plateau is determined. The plateau is a region
whercin the count rate per minute 1s substantially constant with change in
voltage and is proportirnal to sample ‘activity. At the high end of the
platcau a repion will be yeached where a slight increase in wvoltape will
cause a large increase in the counting rate (voltage proportional region).

(6) The point of operation{for the particular 5.M. tube used is
approximately one-third of the way into the plateau region. Denovte tuis
value on the front of the test instrument for operatoir's use.

e. CHI-SQUARE TEST

NOTE: See attachod tvped pages
Remove sample from sample chamber. Count only background
noise. Set H.V. at oporating potcnt:sl (1/3 way of opera-
ting plateau.
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Xi = CPM rate of each sample

n-1 = Degrees of freedom '
Standard deviation? 78

X1 = Mean of sum of Xi

w
N
L]

NOTE: The only data necessary for this
calculation is X; (CPM for each of the -
10 counts), entered individually into

£+ function as outlined below.
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D. CALIBRATION AND SET UP
1. Amplifier Gain

The gain of the amplifier is set at the factory for approxi-
mately 1.25 volt output for 12.5 millivolts input. The hugh
voltage also contrels the overall gain, so the gain adjust-
ment is arbitrary. Generclly, the gain should be set tow.rd
maximum counterclockwise,

2. High Voltage Opcrali'\g;,"o;nc

> d

-~
Use an electrostatic voltmerer for high voltuge
measurement.

a. Place a source of known activity in the sample holder
and adjust its height s0 it 1s as high as possible but not ex-
tending above ti.e drawer surface.

b. Close drawer and run « plateau of counts per minute
vs high voltage/See Figure 4-6.)

¢. Remove source und repeut stop b. for buckground

d. Set high voltuge 10 a pot o the plaicau just

CHANGE 2

below the upswing of the background.

e. Replace the source :nd determine the counting
efﬁc-ency by Jiding th= ebserved counts perminute by the
2n source value. This should be C.8 (80%) or greater. If it
i lesy than this, it indicates that the phosphor needs to be
replaced.

f. Remove the source and check the background count
rate. This should be less than 3 counts in ten minutes. If it
is highes it indicates that the slide and/or phosphor is con-
taminated,

3, Timer

The timer can be modified to run synced on a 50 Hz line
or to run with no sync input at all. The following “escribes
the changes to be made.

a. Synced with 50 Mz F'ny - This modification ma, be
accomplished by removing A20U5 1rom the times board und
replacing it with a type 7490 azegrated circuit. I thus inter.
change 1s made you piust cheek to see thut ping 2 and 3 of
XA203 are jumpered to groond.

b, No external syne signal: To modify the timer to
run onits ownosgillator with no esternal synesignal remowve
the wite from tie mint 6 of the timer board. The line sync

13




feature is then disconnected,
¢. Calimrution of oscillator: Two methods,

(1) Using an oscillescepe and monitesing at tie
pert 7 of the timer bourd, adjust R205 for 60 He (16-2/3
milliseconds period) if the timer board is not modified or if
it is modified according to part b above,

If 2iie timer board is modified for syncing with a 50
Hz line then adjust R205 for 50 Hz (20 milliseconds period).

(2) An alternate method is to connect a pulse
generator with an accurate base (such as EIC Model MP-1)
o the amplifier input, Preset a time and adjust R205 for
the correct reading on the scaler.

E. DETECTOR MAINTENANCE

1. DECONTAMINATION

a. Remove slide and phototube housing per A-6a and
6b above

b. Remove sample holder frem slide and wash the
slide and sample holder thotoughly 1. warm soapy wauter.
Rinse and dry completely before reassombly,

¢. Remove light pipe frsm phiototube. Rewove and
discard phosphor. Wash the light pipe thoroughly in warm
soapy water. Rinse and dry completeiv before reasseinbly,
Sce 2 below for re-phosphor operatswi.

2. CHANGING PHOSPHOR

The SACH muy use either u prepared ZnS(Ag) phosphor
disk er it may have the ZnS(Ag) phosphor adhiered to the
light pipe. If the prepared disk 1s used, simply remove it
from the detector top plate and replace it wich a new dick.
1€ +he adhered phosphor is used, proceed as follows.

a. Remove the phosphor and tape from the light pipe.
Apply double stizky tapg to the light pipe starting at one
edge and working ocross the surface to eliminate ais bubbles,

b. Remove protective cover fram tape and sprinkle
the phosphor powder evealy on sticky surfuce. Press into
surfuce for a uniform coating. Brush off excess phosphor
and reassemble,

¥. TROUBLESHOOTING

3 ;
Typical voltage and wavefonms are given on the schematic,

Use of the schematic, along with the Theory of Operativn
section and its waveforms and disgrams should help to
isolate and pwpoint problems. Component lucations are
shown n Section VI
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chm_r 4.6, Plateau, CPM vs High Voltuge

Volwges, except the high voltuge, are meisiic
20,000 c¢hms per volt, or greater, voltmeter, Au cio:
static voltmeter should be used to measure the Ligh v o
age.

If an eleccrostatic volteneter is no’ available for messiring
high voltage, the voltmeter used fr *he other voltages imn
be used to give an indicativn Of high voltage. 1t ot be
remembered, however, that this is an indication vnly .

Al

CHANGE




SUPPLEMENT A

RADIATION DETECTTON INSTRUMENTS
TVPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY WINDOW THICK- USE
(Include make and model) AVAILABLE DETECTED RANGE (mr/hr) NESS (mg/cm?)  (Monitor,
Survey,
Measure)
AN/PDR Z7R 3 Beia 0.01 to Mica Survey &
Gamma 500 0.0005 in. Monitor
Nuclear Chicago 2650 1 Beta 0.01 to 30 Survey &
Gamma 100 Monitor
Eberline E 400 1 Beta 0.02 to unk Survey &
Gamma 2 N Moritor
Ebeiline PAC 4S 2 Alpha n/a n/a Survey &
Mornitor
Eberline SAC 4 1 Alpha n/a n/a Evaluate
Wipes
Nuciear Chicago 161A 1 Alpha, 0-6000 cpm 1.9 Evaluate
Beta, Gamma Wipes
Ludluin Model 15 2 Alpha,Bete, 0-5000 cpm 1.5-2.0 Monitor &
Gamma, Neutron Survey
Eberline PRM 5-3 1 Rinha, Beta, 0-5000 cpm n/a Monitor &
Gamma Survey

A1l US Army Yuma Proving Ground Radiation Detection (Survey) instruments are calibrated
every three months by US Army White Sands Missle Range, New Mexico.

The Ebeviine SAC 4 and Nuclear Chica
Calibraticen Braucn at US Army Yum

go 161A ¢re calibrated every 180 days by the
a Proving Greund, irizona.



