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WARNINGS

The M3A1 Radioactive Source Set incorporates radioactive
-Cobalt-60 (Co-60). Use of the source set shall be under
*the supervision of a qualified individual who has.received
specific training on the proper use of the set..

Never eat, drink, or smoke in areas'where radioactive
material are used/stored. d
Before removing the radioactive source cap*ule from the
shield, a calibration site must be selecteA. The calibration
site should have a level, unobstructed floor surface,
approximately 16 meters (53 feet) square, located in a
one-story structure in an area away from the normal stream
.of traffic. Deviations from the calibration site requirements
shall be as approved by the US Army Communications-Electronics
Command (CECOM) Safety Office.

Each time.the radioactive source is removed from the shield, the
Radiation Protection Officer (RPO) must delineate the radiation
controlled area and post radiation warning signs.

Never allow personnel without film badges and/or dosimeters
.inside the-retrict-d arez'-

Always use the magnetic handler for handling the radioactive
source. Never touch the radioactive source capsule.

flever look into the well of the shield or unnecessarily expose
parts of the body to the radiation.

Wever take the radioactive sourc~e from the shield without having
a radiacmeter available and in good working order, e.g., an
AN/PDR-27( ) Radiac Set.

Never leave an unshielded radioactive source unattended. If
necessary to leave the source set, re-shield the radioactive
source and lock the container.

If a radioactive source capsule is damaged or broken and
radioactive contamination occurs, follow the emergency
procedures described in paragraph 2-18 of this manual.

Maintain personnel exposure records.

Wear a film badge, calibrated dosimeter, and disposable
protective gloves When performing the leak test. Do not
spread contamination by touching other objects with the
gloves. Do not leave the unshielded radioactive source
or the opened storage case unattended. Do not stay in
the radiation area any longer than necessary to perform
the leak test.
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REPORTING OF ERRORS AND
RECOMMENDING IMPROVEMENTS

You can improve this manual. if you find any mistakes or if you know of a
way to improve the procedures, please let us know. Mail your letter or DA Form
2028 (Recommended Changes to Publications and Blank Forms) directly to Comman-.
der, US Army Communications-Electronics Comrri~nd, ATTN: AMSEL-ME-MQ ,m.i 7 ...
Monmouth, New Jersey 07703. A reply will be furnished directly to you.
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CHAPTER 1
INTRODUCTION

Section I. GENERAL

1-1. Scope

This manual is published for personnel who operate t*he MWA1 Radioactive Source

Set, and for personnel who perform organizational and direct support maintenance

on the set. The manual contains a description of the source set and information

on its use, .functioning, and maintenance. Instructions for shipment, storage,

and disposal are also provided..

1-2. Authorization For Issue of the M3AW Radioactive Source Sets

.M3A1 Radioactive Source Sets are issued throughout the Army without a special

license being required by the individual user.. Possession and'use of the

radioactive source sets are authorized under a US Nuclear Regulatory Commission

(NRC) License issued to the Department of the Army (DA), US Army Communications-

Electronics Command (CECOM), Fort Monmouth, NJ 07703-5024. The license is

issued based upon statements concerning procedures established for the life-

cycle control of the item.

1-3. Maintenance Forms, Records, and Reports

a. Reports of Maintenance and Unsatisfactory Equipment. DA forms and pro-

cedures used for equipment maintenance will be those prescribed by Technical

Bulletin (TB) 750-25-1, Maintenance of Supplies and Equipment: Army Test, Meas-

urement and Diagnostic Equipment (TMDE) Calibration and Repair Support Program.

b. Report of Packaging and Handling Deficiencies. Fill out and forward SF

364 (Report of Discrepancy (ROD)) as prescribed in Army Regulation (AR) 735-11-
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2/DLAR 4140.55/NAVMATINST 4355.73/AFR 400-54/MCO 4430.3E.

c. Discrepancy in Shipment Report ((DISREP) SF 361). Fill out and forward

Discrepancy in Shipment Report (DISREP) (SF 361) as prescribed in AR 55-

38/NAVSUPINST 4610.33B/AFR 75-18/.MCO 4610.19C/DLAR 4500.15.

1-4. US Nuclear Regulatory Commission Requirements .'

The NRC sets standards/conditions and issues licenses for the use of specific

radioactive materials in the United States. Use of the M3AW is authorized by

the NRC. Information required by the NRC license and regulations is contained

below:

a. Radiation. Protection. Users of the M3AW should refer to this Technical

Ma•rnal (T-) for instructions on control, safe handling, storage, emergency

situations, operation and maintenance.- This information satisfies the radiation

protection requirements established by NRC regulations (Title 10, Code of Feder-.

al Regulations (CFR), Parts 19 and 20).

b. Notice to Employees. Form NRC-3, Notice to Lmployees, contained in the

back of this manual, must be removed for posting wherever the M3A1 is used

and/or stored. The posting requirements are contained on the form.

c. Section 206, "Energy Reorganization Act of 1974", (10 CFR Part 21) con-

tained in the back of this manual should be removed for posting whenever the

M3A1 is used and/or stored.

d. Reporting of Defects and Noncompliance Actions. As stipulated in 10 CFR

Part 21, reports of radioactive source set defects and noncompliance, as out-

lined in Section 206 of the Energy Reorganization Act of 1974, should be

reported through appropriate radiological command channels to the CECOM Safety
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Office. Notification shall be made within 24 hours following the identification

of defects or noncompliance.

e. NRC License. The NRC license for the M3Al and related documents are

held by the CECOM Safety Office at Fort Monmouth, New Jersey. M3A1 users may

request information on these documents by letter addressed to:

Commander

-US Army Communications-Electronics Command

ATTN: AMSEL-SF-MR

Fort Monmouth, NJ 07703-5024

Requests for further information may also be made by calling Autovon 995-4427 or

commercial (201) 544-4427.

1-5. Supervision.

a. All'calibrationi utilizing the M3A1 will be supervised by a qualified

Radiation Protection Officer (RPO). To be a qualified RPO, a person must have

received a minimum of 120 hours formal training on radiation protection includ-

ing the following topics:

(1) Principles and practices of radiation protection.

(2) Biological effects of radiation.

(3) Radioactivity measurement/monitoring techniques and

instrumentation.

(4) Mathematics and calculations basic to the use and measurement of

radioaptivity.

8
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(5) The operation and use of the M3A1, its equivalent, or other Army

radiac calibrator sets.

NOTES

1. Completion of the Radiological Safety Course (7KF3).

at the US Army Chemical School or at the US Army Ordnance

Center and School meets these requirements.

2. Where circumstances warrant, alternate training may

be substituted if this training is approved by Commander,

US Army Communications-Electronics Command, ATTN: AMSEL-

SF-MR, Fort Monmouth, NJ 07703-5024. Such training must

be received under the guidance of a qualified RPO, and must

include at least 16 hours of actual experience in the use of

the M3A1.

b. The operator or user of the MWAI shall have a minimum of 8 hours train-

ing under the guidance of a qualified RPO in the basic fundamentals of radiation

prot@ction, radiac instrumentation and survey techniques and 16 hours on-the-job

training in operation and care of the M3A1. Instructions shall include safe

working practices and knowledge of the hazards associated with the instrument.

1-6. Duties of Radiation Protection Officer

The specific duties of the appointed RPO will be to:

a. Insure that the M3AW Radioactive Source Sets under his jurisdiction are

properly used and stored.

b. Train local users and operators and maintain a record of training for

users and operators.
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c. Insure appropriate records are maintained on each item.

d. Advise the Radioactive Material Control Point (RMCP) of any change in

accountability, local RPO, or installation relocation for the M3AW Radioactive

Source Set.

I

e. Submit Radiation Incident Report according to published directives.

f. Establish radiation controlled areas for source set storage and use.

g. Post appropriate warning/caution signs.

h. Insure items are stored in a fire-resistant structure and no explosives

of any kind are stored in the same structure.

i. Immediately refer actual or suspected overexposure to medical officer.

J. Insure that periods of time between leak tests do not exceed 6 months

.nd supervise performance of leak tests.

k. Secure items against unauthorized use and removal.

I. Insure that all Army, DOD, and Federal Regulations are being followed

and that personnel exposure to radiation is maintained As Low As Reasonably

Achievable.

m. Conduct a physical inventory according to published frequencies.

n. Submit inventory, leak test, and other reports to the RMCP as required.

o. Prior to relief from duties, place the M3AW Radioactive Source Sets in

locked storage.

10
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p. Investigate each case of excessive or abnormal exposure to determine the

\ use, recommend remedial action to prevent recurrence, and submit a complete

written report to the Commander, US Army Communications-Electronics Command,

ATTN: AMSEL-SF-MR, Fort Monmouth, NJ 07703-5024 within 24 hours.

1-7. Responsibility

a. Responsibilities of Major Commands.

(1) Establish at least. one RMCP.

(2) Appoint a Radiation Control Officer (RCO) for each RMCP and submit

qualifications to Commander, US Army Communciations-Electronics Command, ATTN:

AMSEL-SF-MR, Fort Monmouth, NJ O7703-5024.

(3) Develop procedures to insure periodic leak testing and forward two

copies of procedures to Commander,. US Army Communications-Electronics Command,

.TTN: AMSEL-SF-MR, Fort Monmouth, NJ 07703-5024.

(4) Forward leak test smears to nearest approved smear eveluation

laboratory.-

(5) Insure that each installation or activity using the M3A1 Radioac-

tive Source Set has an effective radiation protection program.

b. Responsibilities of Radiation Control Officer.

(1) Review and approve the qualifications of each local RPO for the

M3AW Radioactive Source Set and forward to Commander, US Army Communications-

Electronics Command, ATTN: AMSEL-SF-MR, Fort Monmouth, NJ 07703-5024 a list of

these local RPO's and their qualifications for approval and certification.
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(2) If a qualified local RPO is not available, take one or more of the

following actions:

(a) Suspend requisition for the M3AW Radioactive Source Set.

(b) Suspend use of the M3A1 Radioactive Source Set until someone can be

qualified by training.,p
&

(c) Transfer the M3A1 Radioactive Source Set to an installation or

*activity with qualified personnel.

(3) Maintain the following information for each M3AW Radioactive Source

Set under his control:

(a) National stock number.

(b) Description.

(c) Serial number.

(d) Isotope, source activity, and date activity was determined.

(e) Dates and results of leak tests.

(f) Shipment number.

(g) Shipped from.

(h) Shipped to.

(i) Date shipped.

(j) Name and qualifications of local RPC's.

12
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(k) Radiation incident.reports.

(4) Insure that the M3A1 Radioactive Source Set is properly handled in

accordance with Army, DOD, and NRC regulations. Periodically inspect and audit

records of installations and activities possessing the M3A1 Radioactive Source

Set.
I

4

1-B. Control

The.MS3A1 Radioactive Source Set is classified as an individually controlled

item.

a. Stations in CONUS and Oversea supply agencies will submit requisitions

through radioactive material supply channels to Comnander, US Army Communica-

tions-Electronics Command, ATTN: AMSEL-MME-VC, Fort Monmouth, NJ 07703, for

issue to certified RPOs. All requisitions will be accompanied by the name of

the Radiation Protection/Control Officer who is tb. be responsible for the equip-

iment. In addition, each request will include the following certification: "As

required by Chapter 3, AR 385-11, sufficient safety equipment, facilities, and

trained personnel are available at this installation for the safe handling, use

and storage of radioactive material ordered on this requisition." The certific-

ation must bear the signature and typed name and grade of the local RPO. The

CECOM National Inventory Control Point (NICP) reviews requisitions submitted and

when approved, issues material release orders to the depot storing the item.

The depot then ships the item directly to the requisitioner, notifies the con-

. trol point and furnishes other appropriate shipping data.

b. Within five days after receiving the radioactive source set, the

receiving local RPO will notify the RMCP.

13
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c. Leak testing of the MWAI Radioactive Source Set will be performed upon

receipt, at least every six months thereafter, prior to shipment, or anytime

leakage -is suspected.

4
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Section II. DESCRIPTION AND DATA

1-9. Use

The M3A1 Radioactive. Source Set is used to calibrate radiac survey meters, such

as the AN/PDR-27( ) Radiac Set and the IM-9( ) Radiac Dosimeter.

WARNING

The M3A1 Radioactive Source Set will be used oa.y by individuals

trained and certified in the proper use of the set. Each

time that the .radioactive source is removed from the shield,

the RPO must delineate the radiation controlled area and post

radiation warning signs.

1-10. M3A1 Radioactive Source Set

The M3A1.Radioactive Source Set (fig. 1-1) .consists of a storage case, a

radioactive source and shield assembly with an MIA1 gamma Co-60 radioactive

source, a source calibration chart, an M4 telescoping radioactive source magnet-

ic handler, and a copy of this manual (TM 3-6665-214-13&P).

a. Storage Case, Exterior (fig. 1-2). -The wood storage case measures 18 by

18 by 20.inches and is designed to keep the radiation dose rate at the surface

of the case below 200 millirads per hour (mR/hr) and less than 10 mR/hr at 3

feet from the external surface of the case. The container meets Department of

Transportation (DOT), 49 CFR, Yellow III label shipping requirements. The cover

is attached to the case by two hinges (4, fig. 1-2). A chain (7, fig. 1-4)

holds the cover in position when the case is open, and two catches (1, fig. 1-2)

lock the cover in place when the case is closed. The case is equipped with two

handles (6, fig. 1-2), one at each side. The identification plate on the cover

of the storage case of each radioactive source set is shown in figure 1-3. The
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case is painted yellow and marked in accordance with DOT regulations.

(

(

|

Figure 1-1. M3A1 Radioactive
Source Set.

K
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4 Hinge I Catch
5 ElipticL1 DAINGER Warning background 2 Identification plate
6 Handle S Radiation symbol

Figure 1-2, M3A1 Storage Case (exterior)
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b. Storage Case, Interior (fig 1-4). A shield (11, fig. 1-4), described in

(1) below, is bolted to a platform'(8) in the case, and a spacer (1) is bolted

down around the top of the shield. -A magnet cap socket (9) in one corner and a

cutout diagonally opposite the socket in the storage case provide the means for

stowing the magnetic handler, described in d below. A Co-60 decay curve (6,I
fiC. 1-4), described in (2) below, is fastened inside tle cover of the case.

(1) Shield. A cylindrical lead shield (11, fig. 1-4), approximately

6 1/2 inches in diameter and 6 1/2 inches high, serves as a container for the

radioactive source assembly (13). The shield is encased in a steel jacket and

mounted on a square steel base (10). A lead plug (3) with a handle (2) fits

into an opening in the top of the shield. When the plug is placed in the

shield, it forms the top of an enclosed space in the center of the shield; this

space is approximately 1 inch in diameter and 11/16 inch deep. A shoulder near

\the top of the enclosed space supports the radioactive source assembly within

the enclosed space. The shield and plug provide a 2 1/2 inch thick lead barrier

aýginst gamma radiation emanating from the radioactive source. A lockbar (4)

passes through the handle of the plug and through slots-in the lugs (12) on the

shield. The shackle of a combination lock (5) passes through round holes in the

bent end of the lockbar and through an adjacent lug and secures the radioactive

source in the shield. The combination lock is a high security padlock. The

combination can be changed by use of a key which is supplied with the lock.

18
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(2) Co-60 Decay Curve (fig 1-5). The Co-60 decay curve, mounted on the

inside cover of the radioactive source case, bears the same serial number as the

source. The name and address of the manufacturer; the date of calibration of

the radioactive source; the strength at time of calibration in units of exposure

rate at a standard distance, i.e., mR/hr at a distance of 1 meter; the activity

at the time of calibration in millicuries (mCi); and the rAplacement date are

also indicated on-the decay curve chart. The decay curve is used to determine

the relative percent strength or activity of the Co-60 at a given time (years

and months) after the date of initial calibration.

c. M1A1 Gamma Co-60 Radioactive Source Assembly 4fig. 1-6). The MIA1 gamma

Co-60 radioactive source assembly consists of a sealed radioactive source cap-

sule (3) containing Co-60, a chain (2), and a lifting disk (1). Connecting

rings (4) connect the chain to the radioactive source capsule and the lifting

disk.

I Lifting disk 3 Source capsule
2 Chain 4 Connecing me

Pfour I-& MAfJ. jwmma coabcL 60 rodioctume

scmF aoBwmb*.

AR600745
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WARNING

The Co-60 source in the M3AI Radioactive Source Set emits gamma

radiation. All use of radioactive source set must be under the

supervision of a qualified individual who has received specific

training in the proper use of the set.

WARNING

Never eat, drink, or smoke in areas where radioctive material

are used/stored.

(1) Radioactive Source Capsule. The radioactive source capsule is a

sealed steel capsule, 1/4 inch in diameter by 5/8 inch high, containing Co-60.

An eye in. the stem at the top of the capsule permits the capsule to be suspended

from a lifting disk by a chain. The activity of the radioactive source at the

time of initial calibration may vary from 80 to 130 mCi. (For an activity level

cf 100 mCi of Co-60, the exposure. dose rate is 132 mR/hr at a distance of 1

meter from the source capsule.) Co-60 has a half-life of 5.3 years and emits

.one beta particle (energy: 0.32 MeV) and two gamma rays (energy: 1.17 MeV and

1.33 MeV) per disintegration. The steel wall of the capsule stops most of the

beta particles but the gamma rays pass through the wall.

(2) Ping and Chain Assembly. The ring and chain assembly consists of a

round link brass chain, approximately 5 inches long, with two connecting rings

(4) at each end of the chain. One end of the ring and chain assembly is connec-

ted to the underside of the lifting disk (1); the other end is connected to the

radioactive source capsule.

(3) Lifting Disk. The lifting disk, made of ferromagnetic steel, is

apprloximately 13/16 inch in diameter and 1/16 inch thick. A metal eye on the
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underside of the disk provides the means for attaching the ring and chain assem-

bly. The underside of the disk is marked with the serial number of the

radioactive source assembly, the activity of the source at the time of initial

calibration, the date at which the activity was determined, and the words:

COBALT 60. The upper side of the disk is. marked with the words: DANGER

RADIOACTIVE MATERIAL, NCTIFY ARMY AUTHORITIES IF FOUND, and with the word:

CANGER, above a radiation hazard symbol.

d. M4 Telescoping Radioactive Source Magnetic. Handler. The M4 telescoping

radioactive source magnetic handler (fig.1-7 and 1-8) is designed to manipulate

the MIA1 gamma Co-60 Radioactive Source Assembly. When using the fully extended

magnetic handler, the operator can remain at a safe distance for the short time

required to place or remove the radioactive source. Telescope the handler when

.not in use (fig. 1-7), and stow it in the storage case. The handler weighs

approximately 2 1/2 pounds and is approximately 20 inches long when telescoped

and 72 inches inches long when fully extended (See figure 1-8). The magnetic

handler consists essentially of a flexible arm assembly '2, fig. 1-8), three

extensions of aluminum tubing (3), and a handle and housing assembly (5). Knur-

led retaining nuts (4), fitted with plastic packing rings, hold -the telescoping

sections of the handler in the extended position. A small permanent magnet

under a stainless steel magnet cap (1) is attached by a length of wire that

passes through the telescoping sections of the handler to a spring-loaded motor

assembly in the handle and housing assembly (5). A compression spring holds the

magnet against the magnet cap; a magnet control knob (6) retracts the magnet.

When the magnet is against the cap, the handler picks up and holds the radioac-

tive source assembly. When the magnet is retracted, the radioactive source

assembly is released from the handler.
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1 Magnet cp A Retaini . g nut .
2 Flexidble arm assembly 5 Handle and housing Iassmbly
T Eknsion .6 Magnet control kn~oi

RPWy 1-7. MU radioactive source magnetic handIer (tekscaped).

3
1

A5~6OG747.

1Inpiww1I& M4 rad'na g-Dc euw afvianchandler (Wi4.det.
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1-11. Tabulated Data

Numerical data are. approximate.

Radioactive Material ....................... Co-60 (0.32 MeV beta particle;

1.17 and 1.33 MeV gamma rays )

I

Activity at time of initial calibration .... 80-130 mCi.

Exposure rate for 100 mCi Co-60 ............ 132 mR/hr at 1 meter

Dose rate at surface of capsule............Greater than 10,000 Rad (R)/hr

Half-Life .................................. 5.3 years

Weight:

M3AI Radioactive-Source Set ............ ,150 lb.

Magnetic handler ........................ 2.5 lb.

Cuba ee:

M3A1 Radioactive Source Set ............. 1.75 cu. ft.

NRC License Number ......................

BE Permit Number ....................... .BE670
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CHAPTER 2

OPERATING INSTRUCTIONS

Section I. Preparation For Use

2-1. Initial Inspection

When the M3A1 Radioactive Source Set is received, the optrator, under the

supervision of the RPO or his qualified designee, will:k

a. Post the radiation area (para 2-3).

b. Inspect the exterior and interior of the storage case for damage. Exam-

ine the case and contents for missing parts. If the source set is damaged or

parts missing, report an improper shipment (SF 364).

c. Within three hours during normal duty time or within 18 hours of nonduty

time from initial receipt, perform a leak test (para 2-5), or at any time a leak

is suspected. If the source set is leaking, emergency procedures set forth in

paragraph 2-18 will be followed.

d. Irspect the M4 magnetic handler for workability (para 2-9b).

e. Compare the serial number on the underside of the lifting disk with the

serial number recorded on the- Co-60 decay curve chart (para 2-8).

f. Determine present source strength (para 2-12).

2-2. Calibration of M3A1 Radioactive Source Set

The M3AI Radioactive Source Set will be sent to depot maintenance personnel once

a year for calibration.
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2-3. Posting Radiation Contro-lled Area

a. A radiation controlled area is a delineated area under the supervision-of

an individual in charge of radiation protection. The perimeter of a radiation

controlled area is established where the radiation level is 2 mR/hr or less.

Only authorized indivlduals wearing a film badge or other, personnel monitoring

devices shall be permitted within the radiation controll*d area.

b. Establish the perimeter of the radiation controlled area through estim-

ation and calculation prior to exposing the source. Rope off or otherwise

establish, with barriers and signs, the perimeter of the radiation controlled

area, After the source is exposed, verify perimeter barriers using an AN/PDR-

27( )or equivalent; and adjust the barriers as necessary. A high radiation

area is any area accessible to personnel in which radiation exists such that a

major portion of the body could receive a dose in excess of 100-millirem (mrem)

in *any one hour.

NOTE

If an unshielded Co-60 source having an activity of 100 mCi is

being used, the radiation controlled area will be all the area

within the radius of approximately 8 meters (26.2 feet) of the

source. The radiation controlled area of a more active source

will be larger,-and the radiation controlled area of a less

active source will be smaller.

c. Post radiatioft warning signs at conspicuous points adjacent to the peri-

phery of the radiation controlled area so that only authorized personnel with

film badge dosimeters will be permitted. Self-reading dosimeters are required

as a positive means of preventing overexposures. They are also required for
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personnel approaching or entering the high radiation area. Figure 2-1 shows

suggested dimensions for radiation warning signs. The dimensions of the signs

can be .varied so long as the proportions of the three-bladed radiation hazard

symbol remain as shown and the wording is easy to read.

d. Post NRC Form 3 (contained in the back of this TM), in a conspicuous loc-
a

ation near the radioactive source set.

F. k

~AJION

600

RADIAT ON AREA
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2- 4 . Dosimetry Records

a. AR 40-I4 prescribes procedures and responsibilities for the control and

recording of personnel exposures to ionizing radiation. Adherence to these pro-.

cedures will assure proper monitoring/recording of personnel dosimetry.

Section II. LEAK TEST
'4

2-5. Leak Test

a. Perform a leak test (wipe test) upon receipt of a radioactive source set,

at least once every 6 months thereafter, prior to shipment, or at any time it is

suspected that the radioactive source may be leaking.

WARNING

Wear a film badge, calibrated dosimeter, and disposable

protective gloves when performing the leak test. Do not

spread contamination by touching other objects with the

Zloves. Do not leave the unshielded radioactive source or

the opened storage case unattended. Do not stay in the

radiation area any longer than necessary to perform the

leak test.

a. Assemble the Following Items Before Beginning Leak Testing Procedures.

(1) A calibrated beta-gamma type radiac survey meter such as the AN/PDR-

27( ) Radiac Set.

(2) A film badge and calibrated IM-9( )/PD Radiac Dosimeter for each

individual taking part in the leak testing procedure.
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(3) Disposable protective gloves for the individual performing the wipe.

(4> Cotton swabs furnished by the US Army Ionizing Radiation Dosimetry

Center (AIRDC).

(5) Plastic bags provided by AIRDC.

d

(6) Distilled or clean tap water.

NOTE

Select an area away from the normal stream of traffic.

The area of the test site should be unobstructed and

have a level floor or ground surface.

b. Perform the Wipe Test.

WARNING

Wear disposable protective gloves.

(1) Record the serial number of the radioactive source set on the paper

tab. (The set bears the same serial number as the radioactive source capsule.)

(2) Using the remote magnetic handler, remove the radioactive source

from the well and then, gently but thoroughly, wipe the sides and bottom of the

well in the shield and the surfaces of the plug that fit into the shield with

the'moistened cotton swab.

(3) Return the radioactive source to the shield (para 2-10).

WARNING

After removal of the swab ftom the access well, DO NOT

lay the swab down or allow it to touch any other object.
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2-6. Test Evaluation

a. Position a calibrated AN/PDR-27( ) Radiac Set over the cotton swab.

Place the probe of the radiacmeter (with the beta window open) as close to the

filter disk as possible. DO NOT ALLOW THE PROBE TO TOUCH THE COTTON SWAB.

(f) If the dose rate is 0.4 mR/hr or twice the bakground radiation,

discontinue use of the source set and lock the radioactte source in the shield.

If necessary, decontaminate the outside of the shield and the storage case.

Report results tc the command RCO and request disposition instructions.

(2) The cotton swab should be placed' in. the provided plastic bag and

then placed in a small cardboard box and mailed to AIRDC.

WARNING

The radiation reading at the surface of the box must not

exceed C.A mR/hr. If the measured radiation is more than

0.4 mR/hr, wrap a thin sheet of lead, aluminum, or other

metal around the plastic bag and place in a small cardboard

box.

(3) !f the meter reading is less than 0.4 mR/hr, place the cotton swab

in the provided plastic bag and submit to AIRDC for evaluation. The set may be

used while awaiting the report from the laboratory.

NOTE

AIRDC will report its evaluation of the filter disk in

microcuries (uCi) of Co-60. If the report indicates

0.005 uCi of Co-60 or greater, turn the radioactive source

set in for disposal. If the report indicates less than
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C.C05 uCi cf Co-60, the radioactive source set may be used.

b. If laboratory equipment capable of accurately measuring 0.001 uCi is

available, and approval has been granted by CEECOM to perform leak test analyses,

evaluate the cotton swab, and send a copy of the results of the test to the area

RMCP. If the quantity of Co-60 on the disk measures more than 0.005 uCi, the

radioactive source set is unserviceable and should be turned in for disposal.

(4) Installation commanders in CONUS will forward smear samples for

evaluation to:

Chief

US Army Ionizing Radiation Dosimetry Center

ATTNi: AMXTM-CE-DC

Lexington, KY 40511

!3) AIRDC will forward a test evaluation report to the sender.

(4) Commanders at overseas installations will follow the procedures

established by the responsible commander.

2-7. Test Records

a. Maintain records of leak tests. Indicate date, results, and name of per-

sonnel performing the test.

b. Test records are subject to periodic inspections.
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Section III. OPERATING UNDER-NORMAL CONDITIONS

WARNING

Once the lead plug is removed from the shield,, the source

is an exposed radiation hazard. Always use the magnetic

handler for handling the radioactive source. iNever touch

the radioactive source capsule.

.2-8. Checking Serial Numbers

a. The serial number on the underside of the lifting disk (ring) of the

radioactive source assembly and the serial number on the Co-60 decay curve chart

(attached inside the cover of the storage case) must be identical. If the

serial numbers are not identical, the radioactive source set cannot be used for

calibration purposes, since the source strength value printed on the chart will

not correspond to the activity of the radioactive source.

b. Compare the serial numbers on the lifting disk and the chart upon receipt

of a radioactive source set. If the serial numbers on the disk and chart

differ, report an improper shipment (SF-364).

c. To cheac the serial number on the underside of the lifting disk, follow

the procedures described in paragraph 2-9b(l) through (6). Raise the lifting

disk of the radioactive source assembly just high enough to deposit the lifting

disk on the rim of the shield. Be sure to keep the radioactive source capsule

in the well of the shield. Use a pair of pliers to turn the lifting disk over.

Be careful not to overdraw the radioactive capsule from the shield. Make note

of the serial number and return the disk to its original position in the shield.
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2-9. Removing the Radioactive Source From the Shield

a. General. Each time the radioactive source is removed from the shield,

use the probe of an AN/PDR-27( ) Radiac Set to test the well in the shield for

radioactive contamination (pars 2-5c). If contamination is detected, return the

source to the shield using the magnetic handler, and follow emergency procedures

(pars 2-17 and 2-18).

.b. Using the M4 Magnetic Handler.

(1) Remove the M4 magnetic handler (fig. 1-7) from the storage case.

Extend the flexible arm assembly (2, fig. 1-8).and each of the three extensions

in turn. Tighten.each of the four retaining nuts just enough to hold the hand-

ler in the extended position. Bend the flexible arm downward.

(2) Make sure that the magnetic handler is fully extended and in proper

operating.condition, Bring the front end of. the magnet cap (1, fig. 1-8) close

zo a pLaper clip or small nail. The clip or nail should be attracted and held to

the cap by the magnet. Turn the magnet control kno6 (6) about one-fourth turn

counterclockwise to retract the magnet and release the.clip or nail from the

mag.et cap.-

CAUTION

Never turn the magnet control knob unless the magnetic

handler is fully extended. Never turn the knob in a

clockwise direction.

(3) Unlock the combination lock (5, fig. 1-4) and remove the lockbar

(4).
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NOTE

The RPO will maintain the combination and change the

combination as required; The RPO will keep the key that is

used to change the combination. When a radioactive source

set is transferred from one installation to another, the

combination for the lock and the key for chanqing the com-

bination will be forwarded under separate cox•r, they will

not be sent with the set.

(4) -Remove the lead plug (3) from the shield and step back from the

shield as quickly as possible.

WARNING

flever look into the well of the shield or unnecessarily

expose parts of the body to the radiation.

(5) Bring the magnet-cap end of the handler in contact with the lifting

disk.

(6) Lift the radioactive source assembly out of the shield with-the

handler and carry it to the calibration site.

2-10. Returning The Radioactive Source To The Shield

Use the magnetic handler (remote-handling tongs) to return the radioactive

source assembly to the shield, and lower the source capsule gently into the well

of the shield. Do not look into the well. Release the lifting disk, replace

the lead plug in the shield, insert and lock the lockbar. Loosen the nuts on

the extension arms of the magnetic handler to telescope the handler, place the

handler in the storage case and close the case.
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Section IV. CALCULATIONS

2-11. General

The activity of Co-60 decreases with time, therefore the strength of the source

must be determined before calibrating an instrument. After determining source

strength, the dose rate in mR/hr, at a given distance from the source, and dis-a
tance from the source required to obtain a given dose rale, can be calculated.

Distance from source is measured in meters. One meter A equals to 39.37

inches.

2-12. Determining Present Source Strength and Calculating Dose Rates, Distan-

ces, and Dose

a. Determining Present Source Strength.

(1) From the Co-60 decay curve chart (fig 1-5) attached inside the

cover of the storage case, note the date of-initial calibration (year and month)

rand the strength of the source in mR/hr at I meter on that date. Compute the

years and months that have elapsed since that date.

(2) -From the decay curve on the chart, determine the percent strength

remaining in the source.

(3) Calculate the present source strength using the following formula:

Present strength = (strength when initially calibrated) x (percent strength

remaining) " 100.
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Example:

Present date ................... August 1984

Date of initial calibration .... February 1982

Elapsed time ................... 2 years 6 months

Percent strength remaining ..... 72 I
Strength of source: 132 mR/hr at 1 meter when initially calibrated

Calculation ................... 132x72 95.04100 -

Present strength ............ ;..95.04 mR/hr at 1 meter from the source

b. Calculating Dose Rate at a Given Distance. Use the following formula

to calculate the dose rate at a given distance (d): R = S

Where: R = dose rate in mR/hr

S= present source strength (a above)

d = distance from source in meters (I meter equals 39.37 inches

3.281 feet).

Example:

Present strength ............... 95.04 mR/hr at 1 meter (a above)

Distance from source (d) ....... 2 meters

Calculation ..................... 95.Q4 = 95.04= 23.76
'2 4

Dose rate (R) ................ 23.76 mR/hr at 2 meters

c. Calculating Distance From Source to Obtain a Given Dose Rate. Use the

following formula to calculate the distance at which a given dose rate (R) will

be obtained:

IS[
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Where: d = distance from source in meters

S present source strength

R given dose rate in mR/hr

Example:

Present source strength (S), 95.04 mR/hr at 1 meter l(a above).

Given dose rate (R), 23.76 mR/hr at 2 meters (b abo~e).,

Calculation ................. 95ý.0=4=i- 2
23-7 .76

Distance from source (d) equals 2 meters

d. Calculating the Dose. Use the following formula to-calculate the dose

(D) at a given distance when the dose rate (R) at a given distance and the

exposure time (t) are known, D = Rt.

Where: D = the total amount of absorbed radiation WmR)

R,= the dose rate at the given distance (mR/h r)

t time of exposure in hours

Zxample:

Dose rate (R) at 2 meters equals 23.76 mR/hr (b above).

Let time (t) equal: 1/2 hr

Calculation .................. 23.76 x 1/2 = 23.76 =11.88
2

Dose (D).................... 1.88 mR
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Section V. CALIBRATION OF RADIAC SURVEY METERS AND DOSIMETERS

2-13. General

Calibration of radiac survey meters and dosimeters provides the means for deter-

mining to what extent an instrument reading deviates from the true value.

Calibration may be performed by checking the instrument hgainst a standard

radioactive source, the M3AW Radioactive Source Set ca be.used for this pur-

pose.

2-14. Calibration of Radiac Survey Meters

a. General. Radiac survey meters should be calibrated each time electronic

components are changed, after long periods of continual use, and after being

exposed to extreme temperature changes (FM 21-48).

b. Preliminary Procedure.

WARNING

Never take the radioactive source from the shield without

having a radiacmeter available and in good working order;

e.g., an AN/PDR-27( ) Radiac Set or equivalent.

(1) Prepare a worksheet for record purposes. Record the name and

serial number of the radiac survey meter that is to be calibrated, the serial

number of the radioactive source, the date, and the name of the individual per-

forming the calibration. Prepare a table with the following column headings:

(a) Distance from Source (meters).
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(b) Calculated Dose Rate (mR/hr).

(c) Survey Meter Scale Reading (mR/hr).

(2) Under the Distance from Source reading,.list 1/2; 1; 1 1/2; 1 3/1;

2; 2 1/2; 3; 4; 5; 7; and 9 meters.

I
(3) From the Co-60 decay curve chart, calculate 'the present strength of

the radioactive source (para 2-12a).

(4) Use the value obtained to calculate the dose rate for each of the

distances listed in the table (para 2-12b). Record these dose rates.

(5) Calculate the distance from the radioactive source at which the

dose rate is 0.4 mR/hr (para 2-12c). -List the distance and the dose rate in the

table.

(6) Calculate the distance from the radioactive source at which the

dose rate is 2.0 mR/hr (para 2-12c). Use the calculated distance to delineate

the radiation area (para 2-3).

.c. Prepare a Calibration Site.

WARNING

Before removing the radioactive source capsule from the shield,

select a calibration site in an area that is away from the

normal stream of traffic. The selected site should be unob-

structed and have a level floor or ground surface.

(1) Mark with an "X" the point (center of site) where the radioactive

source will be located. Draw a straight line approximately 16 meters long from

the point X.
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(2) Starting from the point marked X, measure and mark off intervals

for each of the distances listed in the table.

(3) Use the point marked X as the center of a circle and calculate the

distance for a dose rate-of 2 mR/hr as the radius; post the radiation area (para

2-3).

(4) Provide a wood stand with a hook or other ieans for suspending the

radioactive source directly over and approximately 3 inches above the point

marked X.

d. Obtain Survey Meter Readings.

WARNING

Never allow personnel without film badges and dosimeters

- inside 'the restricted area. Do not linger in the radiation

area any longer than is necessary to obtain the meter

readings.

(1) To check the survey meter for proper operation, use the procedures

described in the appropriate TM. Record the background reading.

(2) Remove the radioactive source from the shield (para 2-9) and sus-

pend the source over the point marked X. Leave the radiation area.

(3) Start with the highest scale on the survey meter and obtain three

.neter readings on each scale (except the 0 to 0.5 mR7/hr scale); one near the

top, one near the middle, and one near the lower end of each scale. Obtain one

reading ((c) below) on the 0 to 0.5 mR/hr scale.
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(a) Select the scale to be calibrated. Start with the marked

interval closest to the point X and work away from the source. Before taking a

reading, place the survey meter so that the detecting element in the meter. is

centered on the interval marked.

(b) Record each reading in the proper place on the table.
I

(c) Turn the selector switch to the 0 to 0t mR/hr scale. Place

the survey meter at the marker farthest from the source (the point at which the

calculated dose rate is 0.4 mR/hr). Observe and record the reading.

(d) Return the radioactive source to theshield (para 2-10).

e. Evaluate the Data. Compare the tabulated readings with the comparable

calculated dose rates for each distance from the radiactive source as recorded

in the table.

(1) If any tabulated reading differs by more than +15 percent from the

calculated dose rate, do not continue the calibration but turn the survey meter

in for adjustment or repair.

(2) If all the tabulated readings are within +15 percent of the calcul-

ated dose rate, prepare a calibration curve as described in f below.

f. Preparing a Calibration Curve.

(1) Use linear graph paper to mark off calculated dose rate intervals

on the horizontal axis and survey meter scale intervals on the vertical axis;

date the graph with the calibration date.

(2) Plot each survey meter reading in the table against the comparable

calculated dose rate.
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(3) Complete the calibration graph by drawing a smooth curve through

the plotted points.

(4) Attach the'calibration graph to the radiac survey meter.

g. Use the Calibration Curve. Each time a survey meter reading is ob-
I

served, refer to the calibration graph and obtain the trUe dose rate. Report as

survey data the true dose rate obtained from the curve.i

2-15. Calibration of Radiac Dosimeters

a. General. IM-9( )/PD Radiac Dosimeters should be calibrated every 6

nonths (TB 750-242-3). If, after exposure to a radioactive source, a dosimeter

scale reading differs from the comparable calculated dose by more than +10 per-

cent (f(3) below), the dosimeter should be turned in as unserviceable.

b. Preliminary Procedure.

WARNING

Never take the radioactive source from the shield without

having a radiacmeter available and in good working order;

e.g., an AN/PDR-27( ) Radiac Set or equivalent.

(1) Draw a table with three column headings and date it with the

calibration date. Head the three columns as follows:

(a) Dosimeter Serial Numbers.

(b) Scale Reading (SR), mR.

(c) Correction Factor (CF).

/

44'



TM 3-6665-214-13&P

(2) In the first column of the table, list the serial number of each

dosimeter that is to be calibrated.

(3) Use data from the Co-60 decay curve chart to calculate the present

strength (mR/hr at 1 meter) of the radioactive source (para 2-12a). Record this

value on the worksheet.
I

(4) Use the value obtained above to calculate ýe dose rate (mR/hr) at

a distance of 1/2 meter from the radioactive source (para 2-12b). Record this

value on the worksheet.

(5) Calculate the dose WmR) resulting from a 15 minute and a 30 minute

exposure at a distance of 1/2 meter from the radioactive source (para 2-12d).

Record on the worksheet the Calculated Dose (CD) that is closest to 150 mR.

Record length of the exposure.

NOTE

The CD resulting from a 15 minute exposure at 1/2 meter

will be numerically equal to the present strength of

the radioactive source ((3) above). For example, if the

present strength of the source is 95.04 mR/hr at 1 meter,

the CD resulting from a 15 minute exposure at 1/2 meter will

be 95.04 mR. The CD resulting from a 30 minute exposure at

1/2 meter will be numerically equal to twice the present

strength of the radioactive source. For example, if the

present strength of the source is 95.04 mR/hr at 1 meter,

the CD resulting from a 30 minute exposure at 1/2 meter will

be twice 95.04 or 190.08 mR.

415
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(6) Calculate the distance from the radioactive source at which the

dose rate is 2 mR/hr (para 2-12c). Record this value on the worksheet and use

it to delineate the radiation area (para 2-3).

c. Preparing the Calibration Site.

I

WARNING

Never leave an unshielded radioactive source unattended.

If necessary to leaye the source set, re-shield the radio-

active source and lock the container.

(1) Select a calibration site that is away from the main stream of

traffic.

(2) Select a flat unobstructed surface within the calibration area and

draw a circle having a radius of 1/2 meter.

.(3) Mark the center of the circle; this is where the radioactive source

will be suspended.

(4) Prepare a wood stand with a hook or other means for suspending the

radioactive source directly over and approximately 3 inches above the center of

the circle.

d. Charging Radiac Dosimeters. Radiac dosimeters must be fully charged

before they are calibrated. Charge the dosimeters as described in TB SIG 226-9.

Be sure that the SR is zero on each dosimeter to be calibrated.

WARNING

Wear film badges and dosimeters. Do not linger in the

radiation area any longer than is necessary. Do not leave
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the unshielded radioactive source unattended.

e. Exposing Charged Dosimeters to the Radioactive Source.

(1) Stand dosimeters to be calibrated approximately 6 to 8 inches apart

on the circumference of the circle (c(2) above). Stand each dosimeter on its

viewing end (the end with the clip). d

(2) Remove the radioactive source from the shield (para 2-9) and sus-

pend the source over the center of the circle. Note and record the exact time

(hours, minutes, and seconds).

(3) Leave the rbdiation area.

(4) Expose the dosimeters to the radioactive source for either exactly

15 minutes or exactly 30 minutes depending on the strength of the source (b(3)

above).

(5) As quickly as possible, remove the source and return it to the

shield (pare 2-10).

f. Calibrating Radiac Dosimeters.

(1) Collect the exposed dosimeters. Read each

SR in the second column opposite the appropriate serial

.column.

(2) Calculate a CF for each dosimeter. Divide

the SR listed in the second column on the worksheet and

column opposite the appropriate serial number.

dosimeter and enter the

number in the first

the CD (b(3) above) by

list the CF in the third
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Example:

CD = CF

If the CD is 180 mR and the meter reading is 190 mR, the CF is 180 or 0.95.

(3) Scan the list of CF's in the third column of the table. Any dosim-
I

eter requiring a CF of less than 0.90 or greater than 1it0 is considered

unserviceable and should be turned in.

(4) Record the calibration date, serial number, and CF for each ser-

viceable dosimeter onseparate pieces of paper and attach the papers to the

appropriate dosimeters.
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Section .VI. EMERGENCY SITUATIONS AND PROCEDURES

NOTE

The procedures outlined below will be followed in an emergency

situation.

2-16. Loss of a Radioactive Source Set
I

a. Try to recover the radioactive source set.

(1) Review records to determine the responsible individual.

(2) Make a physical survey.

b. If the radioactive source set is recovered, revise procedures as neces-

sary to prevent recurrence.

c. If the radioactive source set is not recovered, report the loss through
command channels to the RMCP and to the US Army Communications-Electronics Com-,

imand, ATTN: AMSEL-SF-MR, Fort Monmouth, NJ O7703-5024. State the serial number

of the source, the circumstances involved, and the procedures taken to prevent

recurrence.

2-17. Internal Exposure of Personnel.

a. Internal exposure results when radioactive material is ingested, inhaled

and/or absorbed through breaks in the skin.

b. In the event of known or suspected internal exposure:

(1) Seek immediate advice from the Medical Officer.

(2) Contact the local RPO.

(
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(3) Prepare a written report of the circumstances leading to the inter-

"' nal exposure; include serial number(s) of the M3AW involved, actions taken to

prevent recurrence, and any other applicable information. Forward the report

through proper command channels to: Commander, US Army Communications-

Electronics Command, ATTN: AMSEL-SF-MR, Fort Monmouth, NJ 07703-5024.

2-18. -Damaged or Leaking Radioactive Source Set

&

a. The M3A1 .may leak as a result of age or damage to the source. Action

required in the event of a known or suspected leaking source is:

(1) Discdntinue use of the M3A1.

(2) Check personnel, equipment, and areas for possible contamination

and decontaminate as necessary.

(3) Notify the RMCP and the CECOM Safety Office of the occurrence and

follow provided disposition instructions.

2-19. Firefighting Emergency Procedures

a. General. Emergency plans must include procedures for extinguishing

fires involving radioactive items. Firefighting personnel must know the loc-

ation(s) of the radioactive items and be familiar with radiation protection

procedures. The M3AW Radioactive Source Set and MIAl Source Assembly are desig-

ned to withstand high temperatures. Even in temperatures high enough to melt

the lead shield, the lead will be contained within the steel jacket and surround

the source. No airborne radioactivity is expected from a fire involving only

the M3AI Radioactive Source Set. However, if other radioactive sources are

involved, firefighting activities may involve airborne radioactivity. As a gen-

eral rule, personnel should wear protective respiratory equipment when fighting
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fires -involving radioactive items.

b. Emergency Procedures.

(1) Evacuate personnel in the immediate area who are not directly

involved.

I

(2) Notify the fire department. --

(3) Determine radiation hazard and type of respiratory equipment re-

quired. Extinguish the fire with readily available portable extinguishers if a

radiation hazard is not present.

(4) Notify the RPO.

(5) Notify medical personnel when appropriate.

(6) Control access to the immediate area.

(7) Monitor personnel, equipment, supplies, and environs and decontami-

nate as necessary.

C8) Record and report the fire on the appropriate forms.

..... . . •. . -
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CHAPTER 3

OPERATOR'S MAINTENANCE INSTRUCTION

3-1. General

a. The operator must perform inspection and preventLve maintenance services

under the supervision of an RPO who has received 3pecif~ c training in the proper

operation of the M3A1 Radioactive Source Set and who has met the minimum quali-

fications as defined in paragraph 1-5 of this manual.

b. The operator is authorized to clean the exterior of the storage case and

to clean the M4 telescoping radioactive source magnetic handler.

3-2. Operator's Preventive Maintenance Checks and Services

a. General. I.nspection and maintenance services described in Table 3-1

will be performed each day the equipment is used and at least semiannually when

the equipment is in unit storage. Deficiencies beyond the maintenance capabil-

ity of the operator Must be reported to higher level maintenance.

b. Purpose. The preventive maintenance checks and services table provides

a step-by-step guide for making inspections and performing required preventive

maintenance.

c. Explanation of Columns. The numbers in the first three columns indicate

the sequence in which the item listed in the fourth column should be inspected.

The procedures for performing the inpsections and the paragraph references are

listed in the fifth column. In the sixth column, the estimated mean value of

time to perform each individual test is shown in man-hour units.
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Table 3-1. Operatcr's Preventive Maintenance Checks and Services

B-Before Operation
Time required: 2.0

D-During Operation A-After Operation
Time required: 0.1

Interval and ITEM TO BE INSPECTED Work
sen-uence I PROCEDURE time

I D A "ICM/H)

1 :

WASnfiUlh

Follow the instruction in paragraph 2-3 before
removing the radioactive source capsule-Trom the
shield in the storage case. Use the magbetic
handler to handle the radioactive source.

STORAGE CASE

Inspect the exterior of the storage case for
breakage.
Check to see if the paint is chipped or peeled,
and if the hardware is loose, damaged, or missing.

IDENTIFICATION PLATE

Make sure that an identification plate (2, fig.
1-2) is attached to the outside cover of the case
and that markings on the plate are legible. Check
the replacement date on the identification plate.

2

3

5

6

TEC

M4

(The replacement date also appears on the decay
curve chart.)

:HNICAL MANUAL

Make sure that a copy of this manual, TM 3-6665-
214-13&P, in usable condition, is packed in the
case.

MAGNETIC HANDLER

Inspect the magnetic handler to make sure that it is
clean and functions properly.

ýALT 60 DECAY CURVE CHART

Check 'he chart (fig. 1-4) on the inside cover
of the storage case to make certain that the informa-
tion printed on the chart is legible.

[ELD ASSEMBLY

Inspect the lead shield (11, Fig. 1-4) to make certain
that it is undamaged. See that the plug (3) and the
lockbar (4) are in place and that the padlock (5) is
locked. If the lock is open or broken, do not remove

0.1

0.1

0.1

0.1

0.3

0.1

COC

SH
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7

the plug but check the surface of the storage case
with any approved radiac meter capable of measuring a
dose rate of 5 mR/hr to 200 mR/hr to determine if the
radioactive source capsule is in the shield. A reading
in excess of 5 mR/hr but less than 200 mR/hr indicates
the presence of the radioactive source in the shield.
Perform a leak test (para 2-5).

RADIOACTIVE SOURCE ASSEMBLY

Inspect the radioactive source assembly to make sure
that the source capsule is suspended frog the lifting
disk (or ring).

STORAGE CASE

Clean the exterior of the storage case by wiping it
off with a clean, damp cloth.

D.3
0.8

8

2.1
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CHAPTER 4

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section I. PREVENTIVE MAINTENANCE SERVICES

4-1. General

Organizational maintenance personnel must perform inspection and preventive

maintenance services under the supervision of an.RPO.

4-2. Preventive Maintenance Checks and Services (Table 4-1)

Organizational maintenance personnel are authorized to perform the preventive

maintenance services listed below. Except for the motor and clutch assembly,

these services should be performed weekly when the source set is in use. Motor

and clutch assembly should be inspected and serviced monthly after issue to

field personnel. Deficiencies beyond their maintenance-capability must be

reported to higher level maintenance.

a. Make minor repairs of the storage case, such as replacing missing nails

and screws and tightening loose screws and nuts.

b. Retouch or repaint the storage case when necessary (para 4-3).

c. Replace or repair lockbar.

d. Inspect, service, and repair magnet, flexible arm, and extension assem-

bly of the M4 telescoping radioactive source magnetic handler. Repair is

limited to removal of distorted segment(s) of flexible arm assembly or exten-

sions.

e. Inspect and service motor and clutch assembly.
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I

Table 4-1. Organizational Maintenance Checks and Services

Weekly
Time required: 5.2

Sequence ITEM4 TO BE INSPECTED Work
No. PROCEDURE L time

I(M/H)

1 STORAGE CASE I
Make minor repairs. Tighten loose screuh and nuts.

-Replace missing nails and screws. Reto~ch or repaint
case (para 4-3a). 0.5

2 RADIOACTIVE SOURCE AND SHIELD ASSEMBLY

Repair lockbar, if damaged. 0.3
Replace lockbar, if missing (para 404). 1.0

3 M4 RADIOACTIVE SOURCE MAGNETIC HANDLER

Inspect Magnet, flexible arm, and extension assembly. 0.6
Repair, if damaged (para 4-5c and table 4-2). 0.7
Inspect motor, clutch assembly, magnet control, andL
handle housing cover. 1.8-
Service, if needed (para 4-5c). 0.3

Section II. ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

4-3. Storage Case

Organizational Maintenance personnel are authorized to make minor repairs of the

storage case, to retouch the paint on the storage case and, when necessary, to

thoroughly clean and repaint the case.

a. Paints To Be Used. Use synthetic paint primer and synthetic gloss

enamel. (Refer to TM 43-0139 for painting instructions.)

(1) Primer. Paint all exposed exterior surfaces with one coat of

primer.
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(2) Enamel.

(a) Paint the storage case with yellow gloss enamel color number

13655.

(b) Paint radiation symbols (3, fig. 1-2) and eliptical DANGER

Warning backgrounds (5) with magenta (purple) gloss enam#l color number 17142.

(c) Paint the word DANGER on the elipitical DANGER Warning back-

grounds with white gloss enamel color number 17875.

(d) Paint the words RADIOACTIVE MATERIALS underneath the radiation

symbols with black gloss enamel color number 17038.

b. Identification Plate. If the identification plate (fig. 5-1) is bent or

twisted, remove the plate from the storage case and straighten it. Secure the

repaired plate to the cover of the storage case.

AU-. Radioactive Source and Shield Assembly (Lockbar)

a. General. Organizational support maintenance personnel are authorized to

repair, replace, and manufacture a new lockbar, if necessary. If the lockbar is

damaged beyond repair, or if it is missing, replace it.

b. Description. The steel lockbar (4, fig 1-4) passes through the handle

of the plug and through slots in the lugs (12) on the shield. The shackle of a

combination lock (5) passes through round holes in the bent end of the lockbar

and through an adjacent lug to secure the radioactive source in the shield.

c. Inspection. Inspect the lockbar for distortion, cracks, or other

damage. Replace if damaged or missing.
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d. Manufacture. Fabricate the lockbar (fig. 4-1).

I

7 1/4

.375 DIA :t .00

1/4 R MAX

STEEL BAR, CARBON, HOT ROLLED, ANNEALED, 1018 OR
1020, 1/4 NOM STK THK, SPEC QQ-S-631, ORG STEEL BAR, CARBON, COLD FINISHED, ANNEALED, 1018 OR
1020, 1/4 NOM STK THK. SPEC OO-S-634

PROTECTIVE FINISH
FINISH NO. 5.1.1 OR 5.1.2 AiI601246

Figure 4- 1. Lockbar.
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14-5. V4 Telescoping Radioactive Source Magnetic Handler

a. General. The M4 telescoping radioactive source magnetic handler con-

sists of two major groups: the magnet, flexible arm, and extension assembly and

the motor and clutch assembly (fig. 4-2) and (fig. 4-3). For purposes of de-

scription, the motor and clutch assembly is divided into~subgroups and assem-

blies. Inspection requires at least partial disassembly (para 4-6b). Servicing

requires complete disassembly (para 4-6c).

b. Description.

(1) Magnet, flexible arm, and extension assembly. The magnet, flexible

arm, and extension assembly, from front to back, consists of a magnet cap (1,

fig. 4-2), a magnet (2), a magnet connector wire (3), a compression spring (4),

an adapter (5), a flexible arm assembly (6), three extensions (9), (12), and

(15), four retaining nuts ((7), (10), (13), and (16)), and four split preformed

plastic packing rings ((B), (11), (14), and (17)). The back end of the flexible

arm assembly and each of the aluminum extensions are flanged so that each can be

fitted inside another, to form the telescoping portion of the handler. The ten-

sion exerted by the spring motor assembly (12, fig. 4-3) causes the flexible arm

assembly and the three extensions to telescope into the tube end of the handle

and housing assembly (6). The magnet connector wire connects the magnet with

the spring motor assembly. The magnet cap (1, fig. 4-2) fits over the magnet

(2) and compression spring (4) and is screwed onto an adapter (5) on the front

end of the flexible arm assembly (6).
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I

1:

1 Magnet cap
2 Magnet
3 Magnet eonnector wire
4 Compression spring
5 Adapter
6 Flexible arm assembly
7 Retaining nut
8 Packing ring
9 Extension

10 Retaining nut
11 Packing ring
12 Extension
13 Retaining nut
14 Packing ring
15 Extension
16 Retaining nut
17 Packing ring

AR60C751

Figure 4l-2. M4 radioactive source magnetic handler, magnet flexible arm, and

extension assembly (exploded view).
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AR600752

1 Manet cIwtrol Imob 10S -mewDt~ semb y housin
2 Setwew 11 adamqw

£Reaining rig12 Sprn as ew~y
4 autch bousing 13 Setscmw
a CIu~h "4 Cutchb &apU-6 Handle and housing aseembly 2,5 Washer

.7 Soew. 16 Bushing
8Sue" 27 Spring motor eme
9 Bushing retaining plate

Figure 14-3. M4 radioactive source magnetic handler, motor and clutch assembly

(exploded view).

(2) Motor and clutch assembly. The motor and clutch assembly consists

of a spring motor assembly subgroup which is installed in the housing end of the

handle and housing assembly (6, fig. "4-3), a handle housing cover (11) which

fits over the housing end of the handle and housing assembly, and a magnet con-

trol and clutch subgroup which is installed in the clutch adapter (14).

(a) Spring motor assembly subgroup. The spring motor assembly

subgroup consists of a bushing retaining plate (9), a bushing (16), a spring

motor asserbly housing (10), and a spring motor assembly (12).
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(b) Magnet control and clutch subgroup. The magnet control and

clutch subgroup contains a clutch assembly consisting of a clutch housing (4)

and a clutch (5), a retaining ring (3) which holds the clutch assembly together,

a magnet control knobC(1) which fits over the clutch housing, a clutch adapter

(1I), and a washer (15).

c. Disassembly. Disassemble the M4 telescoping radioactive source magnetic

handler only to the extent that it is necessary to makekthe required service,

repairs or replacement. With the magentic handler in the telescoped position,

follow the sequence of disassembly as given below.

(1) Magnet cap, magnet, compression spring, and adapter.

(a) Unscrew the magnet cap (1, fig. 4-2) from the adapter (5).

(b) Pull the end of the magnet connector wire (3) approximately 6

inches out from the flexible arm assembly (6) and hold it in position with a

pair of pliers.

(c) Slide the magnet (2) and compression spring (4).back from the

end of the wire.

(d) .Use a second pair of pliers to straighten the bend at the end

of the magnet connector wire.

(e) Remove the magnet and compression spring.

(f) Unscrew the adapter (5) from the end of the flexible arm assem-

bly (6) and remove the adapter.

(2) Retaining nuts and packing rings.
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(a) Unscrew the four retaining nuts ((7), (10), (13), and (16)) and

slide the nuts from the end of the flexible arm assembly.

(b) Remove the packing rings ((8), (11), (14), and (17)) from their

respective retaining nuts.

I

(3) Magnet control clutch subgroup.

(a) Loosen two setscrews (2, fig. 4-3) with a 5/64 inch socket-head

screw key and pull off the magnet control knob (1).

(b) Loosen setscrew (13) in the clutch adapter (14) with a 1/16

inch socket-head screw key and pull the clutch assembly (para 4-5b) from the

clutch adapter. Remove the retaining ring (3) from the clutch housing (4) only

if the clutch is damaged and/or in need of replacement.

.(4) Handle housing cover. Unscrew and remove three screws (8) and

remove the handle housing cover (11) from the back of the handle and housing

assembly (6).

(5) Spring motor assembly subgroup and clutch adapter subgroup.

(a) Remove two screws (7) which hold the spring motor assembly

housing (10) in position in the housing end of the handle and housing assembiy

(6).

(b) Withdraw the spring motor assembly subgroup (b(1) above), the

clutch adapter (14), and washer (15) from the handle and housing assembly.

(c) Remove the washer (15) and the clutch adapter (14).
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(d) Lay the spring motor assembly beside the back end of the handle

and housing assembly.

(e) Insert and fully seat a 1/8 inch socket-head screw key in the

hexagonal opening in the top of the spring motor assembly (12). Hold the spring

motor assembly to prevent it from rotating when the socket-head screw key is

turned.

(f) Turn the key counterclockwise to release the threaded end of

the spring motor assembly shaft from the threaded hole in the spring motor

assembly housing (5 1/2 turns). Do not release the socket-head screw key. Tilt

the spring motor assembly so that the shaft does not seat in the threaded open-

ing in the spring motor assembly housing. Slowly release the key to release the

spring tension.

(g) Pull the magnet connector wire (3, fig. 4-2) from the back of

the flexible arm assembly (e).

(h) Separate the spring motor cable (17, fig. 4-3) from the magnet

connector wire by spreading the loop on the end of the magnet connector and

removing the soldered loop at the end of the spring motor cable from the magnet

connector wire.

Ui) Remove the spring motor assembly (12).

(j) Remove the three screws (8) from the bushing retaining plate

(•) and remove the plate from the spring motor assembly housing (10).

(k) Remove the bushing (16) from the bushing retaining plate.
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(6) Flexible arm assembly and extensions. Withdraw the flexible arm

assembly (6, fig. 4-2) and the three extensions ((9), (12), and (15) from the

back of the handle and housing assembly (6), fig. 4-3). If any of the above

components are distorted to the extent that they cannot be withdrawn from the

handle and housing assembly, cut just back of the distortion with a hacksaw and
I

remove that portion from the front of the handle and houting assembly.

d. Maintenance. After disassembling the M4 telescoping radioactive source

magnetic handler as directed in c above, inspect the disassembled parts and

clean them. Wipe all metal parts with a clean, oily cloth. Replace worn, dama-

ged, or missing parts as authorized in the Maintenance Allocation Chart,

Appendix C. Assemble the magnetic handler as directed in e below.

e. Assembly.

(1) Flexible arm assembly and extensions. Insert the extension (15,

12, and 9, fig. 4-2) and the flexible arm assembly (6) in sequence from the back

of the handle and housing assembly (6, fig. 4-3). Make certain that the compo-

nents are inserted so that they can be extended from the front of the handle and

housing assembly.

(2) Spring motor assembly subgroup.

(a) Insert the bushing (16, fig. 4-3) through the large opening in

the bushing retainer plate (9).

(b) Place the bushing retainer plate against the side of the spring

motor assembly housing (10) so that the bushing fits into the recess in the side

of the spring motor assembly housing. Align the bushing retainer plate with the

side of the housing.
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(c) Fasten the bushing retainer plate (9) to the spring motor

assembly housing (10) with three screws (8).

(d) Pass the loop end of the spring motor cable (17) from the

inside of the spring motor assembly housing through the bushing.

(e) Hook the spring motor cable loop to the hook at the end of the

magnet connector wire (3, fig. 4-2) and bend the hook tt form a loop.

Mr) Insert the magnet connector wire through the back of the flexi-

ble arm assembly (6) and pull the wire about 6 inches out from the front of the

flexible arm assembly.

(g) Install the retaining nuts and packing rings ((3) below).

:•j •> -hr:Install the adapter, compression spring, magnet, and magnet cap

((4) below).

(i) Telescope the flexible arm assembly and the

the spring motor assembly (12, fig. 4-3) in the spring motor

(10). Place the threaded shaft of the spring motor assembly

hole in the spring motor assembly housing. Insert and fully

socket-head screw key in the hexagonal opening in the top of

assembly and turn the key in a clockwise direction until the

bly is fully seated. Withdraw the key.

extensions and seat

assembly housing

over the threaded

seat a 1/8 inch

the spring motor

spring motor assem-

(j) With the fingers, rotate the spring motor assembly counter-

clockwise to take up as much of the spring motor cable slack as possible.

(k) Insert and fully seat the 1/8 inch socket-head screw key in the

hexagonal opening in the top of the spring motor assembly. Hold the spring
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motor assembly so that it does not rotate in the spring motor assembly housing,

and turn the key eight full turns counterclockwise. This action will release

the threaded shaft of the spring motor assembly from the threaded opening in the

spring motor assembly housing and put sufficient tension in the spring to take

up any remaining slack in the spring motor cable when the key is released ((l)

below).

(l) Seat the threaded shaft of the spring motor assembly over the

threaded opening in the spring motor housing and slowly release the socket-head

screw key allowing the spring motor assembly to become fully seated in the hous-

ing. After the tension on the key has been released, remove the key from the

spring motor assembly.

(m) Fit the two pins on the bottom of the clutch adapter (I4, fig.

4-3) into the two round openings in the top'of.the spring motor assembly and

place a washer (15) over the top of the clutch adapter. Insert the assembled

spring motor assembly subgroup into the housing end of the handle and housing

assembly (6) so that the bushing (16) is adjacent to the back of the flexible

arm assembly.

(n) Install the spring motor assembly in the housing end of the

handle and housing assembly (6) with two screws (7).

(o) Align the opening in the near side of the handle and housing

assembly (6) and the washer and the clutch adapter and install the clutch and

magnet control subgroup ((5) below).

(p) Attach the handle housing cover ((6) below)..

67



TIM 3-6665-214-13&P

(2) Retaining nuts and packing rings.

(a) Make sure that each retaining nut is fitted with a packing

rinZ. Packing rings (8,11,14,16, fig. 4-2) are seated in the retaining nuts (7,

10, 13, 16).

(b) Slip the retaining nuts with the threa+d end toward the back

of the magnetic handler over the front of the flexible Orm assembly (6). Start

with the largest nut (16) and end with the smallest nut (7).

(c) Screw but do not tighten the nut (16, fig. 4-2) on the threaded

end of the handle and housing assembly (6, fig. 4-3). Screw but do not tighten

the remaining nuts to the threaded ends of the extensions (15, 12, and 9, fig.

4-2) respectively.

(4) Adapter, compression spring, magnet, and magnet cap.

(a)

tor wire (3) and

Slip the adapter (5, fig. 4-2) over the extended magnet connec-

screw the adapter on the end of the flexible arm assembly (6).

(b) Slip the compression spring (4) over the magnet connector wire.

(c)

that the slotted

ler.

(d)

wire Just enough

Thread the magnet connector wire (3) through the magnet (2) so

end of the magnet is toward the front end of the magnetic hand-

Using a pair of pliers, bend the end of the magnet connector

to hold the magnet on the wire.

(e) Fit the magnet cap (1) over the magnet and compression spring.

Use just enough pressure against the head of the magnet cap to seat the threaded

end of the cap on the adapter and screw the cap on the adapter.
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(5) Magnet control and clutch subgroup.

(a) See that the clutch housing (4, fig. 4-3) and the clutch (5)

are assembled.

(b) Clip a retaining ring (3), if there is none, around the end of

the clutch shaft that extends through the top of the clufch housing.

(c) Insert the bottom of the clutch shaft through the aligned holes

in the handle and housing assembly, washer, and clutch adapter ((2)(o) above).

Rotate the clutch shaft to align the openingin the shaft with the setscrew

opening in the clutch adapter. Tighten the setscrew (13) with a 1/16 inch

socket-heed screw key.

(d) Fit the magnet control knob Ml)over the clutch housing (4) and

tiShten the two setscrews (2) with a 5/64 inch socket-head screw key,

(6) Handle housing cover. Attach the handle housing cover (11) to the

back of the handle and housing assembly (6) with three screws (8).

Section III. TROUBLESHOOTING PROCEDURES

4-6. Scope

a. This section contains troubleshooting or malfunction information and

tests for locating and correcting most of the troubles which may develop in the

M3AW Radioactive Source Set. Each malfunction or trouble symptom for an indivi-

dual component', unit, or system is followed by a list of tests or inspections

necessary for you to determine probable causes and suggested corrective actions

for you to remedy the malfunction.
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b. This manual cannot list all possible malfunctions that may occur or all

tests or inspections, and corrective actions. If a malfunction is not listed

(except when malfunction and cause are obvious), or is not corrected by listed

corrective actions, you should notify higher level maintenance. Skills and

actions required to perform organizational maintenance of the M3AW Radioactive

Source Set are approximately the same as those required to perform direct sup-

port maintenance of the item. The essential differekce between the two levels

of maintenance is that replacement parts are authorized only to direct support

maintenance level.

c. Table 4-2 lists the common malfunctions you may find during the oper-

ation or maintenance of the M3A1 Radioactive Source Set or its components. You

should perform the tests/inspections and corrective actions in the order listed.

NOTE

(Before using this table, be sure you have performed all

normal operation checks. If you have a malfunction which

is not listed in this table, notify the next higher level of

maintenance.
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TABLE 4-2. TROUBLESHOOTING PROCEDURES

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

I

MAGNETIC HANDLER, H4
FLEXIBLE ARM ASSEMBLY AND EXTE*IONS.

Components cannot be withdrawn from the handle and housing assembly (para 4-

5c(6)).

a. Cut just back of distortion with a hacksaw.

b. Remove distorted portion from front of handle and housing assembly.

c. Insert (assemble) remaining components so that they can be extended from

front of handle and housing assembly.
(
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CHAPTER 5
DIRECT SUPPORT MAINTENANCE INSTRUCTICNS

5-1. GE4ERAL

Direct support maintenance personnel are authorized to repair and replace the

magnet, flexible arm, and extension assembly of the M4 mognetic handler. They

are also authorized to repair and replace parts of the Votor and clutch assem-

bly. In addition, direct support maintenance personnel are authorized to

manufacture a new identification plate, if required, and to perform all mainte-

nance allocated to lower categories of maintenance.

5-2. Identification Plate

a. Description. The brass identification plate (fig. 1-3) is fastened with

rour screws, one in each corner, to the cover of the storage case. The plate

shows the National Stock Number (NSN), replacement date, activity (mCi), manu-

facturing date, serial number of the radioactive source assembly, Bureau of

Explosives Association of American Railroads permit number, and the NRC license

number.

b. Inspection, Manufacture, Removal, and Installation.

(1) Inspection. If the identification plate is illegible, damaged

beyond repair, or missing, manufacture a new identification plate.

(2) Manufacture. Fabricate the identification plate (fig. 5-1).

(3) Removal. Remove the four screws, one in each corner, that fasten

the identication plate to the cover of the storage case. Lift plate from'cover.
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(4) Installation. Before securing the plate to cover, stamp or engrave

the plate with letters approximately one-eighth inch high. Use the correct NSN

and nomenclature. Fill in blank spaces with the appropriate information from

the Co-60 decay chart which is fastened to the inside of the cover of the sto-

rage case, or from the shipping document that accompanies the M3AW Radioactive
I

Source Set. Festen the new identification plate to the eover of the storage

case.
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SEE NOTES / 4 HOLES

RADIOACTIVE SOURCE SET, M3AI
COBALT 60,.. MC

M

I

.19 TYP

BRASS STRIP, ALLOY NO. 268 or 260, ANNEALED TEMPER .032
.NOM STOCK THICKNESS, SPEC QQ-B-613

NOTES:

1. Letters shall be engraved or stamped 1/8,high.

2. Marking shall be in accordance with MIL STD-130.

3. The following additional information shall be included

Manufacturing Date

Serial No.

Replacement Date

NRC License No.

NSN 6665-00-856-8235 AR601247

Figure 5-1. Identification plate (line drawing).
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CHAPTER 6

TRANSPCRTATION, STORAGE, AND DISPOSAL

6-1. Transportation of the M3A1. The M3A1 requires shipment in accordance with
I

DOT requirements, 49 CFR, AR 385-11 and the NRC license issued for the item.
&

a. Upon receipt.of the M3A1, contact the CECOM Safety Office on Autovon

995-4427, or commercial (201) 544-4427.

b. Shipment of M3AW by US Postal Service or by United Parcel Service is

prohibited.

c. For shipment of the M3AW to be in accordance with the above regulations

and NRC license, the following requirements must be met:

(1)) The.motor vehicle, rail car, or freight container containing the

calibrator must be placarded on all four sides with a "RADIOACTIVE" placard (49

CFR.172.504, Table 1).

12) In the event the surface radiation level of the package cannot be

decreased to below 20C mR/hr, shipment by exclusive use vehicle is required in

accordance with 49 CFE 173.441b. Shipment by aircraft in this case is prohibi-

ted (49, CFR 173.441d).

(3) The storage case must be sealed with fiber tape, labelled on

opposite sides with Radioactive Yellow III labels (49 CFR 172.403) and marked

with 1/2 inch or larger letters with the following: TYPE 'A' DOT-7A, RADIOAC-

TIVE MATERIAL, SPECIAL FORM NOS, UN2974.
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(4) A wipe test must be performed within two weeks prior to the desired

shipping date to assure that no significant removable radioactive surface conta-

mination exists on the exterior of the package (49 CFR 173.443, 173.475 Ci)).

The wipe test procedure to be used is contained in Section 6-2. A DOT wipe test

kit is provided by AIRDC. Wipe test results must be received from AIRDC prior

to shipment.

(5) Report of shipment (RESHIP) must be transmitted to the receiving

installation transportation officer (AR 385-11, paragraph 4-i) and RPO with

information copy to Commander, US Army Communications-Electronics Command, ATTN:

AMSEL-SF-MR, Fort Monmouth, NJ O7703-5024.

(6) The following information must be listed on the shipping document-

ation as required by 49 CFR 172.202, 172.203(d), 172.204, and AR 385-11,

paragraph 4-.la:

(a) Proper shipping name: RADIOACTIVE MATERIAL, SPECIAL FORM, 11O.

(b) Hazardous Material Identification Number: UN 2974.

(C) Pieces, weight and volume: Required.

(d) Type of packaging: Type "A" DOT-TA.

(e) Radioactive material: Co-60.

(f) Description of chemical and physical form: SPECIAL FORM.

Wg) Activity: 130.00 millicuries or as indicated on the M3A1.

(h) Type label required: Radioactive Yellow-III.
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(i) Shipper's certification: Required.

(k) NRC License Number: As provided by the CECOM Safety Office, AV

995-4427.

(1) Exposure rate at the package surface and at one meter: As

determined by RPO.

(m) Results of package wipe test: As deteAmined by AIRDC.

(7) Coimnerical air shipment of the M3A1 requires, in addition to number

6 above, a "Cargo Aircraft Only" label on opposite sides of the shipping package

and the words "Cargo Aircraft Only" listed on the shipping documentation (49 CFR

175.30).

(8) Basic requirements for shipment.of radioactive materials by mili-

tary (USAF Cargo) aircraft are contained in Chapter 12 of AFR 71-4/TM 38-250'.

6-2. Wipe Testing Procedure for Shipment

a. The shipping package wipe test is performed for compliance to DOT

regulations to assure no significant removable radioactive surface contamination

is located on the exterior surface of the shipping package.

WARNING

The NuCon Smear is never to be used for sealed source leak

testing of the M3A1 Radioactive Source Set. It is only to be

utilized in the wipe testing of the exterior surfaces of the

outer shipping package incorporating the M3A1 Radioactive Source Set.

b. Equipment required:,

(.
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(1) NuCon Smear (1.75 inch diameter circular cloth adhered to an

associated paper jacket).

(2) Envelope, pre-addressed to AIRDC.

(3) Radiacmeter, LN/PDR-Z7(), or equivalent.

c. Wipe test procedure.

(1) Record date, name of the individual performing the test, and aerial

number(s) of the MWA1 Radioactive Source Set(s) on the jacket of the NuCon

Smear.

(2) With the NuCon Smear retained within its jacket and using moderate

finger pressure, wipe all exterior surfaces of the package for a total of at

least 300 square -centimeters (about 48 square inches).

d. Checking for contamination and mailing the NuCon Smear.

NOTE

Perform the following procedure in an area that is free from

all radiation, except for normal background radiation.

(1) Adjust Radiacmeter to measure 0 to 0.5 mR/hr.

(2) Open cover on end of probe.

(3) Place the NuCon Smear approximately 1/4 inch in front of the probe

and note the indication: DO NOT TOUCH THE PROBE WITH THE NUCON SMEAR.

WARNING

Any sustained reading on the AN/PDR-27( ) above twice back-

ground or 0.1 mR/hr indicates contamination of the shipping
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package. Secure shipping package to prevent the spread of

contamination.

(4) If no detectable reading is observed on the AN/PDR-27(), place the

NuCo0 Smear in the self-addressed envelope provided and mail immediately to

AIRDC.
I

(5) If-a reading i; observed on the AN/PDR-27(t in excess of 0.1 mR/hr

or twice the background, the NuCon Smear should be placed in a small cardboard

box and mailed to AIRDC.

WARNING

The radiation reading at the surface of the box must

not exceed 0.4 mR/hr. If the measured radiation is more

than 0.4 mR/hr, wrap.a thin sheet of lead, -

other metal around the NuCon Smear and place in a small

cardboard box and recheck the surface radiation.

(6) Notification of the results of the shipping package wipe test-must

be received from AIRDC prior to making shipment of the M3A1 Radioactive Source

Set (s).

6-3. Storage

a. Areas of M3A1 Radioactive Source Set storage will be considered radioac-

tive material/radiation areas as determined by the RPO and will be posted in

accordance with AR 385-30.

b. Access to the storage areas will be restricted to authorized personnel.

These areas will be secured to prevent unauthorized use or removal of the source

set.
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6-4. Disposal

Reports of excess, unwanted or unserviceable M3A1's will be submitted to CECOM

NICP for review of serviceability turn-in or disposal as radioactive waste.

Requests for disposition instructions are submitted through radiation control

command channels to the NICP. The NICP will provide disposition instructions.
0
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APPENDIX A
REFERENCES

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

AR 385-11 Ionizing Radiation Protection (Licensing, Control, Trans-
portation, Disposal, Radiation Safety).

AR 385-30 Safety Color Code Marking and Signs.

DA Pam 310-i Consolidated Index of Army Publications and Blank Forms.

DA Pam 310-4 Index of Technical Publications.

MIL-STD-129H Marking for Shipment and Storage.

TB 43-180 Calibration Requirements for the Maintenance of Army
Materiel

TM 43-0139 Painting Instructions for Field Use

Title 10, Code of Federal Regulations, Parts 19, 20 and 21.

Title 49, Code of Federal Regulations.
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APPENDIX B
ORGANIZATIONAL AND DIRECT SUPPORT MAINTENANCE REPAIR PARTS

N LIST

SECTION I. INTRODUCTION

B-i. Scope

This appendix lists repair parts required for operation aid performance of orga-

nizational and direct support maintenance of the M3Ai Ra4ioactive Source Set.

It authorizes the requisition and issue of items as indicated by the source and

maintenance codes. There are no basic issue items, items troop installed or

authorized or special tools applicable to this equipment.

5-2. General

The repair parts list is divided into the following sections:

a. Section II. Repair Parts List. A list of repair parts authorized for

use in the performance of maintenance. This list also includes parts whlich must

)be removed for replacement of the authorized parts. Parts-listS are composed of

functional groups in ascending numerical sequence, with the parts in each group

listed in figure and item number sequence. Bulk materials are listed in NSN

sequence.

b. Section III. NSN and Part Number Index. A list, in ascending numerical

sequence, of all NSNs appearing in the listing followed by a list, in alphameric

sequence, of all part numbers appearing in the listing. NSNs and part numbers

are cross-referenced to each illustration figure and item number appearance.

5-3. Explanation of Columns

The following provides an explanation of columns found in"the tabular listings:
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a. Illustration. This column is divided as follows:

(1) Figure number. Indicates the figure number of the illustration on

which the item is shown.

(2) Item number'. The number used to identify each item'called out in
I

the illustration.

b. Source, Maintenance, and Recoverability Codes (SMR).

(1) Source code. Source codes are assigned to support items to indi-

cate the manner of acquiring support items for maintenance, repair, or overhaul

of end items. Source codes are entered in the first and second positions of the

Uniform SKR Code format as follows:

Code Definition

PA Item procured and stocked for .anticipated or known usage.

-P Item procured and stocked for insurance purposes because essentiality

dictates that a minimum quantity be available in the supply systems.

MT Item to be manufactured or fabricated at the direct support maintenance

level.

XB Item is not procured or stocked. If not available through salvage,

requisition.

NOTE

Cannibalization-or salvage may be used as a source of supply

for any items source coded above.
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(2) Maintenance code. Maintenance codes are assigned to indicate the

•levels of maintenance authorized to USE and REPAIR support items. The mainte-

nance codes are entered in the third and fourth positions of the Uniform SMR

Code format as follows:

(a) The maintenance code entered in the thilr position will indi-

cate the lowest maintenance level authorized to remove, replace, and use the

support item. The maintenance code entered in the third position will indicate

one of the following levels of maintenance:

Code Application/Explanation

0 Support item is removed, replaced, used at the organizational level.

S3-e-removed, replaced, used at the direct support level.

D Support items that are removed, replaced, used at depot, mobile depot,

specialized repair activity only.

(b) The maintenance code entered in the fourth position indicates

whether the item is to be repaired and identifies the lowest maintenance level

with the capability to perform complete repair. This position will contain one

of the following maintenance codes.

Code Application/Explanation

0 The lowest maintenance level capable of complete repair of the support

item is the organizational level.

F The lowest maintenance level capable of complete repair of the support

item is the direct support level.
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Z Nonreparable. No repair is authorized.

(3) Recoverability code. Recoverability codes are assigned to sup-

port items to indicate the disposition action on unserviceable items. The

recoverability code is entered in the fifth position of the Uniform SMR Code

format as follows:
Ax

Recoverability

Codes Definition

A Item requires special handling or condemnation procedures because of

specific reasons (i.e., precious metal content, high dollar value,

critical material, or hazardous material). Refer to appropriate

manuals/directives for specific instructions.

H Reparable item. When uneconomically reparable, condemn and dispose at

the general support level.

)z Nonreparable item. When unserviceable, condemn and dispose at the level

indicated in position 3.

c. NSN. Indicates the NSN assigned to the item and will be used for

requisitioning.

d. Part Number. Indicates the primary number used by the manufacturer

(individual, company, firm, corporation, or Government activity), which controls

the design and characteristics of the item by means of its engineering drawings.

specifications standards, and inspection requirements, to identify an item or

range of items.
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NOTE

When a stock number item is requisitioned, the repair part

received may have a different part number than the part being

replaced.

e. Federal Supply Code for Manufacturer (FSCM). The ESCM is a 5 digit nu-

meric code listed in SB 708-42 which is used to identify •he manufacturer,

distributor, or Government agency, etc.

f. Description. Indicates the Federal item name and, if required, a mini-

mum description to identify the item.

g. Unit of Measure (U/M). Indicates the standard of the basic quantity of

the listed item as used in performing the actual maintenance function. Thi

measure is expressed by a two-character alphabetical abbreviation (e.g., *a, ft,

etc). When the unit of measure differs from the unit of issue, the lowest unit

of issue that will satisfy the required units of measure will be requisitionec.

h. Quantity Incorporated in Unit. Indicates the quantity of the item used

in the breakout shown on the illustration figure, which is prepared for a func-

tional group, subfunctional group, or an assembly.

B-4. Special Information

a. Action change codes indicated in the left hand margin of the listing

page denote the following:

N - Indicates an added item

C - Indicatfs a change in data
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b. Detailed manufacturing instructions for items source coded to be manu-

factured are found in this manual. Bulk materials required to manufacture items

are listed in the bulk material group of this appendix.

B-5. How to Locate Repair Parts
6

a. When NSN or Part Number is Unknown:

(1) Determine the functional group within which the repair part belongs

since illustrations are prepared for functional groups and listings are divided

into the sane groups.

(2) Find the illustration covering the functional group to which the

repair part belongs.

(3) Identify the repair part on the illustration and note the illustr-

ation figure and item number of the repair part.

) (I) Using the Repair Parts Listing, find the figure and item number

noted on the illustration.ý

b. Vhen XSN or Part Number is Known:

(1) Using the Index of NSNs and Part Numbers, find the pertinent NSN or

part number. This index is in ascending NSN sequence followed by a list of part

numbers in ascending alphanumeric sequence, cross-referenced to the illustration

figure number and item number.

(2) After finding the figure and item number, locate the figure and

item number in the repair parts list.
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Section 11. REPAIR PARTS LIST £

&

)

Figure B-1. Storage case.

(1) (2) (3) " '41 (5) (61 (7) ' (8)
I LLUS

ItU SMR NATIONAL PART FSCM DESCRIPTION U 4M -
STOCK NUMBER

No. No. CODE NUMBER
(NSN) Usable On Code

GROUP 0100 - STORAGE CASE

B-i I MFFOZ B124-10-27 81361 PLATE, IDENTIFICATION: MFD FROM EA I
. NSN 9535-00-232-6932

C

)/
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# do

- ( lp

.)

Figure B-2.- Source set assecbly.

(1)

Fig jttum
rrNc

(2)

SMR

COOE

(3)

NATIONAL
STOCK

NUMBER
INSN)

(4)

PART
•NUMBER

(5)

FSCM DESCRIPTION*

(7)

U/M

1.~~~~sal 0-_______ _

C

c

N

B-2

S-2

B-2 3

X8DZA

mFDOZ

)BO=

6665-00-856-8233 :124-10-10

k124-10-9

K.439H

81361

81361

72053

GROUP 0200 - RADIOACTIVE SOURCE

ARD SHIELD ASSEMLY

RADIOACTIVE SOURCE ASSEMBLY,
COBALT 60: MIA1

BAR, LOCK: MFD FROM 1SN
9510-00-596-2065

PADLOCK COMB INATION

(8)

1

1

EA

EA

EA

.. /
I * -" -

163.
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Y

\

.1

A

)
Figure B-3. Magnet, flexible arm extension assembly.

(1) (2) (3) (4) (5) (6) (7) (8)_ILLUS 
CP

Fig hten SMR NATIONAL PART FSCM DESCRIPTION UIM -i
illOtCK NUMBER" .

N cLNo. CODE NUMBER NB

(NSN) Usable On Code

C 16-3

C

C

8-3

B-31

8-3

B-3

1

2

3

4

P8OFI4

XBFZZ

XBFZZ

PAFZZ

PBFZZ

6665-00-856-8234

9505-00-060-0882

5360-00-811-9127

DI 24-2-62

B124-2-75

B124-2-77

DOW423

B124-2-79

81361

81361

81361

81348

81361

GROUP 0300 - MAGNETIC IIANDLER, 144

MAGNETIC HANDLER, RADIOACTIVE -.
SOURCE, TELESCOPING: M44

MAGNETIC CAP

MAGNET

WIRE, STEEL, CORROSION
RESISTING: RD, 0.063 IN. DIA

SPRING, HELICAL, COMPRESSIONI:
STL, PLO, 0.046 IN. DIA. 13 COILS,
2 IN. FREE LG, 0.500 IN. FREE O0

EA

EA

EA

IN

EA

1

1

18

- - ~ .. -

2
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Figure 8-4. Motor and clutch assembly.

I0) (2) (3) (4) 15) 16) (7) 18)
}ILLUS C~A_SMR NATIONAL PART FSCM DESCRIPTION U/m

PFR tSTOCK NUMBERNo. No. CODE NUMBER
INSN) Usable O Code

B-4 1 XBFZZ 8124-2-78 81361 KNOB, CONTROL EA I

* 8-4 2 XBFZZ MS10D30-27 96906 SETSCREW: CRES, HEXAON SOCKET EA 2
FLAT PT, #&-32. 1/4 Il. LG

B-4 3 XBFZ- MS16624-4025 96906 RING, RETAINING: CRE3, EXT EA I

APPLICATION, 0.250 IN. SHAFT SIZE

0 5-4 4 XBFZZ B124-2-81HSG 81361 HOUSING. CLUTCH EA 1

B-4 5 XBFZZ 8124-2-81 81361 SHAFT AND ROLLER ASSEMBLY 'LA I

S-4 6 X8FZZ C124-2-63 81361 HAUDLE AND HOUSING ASSEMBLY EA 1

8-4 7 XBFZZ MS35202-51 96906 SCREW, MACHINE: AL ALLOY, FLAT LA 2
CSK HEAD, #10-24, 1/4 IN. LG

1-4 8 XBFZZ MS35218-2 96906 SCREW. MACHINE: AL. ALLOY, PAN EA 6
HEAD, #2-56, 0.187 IN.'LG

8-4 9 XBF'Z A124-2-67 81361 PLATE, BUSHING RMiRINING EA 1

B-4 10 XBFZZ 8124-2-73 81361 HOUSING, SPRING HOTOR ASSEMBLY CA 1

11 XBFZZ A124-2-66 81361 COVER
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I

(1) (2) (3) (4). (5) (6) (7) (8)
ILLUS SR NTOA AT FC AI U SM- FSCM DESCRIPTION U/M

Fig STOCK NUMBER >-m
No. No. CODE NUMBER UC_

(NSN) Usable On Code

C B-4 12 PBFZZ 6665-00-474-7226 C124-2-80 81361 MOTOR ASSEMBLY, SPRING LOADED EA 1

C B-4 13 XBFZZ M51029-20 96906 SETSCREW: CRES, HEXAGON SOCKET, EA 1
FLAT PT, #6-32, 3/8 IN. LG

C B-4 14 XBFZZ B124-2-76 81361 PLATE, CLUTCH EA I

C B-4 15 XBFZZ 27183-10 96906 WASHER, FLAT: STL PLO, RD, 0.250 EA I
IN. ID

GROUP 0400 - BULK MATERIALS

N ULK PAOZZ 9510-00-596-2065 QS634 81348 STEEL BAR: CARBON COLD FINISHED FT 14
FLAT, 1/4 IN.. THK, 5/8 IN. W' 10
TO 14 FT LG

N ULK PAFZZ 9535-00-232-6932 QQ8613 81348 METAL STRIP: 12 IN. W,, 48 IN. LG SH 1

BRASS, 0.032 IN. THK

)
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Section I11. NATIONAL. STOC MUESER PART NUH1ER INDEX

a.National Stock NWsber.

natonal Filg.
Stock Number NO.

9505-00-060-O882 S-3

6665-00-474-7226 B-4

5360-00-811-9127 D-3

6665-oq-S56-8233 b-4

I temNo.

3

12

4

2

National
Stock Number

6665-00-856-8234

9510-00-596-2065

9535-00-232-6932

No. No.

B-3

BULK
BULK

.k. Part Nibers.

nuber

A124-10-9

A124-2-66

A124-2-67

B124-10-27

6124-2-73

8124-2-7-5

8124-2-76

B124-2-77

8124-2-78

B124-2-79

B124-2-81HSG

8124-2-
C1LE2S4SG

C1 24-10.-10

Fig. 1t•
FSCS No. wo.

81361 0-2 1

81361 9-4 11

8136159-4 9

81361 B-1 1

81361 B-4 10

81361 B-3 1

81361 B-4 14

81361 B-3 2

•81361 B-4 1

81361 B-3 4

81361 B-4 4

81361 B-4 5

81361 8-2 2

Pat
Number

C124-2-63

C124-2-80

0124-2-62

K439N -

MS16624-4025

MS27183-10

MS35202-51

1'35218-2

MS51 02-20

NS5103D-27-

QQ8613

QQS634

00D423

Fig.FSCO No.

81361 8-4

81361 9-4

81361 0-3

72053 B-2

96906 B-4

96906 0-4

96906 0-4

96906 B-4

96906 5-4

96906 B-4

81348 BULK

81348 BULK

81348 B-3

It-1No.

6

12

3

3

15

7

13

2

3
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APPENDIX C

MAINTENANCE ALLOCATION CHART

C-i. General

The maintenance allocation chart (MAC) (Section II) listsý'the authorized mainte-

nance functions assigned the maintenance categories for maintenance of-the M3AW

Radioactive Source Set. This chart is to be used by all levels of maintenance

to insure complete support of the equipment.

C-2. Maintenance Functions

Maintenance functions will be limited to and defined as follows:

a. Inspect. To determine the serviceability of an item by comparing its

,physical, mechanical and/or electrical characteristics with standards through

examination.

b. Test. To verify serviceability and detect incipient failure by measur-

ing the mechanical or electrical characteristics of an item and comparing those

characteristics with prescribed standards.

c. Service. Operations required periodically to keep an item in proper

operating condition; i.e., to clean (decontaminate), to preserve, to drain, to

paint, or to replenish fuel, lubricants, hydraulic fluids, or compressed air

supplies.

d. Calibrate. To determine and cause corrections to be made or to be

adjusted on instruments or test measuring and diagnostic equipments used in

precision measurement. Ccnsists of comparisons of two instruments, one of which
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is a certified standard of known accuracy, to detect and adjust any discrepancy
N

in the accuracy of the instrument being compared.

e. Replace. The act of substituting a serviceable like type part, subas-

sembly or module (component or assembly) for an unserviceable counterpart.6

f. Repair. The application of maintenance services Or other maintenance

actions to restore serviceability to an item by correcting specific damage,

fault, malfunction, or failure in a part, subassembly, module (component or

assembly), end item, or system.

C-3. Column Entries

a. Column 1, Group Number. Column 1 lists group numbers, the purpose of

which is to identify components, assemblies, subassemblies, and modules with the

next higher assembly.

) b. Column 2, Component/Assembly. Column 2 contains the noun names of com-

ponents, assemblies, subassemblies, and modules for which maintenance is

authorized.

c. Column 3, Maintenance Functions. Column 3 lists the functions to be

performed on the item listed in column 2.

d. Column 4, Maintenance Category. Column 4 specifies, by the listing of a

"work time" figure in the appr6priate subcolumn(s), the lowest level of mainte-

nance authorized to perform the function listed in column 3. This figure

represents the active time required to perform that maintenance function at the

indicated category of maintenance. If the number of complexity of the tasks

within the listed maintenance function vary at different maintenance categories,

appropriate "work time" figures will be shown for each category. The number of
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man-hours specified by the "work time" figure represents the average time re-

quired to restore an item (assembly, subassembly, component, module, end item,

or system) to a serviceable condition under typical field operating conditions.

This time includes preparation time, troubleshooting time, and quality
I

assurance/quality control time in addition to the time required to perform the

specific tasks identified for the maintenance functions iuthorized in the MAC.

This time will be expressed in manhours and carried to one decimal place (tenths

of hours).

e. Column 5 Tools and Equipment. Column five (5).specifies by code, those

comon tool sets (not individual tools) and special tools, test, and support

equipment required to perform the designated function.

f. Tool and Test Equipment Requirements List. This list identifies all

tools and test equipment-required for maintenance.and repair of the M3AW

) Radicactive Source Set as specified in the MAC. The list gives tool or test

equipment reference codes; user maintenance category code; a short description

of items required; and NSN. The tool or test equipment code dorresponds to the

code in column 5 of the MAC. The maintenance category code indicates the level

of availability and authorized use. All remaining columns are self explanatory.
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Section II. MAINTENANCE ALLOCATION CHART FOR
M3AW RADIOACTIVE SOURCE SET.S,,, A

nil
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NUCLEAR REGULATORY COMMISSION
WASHINGTON. 0. C. 20555
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SEP 17 W4

TO: NRC Licensees, Permittees, and Applicants

Please find enclosed a revised NRC Form 3, "Notice to Employees", which
is required by 10 CFR 19.11(c) and 10 CFR 30.7, 40.7, 50.7 and 70.7 to be
posted by each NRC licensee, permittee, and applicant. NRC licensees,
permittees, and applicants must have the NRC Form 3 posted in those areas
utilized by their employees and contractors and subcontractors.

The revised Form 3 should be promptly posted at locations sufficient to
permit employees to observe a copy on the way to or from their place of
work. Form 3 must remain posted while the application for a permit or
license is pending, during the term of the permit or license, and for
30 days after termination of the license.

Revised Form 3 is written in the form of simple questions and answers
which paraphrase relevant statutes and regulations. The purpose of this
change in format is to make the form more readable and understandable.
The various protections and prohibitions are described in a straightforward,
general way. The NRC believes that the revised Form 3 will help employees
of its licensees, permittees, applicants, and of their contractors,

subcontractors, and vendors, to clearly understand their responsibilities
and rights, and those of the NRC and the Department of Labor, on matters
related to public health and safety and employee protection from
discrimination. Pursuant to 10 CFR 19.11(c), each licensee and applicant
shall post the current revision of Form 3. You should take steps to ensure
that the current revision of Form 3 is posted by January 1, 1985.

Richard C. DsYtngDi ctor
Office of In~s'ection and Enforcement

Enclosure: As stated

I



le '11111, UNITED STATES NUCLEAR REGULATORY COMMISSION
Washington. D.C. 20556

NOTICE TO EMPLOYEES
STANDARDS FOR PROTECTION AGAINST RADIATION (PART 201; NOTICES. INSTRUCTIONS AND

REPORTS TOWORKERS; INSPECTIONS IPART III; EMPLOYEE PROTECTION

WHAT IS THE NUCLEAR
REGULATORY COMMIS*NI

the aUCIIser RegulsioyV Commission It &n
-oqptndent Fardewel CouiatOm agmyc it.

looe.sble loOv licentisn e insisecti•g nUcleia
0-sac, plants and other conmanrclal Mts, of
rotroiactlie rnatrtlalo.

WHAT DOES THE NRC DO?

the NRC', Printitly op~ntioillly is to
* onto,. that mtborAi and the public wre
pt tttttd houir ta•ssnrreco V at • c ..I1w,
*IlOPoeI6 le 1t todWto end lh ll anck
tieIillas includin power Plants Awe con.
11itllued Io hilgh qullity rtendsrth end

teMe..d irs t nl0nr1ne. The NRC does
Olio by estaboishinsg 1aouteaynt•n1, is Ttlls t0
oI the Code 1 of F.dal Requlatl.n, IIO
CFRI ond in icensa |ituwd to nucltar atots.

WHAT RESPONSIILITY DOES
MY EMPLOYER HAVE?

- Arty co•e•lpwy that condJctg cliltletl
"licorsed by the NRC musat rompt wish
rihse NRC, qltel.nessmln. It a compantny
VtlAItI NRC eequ•rreenum* It can be limnd
.1 hAnd itt lice.t" nadiled., tutspcridd or
reoked.

Your emnlOyor llnl tfit you which NRC
1"8ll~tion- .qul-oo.inlt apply to yout work
Arnd -uh Post HNC Notice, of Vinistion
inVOolss .adiologicai wkiti conditions.

WHAT IS*MY RESPONSiBiLITY?
Fot V Oru own projention and the protection
oI Inot to-worker, you should know how
NlMAC '01aqlrownt, ritot to VOW weok Nd
thowld obey, them.. It youe Obwta ins ololtioo
of the rstyukeenontn, you thould ropt1"
the..

HOW DO I REPORT VIOLATIONS?
It Visi bollr. that violationt of NRC rltes
wt ot the tfrm% a1 the tkiens, bae sonoUred.

'ift JkafldJr•i•vt them lwnsdIrimlltt•or to yow
vetrlieta tqc Iyou beilre theat depeht•e
torrtloaction Wcoe Itnot bking tskins. pyou
may report this to en NRC Inaspetor ar
the noerst NRC tlIglonal Olltic.

WHAT IF I WORK IN A
RADIATION AREA?
It you witk with radloactive mttetalala War i
a eietlett Iaontraollodl elts. the whtutt o1
radti•oln aipooee that vlot see" tay ily
tolvem is limitod by the NRC. The Iknlit, ct
pos eapotute eta contained let 6ecions
20.1c . 2t) 103. ind 20.104 of Title 10 ol
the Code o Foderal Rputelotion; I10 CPU
201. White thoase ot the nthloriumtee titowele
limits, yoVe myiayot t•iouli alto imnp yel
taletlom'n ont art Ilt belo. those
iomitl a, it toqesonehly exhieeble,"

MAY I GET A RECORD OF
MY RADIATION EXPOSURE?
Yet. Yew en•plOyar Is qectuktod total Visa,
is writ"iet. II you Oeine any redgelon as.
polwer 4bo0e hie ,11mn Ota In the NRC
rogolotiona a Uo oooletoyi'elcerue. Is
additoAt, It yowr lob ienoists radslatlee.
you moy requpest hae, youo e wyrM Ia
record at vow annual reelalio. espotiier
end a worittin.p all y ow total tetopos•e
when you Ito. vew lob.

HOW ARE VIOLATIONS OF NRC
REOUIREMENTS IDENTIFIED?
NAC coetdtecta reguAN Intocwhvlen elitcnette
tlelillee to alss cowyllance with NRC,
roquilonsantts, in 0dIItoeto, ioir lmplov
red tile centeectart conduct their owet
kopecw-tiont to a~e comtelasce.. AN Irv.
tPyIcttl aer protecled by Ptaldetal law,
Iter lesn1le with them Oelhy elueit In
cimklal peoecutilon for p Fde,,ed lemln".

MAY I TALK WITH AN NRC
INSPECTOR?...............

Ye,. Y`1 enspopat mato not prevent you
tots lttlkin qilth en NRC uttpstot and
yo awop IteA pele68t41 wito M Inspector

endqu, sma~ hot yout identity rentals
catetlltlI.

MAY I REQUEST AN INSPECTION?
If you bill" that yow e•nrpisfopi hes not

cMrrIctd iolmtlan i n. Moiln radfilogic.l

Aorhts, coadilions. tylu may reqpest en
nstpection. You ew q ro a tiotald be
addres•td to the io elee NRAC Regional
Officemulnd meott describe the eO.tagd hol.
Oion In dtalll. te tint bet l'di b yo at

HOW DO I CONTACT THE NRC?
Mostiy en NRC Inltowct ewltk. ao cAl
Its .0 MAretNC Re80-gioalotice call-".
NRC Intspctatr went to talk to ypu It you

ire wattled aibot aedlall a, elty at her
tes1ce o•l tiad actrlta. mt at it.
quality oa carsttrsctlati at spO•eetloe ma
your plant.,

CAN I BE FIRED FOR TALKING
TO THE NRC?
No. Foderol law prohiblti rn enmloyer
OremeWntibg fat lotherwitN dlcehetvisig
filinae a wothle lee inintn talolty can.
corso to the ett11onleot the O NMC. You
miy not be Ried at Oilltlonlsnted aglnls

*because you:
s wit the N RC Is enflore IIt risn tillpst

now "tsI.pVr:
a ftatlty in en NRC proca•sdin:

o Provide Inkostiotn••t e about to
pe.*.W Isk•mlolla to the NRC about
'slsaltlons of 'equimiottll;

Stol d.oul to &A fee at tatiltV, help,
or ljok peni as n NRC proseceiln.

WHAT FORMS OF DISCRIMINA.
TION ARE PROHIITED?

*No emnploy" mapy ire VOu aor dslocgailint
epiokat you with respect is pary. benilita. a
workin1 comiltlone becatns you help of
NRC.

HOW AM I PROTECTED FROM
DISCRIMINATION?

II you believe that you have been •el••-l.
raead aspinst lor, bringinge talety comncare
to the NRC. you mev tie e o Cnmpl with
thf U.s. DOlwM1nt as Llaao. Yew com.
Plain mul dcejibe the bit at do'tlwlm I.
tio nd teoutl be filed within 30 dept Of the

Senda ceenplielti te:
Oilts of Nho Admistn•ltUlor

Walp sd "How Divtison
Ensplaoynsterr Sind.rde Aimilnllatatloet
U.S. ODaarimnti oL eLts
Room S3502
210 Catsisllutlor Ave~e, N.W.
Washionvca,. D.C. 20210
or any lotal olite of the Dortavement o1
Labor. Wags end it oel Otidln. Check Vow
ttkttsioo direcoary Una"r U.S. Goerversnen
littiln.

WHAT CAN THE LABOR
DEPARTMENT 001
The Deplatmenet of Labor wig nolly Oil
emplopt Notl a coenptsalelfhat been tiled
"n wal In inatlple the Ute.

It the oDeortment of Labor finds that Votrw
emloyer hiatVl usloofety itabtilt4nipetl
eeiea* Vote. fe stay Oider Vowta o be rin'.
stated. receine back pep, for he Cnitee'tntela
be any Infry wllhved at a festeh al a#h
dihat'orindelon.

WHAT WILL THE lnC )DO?
The NRC sta atlnpow No "-pa of4
Labor in Its MAaitiettNC im a Cm*.
died t Iorin lnlltte est wheat5 nocist,,
a1 dgltmtln wststte edmisthll dibetionine-
iji ho etormenteitd this fiee how o4 inter.
station to Nho Conimalosm. Alo., It No
NRC at Depatmtenwt et Labor "do Ihat
Unfrwdel dilebsantioest itas ol-ocierd. "he
NRC may 6w. a Nooky S4 Vlotattaot to
V.t sotepaloar. &eptj oe Rate. oir tttspond4.
astodll. at teowsla vow vs. W'see NAC
11eense.
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PUBLIC LAW 93-438
93rd CONGRESS, H. R. 11510

OCTOBER 11, 1974

AN ACT

To reorganize and consolidate certain functions of the Federal Government
in a new Energy Research and Development Administration and in a new.
Nuclear Regulatory Commission in order to promotelmore efficient manage-
ment of such functions.

Be it enacted by the Senate and House of Representatives of the Unit.ed
States of America in Congress assembled,

SHORT TITLE

Section 1. This Act may be cited as the "Energy Reorganization Act of
1974".

NONCOMPLIANCE

Section 206. (a) Any individual director, or responsible officer of a
firm constructing, owning, operating, or supplying the components ofany facility or activity which is licensed or otherwise regulated
pursuant to the Atomic Energy Act of 1954 as amended, or pursuant to
this Act, who obtains information reasonably indicating that such
facility or activity or basic components supplied to such facility or
activity--

5 (1) fails to comply with the Atomic Energy Act of 1954 as amended,
or any applicable rule, regulation, order., or license of the
Comuission relating to substantial safety hazards, or

(2) contains a defect which could create a substantial safety
hazard, as defined by regulations which the Commission shall
promulgate, shall immediately notify the Commission of such
failure to comply, or of such defect, unless such person has
actual knowledge that the Commission has been adequately informed
of such defect or failure to comply.

(b) Any person who knowingly and consciously fails to provide
the notice required by subsection (a) of this section shall be
subject to a civil penalty in an amount equal to the amount
provided by section 234 of the Atomic Energy Act of 1954, as
amended.

(c) The requirements of this section shall be prominently
posted on the premises of any facility licensed: or otherwise
regulated pursuant to the Atomic Energy Act of 1954, as amended.

(d) The Commission is authorized to conduct such reasonable
inspections and other enforcement activities as needed to insure
compliance with the provisions of this section.
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DEPARTMENT OF THE ARMY TECHNICAL MANUAL

/
OPERATOR'S MANUAL

RADIOACTIVE TEST SAMPLE, KRY:PTON 85, GAMMA
MX-7338/PDR-27R

Headquarters, Department of the Army, Washington, DC
7 February 1975

WARNING
RADIATION HAZARD

-...'-- I

.f

STD- 1W- I

The MX-7338/PDR-27R contains 5,000 microcuries (uc) of Krypton 85.

Be extremely careful while using this equipment and follow safe procedures in handling, storage,
and disposal contained in this manual

"Tis manual supersedes TM 3-6665-264-10, 3 February 1969.
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SAFETY PRECAUTIONS

When handling Radioactive Test Sample, Krypton 85, Gamma MX-7338/PDR-TMR avoid prolong-
ed exposure to the radiation; do not unchain the test sample from the carrying case except for dis-
posal purposes.
Handle the MM-7338/PDR-27R by the flat (inactive) end only. Protect stored radioactive test sam-
ple against unauthorized removal.

BIOLOGICAL SAFETY NOTICE

Personnel working in high radiation dose rate areas must be extemely careful to prevent bodily
injury. While the radiation from radioactive substances cannot bp felt or seen, prolonged or inten-
sive exposure may result in serious injury. One tenth of a roen*n (100 milliroentgens) per 5-day
(40-hour) week is considered to be the maximum dose rate of such radiation to which the body can
be exposed continuously without serious damage.
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Indexes of pbli o ......................................................... 2
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V. DISPOSITION OF UNWANTED OR UNSERVICEABLE RADIOACTIVE
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VL EMERGENCY SITUATIONS AND ACTIONS TO BE TAKEN
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2
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3
3
3
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Loss of tet sample ..................................................................... 16
Internal exposure of personnel ........................................................ 17
External overexposure of personnel ....................................... i8

REFERLNCES

5
5
5

6. APPENDIX

Section I. GENER•L

..1.Scc~pe

This manual contains a description of Radioactive
Test Sample, Krypton 85, Gamma, MLX-73WPDR-
27R (radioactive test sample) and information on
its use;, instructions for handling, storage, and dis-
posing of damaged or unwanted test samples; and
actions to be taken in emergency situations.

2. indexes of Publ'cstions . . . ... ,
a. Di. Pam 3104. Refer to the'latest issue of DA ./

Pam 310.4 to determine whether there are new
editions, changes, or additional publications per-.
taining to the equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7 to deter-
mine whether there are modification work orders
(WO's) pertaining to the equipment.

2



3. Forms and Records
a. Reports of Maintenance and Unsatisfactory

Equipment. Maintenance forms, records, and
reports which are to be used by maintenance per-
sonnel at all maintenance levels are listed in and
prescribed by TM 38-750.

C> b..Report of Packaging and Handling Deficien-
cies. Fill out and forward DD Form 6 (Packaging
Improvement Report) as prescribed in AR 700-
58/NAVSUPINST 4030.29/AFR 71-13/MCO
P4030.29A, and DSAR 4145.8.

c. Discrepancy in Shipment Report. (DISREP)
(SF 361). Fill out and forward Discrepancy in Ship-
ment Report (DISREP) (SF 361) as prescribed in
AR 55-38/NAVSUPINST 4610.33/AFM 75-
18/MCO P4610.19A, and DSAR 4500.15.

4. Reporting of Errors
Reporting of errors, omissions, and recommen-
dations for improving this manual by the in-
dividual user is encouraged. Reports should be sub-
mitted on DA Form 2028 (Recommended Changes
to Publications and Blank Forms) and forwarded
direct to Commander, US Army Electronics Com-
mand, ATTN: AMSEL-MA-PSC, Fort Monmouth,

" - NJ 0M703.

and conditions set forth in an Atomic Energy Corn-
mission Byproduct Material License issued to
Department of the Army, ATITN: AMSEL-SF-H,.
US Army Electronics Command, Fort Monmouth,
NJ 07703.

7. Supervision and Control

a. The handling, storage, transfer, use and dis-
posal ofthe radioactive test samples should be un-
der the bontrol of the installation or activity (local)
radiolqLical protection officer (RPO), who will
assurnkhe radiological safety of all such functions.
The items must be handled, used, and stored only
by authorized personnel in established, properly
placarded radiological controlled areas. Radioac-
tive test samples must be secure against. autho:iz-
ed use or removal.

b. Normally each MX-7338/PDR-27R will be
chained to the radiac set case and stored in the
space provided within the case. The radiac sets
will then be stored in a secure, properly placarded
radiological control area as determined by the
responsible radiological protection ofcer. To ship
the radiac sets off post for calibration, the RPO
may authorize temporary removal of the radioac-
.tive test samples if they are stored during that
period in a suitable, adequately shielded and
labeled container within a secure placarded
radiological controlled area, then rechained to the
radiac set case upon its return from the calibration
facility and ready for use. This procedure will per-
mit transportation of the radiac sets as non-
radioactive shipments. An exception to this
procedure can be made when a number of radiac
sets and radioactive test samples are possessed by
one organization for training purposes. In this
case, the radioactive test samples will be stored in
a suitable, adequately shielded and labeled con-
tainer within a secure, placarded radiological con-
trolled area rather than being chained to the
radiac set cases. Use and accountability of the.NLX-
7338/PDR-27R will be controlled by the instructor
.or similarly positioned person cr his s.eci5cafy
designated alternate under the guidance of the
local RPO. In all cases, adequate eu,',rol iad per-
sonnel radiation protection must be established.

§ 5. Use
The radioactive test sample is used as a check
source to determine if the electrical circuit of an
AN/PDR-27( ) radiac set is functioning properly.
Detailed instructions for using the radioactive test
sample are given in the technical manuals cover-
ing Radiac Set AN/PDR-27().

NOTE

The MX-7338/PDR-27R replaces the MX-
1083( )/PDR-27 radioactive test samples
and is used the same way.

6. Authorization for Issue.
Radioactive Test Sample, Krypton 85; Gamma
MX -7338/PDR-27R is issued throughout the Army
without a specific license being required by the
user. This action is made possible by statements

Section IL DESCRIPTION AND DATA

8 S. Description

S- The NM-7338/PDR-27R (fig. 1) is an aluminum
wand approximately %-inch in diameter and 5 in-
ches in length. A sealed radioactive source con-
taining approximately 5 millicuries of Krypton 8,5
(Krz5) is sealed in the cylindrical or active end (4)
of the wand, the active end is painted purple.. an

identification tag (1) is attached to the flattened or
inactive end (3) of the wand by a D-ring (2); the in-
active end is marked MX-73Z38i PDR-27,. The D-
ring also is used to attach the radioactive rest sam-
ple to a chain in the carrying case of Radiac Set
AN/PDR-27(). While not in use, the MLX.
7338/PDR-27R is stored in a well in the carrying
case.

3



* ,~-. .-~,

I 2 3 4

t

I Identification tag
2 D-ring

3 Inactive end
4 Active end

F'are 1. MX-73381PDR Gamma, Krypton 85. radiocctiue test sample.

* I

f*

9. Tabulated Data
Type of rsdiation ................ GammL
Quantity (approx)............ 5 mifllicuries.

Radioactive material ...................... Kr85.
Half life ............................. 10years.

Section IML INSPECTION FOR LEAKS

10. General
If the MX-7338/PDR-27R develops a leak because
of gross damage or deterioration, Krypton 85 will
dissipate into the air without causing surface con-
tamination.

11. Inspection

Inspect the MX-7338/PDR-27R when issued and
each time thereafter when the sample is used to
make sure that it is not damaged or deteriorated

and that the meter reading on the 50 MR/hr scale
of the AN/PDR-27( ) is at least 10 MR/hr. If the
meter reading is' below 10 MR/hr on the 50 MR/hr
scale, double check the functioning of the'insrru-
ment without the radioactive tesz sample, using
the procedure given 'in TM 11-6665-230-15. If the
double check shows the MX-7338/PDR-2TR to be
defective, open the D-ring (2, fig. 1) and remove the
test sample from the chain. Dispose of the WX-
7338/PDR-27R and identifcarion tag as directed
in paragraphs 14 or 15, whichever is applicable.

Section IV. STORAGE

12. General

"rhe M7338/PDR-7R. is .numbered'.serially to

permit control of supply and issue. They are not in-
dividually controlled items as defined in AR 725-1.
Accountability for radioactive test samples must
be maintained by serial number only. (Loss of a
radioactive test sample must be reported as
described in paragraph 16c and an unwanted or
unserviceable test sample must be disposed of
through a radioactive material disposal facility as

described in paragraphs 14 and 15.) Protect stored
radioactive rest samples -against unauthorized
removal.

-13. BulIr -Storage.. *ý ._
- - * . - -

Bulk storage is authorized only at depots
designated by the National Inventory Control
Point. Designated depots will be equipped with
storage and disposal facilities for radioacrivw
materials. The depots will be supported by a hee
physicist or a qualified radiation protection o&-
ficer.
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Section V. DISPOSITION OF UNWANTED OR UNSERVICEABLE
RADIOACTIVE TEST SAMPLES

.1

4

-7

C.

'..,* :'

14. Disposition of Test Samples in
CONUS
In CONUS, turn in unwanted or unserviceable
MX-7338/PDR-27R to a radioactive material dis-
posal facility in accordance with AR 755-15. Notify
Commander, US Army Electronics Command,
ATrN: AMSEL-SF-H. Fort Monmouth, NJ 07703
of the completed action. Notification is to include
the serial numbers of the MX-7338/PDR-27 dispos-
ed.

NOTE
Although the radioactivity is greater than 10

MR/hr when checked with an AN/PDR-27( ), the
radioactive test sample is considered unser-
viceable is the identification tag is damaged, un-
readable, or missing, or if the aluminum wand is
crushed or corroded.

15. Disposition of Test
Overseas-

Samples

Disposition of radioactive test samples overseas
will be in accordance with the procedures es-
tablished by the responsible theater commander.

Section VI. EMERGENCY SITUATIONS AND ACTIONS TO BE TAKEN

16. Loss of Test Sample
'a. Attempt to recover the test $=mplC '

(1) Review records to determine the responsi-
ble individual.

(2) Make a physical survey of the area.

b. If the radioactive test sample is recovered,
revise procedures as necessary to. prevent a
recurrence.

c. If the radioactive test sample is not recovered,
report the loss within 25 days through command
channels to the major command. radioactive
material control point and state the serial number
of the missing MX-7338/PDR-27R, the cir-
cumstances involved, and the procedures taken to
prevent recurrence. The radioactive material con-
frol point will forward this notification to Com-
mander, US Army Electronics Command, A7TN:
AZIvSEL-SF-H, Fort Monmouth, NJ 07703.

17. Internal Exposure of Personnel
Internal exposure of personnel resulting from in-
gestion. inhalation, or absorption of radioactive

material generally associated with damaged or
leaking sources does not apply to the LX--
7338/PDR-27R because Krypton 85 is an inert gas.

18. External Overexposure of Per-
sonnel

a. External iverexposure of personnel can ogcur
if the test sample is in direct contact with the skin
for prolong periods.

b. The following actions are required if a known
or suspected overexposure occurs:

(1) Seek advice from the medical officer.

(2) If the external exposure is suspected,
calculate the exposure by multiplying the length of
exposure (in hours) by 10 MB/hr and annotate DD
Form 1141 (Rec.rd of Occuaparional exposure to
Ionizing Radiation).

(3) Correct procedures to prevent a recurrence.

(4) Notify responsible, commands and Corn-
mander, US Army Electronics Command, ATTN:
AMSEL-SF-H. Fort Monmouth, NJ 07703.

ji.
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REFERENCES

AR 725-1

AR 755-15

DA Pam 310-4

DA Pam 310-7
TM 11-6665-230-15

TM 38-750

Special Authorization and Procedures for Issues, Sales, and Loans.

Disposal of Unwanted Radioactive Material

Index of Technical Manuals, Technical Bulletins, Supply Manuals (types 7, 8 and
9), Supply Bulletins, and Lubrication Ord&s-

US Army Index of Modification Work Ords.

Organizational, DS, GS, and Depot Maintenance Manual (Including
Organizational Maintenance Repair Parts and Special Tool Lists): Radiac Set,
AN/PDR-27R.

The Army Maintenance Management Sgtstem (TAMMS).
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DEPARTMENT OF THE ARMY TECHNICAL MANUAL

OPERATOR'S MANUAL &
MX-7338/PDR-27( )

RADIOACTIVE TEST SAMPLE

Headquarters, Department of the Army, Washington, DC

CAUTION
RADIOACTIVE MATERIAL

KRYPTON 85

The MX-7338/PDR-27( ) contains 5 millicuries (mCi) of Krypton 85 (Kr 85).

Exercise caution in the use of this equipment and follow the safety procedures
contained in this manual for handling, storage, and disposal.

'This manual supersedes TM 3-6665-264-10, 7 February 1975

4.
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SAFETY PRECAUTIONS

Avoid prolonged, unnecessary contact with the MX-7338/PDR-27( ) Radioactive Test
Sample; do not unchain the test sample from the carrying case except for dispo-
sal purposes or when shipping the AN/PDR-27( ) Radiac Set for calibration.

Handle the MX-7338/PDR-27( ) by the flat (inactive) &nd only. Protect stored
radioactive test sample against unauthorized remova
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SECTION I. GENERAL

1. Scope. This manual contains a description of the MX-7338/PDR-27( )

Radioactive Test Sample, and information/instructions on the use, handling, sto-

rage, transportation and disposal of damaged or unwapted test samples and

actions to be taken-in emergency situations.

2. Index of Publications. DA Pam 310-1. Refer to the latest issue of DA Pam

310-1 to determine whether there are new editions, changes, modification work

orders (HWO's), or additional publications pertaining to the equipment.

3. Forms and Records.

a. Reports of Maintenance and Unsatisfactory Equipment. M•inte'an-ce orms,

records, and reports to be used~by maintenance personnel,-at all maintenance

) levels, are listed in and-prescribed by TM 38-750:

b. Report of Discrepancies (ROD) (SF 364). Fill dut and,forward SF 364 as

prescribed in DLAR 4140.55/AR 735-11-2/NAVSUPINST 4440.127E/AFR 400-54/MCO

4430.3F.

c. Discrepancy in Shipment Report (DISREP) (SF 361). Fill out and forward

Discrepancy in Shipment Report (DISREP) (SF 361) as prescribed in AR 55-

38/NAVSUPINST 4610.33/AFM 75-18/MCO P4610.19A/DSAR 4500.15.

4. Reporting of Errors. Reporting of errors, omissions, and recommendations

for improving this manual by the individual user is encouraged. Reports should

be submitted on DA Form 2Q28 (Recommended Changes to Publications and Blank

Forms) and forwarded directly to: Commander, US Army Communications-Electronics

Command (CECOM), ATTN: AMSEL-ME-MT, Fort Monmouth, NJ 07703-5007 with a copy

furnished to the CECOM Safety Office, ATTN: AMSEL-SF-MR, Fort Monmouth, NJ

o7703-5024.
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5. Use. The radioactive test sample is used solely as a check source to deter-

mine if an AN/PDR-27( ) Radiac Set is functioning properly. Detailed

instructions for using the radioactive test sample are given in the technical

manuals (TM) for the Radiac Set AN/PDR-27().

-NOTE-

The MX-7338/PDR-27( ) replaces the MX-1083( )/PDR-27 Radioactive Test Sample.

6. Authorization for Issue.. The MX-7338/PDR-27( ) Radioactive Test Sample is

issued throughout the Department of the Army (DA) and at various Department of

Defense (DOD) installations/activities without a specific license being required

by the user. This is made possible based upon comittments set forth in US

Nuclear Regulatory Commission (NRC) Byproduct Material License No. 29-01022-11

) issued to CECOM. Information required by the NRC license and regulations is

provided as follows: - ' .

a. Radiation Protection. Users of the MX-7338/PDR-27( ) should refer to

this TM for instructions on control, safe handling, inspection, storage, dis-

position, emergency situations and transportation. Instructions for the proper

use of the MX-7338/PDR-27( ) in conjunction with the AN/PDR-27( ) Radiac Sets

are contained in the TM's associated with the radiac sets. These publications

satisfy the radiation protection requirements set forth in NRC regulations

(Title 10, Chapter 1, Code of Federal Regulations, Parts 19 and 20) (10 CFR

Parts 19 and 20).

b. Notice to Employees. The NRC requires that users of licensed material

) post Form NRC 3, Notice to Employees. Normal use of the AN/PDR-27( ) Radiac

Sets for tactical (field) purposes, for reasons of'practicality, precludes post-

ing of this form as required by the NRC. Therefore, to fulfill posting

_ _:• . . . . • . .. ... . .. .. . _ •_. . . . .. ... . . . ... . . . .. . .. . ..... . " . . .. ... . .. . .. ... • . ... . . ;- • . . . . . • .. . . . .. .. .
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requirements, Form NRC 3, Notice to Employees, will be posted at MX-7338/PDR-

.7( ) Radioactive Test Sample permanent storage locations. A copy of Form NRI 3

is contained at the back of this manual.

c. Section 206, "Energy Reorganization Act of 1974," (10 CFR 21), also

contained in the back of this manual, shall be posted in the same manner as Form

NRC 3.

d. Reporting of Defects and Noncompliance Actions. The regulations ccn-

tained in 10 CFR Part 21, establish procedures and requirements. for

implementation of Section 206 of the Energy Reorganization Act of 1974. Re:)ort-

ing of defects and noncompliance should be made through appropriate radiological

command channels to the CECOM Safety Office.. Notification shall be made within

14 hours following the discovery of defects or noncompliance.

e. NRC License. NRC Byproduct Material License No. 29-01022-11 and related

documents are held by the CECOM Safety Office at Fort Monmouth, NJ.

MX-7338/PDR-27( ) users may request further information on these documents by

contacting:

Commander

US Army Communications-Electronics Command

ATTN: AMSEL-SF-MR

Fort Monmouth, NJ 07703-5024

or calling AUTOVON 995-4427.

/-

.. . . .. .. .. . ... ... . . . ... ... .. . . ... • V _ • . / .. . .. ,_ •
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7. Supervision and Control.

a. The accountability, storage and disposal of the radioactive test samples

shall be under the guidance of the installation or activity (local) radiation

protection officer (RPO), who will assure the rad~ological safety of all such

functions. The items must be stored in established, properly placar-ded

radiation controlled areas and secured against unauthorized use or removal.

b. Each MX-7338/PDR-27( ) will be attached by chain to the radiac set case

and stored in the space provided within the case. The radiac sets will then be

stored in a secured area. For off post calibration, the RPO may authorize tem-

porary removal of the radioactive test samples. The removed radioactive test

samples will stored in a suitable, adequately shielded and labeled container and

)• placed within a designated radiation controlled area. This procedure will permit.

transportation of the radiac sets as nonradioactive shipments. The radioactive

test sample will be rechained to the case upon return of the radiac set from the

calibration facility. In all instances, adequate control and personnel radi-

ation protection shall be maintained.

SECTION II. DESCRIPTION AND DATA.

8. Description. The MX-7338/PDR-27( ) (fig. 1) is an aluminum wand approx-

imately 3/8 inch in diameter and 5 inches in length. A sealed radioactive

source containing approximately 5 mCi of Kr 85 is sealed in the cylindrical or

active end (4) of the wand; the active end is painted purple. An identification

tag (1) is attached to the flattened or inactive end*(3) of the wand by-a D-ring

-- (2); the inactive end is marked MX-7338/PDR-27. The D-ring is also used to

2 attach the radioactive test sample to a chain in the carrying case of Radiac Set

AN/PDR-27(). While not in use, the MX-7338/PDR-27( ) is stored in a well in

the carrying case.
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RADIOACTIVE MATERIALM

AEC LIC NO 19-1826-2 " G RADIO.G1I¥INATEIl.

SSERIAL NO.- 0 I " o1 l.. -

IF FOu..NO . 0 • )n I IF'uO NOTIFY-
MILI TART A UTtORITY 0 . .ILITANY J T •T . 0
DATE OF MANUFACTURE DATE OF ANIIUFACTURE
USE ANDO OISPOSAL TM3-$66S-264-10 USE AND DISPOSAL T(3-640-29.•_13

I Idenmtication tag 3 InactiVe end
2 D-ring .. 4 Active end

Figure 1. MX-7338/PDR-2"7( )' Radioactive.,Test Sample.

-NOTE-

The logistical and license management responsibilities for the MX-7338/PDR-27( )

Radioactive Test Sample is assigned to CECOM under NRC License Number 29-01022-

11. All new procurements made by CECOM will reflect this.transition and incor-

porate NRC License Number 29-01022-11 on the identification' tag attached to the

test sample. Procurements made prior to the management transition incorporate

AEC License Number 19-1826-2 on the identification tag. The NRC has exempted

CECOM from exchanging identification tags on those test samples possessed under

previous procurements. Therefore, identification tags attached to test samples

may bear either of the two license authorization numbers.

9. Radioactive Material Data.

• L

Radioactive material ............. ...... Kr-85.

Type of radiation ...... . ... Gamma.

Activity (approx) ................. 5 millicuries.

Half-life ... 10 years.



SECTION III. INSPECTION FOR LEAKS.

10. General. If the MX-7338/PDR-27( ) develops a leak because of gross damage

or deterioration, Krypton 85 will dissipate into the air and will not cause sur-

face contamination.

11. Inspection. Inspect the MX-7338/PDR-27( ) upon tssue and use to make sure

that it is not damaged or deterioriated and that the meter reading on the 50

mR/hr scale of the AN/PDR-27( ), utilizing the small probe, is at least 10

mR/hr. This procedure is accomplished by placing the active (purple) end of the

MX-7338/PDR-27(,) Radioactive Test Sample in direct parallel contact with the

center portion of the small probe. If the meter reading is below 10 mR/hr,

double check the functioniing of the instrument without the radioactive test

sample using the procedure given in the TM's for the appropriate AN/PDR-27( )

Radiac Set. If the re-checl" still indicates that the MX-7338/PDR-27( ) may be

defective, open the D-ring, remove and dispose of the MX-7338/PDR-27( ) and

identification tag as directed in paragraph 14.

SECTION IV. STORAGE.

12. Gen'eral. The MX-7338/PDR-27( ) are not individually controlled items as

defined in Army Regulation (AR) 385-11. Loss of a radioactive test sample must

be reported as described in paragraph 15c; Unwanted or unserviceable. radioac-

tive test samples must be disposed of as described in paragraph 1i. Stored

radioactive test samples must be in properly placarded radiation controlled

areas and secured against unauthorized removal.

13. Bulk Storage. Bulk storage is at depots designated by the National Inven-

-'- story Control Point (NICP). These depots will be equipped with storage and

disposal facilities for radioactive materials and supported by a health physi-

cist or a qualified RPO.

8
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SECTION V. DISPOSITION OF UNWANTED OR UNSERVICEABLE RADIOACTIVE TEST SAMPLES.

14. Disposition of Test Samples. The NICP reviews reports of excess, unwanted

or unserviceable MX-7338/PDR-27( ) Radioactive Test Samples that are submitted

through appropriate command channels for disposititn determination. Disposition

instructions are provided by the NICP for serviceability, turn-in or disposal of

the item as radioactive waste.

-NOTE-

Although the meter reads greater than 10 mR/hr when checked with an AN/PDR-27()

Radiac Set, the radioactive test sample is considered unse% abe,4f--the

identification tag is damaged, unreadable, or missing, or if the aluminum wand

is crushed or corroded.

SECTION VI. EMERGENCY SITUATIONS AND ACTIONS TO BE TAKEN.

15. Loss of Test Sample.

a. Attempt to recover the test sample.

(1) Review records to determine the responsible individual.

(2) Make a physical survey of the suspect area,

b. Revise procedures as necessary to prevent recurrence.

a. If the radioactive test sample is not recovered, report the loss immedi-

ately through command channels to the major command Radioactive Material Control

Point (RMCP) indicating the serial number of the missing MX-7338/PDR-27(), the

J•) circumstances involved, and procedures taken to prevent recurrence. The RMCP

will immediately forward this notification to Commander, US Army Communications-

Electronics Command, ATTN: AMSEL-SF-MR, Fort Monmouth, NJ 07703-5024.



16. Ihternal Exposure of Personnel., Internal exposure of personnel due to

ingestion, inhalation, or absorption of radioactive material, generally associ-

ated with damaged or leaking sources, does not apply to the MX-7338/PDR-27( )

because Krypton 85 is an inert gas.

17. External Exposure of Personnel. I

a. External overexposure can occur if the test sample is in direct contact

with the individual for periods of time longer than that required for normal

use.

b. The following actions are required if a known or suspected overexposure

occurs:*

(1) Seek advice from the medical officer.

(2) Contact the local RPO.)
(3) Correct procedures to prevent recurrence.

(4) Notify responsible commands and Commander, US Army Communications-

Electronics Command, ATTN: AMSEL-SF-MR, Fort Monmouth, NJ 07703-5024.

SECTION VII. TRANSPORTATION.

18. Transportation of MX-7338/PDR-27( ) Radioactive Test Sample.

a. The MX-7338/PDR-27( ) requires shipment in accordance with the require-

ments of the US Department of Transportation (DOT) as set forth in 49 CFR, AR

385-11 and NRC License 29-01022-11.
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b. Shipment of the MX-7338/PDR-27( ) can be made as: Radioactive Material,

Limited Quantity, N.O.S., UN 2910. The shipment is exempt from specification

packaging, shipping papers, certification, marking, and labeling requirements in

accordance with 49 CFR 173.421 provided that the foJlowing conditions are ful-

filled:

(1) The MX-7338/PDR-27( ) must be shipped in a strong tight package (49

CFR 173.421a).

(2) The exposure rate at the package surface must be less than 0.5

mR/hr.*

(3) The shipping package must be certified as being acceptable for

transportation by having a notfbe' enclosed in, or on the package, included with

) the packing list, or othdrwise forwarded with the package. This notice must in-

elude the name of the consignor (sender) or consignee freceiver) and the

statement: "This package conforms to the conditions and limitations specified in

49 CFR 173.421 for excepted Radioactive Material, Limited Quantity, N.O.S.,

UN2910."

(4) The outside of the inner packaging or if there is no inner packag-

ing, the outside of the packaging itself must bear the marking "Radioactive."

(5) The results of the radiation survey and "NRC License Number

29-01022-11" must be annotated on the shipping records (AR 385-11, paragraph

4-la).

A
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c. Shipment of the MX-7338/PDR-27( ) when incorporated into the AN/PDR-

27( ) Radiac Set will qualify as: Radioactive Material, Instruments and Arti-

cles, UN 2911; and is exempt from specification packaging, shipping papers,

certification, marking, and labeling requirements in •ccordance with 49 CFR

173.422 provided that the following conditions are fulfilled:

(1) The exposure rate at the package surface must be less than 0.5

mR/hr.

(2) The shipping package must be certified as being acceptable for

transportation by having a notice enclosed in, or on the package, included with

the packing list, or otherwise forwarded with the package. This notice must in-

clude the name of the consignor (sender) or consignee (receiver) and the

statement: "This package conforms to the conditions and limitations specified

in 49 CFR 173.422 for excepted Radioactive Material, Insfruments'and Articles,

UN2911."

(3) Results'of the radiation survey and "NRC License Number 29-01022-

11" must be annotated on the shipping records (AR. 385-11, paragraph 4-la).

d. Mailing of the MX-733$/PDR-27( ) by the US Postal Service is permitted

for those shipments which may be classified as limited quantities of radioactive

materials or excepted instruments, articles and devices as prescribed in 49 CFR

173.-421, 173.422 or 173.424, provided that the activity content of any package,

instrument or article does not exceed one-tenth the activity limits specified" in

411 9 CFR 173.423. Based on this, shipment of single quantities of MX-7338/-PDR

9-27( ) Radioactive Test Samples or single quantities of AN/PDR-27( ) Radiac Sets
/

incorporating the MX-7338/PDR-27( ) Radioactive Test Sample is permitted by US

Postal Service regulations provided that the requirements stipulated in subpara-

-- n e above are complied with. /
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-NOTE-

Transportation requirements are continually being reviewed and revised with

respect to the movement of hazardous materials. If questions regarding the

proper transport of radioactive materials should a~ise, contact your local Radi-

ation Protection Officer or the CECOM Safety Offije (AV 995-4427) for

assistance.

)

.I
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APPENDIX A

REFERENCES
t

)

AR 40-14

AR 385-11

AR 385-30

DA. PAM 310-

MIL-STD-1291

TM 11-6665-2

TM 11-6665-'

TM 11-6665-2

.TM 11-6665-;

TM 11-6665-2a

TM 38-750

Consolidated Index of Army Publications and Blank

H Marking for Shipment and Storage.

209-10 Operator's Manual. Radiac Sets AN/PDR-27J (NSN 6665-
00-543-1435), AN/PDR/27L (NSN 6665-00-856-3456)
and AN/PDR/27Q (NSN 6665-00-017-8903)

?24-15 Operator's, Organizational,: DS, .GS, and Depot Main-
tenance Manual Radiac Set AN/PDR-27P (NSN 6665-00-
975-7222)

?28-15 Operator's, Organizational, DS, GS, and Depot Main-
tenance Manual Including Repair Parts and Special
Tools List, Radiac Set AN/PDR-27G

230-15 Operator's, Organizational, Direct Support, General
Support, and Depot Maintenance Manual (Including
Repair Parts and Special Tools List), Radiac Set
AN/PDR-27R (NSN 6665-00-961-0846)

249-14 Operator's, Organizational, Direct Support,and
General Support Maintenance Manual for Radiac
Set AN/PDR-27S (NSN 6665-01-080-4418)

The Army Maintenance Management System (TAMMS).

Control and Recording Procedures for Exposure to
Ionizing Radiation and Radioactive Materials (DLAR
1000.28).

Ionizing Radiation Protection (Licensing, Control,
Transportation, Disposal, Radiation Safety).

Safety Color Code Marking and Signs.

-I

Title 10, Code of Federal Regulations, Parts 19, 20 and 21.

Title 49, Code of Federal Regulations.
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UNITED STATES NUCLEAR REGULATORY COMMISSION
Washington, D.C. 20555

MOTICE TO EMPLOVEES
STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20}; NOTICES. INSTRUCTIONS AND

REPORTS TO WORKERS; INSPECT IONS (PART 191; EMPLOYEE PROTECTION

`%Y IS THE NUCLEAR
:LULATORY COMMISSION?

Nuclear Regulatory Commission Is an
.,s.dent Feteral latulatory agrncy rc .
..,bie far licensinl and inspecting nuclear
I plants and othur cosnmmrcial uses oI
w~livl matrllial$.

-%T DOES THE NRC POI
,IIRC's primary responsibility In o

*il Ihat workai, and the public ate
*stel loom tunnecessary or elcassish
su-re to eadislion and that nucisar
di ion including power planes are cors.
'ted to high quality standard. and

,lmS In a sale manaer. The NIIC does
iby establishing eqsuir .m.nts in Tsle. IQ

• ie Code ol Federal Revilaliost ItO
II and in licanses Issued so nuclear users.

IAT RESPONSIBILITY DOES
EMPLOYER HAVE?

I ompany that conduacts actilvitie
,oed by the NRC muss coaplny wid,
NRC's irqUiremnlls. II a company
s ires NRC requiremenls. It can be fined
save its licensa modilied, suspended ar
And.

t esmployer mut tell youa which NRC
ision isqsuistesents WytIV to your martk
,nst past NRC Notices of Violallooa

,Icing r4diological mocking coaslitions.

WHAT IS MY RESPONSIBILITY?
For your own Proleclion and the prosecilon
ci yoar co-worker%, you should know how
NRC requirements relate to your work and
shtould obey thom. I1 you obsern. eloletion,
of the Iequiremenis, you should repor
thorn.

HOW DO I REPORT VIOLATIONS?
iI you believe thai niolallons ol NRC rules
ot aof the tems at the license hare occurred,
you should rrpaes them Immediately to yaour
sulp•eroir. II you believe that adequate
coyrt livn acliOn mot being taken, you

a .p*s so an NRC Inspector or
the nearesl NRC Regional Olfice.

WHAT IF I WORK IN A
RADIATION AREA?
II you work with fadioaclive materiasa io las
a radiation (conraltold) area. the amount of
radiation eapottere that yoWs may legally
recevle Is limited by the NRC. The limits on
Yousr faposue. are contained la sectImon
20.01. 20.103. and 20.104 aI This to of
the Code of Federal Regulations 110 CFR
201. While those are tho molimum sllowblei
limsits. yVsr ermploy*, should alsa kbep yaw
radiation esposure . Ila, belos $hosa
loints as Is eeoasonably achiesaihl." -.

MAY I GET A RECORD OF
MY RADIATION EXPOSURE?
Yes. Your @-piloyar to reqUiLd to tlll you.
in willing. It you reeaive any "Asllaen as.
pasiue abose ihe limiths st In the NRC
regalations or your employer's I•cense. In
addition, if yaur lob involves eadialion,
you may request Ir•on yoaur employer 4
record oS Vow annual atieaposurfe
and A written report of yair total sipoturl
when you lease your job.

HOW ARE VIOLATIONS OF NRC
REQUIREMENTS IDENTIFIED?
NRC conduct% islegalr ilspectionse et Icensed
lacilities to #ssure compliance wilth NRC
requairemrent. In addition, your miployer
and site contlractort conduct thgeir own
Insp1clons tso assure compaIaKe. Al Il.
spector• are protected by Fadsral law.
Interlerence with them resly entilt In
criminel prosecution lar a Flderal o en,.

MAY I TALK WITH AN NiC
INSPECTOR?.............. ......

Yes. Your employer may nso poevaist you
fram lalklong with an NRC Inspector and
you may talk privately with an I•spector
asd eaquesi that your Identity iemain
confldential.

MAY I REQUEST AN INSPECTION?
II you believe that your amplayVy has not
corrected vlolalions ivolviing racholgical

working conrditions, you may irequst en
Intpection. Yoar.reqluest should be
edlsrrited so the nearest NRC Regional
Olice and eosit describe the alleged ile&.
lion in delil. 11 tmel be signed by you or
yourt repeesenteine.lll

HOW. DO I CONTACT THE NRC?
Notify an NRC inspectaor on4lhe as call
the nearest NRC Regional *lice colliet.
NRC Inlepoctara want to alek to you it you
we *,,;ied about ediatiosn solely or other
aspects oI licensed Activites, sock as ihe
quality So construction or operaliono at
your planLt.

CAN I BE FIRED FOR TALKING
TO THE NRCI
No. Federal law prohibits ot employer
Irom Iring or oherwiss disrissetlllingt
gringtl a worker let beingins alfety con.'
ctenI to thhe etention 1f the NRC. You
mnay not be fieed or dciinaslted against
because V :yo

" ask the NRC to soleorce Its ruele srtinlt
your tntployer;

* tastIly In en NRC proceeding;

* provide Inlfomation or are about so
provide insoebnalw n Io the NRC about
violations of requirements;

* are about to ask lot or testily, help.
or iske parn in an NRC proceeding.

WHAT FORMS OF DISCRIMINA.
TION ARE PROHIBITED?
NHeoepoyser may Iire.yOU or discrinlnate
againsl you with respect to pay, benefit,. or
wmok•ln comeitlona because you help de
NRC-

HOW AM I PROTECTED FROM
DISCRIMINATION?

II you boeric tshot you hive been discieml-
nsotrd agaiwnsi lr beini. safety concerns
tQ the NRC, you oely fill e Complalnt with
I U.S. Depanoseng of Labor. Your came.
plaint enss adKribe the rring or deolemsi-
lion an -neto be filed within 30 days of the

Sove compaints to:

Office of vthe Administralor
Wage aws Hour Dlisione

Enrlpfvoyrsenl Slandards AdnIrdutatlow
U.S. 0Dertment of Iabor
Roarm 53503
200 Cnsckittlon, Avenue. N.W.
•Wasinlpsom. D.C. 20210

or e local oflice of the Department of
Labor, Wagte and Hou Diviison. Check yVo
solalspone diret oery under U.S. Gove, nmenl

WHAT CAN THE LABOR
DEPARTMENT DO?
The ODpartment of Lebor will stally Ii
employee thai a comfuialst hbo been fill
Nend will innetligt"I the case.
It the Departmen of Labor finds thet yr
employer hbe nwllsd dscrlmniesals
agailst you. In may order you to be elat
stated. receile back pay, or be cOmpenrs
Mr any InHuy sllsllred n a issUll o fIt

WHAT WILL THE NRC DO?
The NRC may aselet do Depersner I
Labor In Its Investigeation NRC may Cme
duct Its owes Invnstlgeltied whferenaclssi
to determine whether serniwdsaull dlhsrsis
lion hae peeveneid the heae Raw of info
mottion 10 the Commission. Also. It IN
NRC or Dep-ortment of Labor finds Ih
uelawlul discelminelgiss lasa occtured, ,
NAGC may Isesa a Noice of Violalion it
Tas employer, I - a fioe, or mosev
WWAIa. or setoe Vow emplayer NR
biaeen.

ý ý-. vlý

........ UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS
A repelesntative of the Nuclear Regulalory Commission cas be contactad at the'lllowing addresses and telephone numsera. The Regional Oflice vv1. accapt callect telephone calls floar

employein who with to alfisisg complaints or conwelfs about radiological working condilsions or ohatesttear regarding compliance with Caoeosieion ubs aind r eplatloiea.

tot Reglonal Offires

I-ASK

:C FORM 2
141

I RICO I

I~Nl1
Ic~'o~eI

"Egala"DES TLPH

I LbS. Neae Raeeiaston Carwelealar.

* Kb~ ea osa.PA 19eO0
a US. se0mtsw RoAtAtwey Ciadovelsl

Reeleteif 404221-4503
tot Mlaisons ILL. 11.11. Cesei
Adntoio CA 20323

us U.S. Ma...boFlRoestiasesy C-NevieSve

M2o6 Reosoel weed
isgn Cge, st. IGaltay

Iv w&S Nsoaiee Regeistee Caoecaaesh
flegiwsinV 12440
Gossmy noe. Plere .k. sake 1008

IL u thoceivler Feglewseey cewsiovlvedee
assaws V 4593 O
Paso lars. Laws. Oviha 210 40230
00- Cawek. CA eeOg
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PUBLIC AW ,93-438
93rd CONGRESS, H. R. 11510

OCTOBER 11, 1974

AN ACT

To reorganize and consolidate certain functions of the Federal Government
in a new Energy Research and Development Administfration and in a new
Nuclear Regulatory Commission in order to promot; more efficient manage-
ment of such functions.

Be it enacted by the Senate and House of Represeinratives of the United
States of America in Congress assembled,

SHORT TITLE

Section 1. This Act may be cited as the "Energy Reorganization Act of
1974"

NONCOMPLIANCE.'.

Sect~ion•,206." (a). Any individual director, or responsible officer..of a
firm constructing, owning, operating, orsupplying the components of
any-facility or activity.whith is licensed or otherwise'regulated
)pursuant to the Atomic Energy Act of 1954 as amended, or pursuant to -

this_,Act, who obtains 'information reasonably-indicating that' such
facilfty or activity or basic components supplied to such facility or
activity--

(3!). fails to comply with the Atomic Energy Act of 1954 as amended,
1, V". or any applicable rule, regulation, order, or license of the

7. Commission relating to substantial safety hazards,-or.

(2) containsa defect .which could create a substantial safety
hazard, as defined by regulations which the Commission shall
promulgate, shall immediately notify the Commission of such
failure to comply, or of-such defect, unless such person has
actual knowledge that the Commission has been adequately informed
of such defect or failure to comply..

(b) Any person who knowingly.and consciously fails to provide
the notice required by subsection (a) of this section shall be
.subject to a civil penalty in an amount equal to the amount,
provided by section 234 of the Atomic Energy Act of 1954, as
amended.

.(c) The requirements of this section shall be prominently
posted on the premises of any facility licensed.I or otherwise
regulated pursuant to the Atomic" Energy Act of 1954, as amended.

(d) The Commission is authorized to conduct such reasonable
inspections and other enforcement activities as needed to insure
compliance with the provisions of this section.



BARRY J. SILBER, Supervisory Health Physicist, US Army Communications-
Electronics Command (CECOM), Fort Monmouth, New Jersey

a. Education:

(1) A.A. - Brooklyn College of the City University of New York, Brooklyn,
New York - 1965.

(2) B.S. - Brooklyn College of the City University of New York, Brooklyn,
New York - 1969. Major: Chemistry.

b. Professional Experience:

(1) October 1966 - May 1967:
Allen Pharmacal Corporation, 175 Pearl Street, Brooklyn, New York.
Laboratory Technician - Analytical Chemistry Laboratory.
Laboratory analyses of pharmaceuticals at various stages of manufacture to
insure compliance with Food and Drug Administration Regulations as well as
United States Pharmacopeia and National Formulary Monograps.

(2) June 1967 - March 1970:

EON Corporation, 175 Pearl Street, Brooklyn, New York.
Chemist - Responsible for all health physics activities, including--radia-tion
surveys, air sampling and ;wipe tests, leak testing of sealed sources,
decontamination of facilities and equipment, disposal of radioactive w.astes,
calibration of radiation survey and measurement instrumentation, record-keeping,
etc., to insure compliance with US Nuclear Regulatory Commission (NRC) and New
York State Regulations; liaison between regulatory agencies and corporate man-
agement; authorized radiation worker (user) of multiple types of radioactive
materials used in the marnufacture of radiation sources for commercial, military
and highly specialized (custom-made) use; res-ponible for all chemistry
activities including metallurgical applications on products at various stages of
manufacture to meet quality control specifications.

(3) March 1970 - June 1977:

State of New York Department of Labor, Division of Safety and Health, 2 World
Trade Center, New York, New York.
Senior Radiophysicist - Radiological Health Unit.
Responsible for the review of applications, including the evaluation of
facilities, equipment, personnel and products containing radioactive materials,
and in the preparation of State licenses authorizing the possession and use of
radioactive materials by persons in industry and related activities in this
State; assist in the administration of the licensing program; consult with and
assist industrial management personnel and others in establishing radiation
protection programs; conduct inspections, special prelicensirQ investigations,
radiation surveys and tests at the sites of licensees and registrants using
radiation sources to enforce state regulations and to insure that radiation
workers and the general public are fully protected; assemble environmental
research data, analyze and interpret this data, assist in the publication of
scientific- reports, and training of new staff members.

/4/el, /



(4) June 1977 - January 1978:

US Army Electronics Command (ECOM), Fort Monmouth, New Jersey.
Health Physicist - Responsible for health physics furictions in the establishment
and implementation of the ECOM Safety Program aimed at establishing life cycle
controls of CECOM commodities utilizing radioactive material and ionizing
radiation producing devices; responsible for the evaluation of radiological
protection programs and radiation facilities to determine their adequacy and to
insure compliance with DA Authorizations and NRC( Licenses; perform studies and
evaluations necessary to minimize the health r 4isks to personnel; prepare and
review applications for DA Authorizations ano NRC Licenses; establish and
maintain radiation protection records and files.

(5) January 1978 - April 1981:

US Army Communications and Electronics Materiel Readiness Command (CEM),
Fort Monnmouth, New Jersey.
Duties are the same as In Item b(4) above. Name change from EBOM to CERCOM.

(6) May 1981 - December 1981:

CECCM, Fort Mormouth, New Jersey.
Duties are the same as in Item b(4) above. Name charge from CERCOM to CEDOM.

(7) December 1981 - Present:

CECM, Fort Monmouth, New Jersey.
Supervisory Health Physicist and Chief, Radiological Engineering Branch.
Responsible for directing and administrating Health Physics/Radiological
Engineering programs for the life cycle management control of radioactive
commodities utilized worldwide which includes but is not limited to the various
stages of research, development, test, production, deployment and disposal;
directs/administers the Fort Monmouth Radiation Protection Program for multliple
type and quantities of radioactive material; develops and provides guidance and
assistance to the DOD activities and elements world-wide in the radiological
safety aspects of handling, storing and disposal of mission items of supply
containing radioactive materials, provides guidance for and technical review of
NYC license applications and DA Authorizations for use of radioactive materlals
in CECOM systems or components thereof; manages comprehensive computerized
tracking system to ascertain compliance to stipulated licenses and
authorizations; develops technical criteria and provides these data and
assistarnce to all DA Major Commands to assure compliance with the life cycle
management controls established by the NRC and/or DA Authorization; assures
compliance throughout the Command with the requirements of NRC and DA relative
to ionizing radiation within facilities, and mission items containing
radioactive materials.



c. Formal Training in Radiation Protection Methods, Measurements and
Effects:

Duratlon of Formal
Tainr On-The-Job Course

(1) X-ray Technology for Radio- 3 Days No Yes
logical Health Personnel-.1emorial
Hospital for Cwncer and Allied
Diseases, 444 East 68th Street. New
York, New York - 11 January -

14 January 1971.

(2) Orientation Course in 3 Weeks No Yes
Regulatory Practices and Proceres -

IC, Bethesda, Maryland - I March -
19 March 1971.

(3) Health Physics and Radiation 10 Weeks No Yes
Protection - Special Training Division,
Oak Ridge Associated tkbversities,
Oak Ridge, Tenessee - 12 February
1973 to 20 April 1973. Sponsored by
NRC for Agreement State regulatory
personnel.

(4) Radiological Safety Course - 3 Weeks No Yes
US Army, Ordnance and C~Midcal Center
and School, Aberdeen Proving Ground,
Maryland - 25 October - 15 November
1977.

(5) Internal Dosimetry for 1 Week No Yes
Fixed Nuclear Facilities-Oak Ridge
Associated Universities, Oak Ridge,
Tennessee - 5 November - 9 November
1979.

(6) Managers' Environmental 1 Week NO Yes
course - US Army Logistics Management
Center, Fort Lee, Virginia - 13 July -
17 July 1981.

(7) Health Physics in Radiation 1 Week No Yes
Accidents - Radiation Emergency
Assistance Center/Training Site, Oak
Ridge Associated Universities, Oak
Ridge, Tennessee - 11 - 25 January
1982.



d. Experience

Isotope

(1) 14C

(2) 3 2 p

(3) 3 6C,

(4) 63 NVI

(5) 9 0 Sr/ 9 0 Y

(6) 9 9 Tc

(7) 1 0 6Fos/' 6 h

(8) 1 4 4 Ce/ 1 4 4 pr

(9) 1 4 7 Pm

(10) 2 04T1

(11) 600o

(12) SOco

(13) 137CS

(14) 226Ra

with Radiation.

Maximum Duration of
Amonmt Experience

60 MCi 3 years

10 mCi. 3 years

10 uCI 3 years

10 MCi 3 years

50 MCI 3 years

100 mCi 3 years

50 MCI 3 years

500 MCI 3 years

500 mCI 3 years.

50 MCI 3 years

10 tCi 3 years

200 CI 3 years

250 CI 3 years

20 mCi 3 years

npe of Use

For Items 1 throh 10-xiam-
facture of sealed sources,
health physics surveys and
wipe tests.

For Itepc 11 and 14-calibration
of radiation instrumentation,
health physics surveys and wipe
tests.

For itens 12 and i3-health
physics surveys and wipe tests.



JOSEPH M. SANTARSIERO, Health Physicist, US Army Communications-Electronics Com-
--,- mand, Fort Monmouth, New Jersey 07703

a. Education:

(1) Seton Hall University, East Orange, New Jersey

Biology program 1972-1973.

(2) Brookdale Community College, Lincroft, New Jersey

(3) Rutgers, The State University, Newlrunswick, New Jersey

BS degree in Biology, May 1978.

(4) Middlesex General Hospital, New Brunswick, New Jersey

Certification in Nuclear Medicine Technology, May 1978.

(a) American Registry of Radiologic Technologists (ARRT).

(b) Certifying Board of Nuclear Medicine Technology (CBNHT).

(c) State of New Jersey Certification - Nuclear Medicine
Technology.

(5) Rutgers, the State University; New Brunswick, New Jersey

Presently completing program of graduate study in Radiation Science
(Masters Program).

b. Professional Experience:

(1) May 1978-August 1982:

Monmouth Medical Center, 3rd and Pavillon Avenues, Long Branch, New
Jersey.

Sen'cor IFuclear Mcdacine Teehnologist-Department of Nuclear Medi-
cine. Licensed to prepare and administer radiopharmaceuticals for diagnostic
imaging of disease in or on human beings. Responsible for the quality control
of imaging systems and computers, dose calculation and assay prior to adminis-
tration, patient orientation to procedures and on-call emergency procedures.

Performed various health physics activities including radiation surveys, air
sampling and wipe tests, leak testing of sealed sources, decontamination of
facilities and equipment, disposal of radioactive wastes, calibration of radi-
ation survey and measurement instrumentation, record-keeping, etc., to insure
compliance with US Nuclear Regulatory Commission (NRC) and New Jersey State
Regulations.

(2) August 1982-September 1983:

Bio-Med Associates, Inc., 753 Boulevard, Kenilworth, New Jersey.

Provide consultation to hospitals, doctors, administrators, etc.,
regarding the safe and proper use of radiation and radioactive materials.
Determine the requirements of', and design the shielding for X-ray installations
and nuclear medicine departments. Prepare applications for the use of radioac-



tive materials for both USNRC and State regulated radioactive materials. Amend

licenses as requested and required. Evaluate radiation safety programs, prepare
and give lectures to physicians, nurses, administrators, etc., regarding radi-
ation and radioactivity. Design areas where radioactive materials are stored
and/or used. Perform quality control procedures on X-ray machines and nuclear
medicine instruments. Instruct X-ray students. Review personnel monitoring
records and methods,.evaluate personnel performance regarding radiation and its
use, perform sealed source leak tests on various radionuclides.

(3) September 1983-February 1984:

State of New Jersey, Department of Vnvironmental Protection, Bureau
of Radiation Protection, 380 Scotch Road, Trenton, New Jersey.

Radiation Physicist.

Approved or rejected licenses or amendments for possession and use
of radioactive materials, in the State of New Jersey, after assessment of user
qualification, radiation safety program, and compliance with- State rules and
regulations. Reorganized program format and developed inspection procedures,
criteria and forms. Evaluated and provided recommendat-ions for quality assu-
rance of radiopharmaceuticals and instruments at user facilities. Performed
inspections and violation investigations of facilities utilizing State licens-
able materials, initiated legal proceedings for areas found to be in
non-compliance,"and issued letters of compliance. Authorized to impound non-
compliant units to prevent usage that may be detrimental to public and/or occu-
pational safety. Conducted special projects evaluating radiation hazards and
development of procedures for control and reduction of unnecessary radiation.
Investigated violations and incidents post notification of radiation hazard with
authority to establish improved radiation safety requirements. Registered NRC
licensable materials. Registered accelerators and reviewed radiation hazard
with licensable materials. Registered accelerators and reviewed radiation

safety surveys. Member of emergency response team with authority to make imme-
diate decisions relative to public health.and safety regarding the control of
radiation. Responsible for monthly report and statistic preparation involving
radioactive material users, inspections, violations, NRC registrations, and
accelerators. Responded to all public and private inquiries involving radioac-
tive materials or non-ionizing radiations. Proposed regulations for NJ
Administrative Code aooption.

(4) February 1984-present

US Army Communications-Electronics Command (CECOM). Fort Monmouth,
New Jersey.

Health Physicist - Responsible for health physics functions in the

establishment and implementation of the CECOM Safety Program aiMEd at establish-
ing life cycle controls of CECOM commodities utilizing radioactive material and
ionizing radiation producing devices; responsible for the evaluation of radio-
logical protection programs and radiation facilities to determine their adequacy
and to insure compliance with DA Authorizations and NRC Licenses; perform stu-

dies and evaluations necessary to minimize the health risks to personnel;
prepare -and review applications for DA Authorizations and NRC LiceIses; estab-
lish and maintain radiation protection records and files.



c. Formal Training in Radiation
Effects:

Protection Methods, Measurements and

Topic

i

(1) Internship in Radiation Health
Sciences; Rutgers University, New
Brunswick, NJ (1977-1978)*

(2) Radiation and Radioactivity;
Rutgers Graduate School of Radiation
Science, New Brunswick, NJ (Sep -
Dec, 1981)

(3) Radioactivity and the Environ-
ment; Rutgers Graduate School of
Radiation Science, New Brunswick, NJ
(Jan-Apr, 1982)

(4) Special Topics in Radiological
Health; Rutgers Graduate School of
Radiation Science, New Brunswick, NJ
(Jan-Apr, 1982)

(5) Radiation Dosimetry; Rutgers
Graduate School of Radiation
Science, New Brunswick, NJ
(Sep-Dec, 1982)

(6) Radiation Biophysics;-Rutgers
Graduate School of Radiation
Science, New Brunswick, NJ
(Jan-Apr, 1983)

.(7) Radiation Chemistry; Rutgers
Graduate School of Radiation Science,
New Brunswick, NJ (Sep-Dec, 1983)

(8) Nuclear Emergency Response,
State of NJ, Department of Environ-
mental Protection (27, 28 Sep, 1983)

(9) Instrumentation and Radiation;
Rutgers Graduate School of Radiation
Science, New Brunswick, NJ (Jan-
Apr, 1984).

(10) Radioactive Materials Trans-
portation; Department of Energy;
Chicago, IL (20-24 Aug, 1984)

Duration
of Training

1 year

I

1 semester.

1 semester

1 semester

1 semester

I semester

I semester

16 hours

I semester

On-The-Job

Yes Yes

No Yes

No Yes

Yes

No

No

Yes

Yes

Formal
Course

Yes

No

No

Yes

Yes

No Yes

40 hours No Yes

*Course work included: Radiation Detection and Measurement; Nuclear Instrument-
ation; Radionuclide Chemistry; Radiation Protection; Radiation Biology;



Radiation Biochemistry; Interactions of Radiation with Matter; Atomic Theory and
Structure; Nuclear Physics.

d. Experience with Radioactive Materials:

Maximum
Isotope Amount Experience

I.

2.

3.

5.

6.

7.

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
i

99Mo/ 9 9MTc

1311

75Se

6 7Ca

2 0 1T1

32 p

133Xe

81 Rb81mKr

1251

123I

137CS

2 2 6Ra

19 2 ir

5 7 Co

133Ba

5 1Cr

5 9Fe

8 5Kr
90Sr

6 0 Co

2

20

5

50

30

40

200

25

50

10

5

800

80

30

10

25

20

3

6

200

100

Ci

mCi

mCi

mCi

mCi

mCi

mCi

mCi

mCi

mCi

Ci

mg

Ci

mCi

mCi

mCi

mCi

mCi

mCi

uCi

Ci

years

years

years

years

years

years

years

years

years

years

years

years

months

years

years

years

year

years

years

years

years

Fo items I through 18,
ra'diopharmaceutical prep-
pkration, dose injection,
akd/or related diagnostic/
therapeutic procedures,
health physics surveys, wipe
test analysis, and instrument
calibration.

For items 19 through 21
experience consisted of wipe
tests, experiments and
evaluations utilizing these
sources.

(/



.. TEVEN A. HORNE, Supervisory. Safety Engineer. .US.Acmy ,Communications-ELectronics
.ommand (CECOM),..Fort Monmouth, New.Jersey.... - -

1. Educational Background:

Old Dominion University
Norfolk, Virginia

The Catholic University of
America

Washington, DC

The Catholic University of
America

Washington, DC

.3 Years

2 Years'

1964 - Associate in
Applied Science

4

1975 - 1SE Nuclear Science
and Eng neeri.ng

1975 - Graduate Work in
Nuclear. Science and
Engineering

. 2. Formal Training and Experience in Radiation Protection Methods,
Measurements andEffects:.

Duration of-
Trai-ning

a. Fifty-six semester hours 1961-1975
2rtaining to radiation, including

:ollege physics, Environmental
A.spects of Nuclear.Power Plant
Management, Environmental Radio-
activity, Nucleonic FundamentalsI
Nuclear Properties and Interactions,
Nuclear Physics, Nuclear-Radiation
Detection, Nuclear Reactor Physics,
Radiation'Biology, Radioisotope
Techniques and Radiological Physics
- Old Dominion Uni.versity-and The
Catholic University of America.

b. Radiation Detection Effects 1 Year
and Devices Utilizing various type
rIF high energy accelerators -
'.'irginia Associated Research Center
iNhwport News, Virginia, and NASA
Langley Research tenter, Langley,
Virginia.

c. Radiation safety, defection 2 Months .

instrumentation and isotopic handling,
equipment - Flow Corp, Fort Belvoir,
lirginia-

On The Job
Formal
Course

No. Yes

Yes No

- Yes No

- L



Duration of
TraininS On The Job.

Fornmd'i
Course

Yesd. Radiological Safety Course
pertaining to Nuclear Moisture/
Density- Instrumentation - Seaman
Nuclear Corporation, Milwaukee,

.Wisconsin.

e, Occupational Radiation
Protection Course 212 - Public
Health Services, Las Vegas, Nevada.

f. Fundamentals of Non-
Ionizing Radiation Protection
Course.264 - Public Health Service,
Rockville, Maryland. ...

g. Laser Safety Course -

University of Cincinnati, Ohio

h. Radionuclide Analysis by
Gamma Spectrocopy Course 208.-
Public Health. Services, Winchester,
Massachusetts..

i. Radiation Guides and Dose
Assessment Course 272 - Environ-
mental Protection Agency, Las Vegas,
Nevada.

j. Boiling Water Reactor Technology
Course - Public Service Gas and Electric
Company, .Salem,- New Jersey.

3. Experience with Radioisotopes:

24 hours

80 Hours

.40 Hours

40 Hours

80 Hours

80 Hours

64 Hours

No

No

No

No

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Isotope
Maximum

Activities in Cvries
Duratioh of
.Experience Type of Expertencd

241Am ' - 1

.27

3 Years

3 Year!

4 Years

.8 Years

For all radionuclides
.11isted, experience
consisted of labora-
tory analysis, wipe
tests, experiments and
evaluations utilizing
these sources.

-57 Co-

6 Co
0.1

1200

1 8 Years

8 Years3 H • 20

100 8 Years



Isotope
Maximum

Activities in Curies

1

226~B

239PuB e

.1

1

90Sr

Duration of
Experience ape of Eýperience

8 Years

5 Years

Iif Year

Years

nes:

Type of Experience

Radiation damage:"
Shielding Exper'.ments
and Related Health
Physics Studies.

0.1

4. Experience with other Radiation Producing Machii

Radiation Machine Daration of Experience

a. NASA Langley
Research Center,'and
Virginia Associated Research
Center's, Space Radiation
Effects Laboratory consis-.
ting. of a 2 MeV Van de Graaff
accelerator, 3 MeV Dynamitron
accelerator, 10 MeV Linear Electron
Accelerator,. !a:!600 MeV Proton
Synchrocyrlotron Accelerator and a

.14 MeV Neutron Renerator.

b. 250 KeV General Electric
Corporation X-ray machine

c. Various energy dispersive
and wave length X-ray fluorence
spectrometry with X-ray generators
up to 50 KeV.

1.5 Year

I

8 Years

8 Years

Health Physics and
laboratory experiments.

Health Physics and.
laboratory experiments.

5. Experience-with radiation:

1964-1965 - Virginia Associated Research Center, NASA, Langley
Research Center, Virginia as health physics technologist.

t..

1965-1966 - E.R. Squibb, New*Brunswick, New Jersey as radiochemist
isotope technologist

1966-1968 -

1968-1976 -

Flow Corporation, Nuclear Division, Fort Belvoir,
Virginia as.radiation engineer.

US ArmyMobility Equipment Research and Development
Command, Fort Bilvoir, Virginia as health physicist.

1976-1978 - US Army Electronics Command, Fort Monmouth, New.-Jersey
as health physicist.



I

1978-1983

1983-1985

1986-Present

Mr. Horneis
Licenses and

CECOM, Fort Mormnouth, New Jersey as S'.pervisory
Health Physicist.

CECDOM, Fort Monxmouth, New Jersey as Supervisory
Safety Engineer.

- CECW., Fort Monmouth, New Jersey# as Chief, Safety Office
I

designated as license mamger of Nutear Regulatory Canmission
Department of the Army Authorizati ohs.



A

I-

PROGRAM
OF

INSTRUCTIONW

NUMBER 4J-F1/493-F3 SEPTEMBER 1983

RADIAC CALIBRATOR
. COURSE
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LENGTH: 5 DAYS
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19 SEPTEMBER 1983
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US ARMY CHEMICAL SCHOOL
FORT MCCLELLAN. ALABAMA
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PREFACE PACE

NUMBER: 4J-F1/493-F3

TITLE: RADIAC Calibrator Custodian

PURPOSE: To train commissioned officers, warrant qfficers, enlisted
personnel, and civilians to serve as calLbrator custodians/
Radiation Protection Officer (RPO). SSVMOS for which trained:
None.

PREREQUISITES: a. Active Army .or Reserve Component. Commissioned officers,
warrant officers, enlisted personnel, or DA civilian
personnel.

b. All: Must be assigned or be under orders for assignment
to a duty position requiring training as a calibration
custodian or RPO. Security clearance required: None.
Obligated service: None.

SCOPE: Instruction for calibration custodians and RPO to include radio-
-• logical safety. RADIAC Calibration, principles, of nuclear radiation,

basics of radiation detection, specific RADIAC instruments, and
medical aspects of radiation.

LENGTH: PEACETIME MOBILIZATION
1 Week None

TRAINING LOCATION: US Army Chemical School
Fort McClellan, AL 36205



COURSE SUMMARY

COURSE TITLE: RADIAC Calibrator Custodian

SPECIALTY TRAINED: None

HOURS:

SUMMARY:

TASK CLUSTER ANNEXES

PEACETIME
43

PEACETIME

40

l# MOBILIZATION
NA

HOURS
MOBILIZATION

NA

ANN~EX

A

PAGE

A-iRadiological Safety and
RADIAC Calibration

SUBTOTAL

ADMINISTRATIVE TIME

INPROCESSING

OUTPROCESS ING

COMMANDANT'S TIME

OPEN TIME

PHYSICAL READINESS TRAIN:

SUBTOTAL

TOTAL

RECAP ITULAT ION

SECURITY CLASSIFICATION

Unclassified

TOTAL

TYPE OF INSTRUCTION

Conference

Examination 3

Practical Exercise I

40

o

0

0
0

ING 3

3

43

HOURS
PEACETIME MOBILIZATION

43

43

13

3

14

ii



HOURS
PEACETIME MOBILIZATION

Practical ExercisL 3 9

Seminar 1

Nonacademic 3

TOTAL 43



TASK CLUSTER ANNEXES

TASK CLUSTER ANNEX: A - Radiological Safety and RADIAC Calibration

PURPOSE: To qualify the custodians/RPOs for RADIAC Calibrators AN/UDM-2,
AN/UDM-6 or AN/UDM-7C, and M3A1 Radioactive Source Set, or their
replacements, as outlined in TM 3-6665-A03-10, TM 3-6665-214-15
w/C3, TM 11-6665-227-12, and TB 11-6665L227-12. Basic nuclear
radiations and their hazards, radiatioY units, medical aspects of
ionizing radiation and shielding prnc !ples associated with RADIAC
calibration. Basics of radiation detection, RADIAC theory, opera-
tion and operator's maintenance involved with standard Army radiac-
meters. The Army RADIAC calibration system and the role of the
RADIAC calibrators AN/UDM-2, AN/UDM-6. or AN/UDM-7C, and M3A1
Radioactive Source Set or their replacements. Use of the RADIAC
calibrators in performing calibration. Safety requirements and
regulations, to include exposure guidance, area posting, reports and
records, storage, film badges required, disposal, monitoring and
wipe test, and transportation of RADIAC calibrators. Accident
procedures and decontamination.

PEACETIME MOBILIZATION

TOTAL HOURS: 40 NA

( POI FILE: A-1 Course Orientation (U)

TYPE OF INSTRUCTION: IC

PEACETIME MOBILIZATION
HOURS: 1 NA

SCOPE: Present policies and procedures pertaining to course, introduce course
counselor and instructors, complete film badge forms and explain
requirement to complete DA Form 1952 for privacy act requirements.

LESSON REFERENCES: AR 40-14 and A-1 Handouts.

P01 FILE: A-2 Principles of Nuclear Radiation (U)

TYPE OF INSTRUCTION: IC, 1PE3

PEACETIME MOBILIZATION
HOURS: 2 NA

A-I :



TRAINING OBJECTIVE:

TASK: Student will outline the basic fundamentals of nuclear radiation
to include basic structure of matter; nature and type of
radioactivity; dose, dose rate, dose rate versus time relations;
concepts of radioactive decay and half-life, and solve single
isotope decay problems.

CONDITIONS: Given ST 3-155, in a classroom~environment.

STANDARDS: With 70 percent accuracy, in accordance with ST 3-155, para
2.1-2.7, 3.4, 3.6, and 3.7.

LESSON REFERENCES: ST 3-155; Glasstone, Sourcebook on Atomic Energy; Evans,
The Atomic Nucleus; A-2 Handouts.

POI FILE: A-3 Radiation Units (U)

TYPE OF INSTRUCTION: IPE3

PEACETIME MOBILIZATION
HOURS: 1 NA

TRAINING OBJECTIVE:

TASK: Student will identify, define, and use the radiation dose units
used in radiological safety, to include roentgen, rem (sievert),
and rad (gray); define and explain activity units to include curie
(becquerel), rad per hr at I meter (rhm), and related units;
convert rad (gray) to rem (sievert) and determine dose rate at
various distances from radioactive sources.

CONDITIONS: In a classroom environment, given ST 3-155.

STANDARDS: Solutions completed with 70 percent accuracy, in accordance
with ST 3-155, Chapter 3.

LESSON REFERENCES: National Bureau of Standards Handbooks; National
Council on Radiation Protection and Measurements Reports
on Radiation Units; A-3 Handouts; ST 3-155.

POI FILE: A-4 Basics of Radiation Detection (U)

TYPE OF INSTRUCTION: IC

PEACETIME MOBILIZATION
HOURS: 1 NA
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TRAINING OBJECTIVE:

TASK: Student w:ll explain the principles of radiation detection; the

nomenclature system for radiacmeters; theory and purpose of the
US Army standard meters calibrated by the RADIAC calibrators
AN/UDM-2, AN/UDM-6 or AN/UDM-7C, and M3A1 Radioactive Source
Set or their replacements; explain the radiological safety
precautions required while using the WADIAC calibrators and apply
dose, dose rate and units of measurement.

CONDITIONS: In a classroom/radiation laboratory environment; given ST
3-155.

STANDARDS: In accordance with ST 3-155, para 3.4. 3.5. 4.1, 4.3, 4.5.
and Chapter 7-8; with 70 percent accuracy.

LESSON REFERENCES: TM 11-5543, w/C1 and 4-6; TM 11-6665-213-12; TM
11-6665-214-10; TH 3-6665-203-10; TM 11-6665-209-15; ST
3-155; A-4 Handouts.

POI FILE: A-5 RADIAC Instruments (U)

TYPE OF INSTRUCTION: 2C, 2PEL

PEACETIME MOBILIZATION
HOURS: 4 NA

TRAINING OBJECTIVE:

TASK: Student will participate in a practical exercise covering
operation, maintenance, and use of US Army Standard Field
Radiacmeters calibrated by the AN/UDM-2; practical exercise in
operation and operator/organizational maintenance, basic
radiation detection, and common faults found in these RADIAC
instruments.

CONDITIONS: Given required TMs, TBs, ST 3-155, Radiological Safety
Handbook (RSH), DF 140, in a classroom/radiation
laboratory environment.

STANDARDS: In accordance with ST 3-155, Chapters 6 and 14; with 70
percent accuracy.

LESSON REFERENCES: TM 11-5543 w/C1 and 4-6; TM 11-6665-213-12; TM
11-6665-214-10; TM 38-750; TM 11-6665-209-15; TM
11-5514A; ST 3-155; TB Sig 226-8; Radiological Safety
Handbook, DF 140; NBC Div Safety SOP; A-5 Handouts.
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P01 FILE: A-6 Shielding of Ionizing Radiation (U)

TYPE OF INSTRUCTION: 1C, 2PE3

PEACETIME MOBILIZATION
HOURS: 3 NA

TRAINING OBJECTIVE:

TASK: Student will explain the method of aisorption of alpha, beta, and
other charged particles; the method of absorption of X and gana
radiation; nature and method of production of bremsstrahlung
radiation; comparison of ga-a and bremsstrahlung radiation; and
shielding consideration of RADIAC calibration and solve basic
shielding problems.

.CONDITIONS: Given ST 3-155, in a classroom environment.

STANDARDS: In accordance with ST 3-155, pars 4.1-4.3, 4.5, 4.6, 4.9,
4.10; with 70 percent accuracy.

LNCES: ST 3-155; Evans, The Atomic Nucleus, A-6 Handouts.

POI FILE: A-7 Medical Aspects of lonizingRadiation (U)

TYPE OF INSTRUCTION: IC

PEACETIME MOBILIZATION
HOURS: 1 NA

TRAINING OBJECTIVE:

TASK: Student will describe the varied effects of nuclear radiation on
body tissue to include somatic and genetic damage.

CONDITIONS: In a classroom environment, given A-7 Handouts.

STANDARDS: In accordance with school solution, with 70 percent accuracy.

LESSON REFERENCES: A-7 Handouts and Elizabeth Latorre Travis, Primer of
Medical Radiobiology.

POI FILE: A-8 Exposure Guidance and Control (U)

TYPE OF INSTRUCTION: IC, 2PE3

PEACETIME MOBILIZATION
HOURS: 3 NA
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TRAINING OBJECTIVE:

TASK: Student will explain and use Federal and military safety
regulatioi.s to include permissible radiation doses and levels;
permissible concentrations of radioactive material, precautionary
procedures; reports, records, and notifications; posting of
radiation areas; precautionary measures to limit exposures.

CONDITIONS:

STANDARDS:

i
In a classroom environment; given Title 10, parts 19 and
20; Radiological Safety Handboik Supplement; Code of
Federal Regulations (CFR).

With 70 percent accuracy, in accordance with Title 10, parts
19 and 20; CFR; Radiological Safety Handbook Supplement.

LESSON REFERENCES: AR 40-14; Title 10, parts 19 and 20; Radiological Safety
Handbook Supplement; CFR; A-8 Handouts.

PO1 FILE: A-9 Alpha Instruments (U)

TYPE OF INSTRUCTION: 2PE1

PEACETIME
2

MOBILIZATION
NAHOURS:

(
TRAINING OBJECTIVE:

TASK: Student will use available alpha instruments (AN/PDR-60 and
AN/PDR-56A), and conduct alpha monitoring, to include measurement
techniques.

CONDITIONS: In a classroom/radiation laboratory environment, given
alpha instruments and required training manuals.

STANDARDS: With 70 percent accuracy, in accordance with ST 3-155.
Chapter 10.

LESSON REFERENCES: TM 11-6665-208-15; TM 3-6665-203-10; ST 3-155; A-9
Handouts.

PO FILE: A-10 Monitoring, Wipe Test, and Transportation (U)

TYPE OF INSTRUCTION: 1C, 1PE3

HOURS:
PEACETIME

2
MOBILIZATION

NA



TRAINING OBJECTIVE:

TASK: Student will describe the sealed sources, leakage, and hazards
associate. with RADIAC calibrators and RADIAC instruments to
include methods and requirements for leak testing. Define terms
and terminology involved in transport of radioactive materials;
explain precautions and requirements j.nvolved in preparing
shipment, actual movement, and receii of shipment of RADIAC
calibrators; use Federal and militarf regulations on transporta-
tion; and perform leakage test for staled radiological sources.

CONDITIONS: In a classroom environment, given required Ths, and a mock
sealed radiological source.

STANDARDS: With 70 percent accuracy, IAW AR 385-11; TM 11-6665-227-12;
TM 55-315; TB 11-6665-227-12.

LESSON REFERENCES: AR 385-11; TM 11-6665-227-12; TM 55-315; TM
11-6665-247-10; TM 3-6665-203-10; TB 11-6665-227-12;
current BOE Tariff; A-10 Handouts.

P01 FILE: A-li Storage, Reporting, and Disposal (U)

( TYPE OF INSTRUCTION: IC, 1PE3

PEACET IME MOBILIZATION
HOURS: 2 NA

TRAINING OBJECTIVE:

TASK: Student will explain safe practices for handling radioactive
material; describe requirements for storage of RADIAC calibrators
and considerations in selecting storage sites; explain caution
signs and labels; discuss the Department of the Army controls on
radioactive materials licensed by other agencies; describe
reports required; methods of completing these reports; explain
procedures for controlling use of radioactive materials; and
describe the Department of the Army disposal program to include
regulations covering disposal of RADIAC calibrators.

CONDITIONS: In a classroom environment, given A-l1 Handouts; TM
11-6665-227-12; TB 11-6665-227-12.

STANDARDS: With 70 percent accuracy, in accordance with school solution.

LESSON REFERENCES: AR 385-11; AR 725-1, Chapter 3; TM 11-6665-227-12; TB
11-6665-227-12; A-l1 Handouts.



POI FILE: A-12 Alpha Instrument Calibration (U)

TYPE OF INSTRUCTION: 2PE1

PEACETIME MOBILIZATION
HOURS: 2 NA

TRAINING OBJECTIVE:

TASK: Student will explain methods of calitration of alpha RADIAC
instruments using the AN/UDM-6 or its replacement (AN/UDM-7C) and
perform the required calibration.

CONDITIONS: Given ST 3-155, A-12 Handouts, in a classroom/radiation
laboratory environment.

STANDARDS: With 70 percent accuracy lAW ST 3-155, Chapter 10 and 14.

LESSON REFERENCES: TM 11-6665-247-10; TM 3-6665-203-10; TB 3-6665-203-12; ST
3-155; A-12 Handouts.

POI FILE: A-13 Calibration Techniques and Safety (U)

* TYPE OF INSTRUCTION: 8PEL

PEACETIME MOBILIZATION
HOURS: 8 NA

TRAINING OBJECTIVE:

TASK: Student will describe the Army system for calibration of RADIAC
instruments; perform operations involving equipment used in the
calibration of standard Army RADIAC instruments; techniques of
calibration; safety requirements and procedures involved in
handling of the calibration equipment; calibrate standard RADIAC
instruments using the AN/UDM-2 and AN/UDM-6 or AN/UDM-7C RADIAC
calibrator.

CONDITIONS: Given A-13 Handouts; required TMs; TBs; in a classroom/
radiation laboratory environment.

STANDARDS: With 70 percent accuracy, LAW A-13 Handouts, and school
solution.

LESSON REFERENCES: TM 11-6665-247-10; TM 11-6665-227-12; TM 3-6665-214-15,
w/C3; TM 3-6665-203-10; TB 11-6665-227-12; TB SIG 226-8;
A-13 Handouts..
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POI FILE: A-14 Radiation Accidents and Decontamination (U)

TYPE OF INSTRUCTION: 1PE3

PEACETIME MOBILIZATION
HOURS: 1 NA

TRAINING OBJECTIVE:
&

TASK: Student will develop emergency actiot procedures appropriate to
accidents that may involve the RADIAC calibrator; enumerate
actions to control and minimize the hazards involved; and outline
basic decontamination principles and methods to be used to return
the area involved to operational status.

CONDITIONS: In a classroom environment, given TM 3-220.

STANDARDS: With 70 percent accuracy in accordance with TM 3-220, and
school solution.

LESSON REFERENCES: TM 3-220; all previous instructions.

POI FILE: A-15 Written Examination - RADIAC Instrument Calibration and

Safety (U)

TYPE OF INSTRUCTION: 3E3

PEACETIME MOBILIZATION
HOURS: 3 NA

TRAINING OBJECTIVE:

TASK: To evaluate student achievement and ability to apply knowledges
and skills learned to solve the problems and to evaluate
effectiveness of the instruction.

CONDITIONS: Given examination, 150 minutes, with references during

problem-solving portion only.

STANDARDS: With 70 percent accuracy in accordance with school solution.

LESSON REFERENCES: All references in EADIAC Calibrator Custodian Course
subannexes.

POI FILE: A-16 Seminar - RADIAC Instrument Calibration and Safety (U)

TYPE OF INSTRUCTION: IS



PEACETIME
I

MOB ILIZATION
NAHOURS:

SCOPE: Student will .e provided the opportunity to evaluate and discuss
problems encountered from the class.

LESSON REFERENCES: All previous instruction. I

POI FILE: A-17 Course Critique and Closing (Ui

TYPE OF INSTRUCTION: 3C

PEACETIME
HOURS: 3

MOBILIZATION
NA

SCOPE: Student will critique the course of instruction and resolve any
problems concerning material presented in the course.

LESSON REFERENCES: All previous instruction.
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TASK/SUBJECT INFORMATION SHEETS

A.* TRAINERS GUIDE OR "OFFICER CRITICAL" TASKS LISTED FOR RESIDENT TRAINING FOR: RADIAC Calibrator
Custodian Course.

TASK NUMBER TITLE

Course Orientation

Principles of Nuclear Radiation

- iRdiation Units

Basics of Radiation Detection

RADIAC Instruments

Shielding of Ionizing Radiation

Medical Aspects of Ionizing
Radiation

Exposure Guidance and Control

Alpha Instruments

Monitoring Wipe Test and
Transporation

Storage Reporting and Disposal

Alpha Instrument Calibration

Calibration Techniques and
Safety

POI FILE
NUMBER

A-I

A-2

A-3

A-4

A-5

A-6

A-7

A-8

A-9

A-10

A-I1

A-12

TRAINED TO JOB
PERFORMANCE STAND4RD

PEACETIME MOBILIZATION

Yes NA

Yes NA

Yes NA

Yes NA

Yes NA

Yes NA

Yes NA

REMARKS

Yes

Yes

Yes

Yes

Yes

NA

NA

NA

NA

NA

NAA-13 Yes



TASK/SUBJECT INFORMATION SHEETS

A. TRAINERS GUIDE OR "OFFICER CRITICAL" TASKS LISTED FOR
Custodian Course.

RESIDENT TRAINING FOR: RADIAC Calibrator

TRAINED TO JOB
PERFORMANCE STANDARD

PEACETIME MOBILIZATION REMARKSTASK NUMBER TITLE
POI FILE

NUMBER

Radiation Accidents an4d "
Decontamination A-14

Written Exam A-15

4'"Seminar - RADIAC Instrueut
Calibration and Safety . A-16

Course Critique and Closing A-I7

B. OTHER TASKS AND SUBJECTS TAUGHT IN RESIDENT TRAINING:

Yes

Yes

Yes

NA

NA

NA

NA

NA

C. ADDITIONAL REMARKS/RATIONALE FOR TAAINING THE TASKS LISTED IN A AND B (IF REQUIRED): NA
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PREFACE

A. COURSE NUMBER:
COURSE TITLE:-

B. PURPOSE:

C. PREREQUISITES:

7K-F3
Radiological Safety

To provide commissioned officers, warrant officers,
enlisted personnel, and civilians with the skills and
knowledge pertaining to radiological safety
principles and procedure~s required tocqualify them to
perform the duties of a.&radiological piotection or
control officer. MOS fr which trained: None.

Prior to reporting for this course, each student is
required to demonstrate a working knowledge of basic
mathematics and radiation physics by completing US
Army Correspondence Subcourse Cml 9100 Radiological
Safety I - Fundamentals.

1. Commissioned officers and warrant officers - a
member of the Active Army or of a Reserve component
who is assigned or under orders for assignment to a
duty. involving radiological safety. No security
clearance required. Obligated service for Active
Army officers - None.

2. Enlisted personnel - selected enlisted personnel
may attend this course upon application to
Commandant, USACMLS, Fort McClellan, AL 36205.
Enlisted personnel will have a minimum GT score of
110 and anticipated assignment as radiologica'.
protection officers as specified in TB 11-666!-204-
12. No security clearance is required.

3. Civilian personnel - must be assigned or under
orders for assignment to a position requiring
training in radiological safety. No security
clearance required.

4. Special information: Application for enrollment
in the Correspondence Course, Cml 9100 Radiological
Safety I - Fundamentals, should be sent to the Army
Institute for Professional Development, Newport News,
VA 23628 on DA Form 145, not less than 60 days prior
to anticipated reporting date for this course.

Students will receive training in tasks necessary to
perform duties in radiological safety.

D. SCOPE:

E. LENGTH:.

F. TRAINING LOCATIONS:

PEACETIME
3 Weeks

MOBILIZATION
3 Weeks

PEACETIME
US Army Chemical School
Fort McClellan, AL 36205

MOBILIZATION
US Army Chemical School
Fort McClellan, AL 36205

i



COURSE SUMMARY

COURSE TITLE: Radiological Safety

SPECIALTY TRAINED: None

P
HOURS:

SUMMARY:

TASK CLUSTER ANNEXES
P

Technical Aspects of
Radiological Safety

SUBTOTAL

ADMINISTRATIVE TIME

INPROCES S ING

OUTPROCESS ING

COMMANDANT'S TIME

.OPEN TIME

PHYSICAL FITNESS TRAINING

SUBTOTAL

TOTAL

RECAPITULATION

EACETIME
128

EACETIME

117

MOBILIZATION
128

H

HOURS

MOBILIZATION

117

ANNEX PAGE

A 4

117 117

2 2

9 9

11

128

11

128

HOURS
PEACETIME MOBILIZATION

SECURITY CLASSIFICATION

All material in this POI
is Unclassified

TOTAL

128

128

128

128



E ý aA....RY (Continued) (
OF INSTRUCTION

Conference 32.2 32.2

Case Study 9.5 9.5

-Demonstration 1.0 1.0

Examination - 2 10.0 10.0

Seminar 1.0 1.0

Television 2.3 2.3

Practical Exercise 1 32.0 32.0

Practical Exercise 2 29.0 29.0

Nonacademic 11.0 11.0

TOTAL 128.0 128.0

K



TASK CLUSTER ANNEX: A Technical Aspects of Radiological Safety

PURPOSE: To provide a working knowledge of fundamental radiological safety
principles for ionizing and nonionizing radiation, to include
storage, handling, transportation, disposal, reporting, control, and
general safety for radioisotopes, neutronic sources, microwave,
laser and machine-produced radiation; to qualify as radiological
protection or control officer.

PEACETIME
117

MOBILIZATION
. 117TOTAL HOURS:

POI FILE: DB 001 Course Orientation (U)

TYPE OF INSTRUCTION: 2C

PEACETIME
HOURS: 2

MOBILIZATION
2

SCOPE: Outline the purpose and major subject areas of the course; describe
the instruction and training procedures; identify the safety hazards
of the course; receive texts and references used during the course.

LESSON REFERENCES: AR 220-58; TRADOC and FORSCOM Supplement 1 to AR 220-58;
Instructor Notes.

POI FILE: DB 010 Structure of Matter (U)

TYPE OF INSTRUCTION: IC

PEACETIME
1

MOBILIZATION
1HOURS:

TRAINING OBJECTIVE:

TASK: Identify and describe the following:

a. Characteristics and location of the proton, neutron, and
electron related to atomic structure and an isotope as related to
atomic structure.

b. Unknown isotopes and the number of protons, neutrons, and
electrons using A and Z number notations.

c. A and Z number notation for any specific element.

CONDITIONS: Given ST 3-155 and Radiological Safety Handbook.

STANDARDS: IAW Radiological Safety Handbook DBO10.

A-i
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SON REFERENCES: ST 3-155; Radiological Safety Handbook; Chase and
Rabinowitz, Principles of Radioisotope Methodology.

I FILE: DB 040 Radioactivity (U)

.PE OF INSTRUCTION: IC, IPE2

PEACETIME MOBILIZATION
OURS: 2 2

'RAINING OBJECTIVES:

TASK 1: Identify the characteristics of ionizing radiation; define
radioactive nuclide and the origin of radiation from the nucleus
of an atom; explain the phenomena of induced radiation.

CONDITIONS: Given ST 3-155, Radiological Safety Handbook, and
Radiological Safety Handbook Supplement.

STANDARDS: IAW Radiological Safety Handbook DB040.

TASK 2: Execute the following:

a. Write and balance nuclear equations.

b. Apply the proper radiation units.

c. Identify the concepts of radioactive decay and half-life.

d. Apply the mathematical solution in solving half-life
problems.

CONDITIONS: Given problems and Radiological Safety Handbook.

STANDARDS: Equations and half-life problems solved with 100 percent
accuracy lAW Radiological Safety Handbook DB040.

LESSON REFERENCES: ST 3-155; Radiological Safety Handbook; Radiological
Safety Handbook Supplement.

POI FILE: DF 020 Radiation Units (U)

TYPE OF INSTRUCTION: IC, 1PE2

PEACETIME MOBILIZATION
HOURS: 2 2

A-2



TRAINING OBJECTIVES:

TASK 1: Identify, define, and use the radiation units roentgen, rad,
rem, dose equivalent, absorbed dose, conversion RBE, quality
factors, distribution factors, and activity units.

CONDITIONS: Given ST 3-155 and Radiological Safety Handbook.

STANDARDS: lAW Radiological Safety Handboqk DF020.
I

TASK 2: Solve equation R-S/d2 for unknownývalue and solve problems on
SI units.

CONDITIONS: Given problems and Radiological Safety Handbook.

STANDARDS: Solutions completed with 100 percent accuracy IAW
Radiological Safety-Handbook DF020.

LESSON REFERENCES: ST 3-155; NCRP Reports 13 and 19; Radiological Safety
Handbook.

POI FILE: DF 040 Nature of X and Gamma Radiation (U)

TYPE OF INSTRICTION: iC

PEACETIME . MOBILIZATION
HOURS: 1 1

TRAINING OBJECTIVE:

TASK: Describe the following:

a. Nature and different types of electromagnetic energy.

b. Production of X and gamma rays, to include Bremstrahlung,
electron, and nuclear de-excitation.

c. Biological hazards with respect to X and gamma rays.

CONDITIONS: Given Radiological Safety Handbook and ST 3-155.

STANDARDS: lAW Radiological Safety Handbook DF040.

LESSON REFERENCES: Radiological Safety Handbook; ST 3-155; Leighton,
Principles of Modern Physics; Sproull, Modern Physics;
Sproull, X-ray in Practice.

POI FILE: DF 050 Table of Isotopes (U)

TYPE OF INSTRUCTION: 3PE2
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PEACETIME MOBILIZATION

HOURS: 3 3 C
TRAINING OBJECTIVE:

TASK: Locate and apply pertinent information contained in the table of
isotopes, including, but not limited to:

a. Nuclide under consideration.

b. Half-life.

c. Type of decay.

d. Percent abundance.

e. Energies of both particulate and electromagnetic emissions.

f. Means of. production.

g. Use of decay schemes.

CONDITIONS: Given problems, Pam 25, and Radiological Safety Handbook.

STANDARDS: Table of isotopes used with 100 percent accuracy lAW
Radiological Safety Handbook DF050 and Pam 25 exercise.

LESSON REFERENCES: Pam 25; Radiological Safety Handbook.

POI FILE: DF 060 Shielding of Charged Particles (U)

TYPE OF INSTRUCTION: IPE2

PEACETIME MOBILIZATION

HOURS: 1 1

TRAINING OBJECTIVES:

TASK 1: Identify the characteristics of alpha and beta radiation, to
include hazards and penetration power.

CONDITIONS: 'Given Pam 25 and Radiological Safety Handbook.

STANDARDS: lAW Pam 25 and Radiological Safety Handbook DF060.

TASK 2: Calculate the penetration power of the beta particle.

CONDITIONS: Given problems, Radiological Safety Handbook, and Pam 25.

STANDARDS: Calculations completed with 100 percent accuracy lAW

Radiological Safety Handbook DF060 exercise.

A-4
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LESSON REFERENCES: Pam 25; Radiological Safety Handbook; ST 3-155.

POI FILE: DF 070 Special Hazards (U)

TYPE OF INSTRUCTION: 2C

PEACETIME MOBILIZATION
HOURS: 2 f 2

TRAINING OBJECTIVE:

TASK: Describe the following:

a. Special hazards associated with commonly used radiation
sources and items containing radioactive materials.

b. Methods of protecting radiation workers from hazards.

c. Special procedures for decontamination.

CONDITIONS: Given Radiological Safety Handbook and Pam 25.

STANDARDS: IAW Radiological Safety Handboo1b1...

LESSON REFERENCES: DA Pam 39-3; TM 3-220; Pam 25; Radiological Safety
Handbook; S. L. Sawyer, Medical Aspects of Radiation
Accidents.

POI FILE: DF 100 Shielding of X and Gamma Radiation (U)

TYPE OF INSTRUCTION: IC, 2PE2

PEACETIME MOBILIZATION
HOURS: 3 3

TRAINING OBJECTIVES:

TASK 1: Define and/or describe the following:

a. Nature and origin of X and gamma radiation and production of
these radiations to include Bremstrahlung.

b. Gamma radiation absorption.

c. Factors influencing absorption efficiency.

d. Mass and linear absorption coefficients.

e. Half-thickness.

A-5



CONDITIONS: Given Radiological Safety Handbook, Pam 25, and
Radiological Safety Handbook Supplement. C

STANDARDS: IAW Pam 25, Radiological Safety Handbook DF100, and
Radiological Safety Handbook Supplement.

TASK 2: Determine the following:

a.. Mass and linear attenuation coefficients for given energies
and shielding material.

b. Half-thickness for given energies and shielding material.

CONDITIONS: Given problems, Radiological Safety Handbook, Radiological
Safety Handbook Supplement, and Pam 25.

STANDARDS: Problems solved with 100 percent accuracy lAW Radiological
-Safety Handbook DF100.

LESSON REFERENCES: Pam 25; Radiological Safety Handbook; ST 3-155;
Radiological Safety. Handbook Supplement; Evans, The
Atomic Nucleus; Friedlander and Kennedy, Nuclear and
Radiochemistry.

POI FILE: DF 110 Basics of Radiation Detection. (U)

TYPE OF INSTRUCTION: IC

PEACETIME
HOURS: 1.

MOBILIZATION
i

SCOPE: Provide student a safety orientation on procedures to be followed in
the radiological laboratory.

TRAINING OBJECTIVE:

TASK: Identify the basics of operations used in radiation detection and

absorption, and describe the principles of operation of basic
radiac instruments.

CONDITIONS: Given ST 3-155 and Radiological Safety Handbook.

STANDARDS: lAW Radiological Safety Handbook DF110.

LESSON REFERENCES: ST 3-155; Radiological Safety Handbook.

POI FILE: DF 130 Computational Procedures in Physical Sciences (U)

TYPE OF INSTRUCTION: 2PE2
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PEACETIME MOBILIZATION
HOURS: 2 2

TRAINING OBJECTIVE:

TASK: Solve practical problems related to material covered in
subannexes B01-2 through B01-11.

CONDITIONS: Given practical problems, all references and instructor
assistance. '

STANDARDS: Problems solved with 100 percent accuracy IAW Radiological
Safety Handbook DF130.

LESSON REFERENCES: ST 3-155; Radiological Safety Handbook; Radiological
Safety Handbook Supplement; Pam 25.

POI FILE: DF 138 Examination Radiological Safety I (U)

TYPE OF INSTRUCTION: 3E2

PEACETIME MOBILIZATION
HOURS: 3 3

TRAINING OBJECTIVE:

TASK: Apply radiological safety procedures.

CONDITIONS: Given examination and 150 minutes, with references during
problem-solving portion only.

STANDARDS: 70 percent accuracy lAW school solution.

LESSON REFERENCES: All references in Radiological Safety I subannexes.

POI FILE: DF 140 Radiac Instruments (U)

TYPE OF INSTRUCTION: 4PE1

PEACETIME MOBILIZATION
HOURS: 4 4

TRAINING OBJECTIVE:

TASK: Operate and perform operator maintenance on selected radiac
instruments.

CONDITIONS: In a radiological laboratory, given requirement and IM-9E,
IM-147, IM-930, IM-174 series, AN/PDR-27() radiac
instruments, and PP-1578A/PD.
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.'ANDARDS: lAW procedures outlined in Radiological Safety Handbook
DF140 and applicable technical manuals. (

REFERENCES: TM 11-6665-209-20; TM 11-6665-213-12; TM 11-6665-214-10;
TM 11-6665-224-15; TM 11-6665-232-12; TM 38-750; TB
750-242-3; TB SIG 226-8; TB SIG 226-9; ST 3-155;
Radiological Safety Handbook; CD Handbook FGE 519;
Handbook for Radiological Monitors; Rad Div Safety SOP.

FILE: DF 170 Standards for Protection (U)

IE OF INSTRUCTION: IC, 2PE2

PEACETIME
3

MOBILIZATION
3iURS:

RAINING OBJECTIVES:

TASK 1: Describe and use terminology related to exposure guidance and
control.

)NDITIONS: Given Pam 25, Radiological Safety Handbook, and
Radiological SafetyHandbook Supplement.

STANDARDS: IAW AR 40-14, AR 385-11, and Title 10, Part 19 and 20 CFR.

TASK 2: Execute the following:

a. Control allowable doses and record these doses.

b. Restrict areas as necessary to include use of Title 10, Part
20, App B, CFR.

c. Apply procedures required for safety program.

d. Post areas as necessary.

CONDITIONS: Given requirement and use of Pam 25, Radiological Safety
Handbook, and Radiological Safety Handbook Supplement.

C

STANDARDS: Actions completed lAW AR 40-14, AR 385-11, Title 10, Part 19
and 20 CFR, and Radiological Safety Handbook DF170.

LESSON REFERENCES: AR 40-14; AR 385-11; Title 10, Part 19 and 20, CFR; Pam
25; Radiological Safety Handbook; Radiological Safety
Handbook Supplement.

POI FILE: DF 180 Safe Handling and Storage of Radioactive Material (U)

TYPE OF INSTRUCTION: IC, 1PE2

A-8



PEACETIME MOBILIZATION

HOURS: 2 2

TRAINING OBJECTIVES:

TASK 1: Identify the following:

a. Seven methods of exposure and contamination control.

b. Application of all forms of haieling techniques.

c. Storage and maintenance of all forms of radioactive material
limiting the exposure dose to operating personnel to as low as
practical.

CONDITIONS: Given Radiological Safety Handbook.

STANDARDS: IAW Radiological Safety Handbook DF180.

TASK 2: Calculate source strength for radioactive sources and dose
rates at any distance from a source point.

CONDITIONS: Given problems, Pam 25, Radiological Safety Handbook, and
Radiological Safety Handbook Supplement.

STANDARDS: Calculations completed with 100 percent accuracy IAW
Radiological Safety Handbook DF1B0.

LESSON REFERENCES: AR 385-11; AR 700-64; TM 3-260; TM 3-261; Radiological
Safety Handbook.

POI FILE: DF 200 Introduction to Scaler Counting (U)

TYPE OF INSTRUCTION: 1PE2, 3PEI

PEACETIME MOBILIZATION
HOURS: 4 4

TRAINING OBJECTIVES:

TASK 1: Describe the main components of the scaler assembly, the
function of each, and calculate data required in the operation
of a scaler system.

CONDITIONS: Given problems, pertinent data, and Radiological Safety
Handbook.

STANDARDS: Descriptions and calculations completed IAW Radiological
Safety Handbook DF200.
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TASK 2: Determine resolving time, operating voltage and dead time of a
scaler system.

CONDITIONS: In a radiological laboratory, given scaler system,
radioactive source, and Radiological Safety Handbook.

STANDARDS: Procedures applied and data derived with 100 percent
accuracy lAW Radiological Safety Handbook DF200.

LESSON REFERENCES: ST 3-155; Radiological Safety Handbook; Overman and
Clark, Radioisotope Techniques; Chase and Rabinowitz,
Principles of Radioisotope Methodology.

POI FILE: DF 212 Characteristics and Detection of Neutrons (U)

TYPE OF INSTRUCTION: 1C, 2PE1.

PEACETIME
3

MOBILIZATION
3HOURS:

TRAINING OBJECTIVES:

TASK 1: Identify terminology and principles of neutron detection and
shielding.

CONDITIONS: Given ST 3-155'.and Radiological Safety Handbook.

STANDARDS: lAW Radiological Safety Handbook DF212.

TASK 2: Perform neutron monitoring and calculate neutron production,
determine neutron dose, and calculate neutron dose and rem.

CONDITIONS: In a radiological laboratory, given problems, neutron
source and neutron monitoring instruments.

STANDARDS: Actions completed with 100 percent accuracy lAW Radiological
Safety Handbook DF 212.

LESSON REFERENCES: DA Pam 39-3; ST 3-155; Radiological Safety Handbook;
Kaplan, Nuclear Physics; Radiation Safety Course, Part 1,

Argonne National Laboratory.

Q

POI FILE: DF 230 Shielding Properties of Material (U)

TYPE OF INSTRUCTION: 1PE2, 2PEI

PEACETIME
HOURS: 3

MOBILIZATION
3
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TRAINING OBJECTIVES:

TASK 1: Calculate the thickness of shielding materials necessary to
reduce the dose rate to a given level.

CONDITIONS: Given Pam 25, Radiological Safety Handbook, and
Radiological Safety Handbook Supplement.

STANDARDS: Calculations completed with 100fpercent accuracy IAW
Radiological Safety Handbook DR230.

TASK 2: Perform laboratory measurements to determine the half-thickness
of shielding materials and solve shielding problems.

CONDITIONS: In a radiological laboratory, given radioactive source,
eight shields, AN/PDR-27(), and Radiological Safety
Handbook.

STANDARDS: Requirements completed with 100 percent accuracy IAW
Radiological Safety Handbook DF230.

LESSON REFERENCES: ST 3-155; TM 11-6665-209-20; Radiological Safety
Handbook; Radiological Safety Handbook Supplement; Rad Div
Safety SOP.

POI FILE: DF 241 Introduction to Gamma Analysis (U)

TYPE OF INSTRUCTION: 1C, 3PE1

PEACETIME MOBILIZATION
HOURS: 4 4

TRAINING OBJECTIVES:

TASK 1: Describe the scintillation process, its use in radiation
detection, and the capabilities and limitations of scintillation
instruments.

CONDITIONS: Given ST 3-155 and Radiological Safety Handbook.

STANDARDS: lAW Radiological Safety Handbook DF241.

TASK 2: Use the mechanism for energy transfer in a liquid scintillation
system, and operate the pulse height channel analyzer and
proportional system.

CONDITIONS: In a radiological laboratory, given requirement and
scintillation systems.

STANDARDS: Requirement completed IAW prescribed operational procedures.
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LESSON REFERENCES: ST 3-155; Radiological Safety Handbook; W. J. Price,
Radiation Detection; FPA Gamma Spectro-Analysis Handbook;
E. Schram, Organic Scintillation Detectors; S. C. Curran,
Luminesence and the Scintillation Counter.

POI FILE: DF 250 Alpha Instruments (U)

TYPE OF INSTRUCTION! IC, IPEI

C

PEACETIME
2

MOBILIZATION
2HOURS:

TRAINING OBJECTIVES:

TASK 1: Describe the nature of alpha particles, their physical
components, range in air, velocity, ionization potential,
penetration ability, and monitoring requirements.

CONDITIONS: Given Radiological Safety Handbook.

STANDARDS: lAW Radiological Safety Handbook DF250.

TASK 2: Describe theory and demonstrate operation, preoperational
checks, maintenance, and decontamination of alpha instruments.

CONDITIONS: Given requirement, AN/PDR-54, AN/PDR-56, and AN/PDR-60.

STANDARDS: lAW prescribed operation and maintenance procedures of
applicable technical manuals.

TASK 3: Monitor for alpha radiation and convert meter readings to
microgram Pu-239 per square meter.

CONDITIONS: In a radiological laboratory, given requirement, AN/UDM-6,
radiac source set and AN/PDR-60.

STANDARDS: Exercise completed with 100 percent accuracy lAW
Radiological Safety Handbook DF250.

LESSON REFERENCES: TM 3-6665-203-10; TM 11-6665-208-15; TM 11-6665-221-15;
TM 11-6665-245-12; ST 3-155; Radiological Safety Handbook;
NAVSHIPS 94433.

C

POI FILE: DF 290 Beta Particle Considerations (U)

TYPE OF INSTRUCTION: 5PE2

PEACETIME
HOURS: 5

MOBILIZATION
5
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TRAINING OBJECTIVE:

TASK: Calculate source strength and compute shielding requirements for
beta and positron emitters, including all associated gamma and
X-rays.

CONDITIONS: Given problems, Radiological Safety Handbook, Pam 25, and
Radiological Safety Handbook Supplement.

STANDARDS:

LESSON REFERENCES

Calculations completed with 10Qpercent accuracy IAW
Radiological Safety Handbook DV90.

5:
Radiological Safety Handbook; Radiological Safety
Handbook Supplement; Pam 25; Kaplan, Nuclear Physics;
Price, Nuclear Radiation Detection.

POI FILE: DF 310 Radiac Instrument Calibration Techniques and Equipment

TYPE OF INSTRUCTION: IC, 7PE1

(U)

PEACETIME
8

MOBILIZATION
8HOURS:

TRAINING OBJECTIVES:

TASK 1: Describe the following:

a. Sources of calibration error.

b. The Army's Radiac Calibration System.

c. Prerequisites for radiological protection officer to qualify
as a custodian.

d. Characteristics, unpacking procedures, and safety
requirements for radiac calibrators.

CONDITIONS: Given Radiological Safety Handbook.

STANDARDS: IAW Radiological Safety Handbook DF310.

TASK 2: Supervise safety and operate radiac calibrators.

CONDITIONS: In a radiological laboratory, given requirement, IM-9E,
IM-174, IM-174A, AN/PDR-27, AN/PDR-60, PP-1578A/PD,
AN/UDM-2, AN/UDM-6, M3A1 Source Set, and laboratory
accessories.

STANDARDS: Actions completed lAW Radiological Safety Handbook DF310 and
applicable technical manuals.
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,SON REFERENCES: AR 750-25; FM 29-27; TM 3-6665-202-10; TM 3-6665-203-10;
TM 11-6665-209-20; TM 11-6665-213-12; TM 11-6665-214-10;
TM 11-6665-221-15; TM 11-6665-224-15; TM 11-6665-232-12;
TB SIG 226-8; TB SIG 226-9; TB 11-6665-215-12/1; TB
11-6665-227-12; TB 750-242-3.

POI FILE: DF 320 Computational Procedures in Physical Sciences (U).

TYPE OF INSTRUCTION: 2PE2

PEACETIME MOBILIZATION
HOURS: 2 2

TRAINING OBJECTIVE:

TASK: Solve practical problems related to material covered in
subannexes BOI-15 through BO0-24.

CONDITIONS: Given practical problems, all references and instructor
assistance.

STANDARDS: Problems solved with 100 percent accuracy lAW Radiological
Safety Handbook DF320.

LESSON REFERENCES: ST 3-155; Radiological Safety Handbook; Radiological
Safety Handbook Supplement; Pam 25.

POI FILE: DF 328 Examination Radiological Safety II (U)

TYPE OF INSTRUCTION: 3E2

PEACETIME MOBILIZATION
HOURS: 3 3

TRAINING OBJECTIVE:

TASK: Demonstrate proficiency in performing radiological safety
procedures.

CONDITIONS: Given examinatibn and 150 minutes, with references during
problem-solving portion only.

STANDARDS: 70 percent accuracy lAW school solution.

LESSON REFERENCES: All references in Radiological Safety II subannexes.

POI FILE: DF 340 Leakage Test (U)

TYPE OF INSTRUCTION: IC
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PEACETIME MOBILIZATION
HOURS: 1 1

TRAINING OBJECTIVE:

TASK: Describe the following:

a. Purpose, methods, and procedures for performing leakage tests.I

b. Determination of acceptable level of contamination.

c. Environmental monitoring.

d. Bio-assay sampling.

CONDITIONS: Given Radiological Safety Handbook.

STANDARDS: lAW TM 3-260, TM 3-261, and Radiological Safety Handbook
DF340.

LESSON REFERENCES: TM 3-260; TM 3-261; Radiological Safety Handbook; NBS
Handbook 73.

POI FILE: DF 350 Control and Reporting of Radioactive Material (U)

TYPE OF INSTRUCTION: IC, IPE2

PEACETIME MOBILIZATION
HOURS: 2 2

TRAINING OBJECTIVE:

TASK 1: Identify procedures for obtaining DA authorization and written
permission for issue of radioactive material and use of
radioactive substances on the RPO's installation.

CONDITIONS: Given Radiological Safety Handbook.

.STANDARDS: lAW procedures prescribed in AR 385-11.

TASK 2: Describe supervision and operation of the installation
radioactive material control point.

CONDITIONS: Given Radiological Safety Handbook.

STANDARDS: IAW procedures prescribed in AR 385-11 and Radiological
Safety Handbook DF350.

TASK 3: Prepare reports and records from leakage test data.

CONDITIONS: Given Radiological Safety Handbook.
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STANDARDS: Exercise completed with 100 percent accuracy lAW C
Radiological Safety Handbook DF350.

.LESSON REFERENCES: AR 385-11; TM 3-260;. TM 3-261; Radiological Safety
Handbook DF350.

POI FILE: DF 370 Licensing and SOP Writing (U)

TYPE OF INSTRUCTION: 2C

PEACETIME MOBILIZATION
HOURS: 2 2

TRAINING OBJECTIVE:

TASK: Describe procedures for:

a, Preparing application for an NRC license.

b. Preparing application for renewal and amendments.

c. Routing and staffing of application requests.

d. DA controlling and reporting of nonlicensed radioactive
material.

e. Preparing and administering SOPs.

CONDITIONS: Given Radiological Safety Handbook, Radiological Safety
Handbook Supplement, Rad Div SOP, and Health Physics Safety
SOP.

STANDARDS: lAW AR 385-11, Title 10 CFR, and NRC Regulatory Guide.

LESSON REFERENCES: AR 385-11; Title 10, CFR; Health Physics Safety SOP;
Radiological Safety Handbook; Rad Div SOP; NRC Regulatory
Guide.

POI FILE: DF 380 Air Sampling (U)

TYPE OF INSTRUCTION: 2PE1

PEACETIME MOBILIZATION
HOURS: 2 2

TRAINING OBJECTIVE:

TASK: Organize, establish, and conduct routine air sampling operations
to include:
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a. Removing, cutting, and preparing the air sample for counting.

b. Performing required radiation counting on the air sample.

c. Performing required calculations to determine long lived
activity of the air sample.

CONDITIONS: In a radiological laboratory, given air sampler, scaler
system, laboratory accessorieS, and sampling problems..

STANDARDS: Sampling and calculations compIeted with 100 percent
accuracy IAW TM 3-260, TM 3-261, and Radiological Safety
Handbook DF380.

LESSON REFERENCES: TM 3-260; TM 3-261; Radiological Safety Handbook.

POI FILE: DF 400 Transportation of Radioactive Material (U)

TYPE OF INSTRUCTION: .7G, .3T, 3PE2

PEACETIME MOBILIZATION
HOURS: 4 4

TRAINING OBJECTIVES:

TASK 1' -Define and use terms pertinent to transportation of radioactive
materials.

CONDITIONS: Given Radiological Safety Handbook.

STANDARDS: lAW Radiological Safety Handbook DF400.

TASK 2: Perform the following:

a. Apply regulations on packaging, marking, labeling, and
sending/receiving radioactive material.

b. Brief drivers, furnish written instructions, and placard
vehicles.

c. Calculate required shielding problems.

CONDITIONS: Given practical problems and Radiological Safety Handbook.

STANDARDS: Actions completed IAW AR 385-11, Titles 10 and 49 CFR, and
Radiological Safety Handbook DF400.

LESSON REFERENCES: AR 385-11; TM 55-315; TM 38-250; Title 10, Part 19 and 20
and Title 49, CFR; BOI Tariff 600B; Radiological Safety
Handbook; TV Tape OCS 1104.
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POI FILE: DF 410 Disposal of Radioactive Waste Material (U)

TYPE OF INSTRUCTION: 1C, IPE2

PEACETIME MOBILIZATION
HOURS: 2 2

TRAINING OBJECTIVES:

TASK 1: Identify and describe the following:

a. Disposal terminology.

b. Responsibilities and duties of all levels in CONUS regarding
the Army's radioactive material procedures.

c. Actions of organizations with disposable radioactive
material.

d. Requirements for the escort of radioactive material.

e. Requirements for the use of the sanitary sewage system.

f. Advantages and limitations of ultimate disposal methods.

CONDITIONS: Given Radiological Safety Handbook.

STANDARDS: lAW AR 385-11, Title 10 CFR, and Radiological Safety
Handbook.

TASK 2: Perform computations on use of sanitary sewage system and
disposal requests.

CONDITIONS: Given problems and Radiological Safety Handbook.

STANDARDS: Computations completed with 100 percent accuracy IAW
Radiological Safety Handbook DF410.

LESSON REFERENCES: AR 385-11; TM 3-260; TM 3-261; Title 10, Part 20, CFR;
IRadiological Safety Handbook.

Q

POI FILE: DF 420 Radiological Decontamination (U)

TYPE OF INSTRUCTION: IC, 3PE1

PEACETIME MOBILIZATION
HOURS: 4 4

TRAINING OBJECTIVES:

TASK i: Identify the following:
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a. Definition and procedure for calculating residual number.

b. Principles of radiological decontamination.

c. Three conditions which must exist before decontamination is
undertaken.

d. Categories of control of a corttaminated area.

e. Principal methods of radiolo. cal decontamination.

CONDITIONS: Given Pam 25 and Radiological Safety Handbook.

STANDARDS: IAW Radiological Safety Handbook DF420.

TASK 2: Decontaminate various surfaces.

CONDITIONS: In a radiological laboratory, given contaminated surfaces,
AN/PDR-270, scaler system, handling tools, protective gear,
water, soap, wetting agent, and organic solvent..

STANDARDS: Perform decontamination procedures lAW Radiological Safety..
Handbook DF420 and established safety requirements. -

LESSON REFERENCES: FM 3-15; TM 3-220; TM 11-6665-209-20; General Dynamics
Health Physics Handbook; Pam 25; Radiological Safety
Handbook.

POI FILE: DF 430 Health Physics Environmental Survey (U)

TYPE OF INSTRUCTION: 2PE1

PEACETIME MOBILIZATION
HOURS: 2 2

TRAINING OBJECTIVE:

TASK: Perform environmental surveys, to include planning considera-
tions and evaluation of contamination levels.

CONDITIONS: In a laboratory environment, given AN/PDR-27(), scaler
system, smears, data collection material, and protective
gear.

STANDARDS: Survey performed with 100 percent accuracy lAW AR 385-11,
Title 10 CFR, and Radiological Safety Handbook DF430.

LESSON REFERENCES: AR 385-11; TM 11-6665-209-20; Title 10, Part 20, CFR; Rad
Div SOP; Radiological Safety Handbook.
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FILE: DF 440 Radiological Safety Involving X-Rays (U)

E OF INSTRUCTION: IC, 2PEI

PEACETIME MOBILIZATION
JRS: 3 3

AINING OBJECTIVES:

TASK 1: Describe the following:

a. Principles of operation of an X-ray generator.

b. Safety requirements for X-ray operators and technicians.

c. Operation of survey itstruments used for X-ray surveys.

d. Procedure for requesting X-ray surveys.

e. Procedure for inspecting and determining whether existing
facilities meet requirements.

CONDITIONS: Given Radiological Safety Handbook.

STANDARDS: lAW Pam 25 and Radiological Safety Handbook DF440.

TASK 2: Execute the following:

a. Calculate shielding.

b. Determine the effects of shielding.

c. Charge X-ray survey instruments.

d. Operate neutron moisture density gauge.

CONDITIONS: In a radiological laboratory, given Victoreen Model 471
radiacmeter, Victoreen condensor "R" system, neutron
moisture density gauge, and shielding problems.

STANDARDS: lAW procedures prescribed in Radiological Safety Handbook.

LESSON REFERENCES: TM 5-805-12; Pam 25; Radiological Safety Handbook; PHS
Handbooks, Basic Radiological Health and Occupational
Radiation Protection.

P01 FILE: DF 450 Lasers - Operation and Safety (U)

TYPE OF INSTRUCTION: 2C, ID
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PEACETIME MOBILIZATION
HOURS: 3 3

TRAINING OBJECTIVES:

TASK 1: Describe the following:

a. Operation of a laser system.
I

b. Hazards associated with lasers.

c. Application of regulations roýhazard situations.

d. Agencieg where aid in evaluation of hazards can be obtained.

CONDITONS: Given Radiological Safety Handbook.

STANDARDS: IAW AR 40-16 and Radiological Safety Handbook DF450.

TASK 2: Demonstrate operation of lasers, to include hologram and
related safety equipment.

CONDITIONS: In a radiological laboratory, with lasers and optical
system, hologram, associated laboratory equipment, and
goggles.

STANDARDS: IAW laser operations procedures and Radiological Safety
Handbook DF450.

LESSON REFERENCES: AR 40-46; TB Med 279; Radiological Safety Handbook; L.
Goldman, Biomedical Aspects of the Laser; K. Stebbry,
Lasers and Their Applications.

POI FILE: DF 460 Microwave Radiation and Safety Procedures (U)

TYPE OF INSTRUCTION: IC, IPEI

PEACETIME MOBILIZATION
HOURS: 2 2

TRAINING OBJECTIVES:

TASK 1: Describe the following:

a. Procedures for microwave generation and transmission.

b. Uses of microwave radiation.

c. Physiological effects and protective measures used with
microwave radiation.
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d. Military and federal exposure criteria.

CONDITIONS: Given Radiological Safety Handbook.

STANDARDS: lAW guidelines prescribed in AR 40-583, TB Med 523, Pam 25,
Lasers and Microwave Hazards, and Radiological Safety
Handbook DF460.

TASK 2: Perform microwave oven surveys.

CONDITIONS:. In a radiological laboratory, given Narda 8100 and 8200
series, instruments, microwave oven, and associated
laboratory equipment.

STANDARDS: Monitoring procedures performed lAW AR 40-583 and
Radiological Safety Handbook DF460.

LESSON REFERENCES: AR 40-583; TB Med 523; Course Manual, Lasers and
Microwave Hazards; USAEHA-EA, Biological Effects of
Microwave Radiation, Vol 1; Pam 25; Radiological Safety
Handbook.

POI FILE: DF 470 Radiation Protection Officer Case Studies (U)

TYPE OF INSTRUCTION: 4CS

PEACETIME MOBILIZATION
HOURS: 4 4

TRAINING OBJECTIVE:

TASK: Solve problems concerning radiological protection officer (RPO)
duties.

CONDITIONS: Given case studies and all previous student references.

STANDARDS: Solutions lAW all governing regulations and Radiological
Safety Handbook DF470.

LESSON REFERENCES: All references in radiological safety subannexes.

(

(

POI FILE: DF 490 NAICP Orientation (U)

TYPE OF INSTRUCTION: IC

PEACETIME
HOURS: I

MOBILIZATION
I
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TRAINING OBJECTIVES:

TASK 1: Identify DOD, DA, and other agency policies and responsibili-
ties governing procedures for response to a nuclear accident/
incident.

CONDITIONS: Given situations involving hypothetical nuclear accidents/
incidents.

STANDARDS: IAW AR 50-5, FM 3-15, and Nuclear Weapons Accident Response
Procedure (Draft).

TASK 2: Determine responsibilities and actions of personnel and
response teams for nuclear accidents/incidents.

CONDITIONS: Given a situation concerning organization and functioning
of response teams, NAIC, and division staffs, control
measures and monitoring, survey, and decontamination
procedures.

STANDARDS: IAW FM 3-15.

LESSON REFERENCES: AR 50-5; FM 3-15; Nuclear Weapons Accident Response
Procedures (Draft); TVT NVWAX 79.

POI FILE: DF 501 SL-1 Accidents (U)

TYP.E OF INSTRUCTION: 2T

PEACETIME MOBILIZATION
HOURS: 2 2

TRAINING OBJECTIVE:

TASK: Describe all required operations and controls at accident sites
involving radioactive materials.

CONDITIONS: Provided NRC TV tapes on SL-1 accidents.

STANDARDS: IAW military and federal guidelines for operations and
control at SL-1 accident sites.

LESSON REFERENCES: AR 385-11; Title 10, Part 19 and 20, CFR; NRC TV Tapes
1108, 1109, and 1110.

POI FILE: DF 510 Management of Radiation Accidents (U)

TYPE OF INSTRUCTION: .5C, 5.5CS

PEACETIME MOBILIZATION
HOURS: 6 6
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TRAINING OBJECTIVES:(

TASK 1: Describe the following:

a. Radiation accidents and incidents involving nonweapon
material.

b. Causes of accidents/incidents and influencing factors.

c. Guidelines for emergency planning.

d. Accident/incident reporting.

e. Handling radiation accidents in safe and expeditious manner.

CONDITIONS: Given Radiological Safe'tyHandbook.

STANDARDS: In compliance with applicable regulations and Radiological
Safety Handbook DFS10.

TASK 2: Solve problems concerning the management of radiation accidents.

CONDITIONS: Given case studies and all previous student references.

STANDARDS: Solutions lAW all governing regulations and Radiological
Safety Handbook DF510.

LESSON REFERENCES: AR 385-11; AR 385-40; Title 10, Part 19 and 20, CFR; NCRP
Report No. 29; PHS Training Manual, Management of
Radiation Accidents; Radiological Safety Handbook.

POI FILE: DF 530 Medical Aspects of Ionizing Radiation (U)

TYPE OF INSTRUCTION: 2C

PEACETIME MOBILIZATION
HOURS: 2 2

TRAINING OBJECTIVE:

TASK: Describe the following:

a. Mechanism of the interaction of ionizing radiation with
matter.

b. Manifestation of genetic damage at the cellular level, to
include lethal and nonlethal effects, mutations, and relative
radiosensitivity.
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c. Clinical picture of radiation injury from both acute and
chronic exposures.

CONDITIONS: Given Radiological Safety Handbook.

STANDARDS: IAW NRC Regulatory Guide No. 8-29 and Radiological Safety
Handbook DF530.

LESSON REFERENCES: NRC Regulatory Guide No. 8-2p; Radiological Safety
Handbook. &

POI FILE: DF 540 Computational Procedures in Physical Sciences (U)

TYPE OF INSTRUCTION: ZPE2

PEACETIME MOBILIZATION
HOURS: 2 2

TRAINING OBJECTIVE:

TASK: Solve practical problems related to material covered in
subannexes B01-28 through B01-42.

CONDITIONS: Given practical problems, all references, and instructor
assistance.

STANDARDS: Problems solved with 100 percent accuracy LAW Radiological
Safety Handbook DF540.

LESSON REFERENCES: ST 3-155; Radiological Safety Handbook; Radiological
Safety Handbook Supplement; Pam 25.

P0I FILE: DF 548 Examination Radiological Safety III (U)

TYPE OF INSTRUCTION: 4E2

PEACETIME MOBILIZATION
HOURS: 4 4

TRAINING OBJECTIVE:

TASK: Demonstrate proficiency in performing radiological safety
procedures.

CONDITIONS: Given examination and 200 minutes, vith references during
problem-solving portion only.

STANDARDS: 70 percent accuracy IAW school solution.

LESSON REFERENCES: All references in Radiological Safety III subannexes.
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POI FILE: DZ 040 Seminar - Radiological Safety (U)

TYPE OF INSTRUCTION: IS

C
PEACETIME

HOURS: 1
MOBILIZATION

1

SCOPE: Provide student-with an opportunity to evaluate and discuss the
course of instruction and various problems offered from the class.

LESSON REFERENCES: All references in Radiological Safety III portion of
instruction.

POI FILE: DZ 900 Course Critique and Closing (U)

TYPE OF INSTRUCTION: 2C

PEACETIME
HOURS: 2

MOBILIZATION
2

SCOPE: Student will be able to critique the course of instruction; turn in
texts and reference manuals; resolve problems concerning material
presented.

LESSON REFERENCES: All previous instruction.
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EQUIPMENT SUMMARY

TOTAL REQUIRED PER
SINGLE COURSE ITERATION
PEACETIME MOBILIZATION

AVERAGE
STUDENT TO EQUIP RATIO
PEACETIME MOBILIZATIONLIN/NSN NOMENCLATURE REMARKS

Scales W/Pig W/GM2

Standard Sources

Hand and Foot Monitor

External Monitor
AN/PDR-27

Neutron Rem Counter,
Eberline Rascal Model
PRS-2P/NRD

Neutron Instrument,
Eberline BF3 Counter

Neutron Dosimeter

Bonner Sphere Neutro'n
Detector.

Liquid Scintillation
System

Multichannel Analyzer

12

2

12

I

2

1

3

2:1

12:1

24:1

8:13

2

2

2

2:1

12:1

24:1

8:1

24:1

12:1

12:1
W-4 --

1

2

2

24:1

12:1

12:1

24:1

24:1

I
I 24:1

24:11

I I 24:1 24:1



.

LIN/NSN

Q93303
6665-00-
856-8235

NOMENCLATURE

Single Channel Analyzer

Scintillation Heads

24V Staplex Air Sampler

lIOV Staplex Air Samplei

Victoreen Module 471
Radiacmeter

Victoreen Condenser "R"
Instrument W/Chamber

Laser Eye Protective
Goggles

Laser and Optical Systet
(He-Ne)

Hologram

Microwave Oven

NARDA 8100 Series
Microwave Instrument

NARDA 8200 Series
Microwave Instrument

TOTAL REQUIRED PER
SINGLE COURSE ITERATION
PEACETIME MOBILIZATION

2 2

I I

r 1 1

AVERAGE
STUDENT TO EQUIP RATIO
PEACETIME MOBILIZATION

24:1 24:1

12:1 1.2:1

24:1 24:1

24:1 24:1

REMARKS

2 2

22

2

1

2

I

2

I

2 ,

2

2

12:1

12:1

12:1

24:1

12:1

24:1

12:1

:2;1I

12:1

12:1

12:1

3F4. _-

12:1

24:1

12:1

12:1

MW Source Set I I'I 24:1 ." 24:1



TOTAL REQUIRED PER
SINGLE COURSE ITERATION
PEACETIME MOBILIZATIONLIN/NSN

Q19613
6665-00-
542-1587

Q19681
6665-00-
211-6895

Q19750
6665-00-
965-1516

Q19339

C75606
6665-00-
179-9037

C74507
6665-00-
767-7497

Q20798
6665-00-
243-8199

Q20935
6665-00-
752-7759

Q21209
6665-00-
542-0729

NOMENCLATURE

AN/PDR-54 Radiac Set

AVERAGE
STUDENT TO EQUIP RATIO
PEACETIME MOBILIZATION REMARKS

I I 24:1 24:1

AN/PDR-56 Radiac Set

AN/PDR-60 Radiac Set

AN/PDR-27 ( ) Radiac Set

AD/UDM-2 Radiac Calibrator

AN/UDM-6 Radiac Calibrator

IM-9E/PD Radiacmeter

IM-93 ( )/UD Radiacmeter

12

14

14

12 2:1 2:1

14

14

2:1

2:1

2:1

2:1

Note I

Note I

.12 12 2:1

12

24

12 2:1

2:1

2:

1:1

3:1

24 1:1

8 8 3:1

IM-1I7/PD Raciacmeter 2 2 12:1 .12:1



TOTAL REQUIRED PER
SINGLE COURSE ITERATION
PEACETIME MOBILIZATION

AVERAGE
STUDENT TO EQUIP RATIO
PEACETIME MOBILIZATIONLIN/NSN

Q21483
6665-00-
856-8037

Q21 4 83
6665-00-
999-5145

E00533
6665-00-
542-1177

NOMENCLATURE REMARKS

IM-174/PD Radiacmeter

IM-174A/PD Radiacmeter

PP-1578A/PD Radiac
Detector Charger

12 12 2:1 2:1

2:1.12

8

12 2:1

8 3:1

Note 1: Total equipment requirements that exceed the student to equipment ratio is for instructor and/or
safety usage.

Eq.



SPECIFICATION CHANGE NOTICE
(SEu fXIL-'•h-fl FM irsTwC'oWS)

I. ORIGINATOR KAIC P IDm flaSS

Magnavox Electronics Systems Co.
1313 Production Road
Fort Wayne, IN 46808
7. 1)3704 DZSIGNATS0

FIST DMD'
B . 3U.ATED a10 NO.

IE4GJ057005
11. CNFIGURATION ,T04 ;GoEC Computer Program
Confiouration Item Snerifiration Tvoe BR

s/. 0F 0 AdTIVITg

S/N 0001 A pnd Higher

7)113 NOTICE INFVOI3 RECIPIENTS 7HAT THE SPEC1FICATION I0ENTIrIED UEMBER IJIND REVISION UTTEI7R

SHOW IN BLOCK 4 HAS BEEN CHANGED. THE PAGES C14MIGE BY THIS 501 B13116 ThOSE FUOIMMNSED HEREWITH AND

CAVMING THE SMAE DATE AS THIS3 SIX. THE PAGES Or ThE PAGE IAwEwS AMD DATES LISTED BELOW IN THE

MAMdARY OF CHANGED PAGES. CIMINED WITH NON-LISTED PAGES OF.ThE ORIGINAL IS2JE Of THE REVISION

ISIOWI IN BLOCK 4. CONSTIJUILTE ICLMSRWIT MMRION Of THIS WECIFICATION.

1.sCN NO. 14.PAGES CHANGED (IND ICATE DELETIONS) 
10 IA 1 13 DATE

001

"o

i, ii, v, vi, vii, viii, ix, 39, 40,61,62, 91, 92, 117,
118, 139, 140, 169, 170i.185, 18.6,. 189, 190, 211, 212, 213
214

10-3, 10-4,-10-5, 10-6, 10-9 through 10-36, 10-39 through

10-46

40A, 40B, glA, 91B,.139A, 139B, 170A, 170B, 186A, 186B.

X
X,
X

X
X

21 Iovember

X

!

AI
t, -- 1019. TECHNI CAL CONOJARENCE D'Cg.~~~'Z."jATE

PAUJL*A. TREMBLAY* "FIST DM3) System iaager J21 NoYV'ember 85
DD IZ "-.. 169 6 . *3' iAdiceffs sarfrawsref forliorpece. 'A* ioaicetwe e"wtfpajr#.

W4. low *-A" .001


