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WARNINGS

The M3A1 Radiocactive Source Set incorporates radiocactive

-Cobalt-60 (Co-60). Use of the source set shall be under

‘the supervision of & qualified individual who has received
specific training on the proper use of the set.

Never eat, drink, or smoke in areas ‘where radicactive
. material are used/stored. : {

'

Before removing the radicactive source capiule from the
shield, a calibration site must be selectel. 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 sStream

of traffic, Deviations from the calibration site requirements
shall be as approved by the US Army Communlcations-Electronlcs
Command (CECOM) Safety Office.

Each time.the radiocactive source 1s removed from the shield, the
Radiation Protection Officer (RPO) must delineate the radiation
controlled aree and post radiation warning signs.

Never allow personnel without rilm badges and/or dosimeters

- Klways use the magnetic handler for handling the radioactive
'source. Never touch the radiocactive socurce capsule,

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

_ ﬂevei take the radiocactive sourég from the shield without having

a radiacmeter available and in good working order, e.g., .an
AN/PDR-2T( ) Radiac Set.

Never leave an unshlelded radioactive source unattended. If
necessary to leave the source set, re-shield the radiocactive

_source and lock the container.

If a radiocactive 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 radiocactive 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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3 | : o “CHAPTER 1
- INTRODUCTION
Section I. GENERAL
l=1. Scope

f
!

This manual is published for personnel who operate ﬁ?e M3A1 Radioactive Source
Set, and for peésonnel who berform organizational and direct support mainténance
on the set. The manual contains a description of the source set and information

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

and disposal are also provided.

i-2. Authorization For Issue of the M3A1 Radioactive Source Sets

-M3A1‘Radioact1§e Source Sets are issued throughout the Army without @ special

license_being required by the.individugl user,. PossesSion and use of the
radioactive source‘setS'aée authorized under a US ﬁuclear Regulat&ry Commissiod‘
(NRC) License ;ssued to the ﬁepartment Sf the Army (DA), US Army Communieations-
Electronies Command (CECOM), Fort Mopmouth. NJ 07703-5C24. The license is
issued_baseﬁ upon statements concerning procedures éstabiished for the life-

cycle control of the item.
1-3. Maintenance Forms.'ﬁecords, and Reports

a. Reports df Maintenance and Unsatisfactory Equipment. . DA forms and pro-
. cedures uSed fbr 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 Supporf Program.

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

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

¢. Discrepancy in.Shipﬁént Report ((DISREP) SF 361): Fill out and forward
Discrepancy in Shipment Keport (DISREP) (SF 361) as prescribed in AR 55

38/NAVSUPIN$T 4610.33B/AFR 75-18/MCO 4610.19C/DLAR 4500.15.
‘ ]

)

1=U4. US Nuclear Regulatory Commission Requirements f

The NRC sets standards/conditions and issues licenses for the use of specific
‘radioactive materials in the United States. Use of the M3A1 is authorized by
the HRC. Information required by the NRC license and regulations is contained.

below:

a.’ Radiafion_?rotection. Users of the M341 should refer to ﬁhis Technical

T i e me s e AT o —

Manual (TM) for instruction “én'céﬁi;gi;iéafe handling, storage, emergency
situations, operation ahd maintenance.- This informatibh 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.'Noticg to Employees, contained in the
back of this &anual, muSt be removed for posting wherever the M341 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 posﬁing 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 appropfiate 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 Liéense. The NRC license for the M341 and related docﬁments are

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

- request information on these documents by letter addresded to:

pe
v

Commandqr

-US Army Communications-Electronics Command

" ATTN: AMSEL-SF-MR

Fort Monmouth, NJ 07703-502ﬂ

Requests for further information may also be made by célling Autovdn 9954427 or

commercial (201) 544-4427.

1-5. Supervision

2. All‘calibrationé utilizing the M3A41 will be supervised by a qualified

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

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

ihg the following topics:
(1)  Principles and préctices.of radiation protection.
(2 Biological effects of radiation.

(3) -Radioactivity measurement/monitoring iechniques and

instrumentation.

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

radioagctivity.

e R R T T e
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(5) The operation and use of the M341, its equivalent, or other Army

! radiac calibrator sets.

NOTES : ' .
1. Cdmpletion of the Radiological $afety'Course (TKF3)
at the US Armsl Chemical School or at the US Army Qrdnance
1]

.Center and School meets these requirements. 3%

2. Where gircumstances warrant, alternate training may

be substituted if this traininglis ;pproved by Coﬁm;ndér.

US Army Communications-Electronics Command, ATTN: AMSEL-
SF-MR, Fort Monmouth, NJ 07703-5024. Such training must

be received under the guidance of z qﬁalified RPO, and must
1nclude'at least 16 hours of actual expériencé in the use of

the M3A1. .

b. The op;rétor or user bf'the HéA1 sha;l have a minimum of 8 hours traine
ing under the.guidance of a qdalified RPO in the basic fundamentals of radiation
prote§tion, radiac.instrumentation and survey techniques and 16 hours on-the-=job
training 1n'operation and care of the M3A1l. Instructionsbshall 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:

3. Insure that the M3A1 Radiocactive 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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¢. Insure appropriate records are maintained on eéch item,

d. Advise the Radioactive Material Control Point (RMCP) of any change in
accountability, local RPO, or installation relocation for the M3A1 Radiocactive

Source Set.

.8 . '
e, Submit Radiation Incident Report according tO‘puégished directives, .
. ] | iy

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

2. Post appropriate uarning/cagtion sign§.

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,

3. InsuéE 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.

1. Insure that 211 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.

0. Prior to relief froﬁ duties, place the M3A1 Radiocactive Source Sets in

locked storage.

10
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p.. Investigate each case of excessive or abnormal exposure to determine the
iuse, recommend remedial action éo_prevent recurrence, an§ sgbmit a complete
written report to the Commander, US Army Communications-Electronics Command,

. ATTN: AMSEL-SF-MR, Fort Monmopth, NJ 07703-502H within 24 hours.

1=T7. Responsibility

-~ -

>

8. Responsibilities of Major Commands.
(1) Establish at least. one RMCP.

: (2) Appcint a Radiation Cohtrél Officer (RCO) for each RMCP and submit

gualifications to Commander, US Army Communciations-Electronics.tommand. ATTN:

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

(3)' Develop procedures to insure periodic leak testing and forward two .
copies of procedures to Commander,. US ArmxlCommuniqations-Electronics Cbﬁmand,

JITN: AMSEL-SP-MR. Fort MonhOuth. NJ 07703-5024.

- -

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

laboratery.

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

tive Source Set has an effective radiation protection program.
" b. Responsibilities of Radiation Control Officer.

(1) Review and approve. the quaiifications of each local RPO for the
M3A1 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.

1
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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 M3A1 Radioactive Soﬁrce Set.

{b) Suspend use of the M3A1 Radioactive Source Set until someone carn be
- qualified by training. '
3
(c) Transfer the M3A1 Radiocactive Source Set télan installation or

'activity with qualified personnel.

(3) Maintain the following information for each M3A1 Radioactive Source

Set under his control: ' .

(a) Nationél stqck number.

Cpresen e

(b) Descriptien.

} (e) ‘Serial numb;r..-
(d) Isotope,sourc; ;cﬁivity. and date ghtivify was detérmined.v‘
(e) Dates and results éf leak tesﬁs.f
(f) Shipment number .
(g) Shipped from.
{h) Shipped to. ..

(1) Date shipped.

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

12
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(k) Radiation incident -reports.

.(u) -Insure that the M3A1 Radioactive Source Set is proper;y handled in
accorcdance with Army, LoD, and NRC regulations. .Periodically iﬁspect and audit
records of Enstallations and activities possessing gﬁe M3A1 Radiocactive Source
Set. |

Y
1

1-8. Control f
. The .M3A1 Radioactive Source Set is classified as an individually controlled

item.

a. Stations in CONUS and Qversea supply'agenciés will.spbmit re@uiéitions
through radioacti?e'méterial supply channels to Commander, US Army Coﬁmunici-
tions~Electronics Cémmand, ATTN: AMSEL-MME-VC, Foft Monmouth, NJ 07%03. }or
issve to certifiéd RPOs. 'All requisitions will be accomﬁanied by the name of
the Radiation Pfotection/Control Officér who is.to be responsible fof the equip;
vmené. In addition, éach reque§t Jill include the following ce%tifiqéfion: ."As
rejuired by Chapter 3, AR 385-11, sufficient safety equipmént, facilities, and
trained personnel are available a£ this installafion for the safe handling, use
and storage of radioactiQe material ord?red oh,this requisition.” The certific-
ation must bear the‘signature and typed name and grade of the local RPO. The
CECOM Nstional Invent;ry Control Point (EICP) reyiews requisiiions submitted and
when approied, issues material release orders to the depot storing the'item.

The depot then ships the item directly to tbe requiSitioner. notifies the con~

trol point and furnishes other appropriate shipping data.

b. Within five déys after receiving the radicactive source set, the

receiving local RPO will notify the RMCP.

13
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_ c. Lleak testing of the M3A1 Radicactive Source Set will be performed upon

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

leakage is suspected.

~-

-9
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.Section II. DESCRIPTION AND DATA

1=9. Use

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

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

WARNING { 5
H*he M341 Radioactive Source Set wlll be used o%iy by individuals
tralned and certifled in the proper use of the set. Each
timq 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_Hadioactive Source Set (fig. 1-1) consists of & storage case, a
radioactive sourée and shield assembly with an M1A1 gamma Co-60 radiocactive
source, a source calibration chart, an Mﬁ telescoping radicactive source magnet

ic handler, and a copy of this manual (TM 3—6665-21&-13&?).

a. Storage Case, Exterior (fig. 1-2). - The wood stbrage case measures 18 by
18'by Zo,inches and is designed to keep the radiation dose rate at thg surface
of the ca;e below 200 milli?ads 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
1s attached to the case by two hinges (4, fig. 1=2). A chain (7, fig. 1-4)
holdsithe cover in position when the case is open, and two catches (1, fig. 1=-2)
lock the cover in place when the case is cloéedf The case is equipped with two
handles (6, fig. 1-2), one at each side.r The identification plate on the cover

of the storage case of each radioactive source set is shown 1in figure 1;3._ The

15
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case is painted yellow and marked in accordancé with DOT regulations.

' HEe TR e '
' i?%‘;".’.u":'_t . %}x"
* :._l .'.‘. Lt ':#“ - .
. " ARs00761 |
Figure 1-1. M3A1 Radicactive '
Source Set,
16
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b. Storage Case, Interior (fig 1-4). 4 shield (11, fig. 1-4), described in
(N bélow, is bolted to a platform (8) in the casé, and a spacer (1) is bolted
down around th§ top of the shield., - & 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 20-60 decay curve (6,

fig. 1-4), déscribed in (2) below, is fasténed inside tqé cover of the case.
. o ) | v
(1) Shield. A cylindrical lead shield (11, fig. 1=4), approximately

€ 1/2 inches in diameter and 6 1/2 isches high, serves as a container for the
radicactive source assembly (13). The shield is encased in a steel Jackét and
mounted on a square steel base (10). A lead‘plug.(B) 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 shié}d; this

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

"~ the toprof the enclosed space supports the radiocactive source assembly within

the enclosed space. The shield and plug.provide a 2 1/2 inch thick lead barrier
against gaﬁma radiation emanating from the radicactive source. Allockbar.(u)
passes through the handle of the plug and through sléts‘in the lugs (12) on ﬁhe
shield. The sﬂackle of a combination.lock (5) pésses through foﬁna holes in the
bent end of the lockbar and through an adjacent lug and secures the radiocactive
source in thé shield. The combination lock is a high security padlock. The

combination can be changéd by use of a kéy which is supplied with the lock.

18
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Figure 1-5. Cobalt 60 decoy curve.
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(2 Co-60'Decay Curve (fig 1-5). The Co-60 decay cu;ve. mounted on the
E insice covér of the'radibactive source case, bears the same se;ial numger as the
source.. The name and addres; of the manufacturer; the date of calibration of
the radiocactive source; the'strength at tiﬁe'of calibration in units of exposure
rate at a standard distancé.‘i,e., mR/hr at a distance of.1 meter; the activity-'
at the-time of calibration in millicuries (mCi); and the r#placement dpte afe |
also indicated onlthe decay curve chart. The decay curvefis used_ﬁo detenmipe.
the ;elative‘ﬁercent strength or activity of the C§-60 at a given time (years

and months) after the date of initial caiibration.

c. M1A1 Gamma Co-60 Radloactive Source Assembly (fig. 1-6). The M1A1 gamﬁa
Co-éc-radioéctive source assembly consists of a sealed radiocactive source cap-
sule (3) containing Co-60, a chain (2), and a lift?ng disk (1). Connecting
rings (n)'conn;ct the chain to the radicactive sourcevcaésule andrthe lifting

disk.

4
1 Lifting disk - 3 Source le
2 Chain o 4 Connectci'np:;in(
Figure 1-6. M1Al gamma cobalt 60 rodicoctive
source assembly.
: ‘
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WARNING |
The Co;60 source in the M3Ai Radioactive Sourpe Sét emits gamma
radiation. All use of radioactive source set must be under thé
supervision of a qualified individual who.has'received spéci%ié
£réining iﬁ the proper use of fhe set.

WARNING f

%

. Never eat, drink, or smoke in areas where radiobctive material

are used/stored.

(1) - Radioactive Séurce'Capsule. . The radioactive source cap;ulé is a
sealed steél capsule, 1/& inch in Aiameter by 5/8 inch high, containing Co~50.
An eye'in_the stem at the top of the capéule permits the capsule to be sus?ended
frem é lifting disk by a chain. The activity of the radiocactive source at the
time of initial calitration may vary from 80.to 13C mCi. (For an activity level

" of 180 mCi of Co-60.‘the expospre.dose.rate is 132 Qﬂ/hr at ; distance of 1 ‘
meter from the source Eapsule.) 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 Mgv and
1.33 MeV) per disintegretion. The steel wall of the capsule stops most of the

beté'partibles but the'gamma rays pass through the wall.

(2) Ring end Chain Assembly. AThe ring and chain assémbly consists of a
round link brass éhain, appréiimately 5§ inches long, with two connecting riﬁgs
(4) at each end of the chain. One end of the ring éhd chain assembly is connec-
ted té the underside of the lifting disk (1); the other end is connected to the

radiocactive source capsule.

(3) Lifting Disk. The lifting disk, made of ferromagnetic steel, 1is

approximately 13/16 inch in diameter and 1/16 inch thick. A metal eye on the

.23
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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'sérial,numser of the
radiocactive Source assembly, the activit& of the source at the time of initial
: calibfatidn, the déte'at which the activity was'determiped. and the words:
COBALT 60. The upper side of the disk is. marked withlthe words: DANGER
RADICACTIVE MATERIAL, MCTIFY ARMY AUTHORITIES IF FOUND, ?ﬁd with the word:

DANGER, above a radiation hazard symbol.' . f

d. M4 Telescoping Radioactive'Source Magnetic Handler.. The M4 telescoping
radioactive source magnetic handler (fig;1-7 and 1-3) is designed to maniﬁulate'
the M1A1 gamma Co~60 Radioactive Source Assembly. When using the fully e*tgpded'
magnetic handler, the oper;tor can remain at a safe distaﬁﬁe for the short time
required to place or remove the radicactive source., Telescope the hand;e; when

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

épproximateiy 2 1/2'pouﬁds‘and is approximgtely 20 inches long when telescoped
and 72 ihchés iﬁches long wheﬁ fully exﬁendedv(See figufe 1=8). The magnetic
_handler consists essentially of a flexibie arm assembly {2, fig. 1-8), three
egtehsion$ of aluminum tu?ing (3), and a handle and housing assembly (5). .Knur-
leé retaining nuts (4), fitted with plastic packing rings, hold the telescoping
sections of the handler in the extended position. A §mall permanent magnet

" under a stainlé:s steel magnet cap (1) is attacﬁed by a length of wire that
passe$ through the telescoping sections of tﬁé hahdler to a spring-loaded motor
assembly in the handle and héusing agsembly (5). A compression apring holds the
magnet ageinst the magnet cap; a magnet control knob (6) retracts the magnet.

- When the magnet is agdinst the cap, the handler piéks up ana holds the radicac=-
tive source assembly. When the magnet is retracted, the radioactive source

assembly is released from the handler,
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1Mig-ne

cap 4 Retaining nut - ‘
2 Flexible arm assembly § Handle and housmg assembly
3 Extension -6 ngnet control kn

Figure 1-7. M4 rodi

s0urce magneti kandzer(uﬁmpew. ..

,a&'!?-’
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1«11. Tabulated Data
' Numerical data are approximate.

Radicactive Materdial..eveeevesceccvaseeess.C0=60 (0.32

1.17 and 1.33 MeV gamma rays )

Activity at time-éf initial caiibration....80-130 mCi.
Exposure rate for'100 mCi Coféo............132 mR/hr at
Dose rate at surfacélof capsule.e.{.....;..Greéter than
Halfelife.ceoieeeanesencscnssossssncssesessabed years
Weight:

M3A1 Radioactive -Source Set.i.....;....,150 iy. -

'Magnétic handler.......;....;..........,2.5 1b.
Cubage: N

M341 Radiocactive Source Set...........;;1.75 cu; ft.

NRC License NUMDETr « v eveeanesconcosaanans

BE Permit Number.,..;................;..BE670

TM 3-6665-214=134P

HeV_beta particle;
§
!

3

Y

1 meter

10,000 Rad (R)/hr
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CHAPTER 2
OPERATING INSTRUCTIONS

Section I. Preparation For Use

2-1. Initial Inspection

When the M3A1 Radiocactive Source Set is received, the opﬁrator, under the

- 3
supervision of the RPO or his qualified designee, will:{y -

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

b. Inspect the exterior and interior of the storage case for damage. Exame
dine the case znd contents for missing parts. If the source set is damagéd or

parts'missing, report an impropef shipment (SF 364).

¢. Within three hours during normal ddty»time_or within 18 hours of nonduty
time from initial receipt, perform a leak test (para 2-%), or ‘at ény,time a leak.

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

caragraph 2-18 will be followed.
d. Inspect the M4 magnetic heéndler 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'2912).

2=2. Calitration of M3A1 Radicactive Source Set

The M3A1 Radioactive Source Set will be sent to débo: maintenance personnel once

a year for calibration.
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2-2. Posting Radiation Controlled Area

8. A radiation conﬁrolled area is a-delineated area under the supervision-of
an individuzl in charge of radiation prétectioﬁ] Ihe perimeter of a radiation
cdntrolle;_area is established where the radiation level is 2 mR/hr or less.
Cnly authorized individuals wearing a film badge or otheq personnel monitoring

!

cdevices shall be permitted Qithin the radiation controllsd area.

b. Establish the periﬁeter of the radiation controlled area through estime
at;on and calculétipn priof to exposing the source. Ropé off or otherwise
establish, with barriers and signs, the periméter of the radiation controlled
area, After the source is exposed, vérify periéeter barriers usiné_aA AN/PDR-
27( ) or equivalent} and adjust the barriers as necessary. A high radiatioh
‘zrea is anf area éccessible to persommel in which radiation exists such that a

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

’

in .any one hour.
NOTE

If an unshielded Co=80 séurce having'an activity of 100 nCi is
being used, the radiation controlled areaAﬁill 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 1arg§r.-and the radiation controlled area of a less

active source will be smaller.

!

c. . Post radiation warning signs at conspicuous points édjacent to the peria=

phery of the radiation controlled area so that only authorized personnel with
filﬁ 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
suggésted 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 2 (contained in the back of this TM), in a conspicuous loc=-
. ]

?
ation near the radioactive source set.

3

!
!
I
|
|
:'——- Yty Y

RADIATION AREA

Fgure 2-1. Rodiation warning sign.
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2-4. TDosimetry Records

a. AR 80-14 prescribes procedures and respensibilities for the control and

recording'of personnel exposures.to ioniziné radiation. Adherence to these pro-

‘cedures will assure préper monitoring/recording of personnel dosimetry.

Section II., LEAK TEST '

o ) . _ .2
2-5. Leak Test : 3

@. Perform a leax test kwipe test) upon feceipt of a radiocactive source.set,
" at least once everﬁ 6 menths thereafter, prior to shipment, or at any time it is

suspected that the radicactive source may be leaking.

WARNING

Wear a film badge, calibrated dosimeter, and disposable

B ’-T—Sv’:"‘f?—‘i’-t:".'“""' r—

B

protéctive gloves'qhen performing the leak test. Do not

? o sprgad céntamination by tpuching other objects with th;
zloves. Do not leave the unshielded radioactivéSSOufce or
the opgned storage case unattended. Po hot stay in the
radiation_area aﬁy longer thén nécessary to perfqrm 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.

30
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'(3) Cisposable protective gloves for the individual performing the wipe, )

(u) Cotton swabs furnished by the US Army Ionlzing Radiation Dosimetry

Center (AIRDC).

(5) Plastic bags provided by AIRDC.

-

(6) Distilled or clean tap water.

TN

NOTE

Select an area away from the normal stream. of traffic.

A

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.
(- Record the serial number of the radioactiie source set on the paper

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

(2) Using the remote magnetic handler, remove the radicactive 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 radiocactive source to the shield (para 2-10).

WARNING

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

lay the swab down or allow it to touch any other object.

N
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° 2-6. Test Evealuation

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 disx as possible. DO NOT ALLOW THE PROEE TO TOUCH THE COTTON SWAB.

(1) 1If the dose rate is 0.4 mR/hr or twice the béckground radiation,
discontinue use of the source set and lock the radioact%?e source in the shield.
- If necessary, decontaminate the outside of thé shield and the storage case.

Report results te the command RCO and request disposition imstructions.

(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 _i : .
The radiation reading 2t the surface of the béx ;ﬁsiﬁhof
exceed C.8 3R/hr.  If the measured radiation is more than
( ' 0.4 mR/hr; wr2p a thin sheet of lead..alumindm. ér'other
metal around the pla;tic bag\and place in a small cardboard

box.

(3)  If the meter reading 1is less than 0. 3 mR/hr, place the cotton swab
in the proviced plastic bag and submit to AIRDC for evalustion. The set may be

used while awaiting the report from the laboratory.

NOTE
AIRDC will report its evaluation of the filter disk in
microcurles (uCl) of Co-60. If the report indicates
0.005 uCi of Co-60 or greater, turn the rﬁdioactive ;ourcé

. set in for disposal. If the report indicates less than
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€.C05 uCi ef Co-GO, the radicactive source set may be used.

S. If.labo;atory equipment capable of accurately measuring 0.001 uCi is
aQailable, and épproval has been granted by CECOM 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
radiocactive source set is unserviceable an&'should be tgfned in for disposal.

. _ :

(4) Installation commanders in CONUS will forwar& smear samples for

evzluation to:

Chief
US Army IonizingVRadiation Dosimetry Center
ATTN: AMXTM-CE-DC

Lexington, KY u40511

(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, resuits. and name of per-

sonnel performing the test.

b. Test records are subject to periodic inspections.

33 .
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Secﬁion III. OPERATING UNDER;NORMAL CONDITIONS
WARNING o '
Once the lead plug is }emoved from the shi;ld,-the source
is an exposed radistion hazard. Always use the magnetic
handler for handling the radioacﬁive source, ’Never touch
the radioactive source capsule. '

5
b

.2~8. Checking Serial Numbers

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

- radioactive séurce assembl& and the serial number on the Co-60 decay curve chart

{(attached inside ihe cover of the storage case) must be identical. If the
serial numbers are not identical, the radioactive source set canhot be used for
calibration purposes, since the source strength value printed on the chart will

not corréspond to the activity of the radicactive source.

t. Compare the serial numbers on the lifting disk and the chart upon receipt
of a radiocactive scgurce set. If the serial numbers on the disk and chart

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

e, To check the serial number on the underside of the lifting disk, foilow

the procedures described in paragraph 2-9b(1) through (6). Raise the lifting

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

disk on the rim of the shield. Be sure to keep the radicactive 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.

34
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2=9. Removing the Radiocactive Scurcé Froﬁ the Shield

a. Gener;l. Each time the radioactive source is removed from the shield,
use £Qe probe of an AN/PDR=-27( ) Rédiac Set to test the weli in the shield for
radioactive contémina;ion (para 2-5c). I1r contamiﬁation is detected, return the
scurce to the shield hsing‘the magnetic handler;'and follow emergéncy procedures

(para 2-1f_and 2-18). f
_ . ES
Y

-t. 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 pesition. Bend the flexible arm downward.

(2) Make su;e that the magnetic handler‘is fully exteAded and in proper
opérating .condition, .B}ing'the front end of the magnet cép (1} fig. 1-8) close
:5 a paper clip or sﬁall nail. The clip or nail should be attracted and held éo'
the cap by the magnet. Turn the magnet control knob (6) about one-fourth turn
countgrclockwise to retract the magﬁet and release thé.clip or nail from the

rmagrnet cap. -

CAUTION
Never turn the magnet control knob unless the magnetic
handler is fully extended. Never turn the knob in a

clockvise direction.

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

(u) .

35
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- NOTE

The RPO will ﬁaintain 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 instéllation to another, the
combination for the locx and the key for changing the com-
bination will be foruarded under separate cower, 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 .

- Never look into the well of the shield or unnecessarily

~ expese 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 Radioaétive Source To The Shield

Use the magnetie handlerv(remote-handling tongs) to return the radioagtive
source assembly to the shield. and lower th; source capsule gently into the well
of the shield. Do not look into the well. Release the'iifting‘disk, replace
the lead plug in the shield, insert and lock the lockbar. Loosen the nuts on
the extension afms of the magnetic handle} to telescope the handler, place the

handler in the storage case and close the case.

b i Lammmeme A
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Section IV. CALCULATIONS

2=-11. General

’

The activity ovaoféo decreases with fime, therefore the st;ength of tﬁe source’
must be determined before calibréting an instrument. After determining source
strength, the dose rate in mR/hf, at a given distance from the sou;ce. and dis--
‘tance from the source reguired to obtain a given dqse ragg, can be célculated.

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

inches.

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

ces, and Dose

a. Determining Preséni Source Strength.

. S -
POt e

(1 Fr6;>thé Co-60 decay cu;ée.charf (fig’TASJ*gztacﬁéd inside the

cover of the storage case, note the date oflinitia; calibration (year and month)
and the strength of the source in mR/hr at 1 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 strengih using the following formula:
Present strength = (strength when 1nitiall& calibrated) x (percent strength

remaining) = 100.
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Example:

b.

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

- Present date..ccceesssacassss.AUgust 1984

Date of initial calibration....February 1982
Elaﬁsed time...;..,...........;é years 6 months

Percent strength remaining.....72

. §
Strength of source: 132 mR/hr at 1 meter when inigially calibrated
Ca1CULELON . eeennennennennanead32 X T2 oo oy b

100

Present strength.....c.¢vee.:..95.04 mR/hr at 1 meter from the source
Calculating Dose Kate at a Given Distance. Use the following formula
32

Yhere: R

dose rate in mR/hr

R o R DR Y

Y 3 "

S = present source strength (a above)

d distance from source in meters (1 meter equals 39.37 inches °

3.281 feet). - .

" Exanmple:

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

Distance from source (d)eeeee..2 meters

CalCUIBtiOn...........pi...o.-.gs.qu = 95-0u = 23;76

2 4y .

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

¢. 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 obtaingq:

38
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Wrhere: < = distance from source in meters

wn
it

present source strength

given dose rate in mR/hr

o
"

Example:

Present source strength (S).'QS.OR mR/hr at 1 meter 4(a above).
. !
Given dose rate (R), 23.76 mR/hr at 2 meters (b abﬁ?e).”

CalCUlatlon.....-.......‘.... 95 04 q
23.76

Distance from source (d) eguals 2 meters

d. Calculating the Dose. Use the following formula to~céicdlate.the dos;.
. (D) at a given distance when the dose rate (R) at a given distance and the:
exposure time (t) are known, D = Rt.
Uhere: D = thg total amount 6f'absorbed radiation (aR)
| AR‘= the dose ratg ;i the given distance (mﬁ/hr)

t = time of exposure in hours
£xample:

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

Let time (t) equal. 172 ﬁr

Ca’culatioﬂ..............---.23 76 X 1/2 22 76 = 11.88
: 2

Dose‘(D)...;.................11.88 mR
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Sectlon V. CALIBRATION OF RADIAC SURVEY METERS AND DOSIMETERS

2-13. General

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

mining to what extent an instrument reading deviates from the true value.
Calibration may be performed by checking the ins;rument pgainst a standard

radioacti?e source, the M3A1 Radioactive Sour?e Set caq:be.used for this pure

pose.
2-14, Calibration of Radiac Survey Meters

2., General. Radlac survey meters should be calibrated each time electronic
components are changed, after long periods of continual use, and after being

exposed to extremé 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. Reccrd 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 follo&ing column headings:

(a) Distance from Source (meters).

50



(t) Calculated Dose Rate (mR/hr).
(c) Survey Meter Scale Reading (mR/hr).

(2) Under the Distance from Source réading,.list w72 13 1 1/2; 1 3/4

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

. §
(3) From the Co-60 decay curve chart, calculate‘%he present strength of

the radicactive source (para 2-12a).

(4) Use the value obtained to calgulate 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 é.o mR/hr (para 2—12c). Use the calcdlated distance to delinesate

the radiation area (para 2-3).
. €. Prepare a Calibration Site.

WARNING
Before removing the radiocactlve source capsule from the shield,
select a calibration site in an érea 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 radicactive
source will be located. Draw a straight line approximately 16 meters long from

the point X.

49
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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 poiht marked X as the center of a circle and calculate the
distance for a dose rate -of 2 mR/hr as the radius; postvthe rédiation area (para

2-3). , ' ‘

[ 4
. 4
(4) Provide a wood stand with a hook or other geans for suspending the
radicactive source directly over and approximately 3 inches above the point

marked X.
d. Obtain Survey Meter Readings.

WARNING

Never alldw 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) HRemove the radiocactive 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

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

top, one near the middle, and one near the lower end of gach Scale. _Obtain one

reading ((c) below) on the 0 to 0.5 mR/hr scale.
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(a) Select»thé scale to be calibrated. Start with the marked |
interval closest to the pgint X and vork away from the sourcé. Before taking a
reading, ﬁlace 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.

']
'

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

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

calculated dose rate is 0.4 mR/hr). Observe and record the reading.
(d) Return the radioactive source to the shield (para 2-10).

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

’

the }adiactive 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) 1If all the tabulated readings are within +15 pércent of the calcul;

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

f. Preparing & 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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mﬁ . {3) Complete the calibration graph by drawing a smooth curve thrcugh

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

3
survey data the true dose rate obtained from the curvg.i

1 2<15. Calibration of Radiac Dosimeters

2. General. IM-9( )/PD Radiac Dosimeters should be calibrated every 6
months (TB 750-242-3). If, after exposure to a radioactive source, a dosimeter
scale reading differs from the comparablé calculated dose by more thén +10 per~

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

} b. Preliminafy Prqcedure;

WARNING
Never take the radiocactive socurce from the shield without
having a radiacmeter available and in good working order;

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

(M Craw a table with three column headings and date it with the

calibration date. Head the three columns as follows:

f b (a) Dosimeter Serial Numbers.
(b) Scale Reading (SR), mR.

(c) Correction Factor (CF).

gy
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(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,
§

. . ]
(4) Use the value obtained above to calculate fhe dose rate (mR/hr) at
@ distance of 1/2 meter from the radioactive source (para 2-12b). Record this

value on the worksheet.

(5) Calculate the dose (mR) resulting from a 15 minute and a 30 minute
- exposure at a distance of 1/2 meter from the radiocactive 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 meﬁer
will be numericallyvequal to the present strength of
the radiocactive sou;ce ((3) above). For examble, if the
présent strength of the source is 95.04 mR/hr at 1 meter,
the CD‘resulting from a 15 minu:é exposure at 1/2 meter will
be G5.04 mR.. The CD resulting from a 30 minute exposure at
1/2 meter will be numerically equal to.tuice the present |
strength of the radiocactive source. For example, if the
present strength of the source is 95.04 mR/hr at 1 m§t§r.
the CD resulting from a 30 minute exposure at 1/2 meter will

be twice 95.04 or 190.08 mR.
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(6 Calculate the distance from the radiocactive 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).

¢. Preparing the Calibration Site,
. f |
| WARNING 3 -
Never léave an unshielded radioactive source ungttended.
If necessary to leave 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) Seleét a flat unobst?ucted 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
radiozctive 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 {ilm badges and dosimeters. Do not linger in the

radiation area any longer than is necessary. Do not leave
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the unshielded radicactive source unattended.
e. Exposing Charged Dosimeters to the Radicactive Source.

(1) Stand dosimeters to be calibrated approximately 6 to 8 inches apart
on the circumference of the circle (¢(2) above). Stand each dosimeter on its

viewing end (the end with the clip). - f
' 3

» .

(2) Remove the radioactive source from the shiéﬁd (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 radiation area.

(4) Expose the dosimeters to the radicactive source for either exactly
15 minutes or exactly 30 minutes depending on'the strength of the source (b(3)

above).

s

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

shield (pars 2-10).
f. Calibrating Radiac Dosimeters.

(1) Collect the exposed dosimeters. Read each dosimeter and enter the

SR in the second column opposite the appropriate serial number in the first

column.

{2) Calculate a CF for each dosimeter. Divide the CD (b(3) above) by

the SR listed in the second column on the worksheet and list the CF in the third

column cpposite'the appropriate serial number.
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“Example:

CD = CF
1333

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-

. §
eter requiring a CF of less than 0.90 or greater than 1.}@ is considered

¢

unserviceable an& should be turned in.

(4) Record the calibration date, serial number, and CF for each ser=
viceable dosimeter on'separate pieces of paper and attach the papers to the

appropriate dosimeters.
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Section VI. EMERGENCY SITUATIONS AND PROCEDURES

NOTE

The précedures outlined below wWill be followed in an emergency
situation.
2-16. Loss of a Radicactive Source Set
f
'

&. Try to recover the radicactive source set. >

3

(1) Review records to determine the responsible individual.
(2) Make a'physical survey.

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

sary to prevent recurrence.,

c. If the radioactive source set is not recovered, report the los;_through
coﬁmand"channels-tovthe RMCP and to the US Army Communications-Electronics Cém-"
mand, ATTN: AMSEL-SF-MR, Fort Monmouth, NJ 07703-5024. State the serial number
of the source, the circumstances involved,.and the procedures taken to prevent

recurrence. -
2=17. Internal Eprsure of Personnel.

a. Internal exposure results when radiocactive 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 intera
nal exposure; include serial number(s) of the M3A1 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.

il

2-18. -Damaged or Leaking Radiocactive Source Set f

5
¢

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) Discontinue use of the M3A1.

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

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

é. Gennral. Emergency planslmust ihﬁiude procedﬁrés f&r‘eitipguiéhiﬁér
fires inﬁolving radioactive items. Firefightinéiéersonnel must know the ldc-
ation(s) of the radicactive items and be familiar with radiétién protection
procedures. The M3A1 Radicactive Source Set and H1A1.Sourée Assembly are desig-
ned to withstand high temperatures. Even in temperatures high enough to melt
the leéd shield, the lead will be contained within the stee;_Jacket and surround
the source. No airborne radiocactivity is expected from a fire involving only
“the M3A1'Radioactive Source Set. However, if other radioactiie sources are
involved, firefighting activities may involve airborne radiocactivity. As a gen-

eral rule, personnel should wear protective respiratory equipment when fighting
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fires involving radicactive items.
b. Emergency Procedures.

(1) Evacuate personnel in the immediate area who are not directly
involved.
)
’
3

3

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

(2) DMNotify the fire'department. —

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

radiation hazard is not present.
(4 Notifﬁ the RPO.
(5) Notify medical personnel uhén appropriate.
(6) Control acﬁebs to‘the imme?i;te.area.

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

nate as necessary.

(8) Record and report tne fire on the appropriate forms.
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CHAPTER 3

OPERATOR'S MAINTENANCE INSTRUCTION

3-1. Genersgl

a. The operator must perform inspection and prevent,tve maintenance services
under the supervision of an RPO who has received specific training in the proper
operation of the M3A1 Radioactive Source Set and who has met the minimum quali-

fications as defined in paragréph 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

rd

a. General. Inspection and maintenance services described in Table 3-1
will bte performed each day the equipment is used and st least semiannually when
the equipment is in unit storage. Deficiencies beyond the maintenance capabil~ -

ity of the oﬁérator nust be reported to higher level maintenance.

b. Purpose. The preventive maintenance_cﬁecks and services table provides
a step-by-step guide for making‘inspections and performing required preventive

maintenance.

e¢. 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 areo

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

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

B-Before Operation ' D-During QOperation A-After Operation
Time required: 2.0 ' Time required: 0.1

Interval and ITEM TO BE INSPECTED Work

sscuence N PROCEDURE : time
"5 1D | 4 . , R
WARNING
: §

Follow the instruction in paragraph 2-3 ﬁefore
removing the radioactive source capsule from the
shield in the storage case. Use the maghetic
handler to handle the radioactive source.

1 :  ISTORAGE CASE

Inspect the exterior of the storage case for
breakage. 0.1
Check to see if the paint is chipped or peeled,
and if the hardware is loose, damaged, or missing. 0.1

et Comts 1 e o 3 s @ 25

IDENTIFICATION PLATE

Make sure that an identification plate (2, fig.
i=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.
/ _ (The replacement date zlso appears on the decay

\ curve chart.) ' . 0.1 .

— o ame

3 TECHNICAL MANUAL

Make sure that a qbby of this manual, TM 3-6665-
214-13&4P, in usable condition, ;s packed in the
case. : 0.1

5 M4 MAGNETIC HANDLER

Inspect the magnetic handler to make sure that it is
. clean and functions properly. ‘ 0.3

5 1. COBALT 60 DECAY CURVE CHART

Check the 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, 0.1

- 6 SHIELD 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 |-

./.
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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 radicactive source in the shield.
Perform a leak test (para 2-5).

RADIOACTIVE SOURCE ASSEMBLY

Inspect the radioact;ve source assembly %o make sure
that the source capsule is suspended frqé the lifting
disk (or ring). ‘

STORAGE CASE

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

-214=-13&P

0-3
0.8

58




T T e s T TM 3-6665=21U4=13&P
CHAPTER 4

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS-

Section I. PREVENTIVE MAINIENANCE SERVICES
4-1. General
Organizational maintenance personnel must perform inspection and breventive

maintenance services under the supervision of an RPO. :

: . b
4-2. Preventive Maintenance Checks and Services (Table u-1)
Organizational maintenance personnel are authorized to perform the prevenfive
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 clutcﬁ assembly should be inspecied and serviced monthly after issue to

field personnel. Def}cienc;es_beyqﬁd‘their maintenance-capability must be

ey SVE AR

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 fepaint 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 MY teiescoping radicactive 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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. ¥ .
Table 4-1, Organizational Maintenance Checks and Services

VWeekly
Time required: 5.2

Sequence ITEM TO BE INSPECTED o Work
No. PROCEDURE _ time
: : . (M/H)

1 STORAGE CASE . ‘

v
Make minor repairs. Tighten loose screws and nuts.

9Replace missing nails and screws. Retodch 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. | O
Repair, if damaged (para 4-5¢ and-table 4.2). 0
Inspect motor, clutch assembly, magnet control, ang
handle housing cover. ' 1
Service, if needed (para 4-5c). 0.

Section II. :ORGAHIZATIONAL MAINTENANCE INSTRUCTIONS

3-3.’ Storage Case

Organizatioﬁal Maintenance personnel are authorized to make minor repairs of the
storage case, to retouch the paint on the storage case and, when neéessary. 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. T \
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(2) Enamel.

(2) 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 enamel color number 17142,
)

3
(c) Paint the word DANGER on the elipiticai DANGER Warning backe-

grounds with white gloss enamel color number 17B7S.

(d) Paint the words RADIOACTIVE MATERIALS underneath the radiation

symbols with black gloss enamel color number 17638.

t. Identification Plate. If the identification plate (fig. 5-1) is bent or
twisted, remove the plate from the stofage case and straighteh it. Secure the

repaired plate to the cover of the storage case.
U—4, Radiocactive Source and Shield Assembly (Lockbar)

2. General. Organizational support maintenance personnel are authorized to

repair, replace, and manufacture a new lqckbar, ;f'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 radicactive source in the shield.

¢. Inspection. InSpect the lockbar for distortion, cracks, or other

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

-

L ol TSN

- 7 1/4 . i

375 DIA % .010

. N1 Y ; -
o
1/4 R MAX o R
. )
y ]
‘ .
~{ 5/ pe- '
STEEL BAR, CARBON, HOT ROLLED, ANNEALED, 1018 OR
1020, 1/4 NOM STK THK, SPEC QQ-S-631, OR
' STEEL BAR, CARBON, COLD FINISHED, ANNEALED, 1018 OR’
1020, 1/4 NOM STK THK, SPEC QQ-S-634
PROTECTIVE FINISH

FINISH NO. 5.1.1 OR 5.1.2 AR601246

Figure 4-1. Lockbar.
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2&-5. ¥4 Telescoping Radiocactive Source Magnetic Handler

a. General. The MU telescoping radioactive source magnetic handler con-
sists of two major groups:' the magnet, flexible arm, aﬁd extension assembly and
thg motor and clutch assembly (fig. 4-2) and (fig. 4-=3). ‘For purposes of de-
scription, the motor and clutch assembly is divided 1ntq;subgroups and assem-
blies. Inspectioﬁ requires at least partial disassembly‘(para b-6b). Servieing

. requires complete disassembly (para U-6c).
b. Description.

61), Magnet, flexible arm, and extension assembly. The magnet, flexible
arm, and extension assembly, from front to back, consists of a magnet cap (1,
fig. 3-2). a magnet (2), a magnet connector wire (3), a compres=1on 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 ((8), (m, (1“),‘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 tele#cobing portién of the handlcr;. The ﬁen-
sion exerted by the spring motor assembly (12, fig. 4-3) causes the flexible arm
assémb}y and the three extensions to telescope into the tube end‘of the handle
and housing assembly (65. Thg magnet connector wire connects the magnet with
the spring motor assembly. The magnet cap (1, fig. #-2) fits over the magnet
(2) and compression spring (4) and is screwed onto an adapter (5) on the fronf‘

end of the flexible arm assembly (6).
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1 Magnet cap
2 Magnet o . . >
-8 Magnet connector wire : AR6E0C751 T
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

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

extension assembly (eiploded view).
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ARGD07E2

DW-IN A LINI

Figure 4-3. M4 radiocactive source magnetic handler, motor and clutch issembly

{exploded view).

(2). Motor and clutch.assembly. The motor and clutqh hssembly‘consists
of a spring motor assembly subgroup which is installed in the housing end of the
handle and housing assembly (6, fig,‘u;3), 8 handle housing cover (11) which
fits over the hoﬁsing end of the héndle and housing assexmbly, and a magnet con-

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

(a). Spring motor essembly subgroup. The spring motor assembly
subgroup consists of a bush%ng retaining plate (9), a bushing (16), a spring

motor assembly housing (10), and a spring motor assembly (12).
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(p) Magnet control and clutch subgroup. The-magnet control and
clutch subgroup contains a_clutch assembly consistinz of a clutch housing (4)
and a clutch (5), a retaining riqg (3) which holds the clutcﬂ assembly toéether,
a magnet control knob (1) which fits over the clutch housing, a clutch adapter

(14), and a washer (15).

c. Disassembiy. "Disassemble the M4 telescoping radioactive Source magnetic
. 3
handler only to the extent that it is necessary to makelthe required service,

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

follow the sequence of disassembly as given below.
(1) Magnet cap, magnet, compression spring, and adapter.
(a) Unscrew the magnet cap (1, fig. %-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 6f pliers.

(¢) 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 sbring.

(f) Unscrew the adapter (5) from the end of thé 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.

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

(3) Mzgnet control clutch subgroup.

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.

. (8) Handle housing covér. 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 assembly

(€.

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

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

- ' ~(e¢) 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 sockgt-heasd screw key is

L

turned., . } : , 3

(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-heéd 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 kéy to release the

spring tension.

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

" the flexible arm assembly (£).

(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 ;onnector and

rercving the sbldered loop at the end of the spring motqr'Cable from the magnet

connector wire.
(1) Remove the spring motor assembly (12).

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

(S) 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.(s, fig. 4-2) ana the three extensions ((9), (12), and (15) from the
back of the hanale and housing assembly (6), fig. 4=3). If any of the above
components are distortedyto the extent that they cannot be withdrawn from the
handle and housiné assembly, cut just back of the distortion with a hacksaw and

f
remove that portion from the front of the handle and ho%§ing assembly.

d. Maintenance. After disassembling the MU telescoping radicactive source
magnetic handler as directed in.c above, inspect the disassembled parts and
clean them. Wipe #11 metal parts with a clean, oily cloth. Réplace worn, dama-
‘ged, or nmissing parts as authorized in the Maintenance Allocation Chart,

Appendix C. Assemble the magnétic handler as directed in e below.
e. Assembly.

(1) Flexigle 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 lnserted so that they can be extended from the front of ;he handle and

housing assembly.
(2) Spring motor assembiy subgroup.

(a) Insert the bushing (16, fig. 4=3) through the large opehing 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. -

€5
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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 thef hook at the end of the

-4
mzgnet connector. wire (3, fig. 4~2) and bend the hook tp form a loop.

(f) 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).

((4) below).

(i) Telescope the flexible arm assembly and the extensions and sgat
the spring'motorlassemﬁly (12, fig. 4=3) in the spring motor asseﬁbly housing
(10). Place the threaded shaft of the spring motor assembly over thé threaded
Lole in the spring motor assembly housing. Insert and fully seat a 1/8 inch
socket -head screw'key ;n the hexagonal opening in the top of the sﬁring motor
assembly and turh the key in a clockwise direction until the spring motor sssem-

bly is fully seated. Withdraw the key.

’ . -
(3) 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 . .

€6
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motor assembly so that it does not rotate in the spring motor assembly housing,
and turn the key eizht full turns counterclockwise. This action will release
the threaded shaft of the spring motor assembly from the threaded opening in the
spring motor assembly hous;ng and put sufficient tension in the spring té take
up any remaining slack in the spring motor cable when the key is released ((1)

below). - _ !

3
- ‘ .
(1) 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 sprihg 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 thé clutch adapter (14, fig.
4~3) into the two rdund openings.fn the toﬁ'of.the_spring motpf assembly and
place a washer (15) over the top.of the clutéh adaptgr. In;ért the assembled
spring'motbr assembly subgroup into the housing end of the handle and housing
assembly (6) so that the bushing (16) is adjacent to the back df 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 ((65 below)..
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(2) Retaining nuts and packing rings.

(a) Make sure that each retaining nut is fitted with a packing
ring. 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 threadbd end toward the back-
. A N .
of the magnetic handler over the front of the flexible prm 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 éssembly (6, fig. U4-3). Screw btut 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) Slip the adapter (5, fiz. u-é) over the extended magnet connec=

tor wire (3) and screw the adapter on the end of the flexible arm assembly (6).
(b) Slip the compression spring (4) over the magnet connector wire.

(c) Thread the magnet connector wire (3) through the magnet (2) so
that the slotted end of the magnet is toward the froﬁt end of the magnetic hand-

ler.

(d) Using a pair of pliers, bend the end of the magnet connector

wire just enough to hold the magnet on the wire.

(e) Fit the magnet cap (1) over the magnet anc 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) iagnet control and clutch subgroup.

(a) See that the clutch housing (4, fig. U4-3) 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 cluich housins:
. " .g

(c) Insert the bottom of the clutch shaft %brough the aligned holes
in the héﬁdle and housing assembly, washer, and clutch adapter ((2)(o) above).
Rotate the clutch shaft to align the opening,invthe shaff with the setscrew
opening in the clutch adapter. Tighten the setscrew (13) with a 1/16 inch

"socket~head screw key.

(d) Fit the magnet control knob (1) over the clutch housing (4) and

tighten fhe 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 locatiné aﬁd correcting_nost of the troubles whiéh may develop in the
M3A1_Rédioactive.50urce Set. Each malfunction or trouble'symptom for an indivi-
dusl 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 remédy the malfunction.

69




TM 3~6665=214~13&P

b. This manual cannot list all possible malfunctions'that may occur or all
tests or inspections, and corrective actions. If a malfunction igvnot l;sted
{except when malfunction and cause are obvious), or is not corrected by listed
corrective actions, you should notify higher level maintenance. Skillsband
actions required to perform organizational maintenance of the H3Ai Radioactive
Source Set,are.approximately the same as those requiréd to perform direét Sup-
port maintenance of the item. The essential differeéze between the two levels
of maintenance is that ;eplacement parts are aﬁthorized only te direct‘sdgport

maintenance level.

¢. Table 4.2 lists the common malfunctions you may find during the ober-
ation or maintenance of the M34A1 Radioactive Source Set or its components. You

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

NOTE
( . 1 Before ﬁsing this table, be sure you haye berformed»all
normsl operation checks. If you have a malfunction which
1s not listed in this table, notify the next higher level of

maintenance,
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: ¥ A
TABLE 4-2. TROUBLESHOOTING PROCEDURES

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

']
'

MAGNETIC HANDLER, M4 3%
FLEXIBLE ARM ASSEMBLY AND EXTENSIONS.

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

S5c(6)).
a8. 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.

n
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'CHAPTER 5 )
DIRECT SUPPORT MAINTENANCE INSTRUCTICNS

5-1. GENERAL

Direct support maiﬁtenance personnel are authorized to repair and replace the
magnet, flexible arm, and extension assembly of the M4 mﬁgnetic handler. VThey
are also authorized to repair and replace parts of the éator and clutch &assem-
bly. In addition, direct support maintenancé personnel are authorized to
manufacture a new ;dentification plate, 1f-required, and to perform all mainte-

nance allocated to lower categories of maintenance.
S5-2. Identification Plste

a. Description. The brass identification plate (fig. 1-3) is fastened with.
four screws, one in each corner, to the cover of the storage case. The plate
shows the Hafional Stock Number (NSN), reﬁlacement date, activity (mCl), manu-
facturing date, serial number of tﬁe radioactive source aSsemb;y, Bureau of
Explésives Association of American Railroads permit number, aﬁd the NRC license

number.
- 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 incﬁ 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 stoe
rage case, or from the shipping document thst accampanies the M3A1 Rgdioactive
Source Set. Fasten the new identification plate to the gover of the storaée

. 5
case. . o . ' b

e Y

SRR s e -
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. SEE NOTES—7
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’
RADIOACTIVE SOURCE SET, M3Al }
COBALT 60, MC
=
>
Eol
— [ -]
- 5 .
1 ol t |4
K Lt
.19 TYP e~
4

BRASS STRIP, ALLOY NO. 268 or 260, ANNEALED TEMPER .032
.- NOM STOCK THICKNESS, SPEC QQ-B-613
NOTES: |
1. Letters shall be engréved or stamped 1/8 high. < "
2. Marking shall be in accordance with EIL STD-130.

3. The following additional information shall be included

Manufacturing Date

Serial No.

Replacement Date

NRC License No.
NSN 6665-00-856-8235 . AR601287

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

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

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

995-4427, or commercial (201) S44-4427.

b. Shipment of M3A1 by US Postal Service or by United Parcel Service is

prohibited.

¢. For shipment of the M3A1 to be in accordance with the abcvevregulations

and NRC’licensc, the following requirements must be met:

(1) The. motor vehicle, rail car, or freight container containing the
calitrator must be placarded on all four sides with a "RADIOACTIVE" placard (49

~CFR -172.504, Table 1).

{2) 1In 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 CFR 173.441b. Shipment by alrecraft in this case is prohibi-

ted (43, CFR 173.441d),

(3) The storage case must be sealed with fiber tape, labelled on
opposite sides with Radicactive Yellow III labels (49 CFR 172.403) and marked
with 1/2 inch or larger letters with the following: TYPE 'A' DOT-TA, RADIOCAC-

TIVE MATERIAL, SPECIAL FORM NOS, UNZQTR;
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(8) A wipe test must Se performed within two weeks prior to the desired

shipping date to assure that no significant reﬁovable radio;ctive surface conta-
mination exists on the exterior of the package (49 CFR 173.443, 173.475 (1)).

| 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.
. s

(5) Béport of shipment (RESHIP) must be transgitted to the receiving
installation transportation officer (AR 385-11, paragraph 4-1) and RPO with
information copy to Commander, US Army Communications-Electronics Command, ATTN:

AMSEL~SF-MR, Fort Monmouth, NJ 07703-5024.

(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 4-1a: ‘
(;) Prope; shipping name: RADIOACTIVE MATERIAL, SPECIAL FORM, NOS.
(b) Hazardous Material Identification Number: UN 297”.
(c) Pleces, we;gb? and volume:‘ Required.
" (d) Type of packaging: fype A" DOT=TA.
(e) Radioactive material: Co-60.
) Descriptioﬁ of chémicgl and physical form:. SPECIAL FORM.
(g) Activigy: 130.00 millicuries‘or as indicated on the M3A1.

(h) Type label required: Radicactive Yelldw-III.
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(i) Shipper's certification: Required.

(k) NRC License lNumber: As provided by the CECOM Safety Office, AV

(1) Exposure rate at the package surface and at one meter: As

determined by RPO. : ' f

1]

v ES
(m) Results of package wipe test: As detedmined by AIRDC.
(7) Commerical air shipment of the M3A1 réquires, 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 radicactive 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 éompliance to DOT
regulations to assure no significant removable radioéctive surface contamination

is located on the exterior surface of the shipping package.

WARNING
The NuCon Smear is never to be used for sealed socurce leak
testing of the M3A1 Radiocactive Source Set. It is only to be

utilized in the wip; 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, AN/PDR-27( ), or equivalent.
§
!

s
b

(1) Record date, némé of the individual performing the test, and serial

¢. Wipe test procedure.

number (s) of the M3A1 Radiocactive Source'Set(s) on the Jjacket of the NuCon

Smear.

(2) With the NuCon Smear retained within its jacket and using moderate
finger pressure, wipe all exterior surfaces of the packége for a total of at

least_;Qp-sggggg;cgg;imeters”kabout 48 square incbes).
d. Checking for contamination and mailing the NuCon Smear.

NO

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.frgnt of the probe

and note the indication: DO NOT TOUCH THE PROBE WITH THE HGCON 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.

(%) If no detectable reading is observed on the AN/PDR-27( ), place the

NuCon Smear in the self-addressed envelope provided and mail immediately to

AIRDC,

{
'

(5) 1If.a reading is observed on the AN/PDR-Z{(:S 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 thé surface of the Sox must
not exceed 0.4 mR/hr. If the measured radiation 1s more
than 0.4 mR/hr, Qrap.a thin sheet ofilead.fiﬁﬁﬁﬁiﬁi;lﬁ$7777'
‘other metal arouﬁd the NuCon Smear and plaﬁe in a small

cardbda}d 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

8., Areas of M3A1 Radiocactive Source Set storggé will be considered radiocac- .
tive material/radlation areas as determined by the RPO and will be posted»ih

~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-U4, Disrosal

- Reports of excess, unwanted or unserviceable M3A1ﬂs'will be submitted to CECOM
NICP for review of servicesbility 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.
{

3
J
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APPENDIX A
REFERENCES °
AR 40-14 Control and Recording Procedures: Occupastional Exposure

to Ionizing Radiation.

AR 385-11 | Ionizing Radiation Protection (Licensing, Control, Trans-
portation, Dispossl, Radiation Safety). .

AR 385-3¢ . Safety Color Code Marking and Signs. |

ﬁA Pam 210-1 Coﬁ;olidated Index of Army Publicag?ons and Blank Forms,

DA Pam 310-4 - Index of Technical Publications. &

MIL-STD-129H - Marking for Shipment and Storage.

TB 43-~180 l . Calibrationlkequirements for the Hainten#nce pf Army
Materiel: .

T™ 43-0139 Painting Instructions for Field Use

_Title 10, Code ot Federal Regulations, Parts 19, 20 and 21.

Title 49, Code of Federal Regulations.
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APPENDIX B . '
a ORGANIZATIONAL AND DIRECT SUPPORT MAINTENANCE REPAIR PARTS
N LIST

SECTION I. INTRODUCTION
B-1. Scope
This appéndix lists repair parts required f&r opgration aﬁd performance of orga-
niiationai and direct support maintenance of the M3a1 Raiioactive Source Set.
It authorizes the requisition and issue of items as indicated by the source and
maintenﬁnce codes. There are no basic issue items, items troop installed or

authorized or special tools applicable to this equipment.

B~2. General

[

The repair parts list is divided into the following sections:

a., Section 1I.  Repair Parts List; A list of repair'pa{ts authoriied for
;5 use in the‘éqrformance of maintbnahce. This list also includes parts uhiéh must
_ l)be removed for replacemeni of the authorized parts. Parts lists are compcsed of
) functional groups in ascending numerical sequence, with the parts in each group
.listed in figure and item number sequence. .Bulk materials are listéd in NSN

sequence.

b. Section III. Nsﬂ and Part Number Index. A list, in ascending numericéi
sequence, of all NSNs appearing in the listing followed by a list, in alphameric
sequence, of‘all part numbers appearing in the listing. NSNs énd part numbers

are‘cross-referenced to each illustration figure and item number appearance.

B-3. Explanation of Columns

The following provides an explanation of columns found in ‘the tabularAlistings:
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a. Iilustration. This column is divided as follows:

; (1) Figure number. Indicates the figure number of the illustration on

which the item i{s shown.

(2) Item number. The number used to identify each item called out in

: [
the illustration. !

3
J

'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 SMR Code format as follows:

Code i Definition
“;PA l Item procured aﬁd stocked for anticipated or known usage.
N oL b :
-)PB i Item procured'andIStockgd for insurance purposes because essentiality
dictates that a minimum quantity be available in the supply systems.
MF 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

Cannibtalization or salvage may be used as a source of supply

for any items source coded above.

_'_};_\ - -
- | R
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(2) Malntenance code. Maintenance codes are assigned to indicate the

\\Ievels of maintenance authorized to USE and REPAIR support items. The mainte-

rance codes are entered in the third and fourth positions of the Uniform SMR

Code format as follows:

(a) The maintenance code entered in the third position will indi-

cate the lowest maintenance level authorized to remove, d?place. and use the

support item. The maintenance code entered in the third position will indicate

one of the following levels of maintenance:

Code

D

Application/Explanation
Support item is removed, replaced, used at the organizational lével.
Sgﬁﬁggggiteﬁﬁts‘removed. replaced, used at the diréct suppert level.

Support items that are removed, replaced, used at depot, mobile depot,

specialized repair activity only.

3

(b) The maintenance code entered in_thé 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

Applicatibn/Explanation

The lowest maintenance level capable of complete repair of the support'

item is the organizational level.

The lowest maintenance level capable of complete repair of the support

iten is the direct support level.

gs
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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: f

3
—4
Recoverability
Codes Definition
A Item requires special handling or condemnation procedures because of

specific reasons (i.e., precious metal content, high dollar value,
ceritical 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 énd dispose at the level

indicated in position 3.

c. NSN. Indicates the NSN assigzned to the item and will be used for

requisitioning.

d. Part Number. Indicates the primary number used by the manufacturer
(indivicual, 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 identifj 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 fSCM is a 5 digit nu-
meric code listed in SB 708-42 which is used to identify ?he_manufacturer.

distributor, or Government agency, etec.

f. Description.- Indicates the Federal item name and, if required, a mini-

mum description to identify the item.

€. Unit of Measure (U/M). Indicates the standard of the basic quantity of

the listed item as used in performing the actual maintenance function. This

measure is expressed by a two-character alphabetical abbreviation (e.g., ea, ft,

rd

~etc). VWhen the unit of measure differs from the unit of issue, the lquést unit

/'f)of issue that will satisfy the required units of measure will be requisitionei; )

h. Quantity chorporated in Unit. Indicates the quantity qf 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 - Indicates a change in data
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™y t. Detailed manufacturing instructions for items source coded to be manu=-

factured are found in this manual. Bulk materialé required to manufacture items

are listed in the bulk material group of this appendix.
B-5. How to Locate Repair Parts
a. When NSN or Part Number i{s Unknown: 3>

(1) Cetermine the functional group within which the repair part belongs
since 1llustrations are prepared for functional groups and listings are divided

into the same groups.

(2) Fihd the 1llustration covering the functional group to which the

repalr part belongs.

(3) Identify the repair part on the illustration and note the illustr-

? ation figure and item number of the repsair part.

)‘ (3) Using the Repair Pafts Listing, find the.figura and item number

noted on the illustration.
b. Vhen NSN 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'p;rt
numbers in ascending alphanumeric sequenqe.'éross-referenced tc the illustration

figure number and item number.

(2) After finding the figure and item number, locate the figure and

item number 1n.the repair parts list,.
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REPAIR PARTS LIST f
!

) AR600801
Figure B~1, Storage case,

(1} (2) {3) 4} (5} {6} {(7) {8
ILLUS _ O
Fig [item  SMR ellisrey PART FScM DESCRIPTION um|ZZ

"1 Na.|No.] CODE NUMBER NUMBER : é
{NSN) Usable On Code
GROUP 0100 - STORAGE CASE
CiB=1] 1 | MFFOZ B124-10=-27 81361 |PLATE, IDENTIFICATION: MFD FROM EA L )
o NSN 9535~-00-232-6932
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Figure B-2, Source set assembly.

1) @2 {3) ) (5) 3] 7 |8
ILLUS ’ ) (2 o
I Mo PART | FSCM DESCRIPTION um| S
Na!No| COOE NUMBER NUMBER §

(NSN) Ussble On Code
GROUP 0200 ~ RADIOACTIVE SOURCE
_ AND SHIELD ASSEMBLY
cle-2] 1 |xsoza |6665-00-856-8233 [C124-10-10 [81361 |RADIOACTIVE SOURCE ASSEMBLY, EAl 1
. ) COBALT 60: MIAY
cle~-2| 2 |mro0z {A124-10-9 81361 |BAR, LOCK: MFD FROM NS 17 IR
1 9510-00-596~2065
kle~2] 3 | xeozz ruasu 72053 | PADLOCK COMBIRATION al
=S -
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Figur_e-Boﬁ.' Magnet, flexible arm extension assembly,

TM 3-6665-218~13&4P

AR600803

T 2) @ @) 15) 6) 7 @
ILLUS NATIONAL =
Fig [lenf SMR STOCK A s DESCRIPTION um g
Na.{No. CODE ‘NUMBER h : ‘ ?
__(NSN) Usable On Code! = -

| GROUP 0300 - MAGNETIC MANDLER, M4

ClB-3| |PBOPH |6665-00-856-8234 [D124-2-62 | BI1361 |MAGNETIC HANDLER, RADIOACTIVE - EA 1
| S ' SOURCE, TELESCOPING: M4
cis-3} 1 {xsFrz B124-2-75 | B1361 |MAGNETIC CAP EAL 1
tis-3| 2 | xerzz : B124-2-77  |81361 |MAGNET EA| 1
2|8-3( 3 (PAFZZ |9505-00-060-0882 oOW423 81348 WIRE, STEEL, CORROSION IN |18
‘ ' - RESISTING: RD, 0.063 IN. DIA .

‘|B-3{ 4 | PBFZZ |5360-00-811-9127 [8124-2-79 | 81361 |SPRING, HELICAL, COMPRESSION: EAL 1

. STL, PLD, 0.046 IN. DIA, 13 COILS,

2 IN. FREE LG, 0.500 IN. FREE 0D

‘9‘0



TM 3-£665-214-12&P

O 0O o O

~ ARG0OGB04
Figure B-4, Motor and clutch assembly.
T T 3 ) 5) 16 20 R
ILLUS - =
N sup | NaTIONAL PART FsCM DESCRIPTION um g
Fig |Ir STOCK NUMBER -
‘Na.{No.| CODE NUMBER - . =2
INSN} Usable On Code —
c|s-4]| 1 | xerz " IB12¢-2-78 | 81367 | k0B, CONTROL el 1
cis-4| 2 | xBF2 51030-27 | 96906 [SETSCREW: CRES, HEXAGON SOCKET - | EA| 2
- FLAT PT, #8-32, 1/4 IN. LG
cle-4| 3 | x8rzz - IM516624-4025 | 96906 | RING, RETAINING: CRES, EXT EAl 1
. APPLICATION, 0.250 IN. SHAFT SIZE
B-4| 4 | xarzz kam—-z-emss 81361 | HOUSING, CLUTCH EA L1
B~4| 5| x8F2 B124~2-81 81361 | SHAFT AND ROLLER ASSEMBLY Bl
B~4] 6| xBFZZ _c'124-z-53 81361 | HAIDLE AND HOUSING ASSEMBLY Al 1
g-4 7| xFz2 ‘nssszoz-m 96906 | SCREW, MACHINE: AL ALLOY, FLAT .| EA| 2
. : CSK HEAD, #10-28, 1/4 IN. LG
cle-4] 8| xarzz MS35218-2 | 96306 | SCREW, MACHINE: AL ALLOY, PAX EAl 6
: HEAD, #2-56, 0.187 IN. LG
de-al 9| xmFz A124-2-67 | 81361 | PLATE, BUSHING RETAINING gal 1
ds-410/| xeFrz B124-2-73 81361 | HOUSING, SPRING MOTOR ASSEMBLY Al
~-q B-4 11| xBFZ2 A124-2-66 | 81361 | COVER

g1
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f
!

— 3
(1) (2) 3 (4). (5) T 7y [ (@
1LLus ’ o=
Fig lten] SMR N T PART FSCM DESCRIPTION um ,5:
No.|Ne.] CODE NUMBER NUMBER sz
(NSN). Usable On_Code -
C|B-4|12 | PBFZZ |€665-00-474-7226 [C124-2-80  |81361 |MOTOR ASSEMBLY, SPRING LOADED EA| 1
C18-4|13 | XBFZZ MS551029~20 96906 | SETSCREW: CRES, HEXAGON SOCKET, AL
FLAT PT, #6-32, 2/8 IN. LG
ciB-4]14 | xgrzz B124-2-76 | 81361 |PLATE, CLUTCH EA] 1
- C[B-4]15 | xBFZ2Z MS27183-10 96506 }MSH%R, FLAT: STL PLD, RD, 0.250 EA} 1
. N. D * - )
GROUP 0400 = BULK MATERIALS |
 NBULK| |PAOZZ [9510-00-596-2065 (QQS634 81348 |STEEL BAR: CARBON COLD FINISHED | FT |14
_ FLAT, 1/4 IN.. THK, 5/8 IN. W, 10 N
“) ' T0 14 FT LG .- . '
../ NBULK! | PAFZZ [9535-00-232-6932 1QQB613 81348 [METAL STRIP: 12 IN. W, 48 IN. L6 | SK| 1
' : - BRASS, 0.032 IR, THK '
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. §
Section II1. NATIONAL STOCK MUMBER y«n PART NUMBER INDEX

2. Natiomsl Stock Mumbers. t
National Fig. Item National Fig. It
_ Stock Humber NG, No. . Stock tumber No. No.
§505-00-060-0882 B~3 3 6665~00-856~8234 B~3 -
6665~00-474-7226 B-4 12 9510-00-596-2065 BULK
5350-00-811-9127. B-3 4 9535-00-232-6932  BULK

6665~00-856~8233 B4 2

b. Part Mumbers.

Part , Fig. Item Part  Fig. Item
Wamber = FSCM No. - No. Number FSCM No. Neo.

A124-10-9 81361 B-2 1 Ci26-2-63 8136184 6
 A124-2-86 81361 B<4 11 (Q124-2-80 81261 B4 12
Al26-2-67 81361 8-4 9  DI24-2-62 81361 B-3

B2-10-27  B1361 81 1 KBH . 7208382 3

§120-2-73 1361 B4 10 MSI6626-4025 6306 B4 3
B124-2-75 1361 B-3 1 MSZNIE310 96506 B4 15

B126e2.76 81361 54 14  MS35202-51 96906 B-d T

B128-2-77 81361 B-3 2  MS3S218-2 06906 B~4 8
B126-2-78  .B1361 B-4 1  MS51029-20 96906 B~4 13
B124-2-79 81361 B-3 4  MS51030-27- 96506 B-4 2
B124~2-81HSG 81361 B~4 4  QQB6I3 81348 BULK
B124-2- - 81361 B~4 5  QOSEH 81348 BULK
8ILESSHSG

00W823 81348 B-3 3

C124-10-10 81381 B2 2
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APPENDIX C

MAINTENANCE ALLOCATION CHART

C-1. General

f
1

The maintenance allocation chart (MAC) (Section II) li:tifthe authorized mainte-
nance functions assigned the maintenance categories for maintenance of ‘the M341 . .
Radioactive Sburce Se:. This chart is to be used by all levels of maintenance

to insure complete sﬁpport'of the eqdipment;
C-2. Maintenance Eunctions
Maintenance functions will be limited to and defined'as follows:

a. Inspect. To determine the serviceability of an item by comparing its
. physical, mecﬁanical and/or electrical characteristies 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.

¢. Service, Operations required periodically to «xeep an item in broper )
operating condition; i.e., to clean (decontaminate), to preserve, to drain, to
paint, or to replenish fuél. lubricants, hydraulic fluids, or compressed air

supplies.

d. Calitrate. To determine and cause corrections to be made or to be

adjudted on instruments or test measuring and diagnostic equipments used in

precision measurement. Cénsists of comparisons of two instruments, one of which

.9u : .
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-
b

! is a certified standard of known a2ccuracy, to detect and adjust any discrepancy

N
AY

in the accuracy of the instrument being compared.

e. Replace. The act of substituting a serviceable like type part, subas—

senbly or module (component or assembly) for an unservicea?le counterpart.
. 1

- s
f. Repair. The application of maintenance services gr 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 phrpose of
which is to identify éompcnents. assemblies, subassembiies, and modules with the

'Xnext higher assembly.
_>. t. Column 2, Component/Assembly. Column 2 contains the noun names of Comme
ponents, assembiies; sza;semblies. and modules for which‘maihtenance is

authorized.

c. Column 3, Maintenance Functions, Columﬁ 3 lists £he functions to be

performed on the item listed in column 2,

d. Column 4, ﬁainten;nce Category. Column 4 specifies, by the lisiing of a
"work time" figure in the apprépriate 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 maintenancé funcfion at the
indicated category of maintenance., If ihe 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

g5
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. man-hours specified by the "work time" figure represents the everage time re-
quired to restore an item (assembly, subassembly, component, module, end itenm,
or system) to a serviceable condition under.typical field operating conditions.
This time includes preparation time, troubleshooting time, and.quality
assurance/quality control time in addition to the time re&uired to perform the
soecific tasks identified for the maintenance functions ;ithorized in the MAC.

This time will be expressed in manhours and carried to one decimal place (tenths

of hours).

e. Column S)Tools and Equipment. Column five (S). specifies by code, those
common tool sets (not individual tools) and special tools, test, end support :

equipment required to perform the designated function.

N e

e —

f. Tool and Test Equipment Requirements List. This list identifies all
x tools -and test equipnent required for maintenance and repair of the M3A1
:)xadioactive Source Set as specified in the HAC 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 corresponds 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 explénatory.
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Section Il. MAINTENANCE ALLOCATION CHART FOR
M3A1 RADIOACTIVE SOURCE SET?

Ei_i 2
|
i
i

i)

gee
£k

g
3

g.
P
g

:

!

8
3
5,
:
b
g

T

“The suhoolumms are as follows:
e
O—orgxnizational
P—di
B-—general support
D—depot :
6 Manafacture nameplsta.
b Momthly. '
€ Repair and replacement of lockber oaly.
d Remove distartion by bending or cutting out segment of arm extension eiementa,

TOOL AND TEST EQUIPMENT REQUIREMENTS LIST FOR
M3A1 RADIOACTIVE SOURCE SET

Tenl or v
v Maintenanm Notissa/NATO Teal
reius enle amagary Mamensistre . ek xumbar by
1 0 FILM BADGE Ses SB 11-208
(Photodosimetxy)
2 ) DOSIMETER 6665-00-243-8199 IMGPD-
3 0 RADIAC SET 6665-00-961-0846 AN/PDR(R)
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Enclosure: As stated

UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SEp 17 1834

-

NRC Licensees, Permittees, and Applicants

Please find enclosed a revised NRC Form 3, "Notica 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 appiicant. 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 obsarve 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 l{icense.

Revised Form 3 is written in the form of simple gquestions 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, K
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, _

Office of Inspection and Enforcement
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NOTICE TO EMPLOYEES

UNITED STATES NUCLEAR REGULATORY COMMlSSION
Washington, D.C. 20556

ITANDAHD! FOR PROTECTION AGAINSY RADIATION ('Aﬂl' 20); NOTICES, INSTRUCTIONS AND

REPORTS TO WORKERS; INSPECI'IONQ (PART 18); EMPLOYEE PROY EC"ON

WHAT IS THE NUCLEAR
AEGULATORY COMMISGON?

The Nuclesr Reguistory Commission Iy sn
iwependent Federst up!nuy sgency e

H ible bor licansk ing nuclesr
xrwer phanty snd mmv commarclal uyey of

't adiosciive materisly.

WHAT DOES THE NRC DO?

The NRC'y primmy responsibliity Is to
enture they workers and the puwc [ N
d tiom {
exposwre 10 radiation md lhnl ruclear
{acilistes Including power plenty are con-
wrucied to high quallly sisndsrch ond
nperated in 3 esle manner, The NAC dous
this by s1tablishing requiisments kn Title 10
of the Code of Federsl Reguistiom {10
CFR} and in licanias issued 10 nuclnv users,

WHAT RESPONSIBILITY DOES
MY EMPLOYER HAVE?

Any that

Wcented by the NRC mwat comply with
the NAC's requiraments. $t 3 company
violales NRC requiremants, it cen be lined
or have iy licenw moditied, wepsaded ar
revoked. .

Yow smployer musl (el you which NAC
atiation cegquitaments spply 10 your work
od mull past NAC Notices of Violstion

diot

- ipu

WHAT IS°MY RESPONSIBILITY?

‘For your own protection and the proteciion

ol your ca-workers, you should know how
NAC requivements 191810 10 your work snd
should obey ihem, If you otnerve viclstions
ol the raquirements, you should report
them,

HOW DO § REPORT VIOLATIONS?

W you balieve that victatlons o NRC rules
o of the lmm ol tha ticenss have accurred,
report them immedistely to your
wun t you beliave that edequste
correciive mlon s noa belng teken, you
may 1eport this 1o an NAC inspector or
the neerest NAC Argionst Otlice,

WHAT IF | WORK IN A
RADIATION AREA?

1t you work with radionctive meteriels ar ja
8 radiation {tontrolied) ares, the smount of
radistion supowe thet you mey legeily
uen" Is limited by the NRC The lell on
are Ined in
70 101, 20 103, and 20.104 of Titis 10 of
the Code of Fadersl Reguistions {10 CFR
20). Vihite thase sre the manimum sHowsbly
limits, yois employer shauld siva Reep your
tafistion axprwre ay for below those
Hmits a1 i “reaionably achlevaine,”

MAY | GET A RECORO OF
MY RADIATION EXPOSURE?

Yo Your smgloyer s tequired 10 1ol you,
a writing, Il you receive sny radiation ox-
powre sbave the limin set In the HAC
reguistions & your emplayee's license. In
sddition, it your Job lavalver radistion,
you mey tequett hom your employsr §
record ol your snnual radistion esponsn
and 8 weitten 1eport of your tetsl sxparue
when you lesve your job,

HOW ARE VIOLATIONS QF NRC
REQUIREMENTS IDENTIFIED?
NAC conducty regulse b o o Ik ]
hetmlu te sinwe u-wpllmu with NNC\
raqub . I
nnd He cwumm condua Mlr own

1o are ! AN In-
wectors ae protected by Federsl lsw,
Interlesonce with them may result In
crimingl prosecution for p Federel eltense.

MAY | TALK WITH AN NRC
INSPECTOR? . -
Yer. Your emplayet mey MI pml 'ou
tiom teiking with sn NRC impeciar ond
you may 1k poivately with an impeciorn
ond request that your identity rematn
confidential.

MAY | REQUESY AN lNS'EC"ON'

- working condillons, you may request ¢n

Intpection. Youwr requast should be
sddieried 1o the nearssl NAC Regional

- Office snd must describe the slivged vials-

tion bn detshl. 1t must b signed by you or

YO sepreasentative,

HOW DO | CONTACT THE NRC?

Natlty an NAC Impecior onslte or coll
the nesrest NAC Naplonal olfice collect,
NRC inspeciors went ta tak 10 you if you
819 wortled sbout radistion sslsty or ether
wpects of licensed activitien, saxch 3 the
quality of construciion or epevatiom st
yout plaat. .

CAN | BE FIRED FOR TALKING
TO THE NAC?

No. Faderpl lsw prohititg sn employer
from Thing or otherwiwe discriminating
aguing & worker for ringing safely con.
€808 o the sttention of the NRC. You

may not be Bred or ammw spoinut

* because you:

» ok mNRcumluulnMulphn
vour employer; .
® testilfy ja sn NRC proceeding;
. p-ovfdo Informption or sre sboul lo
peovide inkormation to tha NAC sbownt
stolationy o requisements;

® st shout to mk for on testily, help,

WHAT FORMS OF DISCRIMINA.
TION ARE PAOHIBITED?

-No employsr may lire you or [!

WHAT CAN THE LABOR
DEPARTMENT DO?

The D: of Labor will notify the

aginit you with respact g pay, U

working conditions because you help M
NAC.

HOW AM | PROTECTED FROM
DISCRIMINATION?

H you balieve that you have besn dixcsien)-
natad ageingt for bringing safery

wloyer thet o ind Koy been tHed
ond will lnventigete (he cove.

11 the Department of Lobor finds that your
omployer has unlawhally discriminated
spelnit you, B may order you to be rein-
steted, recelve bach pey, or be compeniatea
for sny Mnjury wilesed os ¢ renstt of the

10 the NRC, you may e ¢ compisint with
the U.8. Depacimeont ol Lahar, Your com-
ploint must describe the firing or discriming.
tion and must be filed within 30 deys el the
ocsurrence,

Send complaintt t0:

Otlkce of the Adminlstrator
Wage end Hous Division

U.S. Departmant of Lahar

Room 8.

200 Constitution Avenue, NW.

Washington, 0.C, 20210

or any locsl otlice of the Depertment of
Labor, Wage snd Hour Divislon. Chck your
telephom direciory unders t1.3. Governmeni
listings,

WHAT WiLL THE NRC DO?

The NRC moy susint the Department of
Labo¢ in lts Inventigation, NIIC mey con-

. duct its own Inverligstion where necrissrs

' o
tion has grevenied the hee liow of Inlor.
mation (¢ the Cammision. Also, Il the
NAC or Dipartment of Labor fnds that
wnigwhd discriminstion hee ooourred, the
NRC may hiuue s Notice of Violstlon 10
your employer, lmpose 8 fine, ¢ wuspend,
modity, o revohe yeuwr employer's NAC
beonse,

9¢ i working conditi 1f you befievs thet yaur smployer hes nat of L7he pont in an NRC proceeding.
cocrecied wiolatlany invalving raciological
UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS
.. A rapresaniative ol the Nuclear Ro'uhmy C«m-um.n £on be contscied ot lh- tollowing sddrestes and talephane numbers. Tha Regionst Otlice will scoapt collect nbphom ealhs trom
smployess who with 1o regi Y about 1ediolagical working ditions o7 other mant n.udln. D with C isslon rutes and saguisti '
Reglonsl Oﬂlen
- . Alaon ADORESRS TELEPHONE .
A -
ey o L] v . T
ALASKA - T LA PUEALo ! :a;?-:':"'" ooy € maweoe
» = o \ " o, 4 King of Pruisbe, PA 15408 :
L) ‘V e “ 'wi | o% A . * [ . uﬂ-. it ¢ 404 221 4503 :
| Ny | . v
REGION V TS \ » L) va REGION W 11..““.:'3{' ;1 'v; WY, b 7908 .
. o Y 2 ~ . m] e e ve ) 312 1903500
ouku ar ‘]‘3'_—" o\ DN VIAGIN IS, ey
'-b A v RAA v Ay Nevastery 917 900 8100
. * v n.fzm Plaze Crivn, Suke 1000
REGION ¥ NEGION W -
- v U8 stvgioe Pepuiestry Comminte assn
l’o"‘u..-. Lane, Buiw 210 N
NAC FORM 3 mm Crooeh, CA DUS8
L1904
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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 promote’more efficient manage-
ment of such functions. s .

- ) . ‘ .
Be it enacted by the Senate and House of Representatives 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

Section 206. (a) Any individual difector. or responsible officer of a
firm constructing, owning, operating, or supplying the components of

“any 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-- , .

(1) fails to comply with the Atomic Energy Act of 1954 as aﬁended,
or any applicable rule, regulation, order, or license of the
Commission relating to substantfal 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
complfance with the provisions of this section.
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i DEPARTMENT OF THE ARMY TECHNICAL MANUAL

(\ | OPERATOR'S MANUAL |
— RADIOACTIVE TEST SAMPLE, KRYPPTON 85, GAMMA
MX-7338/PDR-27R

Headquarters, Department of the Army, Washmgton, DC
7 Februa.ry 1975

WARNING .
RADIATION HAZARD

STD=~RW—|

nnxrxum 8>

= “ The MX-7338/PDR-27R contains 3,000 microcuries (uc) of Krypton 85.
s Be extremely careful while using this equipment and follow safe procedures in handling, storage,
v ) and disposal contained in this manual.
A /l . .

*This manual supersedes TM 3-8665-264-10, 3 February 1969.



posal purposes.

— Thismanual contains a description of Radioactive

\ Test Sample, Krypton 85, Gemma, MX-7338/PDR-
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.

' SAFETY PRECAUTIONS

When handling Radioactve Test Sample, Krypton 85, Gamma NK-’TSSB/PDR-Z?RIavmd prolong-
ed exposure to the radiation; do not unchain the test sample from the carrying case except for dis-

Handle the MX-7338/PDR-27R by the flat (inactive) end only. Protect stored rad:oactxve test sam-

et
ple against unauthorized removal
-3
-1 : BIOLOGICAL SAFETY NOTICE
7 Personnel working in high radiation dose rate areas must be extfemely careful to prevent bodily
53 injury. While the radiation from radioactive substances cannot be felt or seen, prolonged orinten-
g sive exposure may result in serious injury One tenth of a roentgen (100 milliroentgens) per 5-day
(40-hour) week is considered to be the maximum dose rate of such radiation to which the body can
s be exposed cont:.nuously without serious da.mage
2 SECTION L GENERAL [
ScOPR...irnencacnans ieeseen Meenecsessraseettateentrenasatastarsnraaenansanennssanse 1 2
= Indexes of PUbliCAGONE. . cieiinieenciecrsarnensareecsccncesacsscsssscssesnassassannss 2 2
. Forms and recordB .. c.ceuiiuiniiiiisasssoncsosenarssassosinsesossnsocnrssebosssnrnsnnss 3 3
: | : 3 3
i 3
i 3
-3 -3
S 3
. 3
4 L 4
o : V. DISPOSITION OF UNWANTED OR UNSERVICEABLE RADIOACTIVE
e : TEST SAMPLES _
Disposition of test samples in CONUS ............................................. 14 3
: Diaposition of test samples overseas....... Veseessentcsacstnatsotssaenssnnsacsnrane eeee 18 5
. VL. EMERGENCY SITUATIONS AND ACTIONS TO BE TAKEN
’ ‘ Loss of L8l BAIBDIR. ..ocvivrritirtnssennssessscccsessssssssnsssescncassasascansnssancns 16 5
" Internal exposure of pcrsonnal ........................................................ 17 5
p External overexposure of personnel.......cccevureiaiieerunenciinieiirseaetineananena, 3] 5,
! " APPENDIX REFERENCES . , 6
_ Section I. GENERAL
q ;

...2. Indexes of Puhlications . . .. . ..

g. D4, Pam 310-4. Refer to the'latest issue of DA
Pam 310 to determine whether there are new
editions, changes, or additional publications per-
taining to the equipment.

5. DA Pam 310-7. Refer to DA Pam 310-7 todeter-
mine whether there are modification work orders

- (MW Q's) pertaining to the equipment._.

s e e,
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3. Forms and Records

a. Reports of Maintenance and Unsatisfactory
Equipment. Maintenance forms, records, and
reports which are to be used by maintenance per-
sonne] at all maintenance levels are listed in and
prescribed by TM 38-750.

b..Report of Packaging and Handlmg Def‘ cien-
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.

- ¢. 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 P4610.18A, and DSAR 4500. 15

4. Reporting of Errors

Reporting of errors, omissions, and recommen-
dations for improving this manual by the in-
dividual useris 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—M.A-PSC Fort Monmouth, .
- NJ 0T703. .

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 theradioactive 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 radiocactive test samples -
and is used the samé way.

6. Authorization for Issue.

Radiocactive 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

and conditions set forth in an Atomic Energy Com-
mission Byproduct Material License issued to
Department of the Army, ATTN: AMSEL-SF-H,
US Army Electronics Command, Fort Monmouth,

" NJ 07703

7. Supervision and Control

a. The handling, storage, transfer, use and dis-
posal of the radioactive test samples should be un-
der the tontrol of the installation or activity (local)
radioldgical protection officer (RPQO), who will
assurdthe radiological safety of all such funetions.
The items must be handled, used, and stored only
by authorized personnel in established, properly
placarded radiological controlled areas. Radioac-
tve test samples must be secure against-authoriz-
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 officer. 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 thh.m a secure placarded
radiological controlled area, then rechained to the
radiac set case upon its return from thecalibration
facility and ready for use. This procedure will per-
mit transportation of the radiac sets as non-
radicactive shipments. An exception ts 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 MX-
7338/PDR-27R will be controlled by the instrucror

or similarly positioned perscn cr his specifically

designated alternate vnder the guidance of the
local RPO. In all cases, adequate conirol and per-
sonnel radiacton protection must be established.

Section II. DESCRIPTION AND DATA

\

Cdere aee @ e vemns

8. Descnptmn
The MX-7338/PDR-27R (fig. 1) is an aluminum

. wand approximately %-inch in diameter and 3 in-

ches in length. A sealed radioactve source con-
taining approximately 5 millicuries of Krypton 85
(Kr85) is sealed in the cylindrical or active end (4)
of the wand; the active end is painted purple. an

1denm‘icanon tag (1) is attached to the flattenedor
inactive end (3) of the wand by a D-ring (2); the in-
active end is marked MX-7338/PDR-27TR. The D-
ring also is used to attach the radioactve test sam-
ple to a chain in the carrying case of Radiac Set
AN/PDR-27( ). While not in use, the MX.
7338/PDR-27R is stored in a well in the carrying
case.

.
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Figure 1, MX-7338/PDR Gamma, Krypwn 85, radioactive test sample.

" 9. Tabulated Data -

Type of radiation .....:cvvveeeenee.... Gamma.

Quantity (approx)........c.vv0.0.. 5 millicuries,

Radioactive material ........ccovveviennnen Kr85.
‘Half life ....... Cereenennenas P e 10 years,

Séction ITL. INSPECTION FOR LEAKS

. 10. General

If the MX-7338/PDR-27R develops a leak because
of gross damage ar deterioration, Krypton 85 will

dissipate into the air without causing surface con- -
" tamination.

11. Inspecnon

Inspect the MX-7338/PDR-27R when x.ssued 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 30 MR/hr
scale, double check the functioning of the'insoru-
ment without the radioactive test sample, using
the procedure given ‘in TM 11-6665-230-15. If the

" double check shows the MX-7338/PDR-27R to be

defective, open the D-ring (2, fig. 1) and remove the
test sample from the chain. Dispose of the MX-

-7338/PDR-27R and identification tag as directed

in paragraphs 14 or 15, whichever is applicablg.

Section IV. STORAGE

12. General

"* The MX-7338/PDR-27R is numbered: sena.lly to__:

permit control of supply and issue. They are notin-

* 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 16¢ and an unwanted or
unserviceable test sample must be disposed of
through a radicactive material disposal facxhty as

4

-13. Bulk.Storage. ... ...

described in paragraphs 14 and 15.) Protect stored
radioactive test samples -against unauthorized
removal.

R IR, -

Bulk storage is authorized only at depo:s
designated by the Natonal! Inventory Conurol

- Point. Designated depots will be equipped with

storage and disposal facilides for radioactive
materials. The depots will be supported by a hee’
physicist or a qualified radiadon protection o1~

ficer.



Section V. DISPOSITION OF UNWANTED OR UNSERVICEABLE
- RADIOACTIVE TEST SAMPLES

14. Disposition of Test Samples in
CONUS

In CONUS, turn in unwanted or umerviceﬁhle

* MX-7338/PDR-27R to a radioactive material dis-

posal facility in accordance with AR 755-15. Notify
Commander, US Army Electronics Command,
ATTN: 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-
od g
. ) NOTE
Although the radicactivity is greater than 10

i

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.

3

¢
15. Disposition of Test Samples
- Overseas- .

Disposition of radioactive test samples overseas
will be in accordance with the procedures es-

~ tablished by the responsible theater commander.

Section V1. EXERGENCY SITUATIONS AND ACTIONS TO BE TAKEN

16. Loss of Test Sample
e Attempt to recover the test #amplc. ‘ _
" (1) Review records to determme the responsi-

" ble individual.

'(2) Make a physical survey of the area.

b. If the radicactive 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 throngh command
channels to the major command radioactive
material control point and state the serial number
of the missing MX-7338/PDR-27R, the dir-

- cumstances involved, and the procedures taken to
© prevent recurrence. The radiocactive material con-

tool peint will forward this notification to Com-
mander, US Army Electronics Command, ATTN:

" AMSEL-SF-H, Fort Monmouth, NJ 07703.

17. Internal Exposure of Personnel

Internal exposure of personnel fesulting from in-
gestion, inhalation, or absorption of radicactive

L | S e e em e e,

material generally associated with demaged or
leaking sources does not apply to the MX-

- 7338/PDR-27R because Krypton 85is aninert gas..

18. External Overexposure of Per-
sonnel

¢. External cfverexposure of personnel can ogcur
if the test sample is in direct contact with the skm
for prolong periods.

b. The following actions are required 1f a known
or suspected overexposure occurs:

(1) Seek advice from the medical officer.

(2) If the external exposure is suspected,
calculate the exposure by multplying the length of
exposure (in hours) by 10 MR/hr and annotate DD
Form 1141 (Record of Occuparicnal exposure ]
lonizing Radiatior). - .

(3) Correct preaedures to prevent a recurrence.

(4) Notify responsible commands and Com-
mander, US Army Electronics Command, ATTN:
AMSEL-SF-H, Fort Monmou:@. NJ 07703.
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APPENDIX
REFERENCES

Special Authorization and Procedures for Issues, Sales, and Loans.
Disposal of Unwanted Radioactive Material

Index of Technical Manuals, Technical Buﬂﬁa, Supply Manuals (types 7, 8§ and
9), Supply Bulletins, and Lubrication Ord .

US Army Index of Modification Work o:a{:
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TM 38-750

———— e e

Organizational Maintenance Repair Parts and Special Tool Lists): Radiac Set,
- AN/PDR-27R. .

The Army Maintenance Management System (TAMMS).

B s e e oy en e e



¥TM 3-6665-264~10
DEPARTMENT OF THE ARMY TECHNICAL MANUAL

~uh

OPERATOR'S MANUAL 3
MX-7338/PDR-27( ) %
RADIOACTIVE TEST SAMPLE

Headquarters, Department of the Army, Washington, DC

. CAUTION
RADIOACTIVE MATERIAL

-

" KRYPTON 85
‘The MX-T338/PDR-27( ) contains 5 millicuries (mC1) of Krypton 85 (Kr 85).

Exercise caution 16 the use of this equipment and follow the safety procedures
contained in this manual for handling, storage, and disposal. '

e

/))

#This manual supersedes TM 3-6665-264~-10, 7 February 1975
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SAFETY PRECAUTIONS

. Avoid prolonged. unnecessary contact with the MX-7338/PDR-27( ) Radiocactive 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) énd only. Protect stored
radioactive test sample against unauthorized removal.

SECTION I. GENERAL _ ' Paragraph Page
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Indexes of publicationS....cececcccccscsscscesacese
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Reporting of errorS...cccceecssccsssssassccnsssosees
USE.eeeunseceosensacssassesannsssesssennsacassanens
Authorization for 1SSUE....cevececcscscscscsncevone
Supervision and control..cecececcsccenrcsscsccsnnsen
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SOOI EWN =
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II. DESCRIPTION AND DATA
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External exposure of personnel.cccccscsscvesasccces 17
TRANSPORTATION 18 .

APPENDIX A.........0‘.._.....'.'I‘................REFERENCES
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SECTION I. GENERAL
1. Scope. This manual contains a description of the MX-7338/PDR-27( )
Radiocactive Test Sample, and information/instructions on the use, handling, sto-
rage; tranqurtation and disposal of damaged or unwarted test sample; and

actions to be taken in emergeﬁcy situations. f’

2. Index of Publications. DA Pam 310-1. Refer to the latest issue of DA Pam

310-1 to'detérmihe whether there are new editions, changes, modification work

orders (MWQ's), or additional publications pertaining to the equipment.

3. Forms and Records.

- o T S

a. Reports of Maintenance and Unsatisfactory Equipment. Maintenance forms,

records, and reparts to be_used¢by maintenance personnel,- at all maintenance

leVels. are listed in and. prescribed by T™ 38-750.

b. Report of Discrepancies (ROD) (SF 368). Fill out and-.forward SF 364 as
prescribed in DLAR 4150.55/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'ﬂeport (DISREP) (SF 361) as prescribed in AR 55-

38/NAVSUPINST 4610.33/AFM 75-18/MCC P4610.19A/DSAR 4500.15.

h. Reporting of Errors. Reporting of errors, omissions, and recbmmendations
for improving this manual by the individual user is encouraged. Reports should
be submitted on DA Form 2028 (Recommended Changes to Publications and Blank

Forms)'and forwarded directly to: Commander, US Army Communications-Electronics

‘Command (CECOM)._'ATTN: AMSEL-ME-NMT, Fort Monmouth, NJ 07703-5007 with a copy
furnished to the CECOM Safety:Office. ATIN: .AHSEL-SFrHR. Fort Monmouth, NJ

07703-5028.



*TM 3-6665-264~10

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 radiocactive test sample ére given in the tecﬁnical
manuals (TM) for the Radiac Set AN/PDR-27( ). f |
-NOTE-

Thé 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 Debartment of the Army (DA) and at various Depaftment of
Defense (DOD) 1nstalla£ions/activities without éAspecific license being required
by the user. This i1s made possiﬁle based upon commitﬁments set fdrth in US
Nuclear Regulatory Commission :NRC) Byproduct Material Li;egse No. 29-01022-11
issued tq CECOM. Inform;tion required'by-the:NRC license and regulations is

.
- v .,

provided as follows:

e

a. Radiation Protection. Users of the MX-7338/PDR-27( ) should refer to

~ this TM for instructions on control, safe handling, inspecfion, storage, dis-

position, emergency situations and-transpdrtation. Instructions for the proper

use of the MX-7338/PDR-27( ) in conjunction with the AN/PDR-27( ) Radiac Sets

. are contained in the TH's,associéted with the radiac sets. These publications

satisfy the radiation protection requirement$ set forth in NRC regulations
(Title 10, Chapter 1, Code of Federal Regulations, Parts i9 and 20) (1OVCFR

Parts 19 and 20).

b; Notice to Employees. The NRC requires that users of licensed material

post Form NRC 3, Notidg to Employees. Normal use‘of the AN/PDR-27( ) Radiac
Sets for tactical (field) purﬁoses. for reasons of practicality, precludes post-
ing of this form as required by the NRC. Therefore, to fulfill posting o

e e T S ———

e
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;'requirements. Form NRC 3, Notlice to Employees, will be posted at MX-7338/PDR- -

'27( ) Radioactive Test Sample permanent storage locations. A copyiof Form NRZ 3

is contained at the back of this manual,

]
c¢. Section 206, M"Energy Reorganization Act of 191@.“ (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 Noncomplianoe Actions. The regulations ccne

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 shal; be made withiin

’ 4 hours following the diacovery of defects or noncompliance,

e. NRC License. NRC Byproduct Materilal Licénse No. 29—01022—]1 aod related

documents are held by the CECOM Safety Office at Fort Monmouth, NJ.

MX-7338/PDR-27( ) users may réduest further information on these documentsvby

contacting:

Commander

US Army Communications-Electronics Command

ATTN: AMSEL-~SF-MR

Fort Monmouth, NJ 07703-5024

or calling AUTOVON 995-4427.
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N

7. Supervision and Control.

a. The accountability, storage and disposal of the radiocactive test samples
shall be under the guidance of the installation or‘activity (local) radiati§n
brotection qfficer (RPO), who will assuré the radfélogical saféty of all such
functions. The items must be stored in established, properly placarded

radiaﬁion controlled areas and secured against unauthorized use»br removal.

b. Each MX-7338/PDR-27( ) will be attached by chain éo the radiac set cése.
and stored in the space provided within the case. The radiac sets will then be
stored in a secured aréa. For off post calibration, the RPO may authorize tem-
porary removal of the radioactive test :amples;.The removed ;adioactive iqst
sample; will stored in a suitePLg. adequately shielded and labeled container and.
placed withip a deéignaﬁéa radiation céntrolled aréa. This proceduré will permit.

») transportation of the radiéc séts aé nonradicactive shipments. Thé radioéctive
test sample will be réchained 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 radiocactive
source containing approximately 5 mCi of Kr 85 is sealed-in the cylindricgl or

active end (4) of the wand; the active end is painted purple. An idéntification

tag (1) is attached to thé 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

attach the radiocactive test sample to a chain in the carrying case of Radiac Set
AN/PDR-27( ). While not in use, the MX-T338/PDR-27( ) is stored in & well in

the carrying case. .

.
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SERIAL NO. . SR

RADIOACTIVE MATERIAL - ¢ . ‘ilmo‘rﬂ't NATERIAL
AEC LIC NO 19-1826-2 : m:u':m_.z-)muu il
Q Q MATIIOPORZTKE 23, 8 MC (") Q Q N s, 50 ¢ -
{F FOUNO NOTIFY . O
1F FOURD XOTIFY
o) OR O ‘

MiLiTARY AUuTHORITY . MILITARY JUTHORITY

USE AND DISPOSAL TMY-6663-264-10 “ -USE AND BisPOSAL TKJ-“ES—?GN;- 13;

Q DATE OF MANUFACTURE - ' - \OATE OF RANUFACTURE
1 ldentification tag 3 Inactive end
2 D-nng - ¢ Active end
‘u --.u.-

Figure 1. MX-7338/PDR-27( )  Radioactive. Test Sample.
~=NOTE—~—
The logistical and license management reaponsibilities for the HX-7338/PDR-27( )

< * “

Radicactive 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 pribf to the mahagement 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.

Radioactive matefial.".......'.....‘......Kr-es.

Type of PadLationeseeesieessseacoenennsss Gamma.

Activity (@pPProX).eeeesecescesesssd milliquries.'

Halr-life.bb.......‘I..‘...’.Oll.'.".;..'1o year:.
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*. 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 a2ir and will not cause sur-

-face contamination.

{
'

11. Inspection. Inspect the MX~7338/PDR-27( ) upon issue 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 actiie (purple) end of the

MX-T338/PDR-27( ) Radiocactive Test Sample in direct parallel contact with the

center portion of the small probe. If‘tﬁe meter reading is below 10 mR/hr.

. double check the functioning of the instrument without the radioactive test

————— s T b

\‘k_-_

:sample using the procedure given 1n the TM's for the appropriate AN/PDR-27( )

Radiac Set. If the re—check still indicates-that the MX-7338/PDR-27( ) may be
defective, open the D-ring. remove and dispase of the MX-7338/PDR-27( ) and

identification tag as directed in paragraph 14, s o

SECTION IV. STORAGE.

12. General. 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 15¢c. Unwanted'or unaerviceable.radioac;

tive test samples must be disposed of as described in paragraph 14. Stored
radioactive test samples must’ba in properly placarded radiation controlled

areas and secured against unauthorized removal.

13.  Bulk Storage. Bulk storage is at oepots designated by the National Inven-

fL'*tory Control Point (NICP). These depota will be equipped with storage and
/// disposal facilities for radioactive materials and supported by a health physi-

cist or a qualified RPO.

et o e — —
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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-T338/PDR-27( ) Radioactive Tesv Samples that are submitted
through appropriate command channels for dispositibn determination. Disposition
instructions are provided by the NICP for serviceability. turn~-in or disposal of '

the item as radiocactive waste.

~NOTE-
Although the meter reads gfeater than 10 mR/hr when chécked with an AN/PDR-27( )
Radiac Set, the raaioabtive.test sample is conéidered unsez%ﬁgeableuit—the
identification tag is damaged unreadable, or miasing. or if the aluminum wand

‘l ‘e
1s crushed or corroded :

- SECTION VI. EMERGENCY SITUATIONS AND ACTIONS TO BE TAKEN.

-
. v

15. Loss of Test Sample.
a. Attempt to recdver'the test sample.
(1) Review records to determine the responsiblelindividual.
(2) Make a physical survey of the suspect'afea.

b. Revise procedures as necessary to prevent recurrence. .

e. If the radioactive ﬁest sample is no£ récoveréd. report the loss immedi-
ately through command channels to the major command Radioactive Hatefial Control
Point (RMCP) ihdicating the serial number of the missing MX-7338/PDR-27( ), the
ci;cUmstancea involved, and procedures taken to prevent recurrence. The RMCP
will imﬁediately forward this:noiification'to Comménder. US Army Commun;cations-

Electronics Command, ATTN: 'AMSEL;SF-KR.~Fort Monmouth, NJ 01703-502ﬂ;

I3
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16. Internal Exposure of Personnel. Internal exposure of personnel due to

ingestion. inhalation, or absorption of radicactive 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 gg Personnel.
' 3

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. : o

(4) Notify résponSible commands and Cdmmander. US Army Communications-

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

SECTION VII. TRANSPORTATION.

18. Transportation of MX-7338/PDR-27( ) Radiocactive Test Sample.

a. The MX~7338/PDR-27( ) requires shipment in accordance with the requirép

ments. of the US Department of Transportation (DOT) as set forth in 49 CFR, AR

385-11 and NRC License 29-01022-11.

i S - ——— - ——— o 1 - o
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b. Shipmenc of the MX-7338/PDR-27( ) -can be mane as: Radicactive Material,
Limited Quantity, N.0.S., UN 2910. The shipment is exempt from specification -

packaging, shipping papers, certification..marking, and labeling requirements in

accordance with 849 CFR 173.421 provided that the fo}lowing conditions are ful-
filled: - f
(1) The MX-7338/PDR-27( ) must be shipped in a strong tight package (49

CFR 173.421a).

(2) The exposure nate 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 notice enclosed in, or on the package, included with

. the packing 1ist, or othérwise 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 173.421 for excepted Radioactive Material, Limited Quantity, N.O.S.,

UN2910."

(4) The outside of the inner packaging or if there 1s 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

4-1a).



ETM 3-66§§—26u-10
¢. Shipment of the HX-7338/PDR;27( ) when incorporated into the AN/PDR—
27( ) Radiac Set will qualify as: Radiocactive Material, Instruments and Arti-
cles, UN 2911; and is exémpt from specification packag?ng. shipping papers,
certificaiion. 6arking. and labeling requirements in iécordance with 49 CFR-

-

173.422 provided that the following conditions are fulfilled:

(1) The eiposure rate at the package surface must be less than 0.5

mR/hr.

(2) The shipﬁing pgckage must be éértified as séing acceptable for
transportation by having.a notice enclosed in, or on the péckagg. included with
the packing list, or otherwise forw?rded with the péckage. ‘Ihis n;tice must in-~
lciude the name of the cbhsig;or (:ender) or consignee (receiv;;) and the
statement: "This package conforms to the conditioqs and limitations specified

in 49 CFR 173.422 for excepted Radioactive Matefial} Instruments‘and Articles,

UN2911."

(3) Resulta‘of the radiation survey and "NRC License Number 29—01022-

11" must be annotated on the shipping records {AR 385-11, paragraph 4-18)..

d. Hailing.of ihé MX-T7338/PDR-27( ) by the US Postal Service is permitted
for those shipments which may be classified as iimited'quantities of radioactive
 materials or excepted instruments, articles and deQices ps-prescribed in 49 CFR
173.421, 173.422 or 173.424, provided that the activity content of ény package,

instrument or article does not exceed one-tenth the activity limits specifieﬂ'in

,};ﬁ:; 49 crn_173.u23. Based on this, shipment of single quantities of MX-7338/-~PDR

/;7-27( ) Radicactive Test Samples or single quantities of AN/PDR-27( ) Radlac Sets
~ incorporating the HX-?SSB/PDR-27( ) Radioactive Test Sample is permitted by US
~ Postal Service régulations provided that the }equirements Stipulated in subpara-

~—=~== % and & gbove. are complied with.  /§.-.
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~NOTE~ |
Transportaiion reqﬁirementa are continually being reviewed and revised with
respect to the movement of hazardous materials. If questions regarding the

proper transport of radiosctive materials should a¥ise, contact your local Radi-

. s o
ation Protection Officer or the CECOM Safety Offiqe (AV 995-4427) for

assistance,

& [}

‘e
.
.



AR BO-14

AR 385-11

AR 385-30 -

DA PAM 310-1

s BV

MIL-STD~129H

E T™M 11-6665-209-10

TM 11-6665-224-15 -

T™ 11-6665-228-15

TM 11-6665-230-15

TH 11-6665-249-14

™ 38-750

Title 10, Code of Federal Regulations, Parts 19, 20 and 21.

*TM 3-6665-264-10
APPENDIX A

REFERENCES ;
)
3
)

Control and Recording Procedures for Exposure to
Jonizing Radiation and Radioactive Materials (DLAR

1000.28).

Ionizinngadiation Protection (Licensing, Control,
Transportation, Disposal, Radiation Safety).

Safety Color Code Marking and Signs..

Consolidated Index of Army Publications and Blank

“}»_uwﬁ-J&wms.

Harking for Shipment and Storage.

< L3

: Operator's Manual Radiac Seta AN/PDR-27J (NSN 6665-

00-543-1435), AN/PDR/2TL (NSN 6665-00-856-3456)
and AN/PDR/27Q (NSN 6665-00-017-8903)

Operator's, Organizétibnéi..bs .GS, and Depot Maine
tenance Manual Radiac Set AN/PDR-27P (NSN 666500~
975-7222)

Operator's, Organizational, DS, GS, and Depot Main-
tenance Manual Including Repair Parts and Special
Tools List, Radiac Set AN/PDR-27G

Operator's, Organizational, Direct Support, General
Support, and Depot Maintenance Manual (Including
Repair Parts and Special Tools List), Radiac Set

"~ AN/PDR-2TR (NSN 6665-00-961-0846) T .

. Operator's, Organizational, Direct Support,and

General Support Maintenance Manual for Radiac
Set AN/PDR-27S (NSN 6665-01-080-4418)

The Army Maintenance Hanagement Systed (TAMMS).

Title 49, Code of Federal Regulations.
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- NOTECE TO ENMIPLOYEES

UNITED STATES NUCLEAR REGULATORY COMMISSION
Washington, D.C. 20555

. STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20}); NOTICES, INSTRUCTIONS AND

REPORTS TO WORKERS, INSPECTIONS (PART 19); EMPLOYEE PROTECTION

‘AT IS THE NUCLEAR

GULATORY COMMISSION?

+ Nuclear Regulatory Commiasion is an
<endent Federal tegulstory sgancy re-
~ible tar licensing and impecting nuclear
+ planty and othar commarcial uses of
wilve maratiats,

.\T DOES THE NRC pO?

WRC's primary responsibility bs 10
wa that workers and the public are
ected fiom unnecenary or exceisive
ssure ta radiation and that nuclear
titiew including power plants ars con-
rted 10 high quality standardy and
wated in a 1afe manner, The NAC does
i by establishing requiremants in Title 10
‘he Code of Federal Regulations {10
:4) and in ticenses lssued to nuclesr users,

_lAT RESPONSIBILITY DOES

EMPLOYER HAVE?

; v that d Ivit
nsed by the NAC muit comply with

WHAT IS MY RESPONSIBWLITY?

For your awn pr and the p {
ot your co-workery, you should know how
NRC requiramanis relate to your work and
should abey them. Il you obierve violstions
ol the requikements, you should repont
them,

HOW DO | REPORT VIOLATIONS?

H you belisvs thag violations of NRC rules

or of the tarms ol the licenss have occurred,

you should report them immadiately to your

supervisar, Il you beliave thar adequate
tcll-l sction ié not being taken, you

may Teperd thip to an NRC inspector or

the nearest NAC Regional Ottics,

WHAT IF | WORK IN A
RADIATION AREA?

11 you work with radicactive matarisls oc in
» radiation {controlted) area, the amount af
tadistion exposure that you may legelly
receive Is limited by the NRC. The limits on
your exposuie ars contained ln sectiom

MAY | GET A RECORD OF
MY RADIATION EXPOSURE?

Yus. Yaur emplayer i requiced 10 tall you,
in writing, Il you receive any nadistion ex-
paswuse_sbove the limite set in the NRC
reguiations of your employer’s license. In
addition, i# your Job invalves 1adlation,
you mey request trom your employer 2
recard of your annust radistion exposures
and & written report of yous t1otsl expasure
when you leave your Job,

HOW ARE VIOLATIONS OF NRC
REQUIREMENTS IDENTIFIED?

NRC cond: regular | tons st i d
taclilties to sssure uunpﬂmn with NRC
requir In addi , your smploy

and site contractorns condu:l their own
Inspections to aswure complisnce, AN in-
spectors sre peotected by Federal faw,
Interterence with tham may result In
crimingl prasecution for s Federal otfense,

MAY | TALK WITH AN NRC

warking conditions, you may request an
inspeciton. Your.request should be
addressed 10 the nesrest NRC Reglonal
Office and et describe the slleged viola-
tien in detail. It must be signed by you or
your representsiive,

HOW DO '| CONTACT THE NRC?

Notify sn NRC inipector on4lte ar call
the nearsst NRC Regionsl offics collect,
NAC inspecions wani to tatk to you if you
e werried sboul 1adiation satety or ather
spects of licensed acilvities, such as the
quailty of consttuction or apcmlom o
your plant,

CAN | BE FIRED FOR TALKING
TO THE NAC?

No. Federal law prohibits an employer
from tiring or otherwite discriminsting

sgainst 8 worker for bringing sefety con.
corns to the sttsntion of the NAC. You

may not be lired or discriminated againgt
becsuse you:

WHAY FORMS OF DISCRIMINA.
TION ARE PROHIBITED?

No emplayer may live you or dlmlmlmu

WHAT CAN THE LABOR
DEPARTMENT DO?

The Department of Labar will natify ¢

sgeinst you with respect to pay, b
wocking conditions becauss you help \!\c
NAC,

HOW AM | PROTECTED FROM
DISCRIMINATION?

11 you befieve that you hno besn discrimd-
nated sgainvst for bringing safety

doyer that » plaint het baen file
and will invertigats the case,

11 the Depariment of Labor fnds thet ye¢
employer has unlawhally discriminaiel
agalnst you, it inay arder you 1o be el
stated, recaive bych pay, of be compensa
for sny njury sllersd as 8 result of th

10 the NAC, you may fils & complisint with
the US. Drpmmcm of L-w Youvm
Plaint muss ibe the firln discrimi

thon and weest be liled wlmln N days of the
oa:uvnn:n.
Send complaints to:
Otfice of the Administretor
Wage snd How Disision
Empioyment Standards Adminlivrathon
U.S. Oepaniment of Labor
Room
200 Constirution Avenue, N.W,

WHAT wilL THE NRC DO?

The NRC may snsist the Depsriment ¢
Labor In it lavestigation. NRC may cor
duct its own lnvestigetion where naceis
to detarmine whether unlawhal discrimis
tion has prevented the res flow of inla

jon 10 the C ks ok Aho, it i
NRC or Depsrumaent of Labor flnds the
wnlawtul discriminstion bas occurred, ¢
NAC may issus 3 Notice of Vielation i¢
your smployer, impose s fine, or nrper

shing modily, er savoks your employar's NR
NRC's raquiremenis. M 8 compan 20,101, 20,103, snd 20.104 af Thie 10 of INSPECTOR?. ... .. .. et e we o @ ask the NAC to enforce Its rules "“‘" w o= th. 210 ."""?- ; - '
I es NRC ?:Quillmln.ll It can ': ":!‘ the Cade of Fedaral Regulations {10 CFR Yet. Your amploysr may not pesven} you your emplayer; or any lecsl oltice of the Department of ,
'1es NRC rea modlli«i. sunpanded or 20). While thass are the maximum sllowsble  fram talking with sn NAC inspecior snd @ tantity In an NAC proceeding; :-l‘mm Hmv::osn,cmmck vour
‘ked. l:::".. yow emplayer lh'ou':‘ -|lw k:;: YOUT  you may tath privately with an inpecior o provids Information or are sbout 10 Fatlogs. 0ry under s/nment )
R [{ alton snposure a3 lar ow 18 H . .
«ir emplayer must tell you which NRC Nmits a3 i “1eas0nably achigvabls,” ::\l'i::::i‘:lm.l yaur ideatity remsln W‘;:':::ﬂg".‘;l:";.nl‘“. NAC about
wion requitenenty apply 10 your work . M s of requirernenis;
* must past NAC Notices of Violation MAY { REQUEST AN INSPECTION? ® are about 18 sk for ar Lestity, help,
tring radiological working condlii 11 you batieve that vour .mp'“y has ot or 1ake part in sn NRC peocerding
corrected violati o .
Pl - SN = N "
UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICE LOCATIONS .
A ropiasantstive of the Nuclaar Ragulatory C ission cen be d 81 thefollowing sddrewsas and talephane numbers. The Regional Otfice will acospt collact telephane caths from
smployess who with 10 ragister complaints o¢ concerns about rediclogical working itions or othar regasding with C dssion sules snd seguistions.
’ Reglonal Offices . : i
L 1
™ REGION ADDRESS TELEPHONE !
MY - :
e we - "y WA U Nuciesr Reguisiony Cormminieon ) - .
ASKA on wi [ Y PUERTO | Pegion | 218 317.5000
30 l RCO 834 Pasrh Avernus
w e - " 5, & Kimg of Promis, PA 18408
“ Ty VraaW Txm | o el ) . = sy Te— 404 2214503
~3ION V] - v ) N L v REGION N r::‘um 81, MW, Sule 2000 K
K s, GA 30323
(V). e e 3 we - V.3, Nuclesw Reguistary Comminaion o
P ;\-"‘k- [T s 3927805500
-AWAY = P — P n as VIRGINIS. : on Elibyn, L 60137 .
i e YO8 e ) WA Nucles Reguisiory Commiseinn . !
2. h se® . Pegion IV #17 8608100
% o - ¥ * m-\ ?;u,a»: Suie 1008 .
0N V REGION W -
WL Nuciser Regulstary Commission .
M v . 418 $43-3700
9450 Morle Lona, Sube 218
‘CFORM 3 Whelaut Cisnek, CA 02800
4) . y
e e L - — - Vet e e s m—— = e ¢ e R L - - . . . ‘4 .
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_activ1ty--

PUBLIC U'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 Administfation and in a new
Nuclear Regulatory Commission in order to promotg more efficient manage-
ment of such functions. _ . .

Be it enacted by the Senate and House of Represeﬁtatives of the United
States of America in Congress assembled, ,

SHORT TITLE

Sectfon 1. This Act may be cftedvas the “Energy_Reorganization_Act-of _
1974, o . ' ST e e

NONCOMPLIANCE

'Section 2064 ¢ (a) Any 1nd1v1dua1 director, or responsible officer of a
‘firm constructing, owning, operating, or supplying the components of Lo
~any facility or activity whith' is 1icensed or otherwise“regulated ‘L}--"
- _pursuant to-the Atomic Energy Act of 1954 as amended, or pursuant to =~ . -

this Act, who obtains “information reasonably-indicating that such .
facikity or act1v1ty or basic components supp11ed to such fac111ty or -

.. .\\_'
AN

(y) fails to compTy wfth the Atomic Energy Act of 1954 as amended,
. or any applicable rule, regulation, order, or license of the
'1& Comm1ss1on relating to substant1a1 ~safety hazards. or . N

(2)' contains.a defect which could create 2 substant1a1 safety
*  hazard, as defined by regulations which the Commission shall
promu1gate. 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 compTy.-.

(b) Any person who knowingly. and conscious1y fails to provide

the notice required by subsection (2) 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
requlated pursuant to the Atomic Energy Act of 1954, as amended

" (d) The Commission {s authorized to conduct such reasonable

 i{nspections and other enforcement activities as needed to 1nsure
"comp]1ance 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 UniverFity of New York, Brooklyn,
New York - 1969. Major: Chemis‘cry

3
b. Professional Experience: b

(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 Manographs. -
(2) June 1967 - March 1970: |

EON Corporation, 175 Pearl Street, Brooklyn, New York.

Chemist - Responsible for all health physics activitiles, lncluding—fadiation
surveys, air sampling and .wipe tests, leak testing of sealed sources,
decontamination of facilities and equipment, disposal of radicactive wastes,

- calibration of radiation survey and measurement instrumentation, record-keeping, -
etc., to insure compllance 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 radiocactive
materials used in the mamifacture of radiation sources for commercial, military
and highly specialized (custom-made) use; respansible 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,
ard 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; corduct inspections, special prelicensing investigatians,
radiation surveys and tests at the sites of licensees and registrants using
radiation sources to enforce state requlations 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.

twel 7



(4) June 1977 - Jarmary 1978:

US Army Electronics Command (ECOM), Fort Monmouth, New Jersey.

Bealth Physicist -~ Responsible for health physics functions in the establishment
and implementation of the ECOM Safety Program almed at establishing life cycle
controls of CECOM commodities utilizing radiocactive material and ionizing
radiation producing devices; responsible for the evaluation of radioclogical
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,_,isks to personnel; prepare and
review applications for DA Authorizations ang NRC Licenses; establish and .
maintain radiation protection records and files.

(5) January 1978 - April 1981:
US Army communiczticn's and Electronics Materiel Readin&s Command (CEROOM),

- Fort Monmouth, New Jersey.

Duties are the same as in Item b(4) above Name change from BECOM to CERCOM.
(6) May 1981 ~ December 1981:

CECOM, Fort Mormouth, New Jersey.
Duties are the same as in Item b(4) above. Nameclnrgefmmtocm

(7) December 1981 - Present: i

CECOM, 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 radiocactive
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 Manmouth Radiation Protection Program for multiple
type and quantities of radioactive material; develops amd 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 radicactive materials, provides guidance for ard technical review of
NRC license applications and DA Authorizations for use of radicactive materials
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
assistance to 211 DA Mzjor 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
radicactive materials. )



c. Formal Training in Radiation Protection Methods, Measurements and
Effects:

Duration of . Formal
Training On~-The-Job Course

(1) X-ray Techmology for Radio- 3 Days . No Yes
logical Bealth Persormel-Memorial '
Hospital for Cancer and Allied
Diseases, 444 East 68th Street, New
York, New York - 11 January -

14 January 19871.

-

Ll

{2) Orientation Course in 3 WReels No Yes
Regulatory Practices amd Procedures -~
NRC, Bethesda, Maryland - 1 March -
19 March 1971.

(3) Health Physics and Radiation 10 Weeks No ; Yes
" Protection - Special Training Divisiom, '
'Oak Ridge Associated Universities,

Oak Ridge, Tennessee - 12 February

1973 to 20 April 1973. Spansored by

NRC for Agreement State regulatory

personnel. ‘

(4) Radiological Safety Course - 3 Weeks No Yes
US Army Ordnance and Chemical Center
~ and School, Aberdeen Proving Grourd,
Maryland - 25 October - 15 November
1977.

‘ {(5) Internal Dosimetry for 1 Week No Yes
Fixed Nuclear Facilities-Oak Ridge ‘

Associated Universities, Oak Ridge,

Ternnessee - 5 November - 9 November

1979, :

(6) Managers' Envirommental 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 - Radiatiaon Emergency '
Assistance Center/Training Site, Oak
Ridge Associated Universities, Oak
Ridge, Tennessee ~ 11 - 15 Jamary
1882. .



d. Experience with Radiation.

Isotope

(1)
(2)
(3)

- (4)
(5)
(6)
(7
(8)
(9)

(10)
(11)
(12)
- (13)

(14)

14c
32p

36c1

=
90sr/90y
997

106y /106Rn
144ce /144py
147py,

2047

60co

60co

137

226z,

Maotimum  Duration of
Amount Experience
60 mCi. 3 years

10 mCi - 3 years

10mCi 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 mCi 3 years
200 Ci 3 years .
250 C1 3 years

20 mCi 3 years

Type of Use

For items 1 through 10-marm-
facture of sealed sources,
health physics surveys
wipe tests. '

!

3

Y

For items 11 and l4-calibration
of radiation instrumentation,
health physics surveys and wipe
tests. .

For items 12 and 13-health
physics surveys ard wlpe 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 Cpllege, Lincroit, New Jersey

(3) Rutgers, The State University, New -‘%runswick, Ne;v Jersey
BS degree in Biolegy, May 1978.

- (4) ‘Middlesex General Hospital, New Brunswick, New Jersey

Certification in Nuclear Medicine Technology, May 1978.
(a) Americsn Registry of Radiologic Technologists (ARRT).
(b) Certifying ﬁqard of Nuclear Medicine Technelogy (CBNMT).

(c) State of New Jersey Certification - Nuclear Medicinme
Technology. '

(5) Rutgers, the State University; New Brunswick New Jersey

Presently completing program of graduate study in Radistion Science
(Masters Program).

b. Professional Experience:
(1) May 1978-August 1982:

Monmouth Medical Center, 3rd and Pavillon Avenues, Long Branch, New
Jersey.

Senior Fu;leér Medicine Technologist-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 dctivities 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 imsure
compliance with US Nuclear Regulatory Commission (NRC) and New Jersey State
Regulations. .

(2) August 1982-September 1983:

. Bio-Med Associates, Inc., 753 Boulevard, Kenilwor:h, New Jersey.

Provide consultation to hospitals, docters, 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 applicetions for the use of radioac-

5:/42’



tive materials for both USNRC and State regulated radioactive materials. Amend
licenses 8s 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: !

4
State of New Jersey, Department of gnvironmental Protection, Bureau

of Radiation Protection, 380 Scotch Road, Trenton, New Jersey.

Radiation Physicist.

: Approved or rejected licenses or amendments for possession and use
of radiocactive materizls, 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 recommendations for quality assu-
rance of radiopharmaceuticals and instruments at user facilities. Performed
inspections and violation investigations of facilities utilizing State licens-~

- able materials, initiasted legal proceedings for areas found to be in

non-compliance, and issued létters of compliance. Authorized to impound non-
compliant units to prevent usage that may be detrimentsl to public and/or occu-
" pational safety. Conducted special projects evaluating radiation hazards and
development of procedures for control and reduction of unnecessary radiatiom.
Investigated violations and incidents .post notification of radiation hazard with
authority to establish improved radistion safety requirements. Registered NRC
licensable materials. Registered accelerators and reviewed radistion hazard
with licensable materials. Registered accelerators and reviewed radiation
safety surveys. Member of emergency response team with suthority 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 &ll public and private inquiries involving radioac-
tive materials or non-ionizing radiations. Proposed regulaticns for NJ
“Administrztive Code aaoption.

(4) February 19B4-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 radiocactive 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 Liceases; estab-

lish and maintain radiation protection records and files.



€. Formal Training in Radistion Protection Methods, Measurements and

Effects:

Topic

(1) Internship in Radiatiomn Heélth(
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
Radistion Science, New Brumnswick, 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) 1Instrumentation and Radiation;
Rutgers Graduate School of Radiation
Science, New Brumswick, NJ (Jan-
Apr, 1984)

(10) Radioactive Materials Trans-
portation; Department of Energy;
Chicago, IL (20-24 Aug, 1984)

*Course work included: Radistion Detection and Measurement; Nuclear Instrument-

Duration

Formal

On=-The~Job Course

of Training

1 year

[]
. !
]l semeste L

.
1 semester
] semester

1 semester

1 semester

.1 semester

16 hours

]l semester

40 hours

Yes

No
No
Yes
No
No
No
gd

No

No

Yes

Yes

Yes

Yes

L e ez e m i
f’f-f%m Sadiad RN

Yes

Yes

Yes

Yes

Yes

Yes

ation; Radionuclide Chemistry; Radiation Protection; Radiation Biology;



-

Radistion Biochemistry; Interactions of Radistion with Matter; Atomic Theory and
Structure; Nuclear Physics. ' -

d. Experience with Radioactive Materials:

Maximum
Isotope Amount Experience Type of Use
1. -99Mo/99mTc 2 ci 5 years For items 1 through 18,
. _ rgdiopharmaceutical prep-
2. 131I 20 mCi 5 years paration, dose injection,
g5 . ahd/or related diagnostic/
3. Se 5 mCi 5 years therapeutic procedures,
67 : health physics surveys, wipe
&, Ga 50 mCi 5 years ~ test analysis, and instrument
201 . calibration.
5. T1 30 mCi 5 years
6. 32P 40 mCi 5 years
7. 133Xe 200 mCi 5 years
8. 8le/SImKr 25 mCi 5 years
0. 1B . 50 mCi 5 years
10. 123 10 mCi 5 years
11. 3¢ s o 5 years
12. 2%6%ga - 800 mg 5 years
13. 1%%1c 80 Ci "6 months
14. 57Co ‘ 30 mCi 5 years
15. 133Ea 10 mCi 5 years
16. °ler 25 mCt 5 years
17. 59Fe ' - 20 mC1 1 year
18. g 3 mCi 5 years
19, 8Sl(r 6 mCi 2 years For items 19 through 21
- 90 experience consisted of wipe
20. Sr 200 uCi 2 years tests, experiments and

60 . evaluations utilizing these
2. Co - 100 Ci ‘2 years sources.



STENEN A. HORNE Superv1sory Safety Engineer,. US_Acmy Commun1cat1ons-ELectron1cs

e -

f.ommand (CECOM), fort Monmouth, New Jersey.

.

1. Educational Background:

" 01d Dominion University’ -3 Years ° 1964 - Associate in -

Norfolk, Virginia , K Applied Science

The Catholic Un1vers1ty of "2 Years’ 1975 - ESE Nuclear Science
America o and Engineering
Washington, DC : ' -

The Catholic Un1vers1ty of - ‘_ 1975 - Graduate Work in
America . _ Nuclear Science and ‘

Washington, DC S » . Engineering

. Z.i Formal Tra1n1ng and Exper1ence in Rad1at1on Protection Methods.

Measurements andEffects:

Duration of: - Formal
Training On The Job Course
a. Fifty-six semester hours  1961-1975 No. Yes

_ :rtaining ‘'to radiation, including

'2011ege physics, Environmental

~Aspects of Nuclear Power Plant

Management, Environmental Radio-

“activity, Nucleonic Fundamentals,

- Nuclear Properties and Interactions, L
Nuclear Physics, Nuclear-Radiation :
Detection, Nuclear Reactor Physics,

Radiation Biology, Radioisotope
Techniques and Radiological Physics

- 01d Dominion.University.and The

Catholic University of America.

b. Radiation Detection Effects 1 Year =~ - Yes -

end Devices Utilizing various type

ot h1gh enerqgy accelerators - Lo
virginia Associated Research Center B

dewport News, Virginia, and NASA

Langley Research‘tenter, Langley,

Virginia. ‘ :

. ".Radiation safety, detection 2 Months .- . Yes
instrumentation and isotopic handling ‘
equipment - Flow Corp, Fort Belvoir,
irginia. . .

No

No

gl 3



Duration of - Forma

Training On_The Job. Course
d. Radiological Safety Course - . 24 hours Mo Yes
pertaining to Nuclear Moisture/ " ' "
Density Instrumentation « Seaman
Nuclear Corporation, M11waukee.
.Nisconsin
e: Occupational Radiation C 80 Hours NS : Yes
Protection -Course 212 =~ Public - ' f : .
Health Services, Las Vegas, Nevada, s
f. Fundamentals of Non- ‘ . 40 Hours No. Yes -
Ionizing Radiation Protection - ' '
Course 264 - Public Health Service, °
Rockv111e. Mary]and e .
g, Llaser Safety Course -~ . " 40 Hours No Yes
University of C1nc1nnat1. Ohio . . -
“h, Radionuclide Analysis by 80 Hours . = No Yes
Gamma Spectrocopy Course 208 - ' :
Public Health Services, Winchester,
Hassachusetts.
i, ﬁadiat10n Guides and Dose 80 Hours  No Yes
Assessment Course 272 - Environ- )
mental Protection Agency, Las Vegas,
Nevada. '
j. Boiling Water Reactor Technology ~ 64 Hours No  Yes
.- Course - Public Service Gas and Electric - T
Company. Sa1em, New Jersey. ‘ e
3. Exper1ence w1th Radioisotopes:
L . . Maximum " puration of ,
Isotope - Activities in Curies Experience Type of Experience
241Am | e 1 . 3‘Years " For alT radionuclides
052 o o - - . listed, experience
cf S .27 B 3 Years consisted of labora-
, o ' - tory analysis, wipe
57. . ' ~ ey tests, experiments and
. Co. : 0.1 : 4 yeay; evaluations utilizing
‘ ‘ _ et these sources.
SOCO_ 1200 - .8 Years '
137 A . 1 . B Years
3y - ' 20 . 8 Years
192

Ir - : 100 ' 8 Years



Maximum ' Duration of

o - Isotope : Activities in Curies Experience "  Type of Experience
17, - . | e -' N
Pm : S S - 8 Years
226086 _ ;‘ N . 5 Years
23%ge - | - : 1fYear
. ’ . L’ '.;
905r4 : : 0.1 . - ' ¥ vears
4. Experience with other Radiation Producing Machines:
Radiation Machine Dnrat1on'of Experience f. * Type of’Experience
a. NASA Langley .~ 1.5 Year Radiation damaga”
Research Center, 'and ‘ ) Shielding Exper:ments
,V1rg1n1a Associated Research . - S ) . and Related Heaith
Center's, Space Radiation : ' : v Phys1cs Studies.
Effects Laboratory consis- T : ~
ting of a 2 MeV Van de Graaff . A ’
accelerator, 3 MeV Dynamitron . '

accelerator, 10 MeV Linear Electron
Accelerator,.:a:'!600 MeV -Proton
Synchrocyrlotron: Accelerator and a
14 HeV Neutron Renerator.

b. 250 KeV General Electric B Years Health Physics and

Corporation X-ray machine 5 S laboratory experiments.
h €. Various'energy dispersive B Years . Hea]th Physics and

and wave length X-ray fluorence o " . laboratory experxments
‘spectrometry with X-ray generators

up to 50 KeV

5. Experience~with radiation:

1964-1965 - Virginia Associated Research Cohfer NASA, Langley
Research Center, V1rg1n1a as hea]th physics technologist.
1965-1966 - E.R. Squibb, New Brunsw1ck New Jersey as rad10chem1st
g isotope techno1og1st . : -
1966-1968 - Flow Corporation, Nuc1ear Division, Fort Belvoir,
’ V1rgin1a as.radiation engineer. -
1868-1976 - US Army’ Mob11ity Equipment Research and DevéTopment. '
Command, Fort Bélvoeir, Virginia as health physicist. -
-'US Army Electronics Command, Fort Monmouth, New:Jersey

1976-1978
' ) _as health physioist.



1978-1983

1983-1985

1986-Present

M. Horme is
Licenses ard

o

CECOM, Fort Mormouth, New Jersey as S.merv;sory
Health Physicist.

CECOM, Fort Monmouth, New Jersey as Supervisory
Szafety Engineer.

CECOM, Fort Monmouth, New Jersey, as Chief, Safety Office

mimated as license manager of N:ﬁear Regulatory Cammission
Department of the Army Authorizati
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PREFACE PAGE

NUMBER: 4J-F1/493-F3

TITLE: RADIAC Calibrator Custodian

PURPOSE: To train commissioned officers, warrant gfficers, enlisted
personnel, and civilians to serve as calibrator custodians/
Radiation Protection Officer (RPO). SS{?MOS for which trained:

None.

PREREQUISITES: a.

_ SCOPE:

Active Army or Reserve Component. Commissioned officers,
wvarrant officers, enlisted personpel, or DA civilian
personnel.

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.

Instruction for calibration custodians and RPO to include radio-
~logical -safety, RADIAC Calibration, principles, of nuclear radiation,

basice of radiation detection, specific RADIAC instruments, and
medical aspects of radiation.

LENGTH:

TRAINING LOCATION:

PEACETIME MOBILIZATION
1 VWeek : None

US Army Chemical School
Fort McClellan, AL 36205



COURSE SUMMARY

COURSE TITLE: RADIAC Calibrator Custodian

SPECIALTY TRAINED: None

HOURS ¢ °

SUMMARY :

TASK CLUSTER ANNEXES

Radiological S;fety and

RADIAC Calibration

SUBTOTAL

ADMINISTRATIVE TIME

| INPROCESSING | ';
bbTPROCESSING
COMMANDANT'S TIME

OPEN TIME

PHYSICAL READINESS TRAINING

SUBTOTAL
TOTAL

RECAPITULATION

SECURITY CLASSIFICAIION
Unclassified
TOTAL
TYPE OF INSTRUCTION
Cpnference
Egamination 3‘

Ptaétical Exercise 1

PEACETIME

PEACETIME
43

HOURS

40

40

w w o © © o

43
HOURS

43
43

13

14

ii

; MOBILIZATION
0 NA
%
1
ANNEX PAGE
MOBILIZATION
A A-1

NA

MOBILIZATION




Practical Exercise 3

" Seminar »

Nonacademic

TOTAL

9
1
3

.43

PEACETIME

MOBILIZATION

-~

-y



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 M3Al Radioactive Source Set, or their
replacements, as outlined in TM 3-6665-203-10, TM 3-6665~214-15
w/C3, TM 11-6665-227-12, and TB 11-6665-227-12. Basic nuclear
radiations and their hazards, radiatiog units, medical aspects of
ionizing radiation and shielding princlples 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 M3Al
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 C NA | L
POI FILE: A-1 Course Orientation (U) .

TYPE OF INSTRUCTION: 1C

- 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.

' POL FILE: A-2 Principles of Nuclear Radiation (U)

TYPE OF INSTRUCTION: 1C, 1PE3

PEACETIME MOBILIZATION
HOURS : _ 2 NA
s



>

TRAINING OBJECTIVE:

TASK: Student will ocutline 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.

[}

. 1
CONDITIONS: Given ST 3-155, in a classroomsenvironment.

_ - T 4 .
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,
o The Atomic Nucleus; A~2 Handouts. ‘

POI FILE: A-3 Radiation Units (U)

TYPE OF INSTRUCTION: 1PE3

PEACETIME " MOBILIZATION

HOURS: T - NA
TRAINING OBJECTIVE:

TASK: Student will jdentify, 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 1l meter (rhm), and related units;
convert rad (gray) to rem (sievert) and determine dose rate at
various distances from radioactive sources.

CONDITIONS: In a-classtoom_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 Radistion Units; A-3 Handouts; ST 3-155.
POI FILE: A-4 Basics of Readiation Detection (U)

TYPE OF INSTRUQ{}ON: 1C

PEACETIME ’ MOBILIZATION
HOURS : 1 ' NA



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 M3Al Radioactive Source
Set or their replacements; explain the radiological safety
 preceutions required while using the KADIAC calibrators and apply
dose, dose rate and units of measurement.

. : 'y
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/Cl and 4-6; TM 11-6665-213-12; TM
11-6665-214-10; TM 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 ' i

. PEACETIME MOBILIZATIOR
: 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 environoment. : ‘

STANDARDS: 1n accordance with ST 3-155, Chapters 6 and l4; with 70
percent accuracy. :

LESSON REFERENCES: TM 11-5543 w/Cl 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.

A-3



POI FILE: A-6 Shielding of lonizing Radiation (U)

;

TYPE OF INSTRUCTION: 1C, 2PE3

PEACETIME MOBILIZATION
HOURS : 3 NA
,
TRAINING OBJECTIVE: '

5

TASK: ~ Student will explain the method of atsorption of alpha, beta, and
other charged particles; the method of absorption of X and gamma
‘radiation; nature end method of production of bremsstrahlung
radiation; comparison of gamma and bremsstrahlung radiation; and
shielding consideration of RADIAC calibration and solve basic
shielding problems. o

- CONDITIONS: Given ST 3-155, in a classroom eanvironment.

STANDARDS: 1Ir accordance with ST 3-155, para 4.1-4.3, 4.5, 4.6, 4.9,
4.10; with 70 percent accuracy.

ii§§g§%§EF§kfﬁEhS: ST 3-155; Evans, The Atomic Nucleus, A-6 Handouts.
: i

POI FILE: A-7 Medical Aspects of Ionizing Radiation (U)

TYPE OF INSTRUCTION: 1C

_ 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: 1In accordance with school solution, with 70 percent accuracy.

LESSUN REFERENCES: A-~7 Handouts and Elizabeth Latorre Travis, Primér of
' Medical Radiobiology. '

POI FILE: A-8 . Exposure Guidance and Control (U)

TYPE OF INSTRUCTION: 1C, 2PE3

PEACETIME MOBILIZAT1ON
HOURS: 3 ' NA

- A-4



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, precsasutionary
procedures; reports, records, and notifications; posting of
radiation areas; precsutionary measures to limit exposures.

f
CONDITIONS: In a classroom environment; giqén Title 10, parts 19 and
20; Radiological Safety Handboik Supplement; Code of
Federal Regulations (CFR).

STANDARDS: With 70 percent accuracy, in accordance with Title 10, parts
' 19 and 20; CFR; Radiological Safety Bandbook Supplement.

LESSON REFERENCES: AR 40-14; Title 10, parts 19 and 20; Radiological Safety
Handbook Supplement; CFR; A-8 Handouts.

POl FILE: A-9 Alpha Instruments (D)

“TYPE OF INSTRUCTION: 2PEl

PEACETIME . MOBILIZATION
HOURS : 2 . . NA

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: 1In 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.
POI FILE: A-10 Monitoring, Wipe Test, and Tramsportation (U)

TYPE OF INSTRUCTION: -1C, 1PE3
PEACETIME . MOBILIZATION
HOURS : 2 NA |




TRAINING OBJECTIVE:

TASK: Student will describe the sealed sources, leakage, and hazards

" assoclate. with RADIAC calibrstors 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 jinvolved in preparing
shipment, actual movement, and receigi of shipment of RADIAC

~ calibrators; use Federal and militarz regulations on transporta-
tion; and perform leakage test for s&aled radiological sources.

CONDITIONS: ' 1n a classroom environment, given required TMs, 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 Bandouts.

POl FILE: A-1l1 Storage, Reporting, and Disposal (U)

TYPE OF INSTRUCTION: 1C, 1PE3

PEACETIME 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: 1In & classroom environment, given A-ll Handouts; TM
11-6665-227-12; TB 11-6665-227-12.

STANbeDS: With 70 percent accuracy, in accordance with school solution.

LESSON REFERENCES: AR 385-11; AR 725-1, Chapter 3; T™ 11-6665-227-12; TB
' 11-6665-227-12; A-11 Handoéuts.

A-6"



POI FILE: A-12 Alpha Instrument Calibration (D)

TYPE OF INSTRUCTION: 2PEl

: PEACETIME S MOBILIZATION
HOURS : . 2 ‘ NA

TRAINING OBJECTIVE: ’ ‘

% .
TASK: Student will explain methods of calipration 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 IAW ST 3-155, Chapter 10 and 1l4.
LESSON REFERENCES: TM 11-6665-247-10; TM 3-6665-203-10; TB 3-6665f205-12; 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 operatioms involving équipment 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, IAW A-13 Handouts, and school
‘solution. .

LESSON REFERENCEé: 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 Handoutsq

A-T



POI FILE: A-14 Radiation Accidents and Decontamination (U)

TYPE OF INSTRUCTION: 1PE3

" PEACETIME MOBILIZATION
HOURS: 1 NA
TRAINING OBJECTIVE: f
S

. TASK: . Student will develop emergency actiog procedures appropriate to
accldents 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: 1In & classroom environment, given TM 3-220.

STANDARDS: With 70 percemnt accuracy in aqcotdanée with TM 3-220, and
school solution. .

~ LESSON REFERENCES: TM 3-220; ell previous instructions.

POI FILE: A-15 Written Examination - RADIAC Instrument Calibration and

Safety (U)
TYPE OF INSTRUCTION: 3E3 _
: PEACETIME - -MOBILIZATION
HOURS: 3 | | T

' 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 portiononly.

STANDARDS: With 70 percent accuracy in accordasnce with school solution.
LESSON REFERENCES: All referencés in RADIAC Calibrator Custodian Course
subannexes. _
POI FILE: A-16 Seminar - RADIAC Instrument Calibration and Safety - (U)

TYPE OF INSTRUCTION: 1S



PEACETIME MOBILIZATION
HOURS : 1 : NA

SCOPE: Student will .e provided the oppoftunity-to evaluate and discuss
problems encountered from the class.

LESSON REFERENRCES: All previous instruction.
?
_ -3
POI FILE: A-17 Course Critique and Closing (U}

TYPE OF INSTRUCTION: 3C

PEACETIME . MOBILIZATION

HOURS : " 3 | NA

SCOPE: Student will critique the course of instruction and resolve any
problems concerning material presented in the course.

LESSON REFERENCES: All previocus instruction.

49



TASK/SUBJECT INFORMATION SHEETS

A. TRAINERS GUIDE OR "OFFICER CRITICAL" TASKS LISTED FOR RESIDENT TRAINING FOR: RADIAC Calibrator
Custodian Course.

A TRAINED TO JOB -
POI FILE  PERFORMANCE STANDARD

TASK NUMBER TITLE ... NUMBER PEACETIME MOBILIZATION REMARKS
Course Orientation Al Yes lNA‘
Principles of Nuclear Radiation - A=2 : Yes o NA

" “Rediation Units A-3  Yes | NA
Basics of Radiation Detection v A=4 | Yes : NA
RADiAC Instruments _ o A-5 ' _Xes -7 NA
Shielding of Ionizing Radiation A-6 "~ Yes NA
Medical Aspects of Ionizing : A-7 | Yes | NA
Radiation . :

'Exposure Guidaoce and Control " A-8 Yes NA
Alpha Instruments _ A9 ~ Yes NA
Monitoring Wipe Test and
Transporation : - A=10 - Yes NA
Storage‘kebotting aﬁd_Dispoéal | . A-11 | Yes | . NA
_ Aipha Instrument Calibration A-12 t' Yes NA

Calibration Techniques and : . )
Safety A-13 Yes NA

ol




TASK/SUBJECT INFORMATION SHEETS

A. TRAINERS GUIDE OR "OFFICER CRITICAL" TASKS 'LISTED FOR RESIDENT TRAINING FOR: RADIAC Calibrator

: Custodian Course.

TRAINED TO JOB
I POI FILE PERFORMANCE STANDARD

TASK NUMBER _ TITLE 55 ' NUMBER PEACETIME MOBILIZATION

Radiation Accidents and -

Decontamination ;_..I A-14 Yes - NA

i - _ |
Written Exam L A-15 Yes _NA
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PREFACE

A. COURSE NUMBER: 7K-F3
COURSE TITLE:- Radiological Safety
B. PURPOSE: To provide commissioned officers, warrant officers,

enlisted personnel, and civilians with the skills and
knowledge pertaining to gadiological safety
principles and procedures required to cualify them to
perform the duties of &;radiological protection or
control officer. MOS r which trained: None.

C.. PREREQUISITES: 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 assignmnent to a’
duty involving radiological safety. No security
clearance required. Obligated service for Active
Army officers - Nome.

2. Enlisted personnel - selected enlisted pzrsonnel
b : may attend this course upon application to
e o Commandant, USACMLS, Fort McClellan, AL 36205.
Enlisted personnel will have a minimum GT score of
110 and anticipated assignment as radiological
protection officers as specified in TB 11-6665-204-
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 Developmént, Newport News,
VA 23628 on DA Form 145, not less than 60 days prior
to anticipated reporting date for this course.

D,- SCOPE:  Students will receive training in tasks necessary to
perform duties in radiological safety.

E. LENGTH:. PEACETIME MOBILIZATION
3 Weeks 3 Veeks
_ F. TRAINING LOCATIONS: _ PEACETIME MOBILIZATION
_ US Army Chemical School US Army Chemical School
! ' Fort McClellan, AL 36205 Fort McClellan, AL 36205
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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, tran%portation, disposal, reporting, control, and
general safety for radioisotopes, neutronic sources, microwave,
laser and machine-produced radiation; to qualify as radiological

_ protection or control officer. ;
1]

PEACETIME B s MOBILIZATION

TOTAL HOURS: 117 ' ' ¢ 117
POI FILE: DB 001 Course Orientation (V)

TYPE OF INSTRUCTION: 2C

PEACETIME MOBILIZATION
HOURS ¢ . 2 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 aﬁd FORSCOM Supplement 1 to AR 220-58;
Instructor Notes.
POI FILE: DB 010 Structure of Matter (U)

TYPE OF INSTRUCTION: 1C

PEACETIME . MOBILIZATION

HOURS: . | - 1 . - 1
TRAINING OBJECTIVE:
TASK: Ideﬁtify and describe the follo&ing:

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, neutromns, and
electrons using A and Z number notatioms.

¢c. A and Z number notation for any specific element.
CONDITIONS: Given ST 3-155 and Radiological Safety Handbook.

STANDARDS: IAW Radiological Safety Handbook DBO1O.
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SON REFERENCES: ST 3-155; Radiological Safety Handbook; Cha5e>and ,
. Rabinowitz, Principles of Radioisotope Methodology. (/i'“

I FILE: DB 040 Radiocactivity (U)
'PE OF INSTRUCTION: 1C, 1PE2

_ PEACETIME MOBILIZATION
OURS: 7 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: 1AW Radiological Safety Handbook DB04O.
TASK 2: Execute the following:
a. Write and balan;e nuclear equations.
b. Apply the proper ré&iaﬁion units. . .
e Identify the concepts of radioactive decay and half- life.‘ (\_

d. Apply the mathematlcal ‘solution in solving half life
problems.

CONDITIONS: Given problems and Radiologicél'safety Handbook.

STANDARDS: Equations and half-life problems solved with. 100 percent
accuracy IAW Radiological Safety Handbook DBO4O.

LESSON REFERENCES: ST 3~155; Radiological Safety Handbook; Radiological
Safety Handbook Supplement. 4

POI FILE: DF 020 Radiation Units (U)

TYPE OF INSTRUCTION: 1C, 1PE2

. ‘ PEACETIME MOBILIZATION
HOURS : - T2 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.

CONDITIONSQ Given ST 3-155 and Radiological Safety Handbook.

STANDARDS: IAW Radiological Safety Handbogk DF020.

?

TASK 2: Solve equation R-S/d2 for unknown;vélpe and solve problems on
ST units. Y

CONDITIONS: Given problems aﬁd 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)

" “fYPE OF INSTRUCTION: 1C

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-excitationm. ‘

c. Biologic&al hazards with respect to X and gamma rays.
CONDITIONS:' Given Radiological Safety Handbook and STY3-155.
STANDARDS: IAW Radiological Safety Handbook DFOAOL‘ |

LESSON REFERENCES: Radiological-Safety Handbook; ST 3-155; Leighton,

Principles of Moderm Physics; Sproull, Modern Physics;
Sproull, X-ray in Practice.

POI FILE: DF 050 Table of Isotopes (U)

TYPE OF INSTRUCTION: 3PE2



PEACETIME MOBILIZATION
. BOURS: 3 , 3

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.
ic. 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 Safefy Handbook.

'STANDARDS: Table of isotopes used with 100 percent accuracy IAW
Radiological Safety Handbook DF0O50 and Pam 25 exercise.

'LESSON REFERENCES: Pam 25; Radiological Safety Handbook.

‘POT FILE: DF 060 Shielding of Charged Particles (U)
TYPE OF INSTRUCTION: 1IPE2

. PEACETIME : ' MOBILIZATION
HOURS : , 1 1

TRAINING OBJECTIVES:

TASK 1: Identify the characteristices of alpha and beta radiation, to
include hazards and penetration power.

CONDITIONS: ' Given Pam 25 and Radiological Safety Handbook.

STANDARDé: IAW 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 IAW
Radiological Safety Handbook DF060 exercise.

A-b4

/




LESSON REFERENCES: Pam 25; Radiological Safety Handbook; ST 3-155.

POI FILE: DF 070 Specisal Hazards (U)
TYPE OF INSTRUCTION: 2C

PEACETIME - MOBILIZATION
HOURS : 2 ‘ 2

. . . ;
TRAINING- OBJECTIVE: b
TASK: Describe the following:

a. Special hazards associated with commonly used fadiation
‘sources and items containing radiocactive materials.

b. Methods of protecting radiation_workgrs from‘ﬁaza:dé.
c. Special précedures for Aecontamination.
CONDITIONS: Given Radiological Safety Handbook and Pam 25.
STANDARDS: IAW Radislogical Safety Handbook’bf%%ﬁ:: -
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: - 1C, 2PE2

: PEACETIME : MOBILIZATION
- HOURS: = L 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-thiékness.



CONDITIONS: Given Radiological Safety Handbook, Pam 25, and
Radiological Safety Handbook Supplement.

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—thlckness for given energies and shielding matefiai

CONDITIONS: Given problems, Radiological Safety Handbook Rad1olog1cal
Safety Handbook Supplement, and Pam 25.

STANDARDS: Problems solved with 100 percent accuracy IAW Radiologicalv
Safety Handbook DF100

LESSON REFERENCES' Pam 25; Radiologlcal 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: 1C

PEACETIME © MOBILIZATION

~ HOURS: | 1 - ] | 1

" SCOPE: Provide student a safety orientatlon 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. ]

CONbITIONS: ~Given ST 3-155 and Radiological Safety Handbook.

STANDARDS: IAW 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: ZPEZ



: PEACETIME MOBILIZATION -
HOURS: 2 : 2

TRAINING OBJECTIVE:

TASK: Solve practical problems related to material covered in
subannexes BOl-2 through BOl-11.

CONDITIONS: Given practical problems, all references and instructor
assistance. 5 i
. ' Y : ’
STANDARDS: Problems solved with 100 percent accuracy IAW Radlological
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 IAW school solution.

LESSON REFERENCES: All references in Radiological Safety I subannexes.

POI FILE: DF 140 Radiac Instruments (U)

TYPE OF INSTRUCTION: 4PEl

PEACETIME MOBILIZATION
HOURS: 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-93(), IM-174 series, AN/PDR-27() radiac
instruments, and PP-1578A/PD.
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JANDARDS: IAW procedureé’outlined in Radiological Safery Handbook (/_
DF140 and applicable technical manuals. ) .

{ REFERENCES: TM 11~6665~209-20; T 11-6665-213-12; TM 11-6665-214~10;
' ™ 11-6665-224-15; TM 11-6665~232-12; TM 38-750; TB
750-242~3; TB SIG 226~-8; TB SI1G 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)
E OF INSTRUCTION: 1C, 2PE2. |

PEACETIME o MOBILIZATTION

URS: 3 ' 3

RAINING OBJECTIVES:

TASK 1: Describe and use terminology related to exposure guidance and
control. : S o

INDITIONS: Given Pam 25, Radiological Safety Handbook, and
- Radiological Safety Handbook Supplement.

STANDARDS: IAW AR 40-14, AR 385~11, and Title 10, Part 19 and 20 CFR. , ) i
: . ‘ - !

TASK 2: Execute the following: ' ‘ (;
a. Control allowable doses and record these doses. .

vb.v Restrict areas as necessary to include use of Title 10, Part
20, App B, CFR.

¢. 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.

STANDARDS: Actions completed IAW 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.

i

POL FILE: DF 180 Safe Handling and Storage of Radioactive Material (U)

TYPE OF INSTRUCTION: 1C, 1PE2

A8 s



| PEACETIME MOBILIZATION
HOURS : ) | | 2

TRAINING OBJECTIVES:
| TASK 1: Identify the following:
a. Seven methods of exposure and contamination control.
b. -Apélication of all forms of ha&éling 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 : Calcul#tions completed with 100 percent éccuracy TAW
Radiological Safety Handbook DF180. .

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, 3PEl

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, peftinent data, and Radiological Safety
: Handbook. ' ,

STANDARDS: Descriptions and calculations completed IAW Radiological
Safety Handbook DF200.



TASK 2: Determine resolving time, operating Voltage.and dead time of a
scaler system.

CONDITIONS: 1In a radiological laboratory, given scaler system,
radioactive source, and Radiological Safety Handbook.

STANDARDS: Procedures applied and data derived with 100 percent
accuracy IAW Radiological Safety Handbook DF200.

LESSON REFERENCES: ST 3-155; Radiological Safety Handbook; Overman and
Clark, Radioisotope Techniques; Chase and Rabinowitz,
Principles of Radioisotope Methodologv.

POI FILE: DF 212 Characteristics and Detection of Neutrons (U)
TYPE OF INSTRUCTION: 1C, 2PE]l,

, . PEACETIME MOBILIZATION
HOURS : , 3 3

TRAINING OBJECTIVES:

TASK 1: Identify terminology and principles of neutron detection and
shielding. '

CONDITIONS: Given ST 3-155.and Radiological Safety Handbook.
STANDARDS: IAW Radiological Safety Handbook DF212.

TASK 2: Perform neutron monitoring and calculate neutron production,
- determine neutron dose, and calculdte neutron dose and rem.

'CONDITIONS: 1In a radiological 1aboratory; given problems, ﬁeut;on
source and neutron monitoring instruments.

STANDARDS: Actions éompleted with 100 péréent'accuracy TAW Radiélogical
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.

POI FILE: DF 230 Shielding Properties of Material (U)
TYPE OF INSTRUCTION: 1PE2, 2PEl

PEACETIME MOBILIZATION
HOURS: 3 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 Saefety Handbook, and
Radiological Safety Handbook Supplement.

STANDARDS: Calculations completed with 100!percent accuracy IAW
Radiological Safety Handbook DER230.
: : ¢
TASK 2: Perform laboratory measurements to determine the half-thickness
of shielding materials and solve shielding problems.

CONDITIONS: 1In a radiological laboratory, given radicactive 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, 3PEl

: PEACETIME MOBILIZATION
HOURS: ' 4 . 4

" TRAINING OBJECTIVES:
TASK 1: Describe the scintillation process, its use in radiatiomn
: detection, and the capabilities and limitations of scintillation

instruments. v

CONDITIONS: Given ST 3-155 and Radiological Safety Handbook.

STANDARDS: 1IAW 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: 1In a radiological laboratory, given requirement and
' scintillation systems. {

STANDARDS: Requirement completed 1AW 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 (V)

TYPE OF INSTRUCTION: 1C, IPEL

, : : PEACETIME MOBILIZATION
'HOURS: : o2 - 2

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: IAW 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: IAW 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: 1In a radiological 1aboratory, given requirement, AN/UDM-6,
radiac source set and AN/PDR-60.

STANDARDS: Exercise completed with 100 percent accuracy IAW
Radiological Safety Handbook DF250.

LESSON REFERENCES: TM 3-6665-203-10; TM 11-6665~208-15; TM 11-6665-221-15;
T™ 11-6665-245-12; ST 3-155; Radiological Safety Handbook,
NAVSHIPS 94433.

POI FILE: DF 290 Beta Particle Considerations (U)

-

TYPE OF INSTRUCTION: SPE2

PEACETIME MOBILIZATION

HOURS : ' 5 ' 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: Calculations completed with IOQ,percent accuracy IAW
’ Radiological Safety Handbook D{290.

LESSON REFERENCES: 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: 1C, 7PEl °

: PEACETIME : MOBILIZATION
'HOURS : 8 - )

TRAINING OBJECTIVES:
TASK 1: Describe the following:
a. Sources of calibration érror.

b. The Army's Radiac Calibration System.

(v)

c. Prerequisites fér radiological prétection officer to qualify

as a custodian.

d. Characteristics, unpacking procedures, and safety
requirements for radiac calibrators. .

CONDITIONS: Given Radiological Safety Handbook.
. STANDARDS: 1AW Radiological Safety Handbook DF310.
TASK 2: 'Suﬁervise safety.and operate radiac>calibrators.
CONDITIONS: 1In a radiolggical laboratory, given requirement, IM-SE,
IM-174, IM-174A, AN/PDR-27, AN/PDR-60, PP-1578A/PD,

AN/UDM-2, AN/UDM-6, M3Al Source Set, and laboratory
accessories.

STANDARDS: Actions completed IAW 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;
™ 11-6665-209-20; TM 11-6665-213~12; TM 11-6665-214-10;
™ 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 B0Ol-15 through BO1-24.

CONDITIONS: Given practical problems, all references and instructor
assistance.

STANDARDS: Problems solved with 100 percent accuracy AW Radiological
Safety Handbook DF320.

LESSON REFERENCES: ST 3-155; Radiological Safety Handbook; Radiological
o 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 examinatidon and 150 minutes, with references during
problem-solving portion only.

STANDARDS: 70 percent accuracy IAW school solution.

LESSON REFERENCES: All references in Radiological Safety II subannexes.

POL FILE: DF 340 Leakage Test (U)
TYPE OF INSTRUCTION: 1C
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A : PEACETIME MOBILIZATION
HOURS : 1 1

TRAINING OBJECTIVE:
TASK: Describe the following:
a. Purpose, methods, and procedures‘for performing leakage tests.

L
b. Determination of acceptable level of contamination.

. b
¢. Environmental monitoring.
d. Bio-assay sampling.
CONDITIONS: Given Radiological Safety Handbook.

© STANDARDS: fAW ™ 3-260, TM 3-261, and Radiologicel Safety Handbook
DF340. .

LESSON REFERENCES: TM 3-260; TM 3-261; Rad;ologiéal Safety Handbook; NBS
Handbook 73.

POI FILE: DF 350 Control and Reporting of Radioactive Material (U)
TYPE OF INSTRUCTION: 1C, 1PE2 ‘ '

‘ PEACEfIME , : MOBILIZATION
HOURS: : 2 2

TRAINING OBJECTIVE:

TASK 1: 1Identify 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 Saféty Handbook.

. STANDARDS ; 'IAW 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 tést data.
CONDITIONS: Given Radiological Safety Handbook.
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STANDARDS: Exercise completed with 100 percent accuracy IAW
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 (V)

TYPE OF INSTRUCTION: 2C

o PEACETIME MOBILIZATION
HOURS: ' 2 2

TRAINING OBJECTIVE:
TASK: Describe procedures fogz
a, Prepéring application‘for an NRC license.
b. Prepafing application-for renewal and amendments.
. ¢. Routing aqd staffing of application requests.

d. DA controlling and reporting of nonlicensed radioactive
material.

e. '?repating and administeriﬁg SOPs.
CONDITIONS: Given Radiological Safety Handbook, Radiological Safety
Handbook Supplement, Rad Div SOP, and Health Physics Safety
SoP. : ~
STANDARDS: IAW 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. .

POT FILE: DF 380 Air Sampling (U)

TYPE OF INSTRUCTION: ZPEl

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: 1In a radiological laboratory, given air sampler, scaler
system, laboratory accessories, and sampling problems..

3

STANDARDS: Sampling and calculations comgleted with 100 percent

accuracy IAW TM 3-260, TM 3-261, and Radiological Safety
-Handbook DF380. .

LESSON REFERENCES' ™ 3-260; TM 3-261; Radiological Safety Handbook,/

PO1l FILE: DF 400 Transportation of Radiocactive Material (U)

TYPE OF INSTRUCTION: .7C, .3T, 3PE2

, . : PEACETIME ' ) MOBILIZATION
HOURS: 4 4

TRAINING OBJECTIVES:

TASK 1: .Define and use terms pertinent to transportation of radiocactive
materials. .

CONDITIONS: Given Radiological Safety Handbook.

STANDARDS: 1AW Radiological Safety Handbook DF400.

- TASK 2: Perform the following:

a. Apply regulations on packaging, marking, labeling, and
sending/receiving redicactive 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 Radiocactive Waste Material -(U)

TYPE OF INSTRUCTION: 1C, 1PE2

HOURS:

PEACETIME . , MOBILIZATION
2 2

TRAINING OBJECTIVES:

‘TASK 1: Identify and describe the following:

a.’

b.

Disposal terminology.

Respon51b111t1es 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 ofvradibactive material.
e. Requirements for the use of the sanitary sewage system,
f. Advantages and limitations of ultimate disposal methods.
CONDITIONS: Given Radiological Safetj Handbook.
STANDARDS: IAW AR 355—11, Title 10 CFR, and Radiological Safety

Handbook.

TASK 2: Perform computations on use of sanitary sewage system and
disposal requests.

CONDITIONS:

STANDARDS:

LESSON REFERENCES:

-

Given problems and Radiological Safety Handbook.

Computations completed with 100 percent accuracy IAW
Radiological Safety Handbook DF410.

AR 385-11; TM 3-260; TM 3-261; Title 10, Part 20, CFR;
Radiological Safety Handbook.

POI FILE: DF 420 Radiological Decontamination (U)

TYPE OF INSTRUCTION: 1C, 3PEl

HOURS:

PEACETIME . . MOBILIZATION
4 - A

TRAINING OBJECTIVES:

TASK 1: Ideﬁtify 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 coqmaminated area,
] e. Pnincipal,methods_of radiolo%écnl deeontemination.
- CONDITIONS: Given Pam 25 and Rediplogical Safety Handbook.
STANDARDS: IAW Radiological Safety Handbook DF420.
TASK 2: Decontaminate varioue surfaces.
CONDITIONS: In a radiological laboratory,.given contaminated surfaces,
AN/PDR-27(), scaler system, handling tools, protective gear,

water, soap, wetting agent, and organic solvent..

STANDARDS: Perform decontamination procedures 1AW Radiological Safety

Handbook DF420 and established safety requirements. '"
LESSON REFERENCES: FM 3—15 ™ 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.

CONDITIONSQ In a laboratory environment, given AN/PDR-27(), scaler
system, smears, data collection material, and protective

gear.

STANDARDS : Survey performed with 100 percent accuracy IAW 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 InQolving X-Réyé )

E OF INSTRUCTION: 1C, 2PEl

JRS:

PEACETIME MOBILIZATION

3 3

AINING OBJECTIVES:

TASK 1: Describe the following: .

e.

Principles of operation of an X-ray generator.
Safety requirements for X~-ray operators and technicians.

Operation of survey instruments used for X-ray surveys.

, Procedure for requesting X—raylsurveys.

Procedure for ihspecting and determining whether existing .

facilities meet requirements.

CONDITIONS:

Given Radiological Safefy.Bandbook.

i .
~ STANDARDS: 1AW Pam 25 and Radiological Safety Handbook DF440.

TASK 2: Execute the following:

CONDITIONS:

éaltglate shielding.

" Determine the effects of shielding.

Charge X-ray survey instruments.
Operate neutron moisture density gauge.
In a tadiological laboratory, given Victoreen Model 471

radiacmeter, Victoreen condensor "R" system, neutron
moisture density gauge, and shielding problems.

STANDARDS: IAW 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,

POT FILE: DF 450 Lasers - Operation and Safety (U)

T —TYPE OF INSTRUCTION: 2C, 1D
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PEACETIME ~ MOBILIZATION
HOURS: _ 3 , 3

TRAINING OBJECTIVES:
TASK 1: Describe the.folloving:
a. Oﬁeratioh of a laser system.
b. Hazards associated with lasergi —
c. Application of regulations to‘hazard situations.-
a. Agencies where aid in evaluatioﬂ‘of hazards can be obtained.
CONDITONS: Given Radiological Safety Handbook.
STANDARDS: IAW AR 40-16 and Radiological S;fety Handbook DF450.

TASK 2: Demonstrate operation of lasers, to include hologram and
' related safety equipment.

CONDITIONS: 1In a radiological laboratory, with lasers and optical
"gystem, hologram, associated laboratory equipment, and

goggles,

STANDARDS: IAW laser operations procedures and Radiological Safety
Bandbook DF450. .

LESSON RﬁFERENCES: AR 40-46; TB Med 279; Radiological Safety Handbook; L.
Goldman, Biomedical Aspects of the Laser; K. Stebbry,
Lasers and Their Applications.

POl FILE: DF 460 Microwave Radiation and Safety Procedures (U)

TYPE OF INSTRUCTION: 1C, 1PEl

PEACETIME MOBILIZATION

HOURS: ' 2 : 2

TRAINING OBJECTIVES:
| TASK 1: Describe the foliowing:
| 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: 1IAW guidelines prescribed in AR 40-583, TB Med 523, Pam 25,
Lasers and Microwave Hazards, and Radiological Safety
Handbook DF460. B

TASK 2: Perform microwave oven surveys.

CONDITIONS: . In a radiologicai"laboratory, given Natda.8100 and 8200
series instruments, microwave oven, and associated
v laboratory equipment, '

STANDARDS: Monitoring procedures performed IAW 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 )

. TYPE OF INSTRUCTION: 4CSs

: PEACETIME 'MOBILIZATION
HOURS : _ -4 a .

TRAINING OBJECTIVE:

TASK: Solve problems concerning radiological protection officer (RPO)
duties. ST T ’

CONDITIONSE Given case studies and all previous student references.

SfANbARDS: Solutions IAW all gﬁverning regulations and Radiological
' Safety Handbook DF470.

LESSON REFERENCES: 'All references in radiological safety subannexes.

POT FILE: DF 490 NAICP Orientation (m

TYPE OF INSTRUCTION: 1C

PEACETIME : MOBILIZATION
HOURS: ' 1 ' 1
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TRAINING OBJECTIVES:

TASK 1: Idéntify DOD, DA, and other agency policies and responsibili-
ties governing procedures for résponse to a nuclear accident/
incident. '

CONDITIONS: Given situations invelving hypothetical nuclear accidents/

incidents. p

. ] : X
"STANDARDS: IAW AR 50-5, FM 3-15, and Nuclear Weapons Accident Response
Procedure (Draft). 4

TASK 2: Determine responsibilities and actions of persdnnel 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: TIAW FM 3-15.

LESSON REFERENCES: AR 50-5; FM 3-15; Nuclear Weapons Accident Response
: Procedures (Drafr); TVI NVWAX 79. .

POI FILE: DF 501 SL-1 Accidents (U)

TYPE OF INSTRUCTION: 2T

PEACETIME MOBILIZATION

* HOURS: | 2 ~ 2

TRAINING OBJECTIVE:

TASK: Describe all required operations and controls at accident sites
involving radiocactive materials.

CONDITIONS: . Provided NRC TV tapes on SL-1 accidents.

STANDARDS: 1AW military and fedefal guidelines for 6perations and
conttol at SL~1 accident sites.

LESSON REFERENCES: AR 385-11; Title 10, Part 19 and'ZO, 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 : G
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-,

R TRAINING OBJECTIVES:
TASK 1: Describe the following:

a. Radiation accidents and incidents involving nonweapon
material.

b. Cauées of accidents/incidents and influencing factors.

¢. Guidelines for emergency planning;

d. Accidgnt/incident reporting.

e. .Handling radiation accidents in safe and expeditious mannef.
CONDITIONS: Given Radiological Safety_Handbook.

STANDARDS: In compliance with applicable regulations and Radiological
' Safety Handbook DF510.

TASK 2: Solve problems concerning the management of radiation accidents.
CONDITIONS: Given case studies and all previous student references.

STANDARDS: Solutions IAW 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 Asﬁects of Ionizing Radiation ()

TYPE OF INSTRUCTION: 2C

PEACETIME ' MOBILIZATION
HOURS : -2 T2

TRAINING OBJECTIVE:
TASK: Describe the following:

a. Mechanism of the interaction of ionizing radiation with
matter.

b. Manifestation of genétic damage at the cellular level, to
include lethal and nonlethal effects, mutations, and relative
radiosensitivity, ’
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. ¢. Clinical picture of radiation injury from both acute and
Lo chronic exposures.

CONDITIONS: Given Radiological Safety Handbook.

STANDARDS: IAW NRC Regulatory Guide No. B-29 and Radiological Safety
Handbook DF530.

iESSON REFERENCES: NRC Regulatory Guide No. 8-25 Radiological Safety
Handbook. s .

¢
POI FILE: DF 540 Computational ?rocedures in Physical Sciences (U)
TYPE OF INSTRUCTION: 2PE2

PEACETIME MOBILIZATION
HOURS : -T2 2

TRAINING OBJECTIVE:

TASK: Solve practical problems related to material covered in
subannexes B01-28 through BOl-42.

CONDITIONS: Given practical probléms, all references, and’instrﬁctor
assistance.

{ ’ . STANDARDS: Problems solved with 100 bercent accuracy IAW Radiological
Safety Handbook DF540.

LESSON REFERENCES: ST 3-155; Radiological Safety Handbook; Radiological
Safety Handbook Supplement Pam 25
POI FILE: DF 548 Examination Radidlogical Safety IIT (U)

TYPE OF INSTRUCTION: &4E2

PEACETIME , MOBILIZATION
HOURS: T4 4

TRAINING OBJECTIVE:

TASK: Demonstrate proficiency in performing radiological safety
procedures.

CONDITIONS: Given examination and 200 minutes, with references during
’ problem~solving portion only.

STANDARDS: 70 rercent 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: 1S

. PEACETIME MOBILIZATION
HOURS: 1 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 MOBILIZATION
HOURS:: 2 N 2

SCOPE: Student will be able to critique the course of instruction; turm in
texts and reference manuals; resolve problems concerning material
presented. :

LESSON REFERENCES: All previous instruction.
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LIN/NSN

NOMENCLATURE

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 Neutron
Detector :

Liquid Scintillation
System »

Multichannel Analyzer

' EQUIPMENT SUMMARY

TOTAL REQUIRED PER

SINGLE

COURSE ITERATION

PEACETIME MOBILIZATION

12

2

12

2

AVERAGE

'STUDENT TO EQUIP RATIO

REMARKS

PEACETIME MOBILIZATION

2:1 2:1
12:1 - 12:1
24:1 24:1

8:1 B8:1
24:1 - 241
12:1 . 12:1
12:1 C12:1

L gt TS -~
2431 2411
24:1 ' 241
24:1 241



-
TOTAL REQUIRED PER AVERAGE
. SINGLE COURSE ITERATION STUDENT TO EQUIP RATIO
LIN/NSN NOMENCLATURE : PEACETIME MOBILIZATION PEACETIME MOBILIZATION REMARKS
— Single Channel Analyzer 1 1 - 26:1 2611
-- Scintillation Heads 2 -2 12:1 12:1
-— 24V Staplex Alr Sampler 1 1 v 24:1 24:1
- 110V Staplex Air Sampler - 1 1 24t 24:1
- Victoreen Module 471 - ; S
Radiacmeter 2 2 ! 12:1 12:1
- Victoreen Condenser "R"
Instrument W/Chamber o2 2 . 12:1 12:1
- Laser Eye Protective ' ,
Goggles 2 .2 - o12:q1 12:1
- Laser and Opticai System ) : _
(He-Ne) " 1 ' 1 } 24:1 )
- Hologram’ 2 2 12:1 12:1
-~ Microwave Oven - 1 1 , ' 24:1 | 24:1)
- NARDA 8100 Serfes - o -
Microwave Instrument 2 Sz ¥ 12:1 12:1
‘ e
-~ NARDA 8200 Series 1%
Microwave Instrument 2 2 I 12id iz:1
Q93303
. 6665-00~

856-8235 M3Al Source Set i 1 "1 ' : 264:1- S 2411



LIN/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~-
167-7497

Q20798 -
6665-00~
243-8199

Q20935
6665-00~

752-7759

Q21209
6665-00-
542-0729

NOMENCLATURE

' TOTAL REQUIRED PER
- SINGLE COURSE ITERATION
PEACETIME MOBILIZATION

AN/PDR~S54 Radiac Set
ASIPDR-56 Radiac Set

AN/PDR-60 Radlac Set

AN/PDR~27 ( ) Radiac Set

AD/UDM-2 Radiac Calibrator 1

AN/UDM-6 Radiac Calibrator

IM-9E/PD Radiacmeter
IM-93 ( ) /UD Radiacmeter

IM-147/PD Raciacmeter

12

14

14

24

8

12

14

14

12

12

24

AVERAGE
STUDENT TO EQUIP RATIO
PEACETIME MOBILIZATION  REMARKS
: ¥
i
24:1 2411
2:1 2:1
2:1 2:1- Note 1
2:1 2:1 Note 1
2:1 211
, -
2:1 21"~
1:1 RS
331 3:1
12:1 1211



TOTAL REQUIRED PER AVERAGE

SINGLE COURSE ITERATION STUDENT TO EQUIP RATIO

LIN/NSN NOMENCLATURE PEACETIME MOBILIZATION PEACETIME  MOBILIZATION REMARKS
Q21483
6665-00- | : . L

- 856-8037 IM-174/PD Radiacmeter - 12 12 - 2:1 2:1
Q21483
6665-00- . :

' 999-5145  IM-174A/PD Radiacmeter 12 12 ’ 2:1 2:1.
E00533 :
6665~00~ PP-1578A/PD Radiac
542-11717 Detector Charger 8 8 3:1 3:1

Note 1: Total équipment requirements that exceed the student to equipment ratio is for instructor and/or
safety usage. :
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-SPECIFICATION CHANGE WOTICE
(SKK NIL-STD-430 FOR INSTRUCTIONS)

DATE PREPARED

1. ORIGINATOR NAME AND ADORESS

' Magnavox Electronics Systems Co. ~ - .

1313 Production Road
Fort Wayne, IN 46808

Yi]rnroun
@m'

3. COOE JDENT.

4. SPEC. MO,

001

SGNO

37695

¥ SYSTOM DESIGNATION

FIST DMD -

5. CONTAACT MO,

6. RELATED IO MO.

E46J057005

10. CONTRAC

TUAL ACTIVITY

Modification

DAABO7-84-C-J057

13. CONFIGURATION 1TD4 NOMENQATURE Cemputer Program

COnf1uurat1on41tem Spec1f1cat1on,Tvne BS

$T. RFFECTIVITY

S/N 0001 A ;nd Higher

™Is 'D'NCZ INFOMMS RECIPIENTS WT TNE SPECIFICATION IDOOTIHD l?"ﬂ!t MUMBER (AND REVISION LETTER)

SHOWN 1N BLOCK cms.mcmm::n MPMWM"W!S”I&"‘MMIMWK'!NM

CAMY"IC THE SIMF. DATE AS 'l'NIS SN, THE PAG(! or 'I'II PAGE vu-ns AND DATES LISTED SELOW IN THME

M OF DI.(GED PAGES, COMBINED WITH M-LISTED PAGES OF M ORICINAL ISSUE OFf THE REVISION

LY
SHOWN IN N.Oﬁ 4, CONSTITUTE THE CURRENT \cuslo« OF THIS SPECIFICATION.

13. t4. . L4 18.

SCN NO. PAGES CHANGED (INDICATE DELETIONS) s|a DATE
001 - i, ii, v, vi, v11, viit, 1x, 39, 40, 61, 62, 91, 92, 117, X 21 November
: 118, 139, 140, 169 170 . 185, 186 189, 190, 211 212 213 X

214 s . . X

- 10-3, 10-4, 10 5 10-5. 10-9 through 10-36, 10 39 through X
10-46 - U X
40A, 408B, 91A, 91@,-139A, 1398, 170A,.17OB, 186A, 186B. X
. A
p Vi -
. ¥8. TECHNICAL CONCURRENCE T ™ DATE . .

PAUL A. TREMBLKI,vFIST DMD System MManager 21 November B85

DD .27 1696

“*3° indicates saperasedes coriier puge.

*A° indicates odded page.
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