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P. 'io;.raphic Satu ces; pro:. lute for>

Ref- (a) United States 'aclear Re gul a t o r:, Cc- . i ssion ' al es r nd
I: e gul a t i on s , Title 10-iner;y, part 10, F,tandards for

Protection Anainst ".adiatien

(b) United S t ates ';uclear Regula t o r; Cermissica Rules and
Regulations, Title 10-Energy, part 71, "ackagin;; of
Radioactive 'Jaterial for Tran: port and Transportation
of Radioact" .e Material unJer Certal: Conditions

(c) Departneat of Transportation (DDT) liazardaus .':at erial-
Regulations Title 49, CFR Parts 100-199

(d ) CO:O;AVSURFL/JTI:ST 9090.1, Corr.aader "aval Furface Force,
~

U. S. Atlantic Fleet, Duality Assurance ''anual

(e) RIERRAI' ST 5100. SE, Op er ating and Er.ergency I rocedurca for
GidO!A Radiography

Luc 1: (1) Checklist for pacl; aging,and shiprent of Radiographic Sources

1. Purpcse. To promulgate guiJance for assuring proper packaging and
shipment of radiographic sources from USS SIERIM and to ensura coripliance
with requirements set forth in referencer (a) through (e).

2. Cancellation. USS SIERRA Instruccions 4S55.1A and 4033.IA are
hereby cancelled and superceded.

3. Organization.

a. The f inal rerponsibility for the Quality 'a.s u ra n c c (QA) Program
fer part 71 requirements rests with USS SIL:-a. Design ar.d fabrication

shall not_ be constructed under this QA prograr. The QA program is

irplc=ented using the following organization:

Cormanding Officer

Executive Officer

Repair Officer

Radiographic Safety Officer

Cenior Radiographer (Assistant Radiographic Safety Officer)

Radiograph.r
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Disc: > inn...

n. all rhipr<nti or t ran:;f er: ot radio.7tice .aterials c cr
' :; 11c a ren, includine, uh;p;_ats andt with prin te or greerr cut venicles,,

;t o .71' uit n appropriat e n Jeral, 9 tate and local tran.pcrtatien4

: ;u i re::.e r.t s . ibis ins truc t ion 1:, provided to ( p .:u re Elri M co nplici,

d th r ef crcuce: (a) through (e) with regards to rhip:wnt of radiar.raphic

scurces.

b. Radiographic Isotopes are capable of inflictin s e rio:: s bodilyn

L:ra if uted improperly or without regard for <:afety.

c. Organizational responsibilities for these Ouality Assurance
function > and audit guidance are set forth in references (d) and (c) and
supplemented by reference (a).

5. 13 3 ers bility. The Sen2or Radiographer is responsible for comple-
tien of enclosure (1) and f o:: direct supervinion of the preparation of
all shinmmr* af rndloactive isotopes frem USS SIERRA. The Radiographic
Safety Officer will be responsible through the chain of cc~'.and for
ensuring that th Corr.ission Regulations, the provisions in NRC license
and these instructions are complied with, and shall witness compliance
during preparations of the shipment and completion of enclosure (1). The
Repair Officer, in his capacity as local Government Inspector, shall
conduct audits at least semi-annually to ensure compliance.

6. i.c t i o n . The Senior Radiographer shall maintain completed copies of
enclosure (1) with certificates of compliance and supporting documentation
in an auditable fashion. The Radiographic Safety Officer will ensure
that all radiographic personnel are provided with a copy of this instruction
and its enclosure, and that all radiographic personnel compl-; with them.

l\.v.m ) s.. .

.-
,

S. 5. KINGSLEt

111 r t ri bu t ion :
List I
R-6 Division Off.icer
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1, 's ; c rip I t : of mu: ent-

MI All "Part" reiertnci s I!'! DJT L E.' . Titic 49 C Fi .

Shippin: *;ame , Part 172.101n-

Shipptar C1nts, Part 172.101

c. Irv upart Group, P: t t 172.101

d. Ivpe Quality, Part 173.393

Specia2 / : art:a1 Mat erial, Part 173.3E9 (1)e.

f. Total Curies

;; . Radioa ct ive ';uclide, Part 173.339 _

Conpleted:
Senior Radiographer

2. Radioactive sealed source vill be transferred from the exposure device to

the ,:tippin; container I/Ja' enclosur- p) of referenca (e).

Corplcted:
Senior Radiographer

3. Cerpare unit with certificates of corpliance and supporting docu-
: entation to insure correct package is being utilized.

Corpleted:
Senior Radiographer

4. Verify that the organization to which riaterial is being shipped is
authorized to receive radicactive i.aterial.

Corpleted:
Senior Radiographer

5. Place eaterial for transportatien in package in accordance with
procedures set forth in reference (c)

Corpleted:
Senior Radiographer

6. Take and record radiatica levels at a distance of three feet and on contact
with package.

Thice Feet MR/HR
Contact MR/ER

Cerpleted:
Senior Radiographer

.

Enclosure (1) - < .y --sn
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: .a r t s (.O t :ce"h (M will censfst of the f el' c -ir : e.ctc ._n:3
- : . e-

f i. 3, q . . . .- , ; ., , r. . i .- . ... i . .s

(2) Ebg ping class.

(3) Total quantity of tat.: rial in cucir as aperr-riate

(i) Type of packing.

(5) ';are of radienuclide.

.c_u..a c e . i a i r...a.s e ,. ,.,s.... 4.a. a. cu..._4 a1 ct.3(c3 r., ., .c 4 .,. . 4 , a ., c s. ; m . .. . _ - - . . ... .. .. .,

if applicable.

(7) Transpcrt ir.d e x .

(53 Cate ory of label applied.- 5

c . a . c e.. . ".p<u. r.mG r. r.r ~ r .r.rd- .- m ILv n.,v 1 Ce. , C 4 .-i . .n _3 rn,
-. . . . . . .e . m m . r

-

. -

. v .s( c, ) 2.._
*pf ?pyn.p1.e n . r, .. y n ,-i t t.6 !. u.i v . .-1v.1 p;CpypAp p. .p s .
l u. p . . s. *.

(10) 'I h e statement "This is to certify that the above nared

m ierials are preperly classified, described, packaged, rarked and
1 u^. e '. r .4. , a . . '. ' r. e. in 9, ',,e. r , ". . .d.1 *. .d ~. , ''- + _- . . :> r . *w' *. i ' ". a - ^ .'. i ". . ., *o-

. . - _ .- .. . . v. . -

applicable regulations of the Departrent of Transportation."

(11) A staterent of receipt.

Cw ,,'s e *. e a -4

Senior F.adiographer

S. If a centerclal shipper receives custody of naterial pierside,
in.cre that receipt bicek of LO-1119 is signed and ship.ner's ',?.C license

..a..- 1.: i, t O u-.a. . - . , n. 3_ i i .r. o. ab, a. +.4- L3 ,05m.e.-

-- .. . - . $s..o . .
..

.;RC 1.icens ';urber -'

Corpleted:
Senior P.adiographer

9. Aftcr shiprent is turne. over to ';avy Supply for f uture receipt h v a.n
ruthorized organi:ation, enter shipment on tickler sheet ir frent of
actica pending file held by Senior P.adiegrapher. Send copy of shipping

-2- Enclosure (1)
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fle in e r j cm ;n r. i.e or atalvr . .. t m. r , ' ' i3' ' *. .c ,

C( : :pl e t ed :
c,enio r IR.dic c,rapher

iLit nin ged an:1 Reviv.ad:

.

Radiographic Saf et; Officer

11. Upon receipt of conf or .at ion o f r eceipt of chiprent by lic nsed
e.dre.see, re.nve pendin, decerente and file in co r.pl e t e d F,ource ship-e

rent file, along te lt h t hi , cc. .pl e t e;! enclosura.

Shiprcnt Ce.~.p l e t ed :

Senior Radioi,rapher

-3- Enclosure ( 1. )
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Frm Cc rand ini Officer, 1:53 SID .A (AD-IS)

%bj : GM"iA Racliograph:. , Operat;>, and E~ergency procedures for

Ref: (a) Title 10, Code of Federal P.egulations

(b) SIERRAINST 4033.13, Quality Assurance Measures in the
Packing and Shipnent of Radiographic Sources; procedures
for

Fnc1: (1) Definition of Terms

(2) Procedures for the use of Personnel "cnitoring Instruments

(3) Limits of Personnel Exposure and Reporting Procedures for
Overexposure

(4) Radiation Surveys, rosting, Securi:y and Radiation Surt a,

Ins +.ruments
(5) Ope.ating Instructions for source change using the Automation

Industries Souece Changer, "odel 500-SU rnd f.utomation
Industries Iriditron N del 520

(6) Pcceipt of Radioactive Scaled Scurces
(7) En.ergency Frocedures
(8) Inspection cnd Maintenance Procedures
(9) Transportation of Radiographic Srurces and Exposure Devices
(10) Operating Procedures for Field Exposure
(11) Radiographic Records
(12) Training Recuirement+

(13) Leak 'lest Procedure
( l !. ) Radiography Program Audit

1. Purnose. To promulgate instructions for the centrol of radioactive
isotopes used for radiography and tne radia!. ion protection procedures regtfred
for t hese sources.

2. Cancellation. SIERiaINST 5100.SD

3. Discussion,

a. Tbc procedures set forth herein are designed to con *rol the use
of radioactive sealed sources used for gar.a radiogrcphy and stowed

onboard USS SIERRA (AD-18). These instructions are based on the 1:nclear
Regulatery Ccnission's (hereafter called the '.KC) require ents, and are
ca file with the NRC and cust be adhered to without exceptica. Where

questicas arise concerning these rcgulations or an;. questions pertaining to
radiation safety, clarification will be obtained from or h the Radiation
Safety Officer. /say charge r:ade to enclosure (1) through (14) will be rout ed
via the Chain of Cor .and to the 'RC for approval.

q r.: . . ,a
-~u.. .
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i The ;& tir , c'' cout vi for all e.pos.ure an] 'ourcc chang' will-

.s cin; acted urner t h< guidlin for a iemporar, R:ullatien Ar a, z.n d Stori,

(a) hit 20.?O3 n- part 20.207.'

<< :t< -! in referc ce

'
It . .sibilits.

'i n e Depcir Officer le re :, pen s i bl e for the radicactive Scaled roarccc
.u r t- n c e O f f i c e r a nt' the'rard. lit .c121 he assi::t ed b ti Quallt) s .

di tion %fety Off1'er.

'n . lhe !Rdical Officer 1: responsible for the Medical support and
; - - t i:. adminintratica of radiation dose c ntrcl and record keeping as

xcified in i telosure (2) and (3).

c. Ihe Quality Assurance Of f icer is responsible to the Repair
Officer f or all nan-destructive testing and is assigned to Quality

Ascurance Division (hereafter called QA Division).

d. ; tie > diatien Safety Officer le responsible for ensuring that
t he ',RC regulations, license provisions, and operating and emergency pro-
cedures are conpliec with by the Radiographers and will ensure that only
qualified personnel operate and handle radjographic sources. Specifi-

c a.! ! y he will:

(1) Devalop, promulgate, conduct and/or r.:enit or training of radio-
graphic perscanel to ensure they are properly instructed in the hazards asso-
c!ited with tb radiatien sources being used and radiography procedures
unin; enclosure (12) as a guide.

(2) periodically ronitor radiography evolutions to ensure that
personnel are perf orming the operations correctly and in a safe manner.

(3) Stop an; radiography operation in which personnel are not
operat. int,the equipment in a safe r.anner.

(4) Take charge of the recovery operations in the event of a
ca " alt; or :alfunction of the quipment which could cause excessive
e posure to personnel.

investl.ations of accidents involving(5) Insure that adequate f

licensed radioactive materials are conducted and reported properly.

(6) At least quarterly conduct unscheduled su '.illances and
<clcduled inspections to ensure that the procedures are being ce= plied
with.

(7) In,ure all radiographic personnel a: ,.ovided with com-

1.l e t e personal ccples of this instruction and 10 '9, 20, 21 and 34.

(8) Conduct quarterly r.ource inventory.

c. D e Senior Radiographer shall.

-2-
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(12) Ensure f ull cc:npl .ic, ce with t hir in: t ruc t ion, includin, the

h eping of nece.ssary records.

f. R:idiographcri, and daJiograpaer's /.- ,is'. ant ball:

(1) D ndle and use rrdice cphic e><>>:rc desice and .Lorm con-

tainera housing ce:iled r ourcea fall wing. the procedure; established in
r a c;10s u re (10).

(.D rollow the pre: edures in enclofure (5) wb.n perfarning, <ource
replacerent and source t ag ging operations.

(3) E.;tablish teaporar; radiation areas, post signs, conduct
curveys, and maintain aurveillance as specified in enclosure (4).

(4) Follow the procedures in enclosures (4) and (10) for atorage
of exposure devices and storage containers housing licensed sealed
sources, ensuring sources are in the stored position within the device,
removing and returning exposure devices and storage containers frem their
assigned storage area. A physical radiation survey of the device must be
cade to ensure sources are in the stored position. The Radiographer assum-
ing source custody is responsible for locking the storage area, security
of the key to the storage area and the device housing the source, and for
returning both keys to the Senior Radiographer.

(5) Follow the procedures established in enclosure (4) to control
radiation exposure.

(6) Tollow the procedures in enclosure (9) when transporting
radiegraphy equipment between source storage areas and work sites. Iland
carry exposure devices or storage containers heusing licensed scaled
sources between source storage areas, transport vehicle and work sites.
Radiac survey reters must accompany all transporting operations.

(7) Invoke t.he emergency procedures e tablished in enclosure
(7) when there is fire or flooding in or near toe radiographic work area,
when containers housing scaled sources are involved in vehicular acci-
dents, or when the source is lost or in the exposed position and car.not
be retracted to its safe position .cithin the container.

(S) Complete required records in a legibic canner, naintaining
accuracy as specified in enclosure (11).

(9) Conduct pre-use inspections of radiographic equiprent as

specified in enclosure (8). Ensure radiographic equipment being used
has a current inspection.

(10) Ee familiar with the radiographic terns defined in

enclosure (1).

-4-
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(11) Cc; ply .. i t i. a]] a <.pe c ts of Liu s instruction and the pro-

v i .<. i c n , of tb . jp r ca ..;t 2 .i c t p ..

(12) (On-Site liogra;.h r) Direct and .supervi c e radior,ra;'by,

op' : t i o:: ' . An u~ e F + resp :ibility for complying stith 10 CIP and the_

previ.41ons of thit cud other relt.ted instructions.

t ) ) -

f/ o . . . g -(,
S. S. KI!!GSLEh i

a
itintribution:

List I

List III (Less t-G and I;-X)'
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1, C l endar Du:2 rte: C ilenar quarters for th< nur e,e cf this inntructico
8 8

bc In on 1 Janmry, 1 April, 1 July, and 1 October.

2. Iesc.

a. Roentren 03. Unit of exposure of 2 or Crna radiat;r only,
Lured by energ; absortion in ni: .-e

b. Rad. The unit of absorbed dose.

c. Absorbed Dose. Energy per unit cads inparted to natter by loaizing
radiation, The unit of absorbed dose is th.- Rad.

d. 1:em. Undt of dose of ionizing radiation in terms of its biological
effects relative to nan, the Ren is the unit of dose for reccrd purposes.

e. Dose Engivalent. The dose (in Rads) cultiplied by appropriate

twdifying f actors which account for variation in biological effect of
varicus types of radiation. For practical application ene Roentgen of X
or Canna radiatien ceasured in air is considered to deliver a dose equivalent
of ene Rem to body tissue. For ::eutron of unknown energy, one Rad is
considered to deliver a dose equivalent to 10 Rees to body tissue.
idditionally, for Alpha, one Rad is considered to deliver a dose equivalent
to 20 Rems to body tissue.

3. Dose Ray . Dose per " nit time. Co=on units of dose rate are Rem per

hour (Renjdr). Ca ma or X-Ray dose rate is ce=only expressed in Roentgen
per 1our (R/ilr) and Milliroentgen per hour (Mr/1!r) .

4. Ixposure Desice. f.ny equipment used to centain a radioisotope source
for the purpose of =aking radiographic exposures. This is usually a lead

or uranium-shielded contair.er.

5. liigh Radiatica Area. 'Any area accessible to perscanel, in which there
exi : s radiation originating in whole or in part from licensed source car. rial
at such levels that a ajor portica of the body could receive in any one 'our

a dose 2n excess of 100 MR. The peri =cter on each nigh radiation area chall
be calculated and conspicuously posted with a sign or signs bearing the symbol
and the words: "CAUTICS - IIIGil RitDI/, TION AREA" .

6. Radiatien Area. Any area accessible to personnel, in which there exitt
radiation. originating in whole or in part frc= licenstd caterial sources,

of the body could receive in any one hourat such levels that a por*.A a
a does in excess of 5 MR, or in any five (5) consecutive days a doce in
excess of 100 '4R. For the purpost of this intruction the " Radiation Area"
will be posted, at the " Restricted Area" 2 MR/liR line, by signs bearing the
radiation caution sy-bol and the words:

CAUTION
RADIATICN AREA

-1- Enclosure (1)
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m 11 1 t: ;t w i :tq: :li f i. I L3 : ro in e >' c: : le c,ni ' , , <
<

'' %e t, re .o;': let t J:!ution, r; lie, y,' s < .t .

;11<.ith Jd ' . J i' .; E ' ij at .m iica tt . .*s 1 ,

: .tt ri:1, ''- li o g r. a t . 'i l e> in n i; of th< : t r' - t o i
. . . s. L

tm al:int r; st ive .eth a., utill.. : a:rce s of .e-pro.h : .

i !ir2 0' al p . r f o r:ni n t he raJ'ography0 "diorrap).1 ^ e qualit_Ej n

ne :c w . toleor perunall: supervit in.' the tallo m a.: operation.

for fulI c o::.pl ianc e wi t h a' 1 regulations pert.ining,t.> radiolgicil centto!J

. r.J licerm e require: att .

nnv individual Aa, under the personal super-10. iadiccrapher's losistant.'

'i-ion of a radiographer, uses r ad i o:c,r aphic e::pesure device,, sealed source,
or related handlint, tools, or radiation survey i n., t r t nts in radier,raphy,

11. Radiographic Personnel. Perr,annel assigned to Repair Department ?.on-
lh.,tructive Laboratory c.nd engaged in the actual hand]tr aH use of seaieJ
r a d i c y,ra phy cource: and equipment.

2diograohic Source. Any quantity of Radioactive naterial nealed12. U

in a cont ainer or ca;'sule shich is used for uking radiogra;> hic inspection,.
.-

controlled b the licensee13. Rentriet.ed trea. Aus area to which o"ceus _>
for purposes of protection of individuals f rem e::posure to radiation and

weas" shall not include an" areas usedradioactive .ateriale. "r *- ' '

as residential quarters, .lthough a neparate ree or reo 4 in a residential
building 1.ay be set apart as a restricted area. The radiation ]cvel at the

boundary of the restricted area shall b limited such that an individual,
who is continuously present, cannot receive are than 2 .nilliren in any one
hour or 100 tailliren in any seven consecutive days. See "Radia len area."

14. Scaled Source S t n r a g rj' .i u l t , ro: the purpos. of this instruction, the
X-Ray shooting vault is designated as the Eadioactive 'aterial S torage Lult.

15. Senior Radiorrapher. That individual assigned by the Ib.diographic

Snfery Ofidcer to serve as his representative for assignrents of qualified
parsonnel to conduct operations involvin;' radioac t is . isotoper..

16. Source Changer _. Any container in which radioactive .aterial ir stored
for the purpose rf source change and transpcrtation.

17. Temporarily Centro 11el Area. Shop, shipboard er field site areas used
for radiography, and po:sted with radiation warning signs and bar riers only
during cuch use. Such ateas shall not remain established for uore than 30 day 3.

15. Unre:.tricted Area. Any area, access to thich is r.or conti J' led by
the license for purpose of protection of individuals f rert exposure to radiatio-
and radioactive raterials, and any ar"a used for personnel living quarters.

-2- Enclosure (1)
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1. Filr nad g .

e. Film bd- shall be worn by all radior,raphic personnel when

ernaied in .adiography or when entering a radi,tJon area. iii e film

bnd , will be at t ache:' to the front, upper partion of the Ndy (belt or
shirt pocket).

h. Each film badge shall be taintained in e film badge rach tocated
in the NDT 1.ab > hen not in use.

Each filn b,dge will be issued by nunber to the wearer and thec,

number wi]l be etched on the case. Only the man issued the badge will
wear it.

d. Film will be issued month 13 by Medical Officer.

c. At the end of each month, film used will be forwarded to the
Medical Officer via the Senior Radiographer and the Radiographic Safety Officer.

f. The Medical Officer will maintain all records concerning
film identification, the effective dates of the film and Information con-
cerning dose received by Radiographic personnel. '"h e d o s e information

soon as practical.will be forwarded to the Radiographic Safety Officer as

p. The following precautions will be followed in handling the film

badges:

(1) The film badges will not be opened by ur. authorized personnel.
The film packet is loaded for proper interpretatloc. after developing.

(2) The film badge w:fil be protected from excessive heat or

moisture t hat can affeet the film.

(3) The film packet vill not be written on, scratched or rubbcd
through t he open window of the film holder. These narks could affect the

f il m.

h. In case af damage to the film packet, immediately r? turn it to
the -diographic Safety vtficer or in his absence, the Senior Radlographer.

In the event of loss of film badge or suspected damage from any2.

reason, immediately cease radiographic operatiens and report to the Radio-
graphic Safety Officer or, in his absence, the Senior Radiographer.

I- Enclosure (2)
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(3j If 1' 2.' 1
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tele-U1 22: ,le - . -! e n t , 2: at. netif u'S E '*'

p '. - ca ' t el enrc o. Tn - it :. < t a l i - ;I :2: ten rep i t ftreishin,i ..,

the rc: 'or ii ect r-tr ic a 'il. 1. en t!. e- 're: no +.11 .nf >

the a:'eral ,' itt e' L- ;1 t i ci y.,32 il cc:d i t . , of t L.'e , ic,

'cr rect: 'ati<' eirc ' in i ial .O a 2r y t1 .
- e: ce i4 i

a- itted att r ._ t ent t, b re nlc . -.R ma rcut_ce nt.c p ane' ' il Ns

-!' pr act ic abl e ' iter cl o w. !cl rep rt.+
.

ine. A ,t invol cin; L.p c re to r.-:' _ n i . o r < d P e r u n n e l .'

,

a. In the .ernt in:1Jent alvin; expaaure of non-riiitored..

per;'nno]:

(1) Dctain the exposed person or persans.

(2) Record the names, rates and social security n rbers of Navy

pe ,-nne) or addrewe., (badge v 'scr of Nas, e::ployees) er civilian

p e r.% :ncl .

(3) 1:ecord any data pertainint: to the situation, including

(a) Di.tances per e.nel '.ccre frer the smrce at the time
.

,f ed.conure and source ntrength at that distance.

(b) Tirce spent at those di s t:mee s.

(C) Any chieldir, that would reduce ed.pciure to non-coni-
tored personnel.

(4) ::o t if; the fol]cwi:c

(a) The Radiographic Safety offirer and C, mand Duty Officer.

(b) The Eepair Officer ad depair Duty Officer.

(c) The "edical Officer.

(d) Parent Cerr.and of Detained Personnel.

(5) The e>: posed personnel shall be taken t o Sich .;ay or a dis-
pensary and held for obervation and further action by a Medical Officer.

(6) The Padiographic Wafety Officer sha.' prepare 2 ports of

the accident and will submit thca in accocdance u1.h current ':ava l
Dir(ct.ives and the Code of Federal Regulations, Title 10, Part 20.405 -
Re:wrts of Overenposure and Excessive Levels and Ccacentrations.

(7) The Radiographic Safety Officer will give his p e rm i s <,i o n
to recomence radiographic operatiens when he fee]s the situation is safe.

NOTE- In any of the above instances a cony of inferr.ation cencern-4

ing such exposure c.est te furnished to the individual.

-2- Enclosure (3)
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1. %diat ion sur .. Ir.ntru r t .

At lean twr 'J;/P'a27'_. and one A';/PDX-43 which are operable and,
.

ref]tet currcat calibration datea 7111 be used during, all exposures,
moverent of scaled cources awl : La+. ion nurvem ,

b. The 1:a liographer in Charge is responsibic to ensure all personnel
i n m1 v e ti with the radiograpnic operation are familiar aith the radiation

' irve r instrunentt.

c. All radiac instru.ent calibration will be accompli:,hed by a
'?/a.'r.lSYSCOM calibration f acilit> approved by ::RC. The Senior Radio-

grapher will maintain a leg shouing dates of calibratien and account-
ability for each instrurent,

d. Before each use, radiation instruments will be checked for:

(1) Date of last calibration (uithin 3 r,anths).

(2) Battery condition (shall be checked at least once an hour
durin;' continuous opcratien),,

(3) Response to radiation.

c. If any of the checks is unsatisfactory or if any instrument is
saturated beyond 100': of any reale, the instrument will be tagged "OUT
OF CC:i'!T SSION" c.rl repart ed t o the Radiograpaic Safety Officer and the
instrument will not be used until it is repaired or recalibrated.

2. Surveys,

a. Two AN/pDR-27's and one AN/pDR-43 radiacs vill be used during
any exposure of the scaled vource. These instruments shall be put into

e ior to scaladservice prior to each opening of the sealed source vault. r

exposure and ehall stay on while the source is exposed.source

to be posted larger than necessary for the actualb. Determine area
cxposure from calculation of the source strengt.h, distance and shielding.
Line off and post creas in accordance witn paragraph (3) of this enclo-

During radiographic operations the radiographer will ensuresure.
boundaries are continuously monitored.

c. Monitor the exposure device prior to and at the completion of
each exposure ar r:overent in accordance with the following:

(1) Movement - Radiographic exposure devices such as the Iridi-
tron ':odel 520 have shieldin. which rien ures less than four inches from
the sealed cource storage position to any exterior surface of the device.

-1- Enclosure (4)
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ce li t ie: l< :13 I ri af SD11.1 .i't h i - 're A *!ce '

* - ic' :t f,/; t :1: ; r.c' e fr-r 4
< .

(2) n . i l '. I t an is * . ' - e ' of a te cehicle. . . .

't treated . ' ", tri:.. t6 %. tie :1cle i: . u: .. n

to ,!! ci t i e. .if t e . t e. ,asure
;. 1 mli :.1: n u' <

* i: < ac e r. J la tl . i t .1 to<n :r. *hJ the : d i a *. i c 1r- .1 o n < <.
1

-!or .n ace dm aat e: ! 2 .:/ i.l . t urn - rJ th in~lde of the*c.

cc c n' art- Of tLe 'M i- 1" ..u .t l~ t al:cn t c- t r. art that t!w' ..

inJi m ]c el '; m.t e. , . J '' /H'. If t ., ! !:.n on 1< :,1 ; ,
,- .

. -i d t ei:n uf ficit ate ' of ! L'./ li t , tia e..p o s u r. J 7tet ' u ., t be c, . s
t i eld in c to r c d uc. r radiat ica :l t :1 to 2 5:/!i:. vithin th cab. A record

of thi :urvey w Ll t be c. lint ained c t iliz it.o radior,rcph e s :rve: record forts
cont ained in enclosure (11).

3. Pcuting.

a. Areas in wh Lch G/J::!A radiccr.tphy it beinc , " forced or a radioactive
source it l>eing, stored shall be conepicuaaal; posted or anitored in
accordance with the following:

(1) High radiati - area (ICD 'O/lH:) each high .adiation area vill be
;iastel .ith a sign or _ bearing tin radiation autico r- -bol and the words :

CAUTIO.

jf/C.// P UJI AiiO.i ARI3'

g ,,, i

(2) Padiation Arca (2 ':R/!iR) - Each radiation area (r etricted
area) On11 be posted wit h sign or ni ;ns bearing the radiation cautioni
c;'hal and t he words *

CAUTIh';

RADIAi10: AltEA

The signs chall display the conventional three-bladed design with the
blado colored nap,erta or purple nn a yellow background. Appropriate

l e t t ering t o accor:pany the radiatica syd el shall be 7" high. Tia

exposure site ca.t be roped off (s'aculd ure y ellow and ta g,ent a line)
and tae ihdiographer or I:. diographer's A'.sistant shall caintain a direct
sors "Ill ance of t he operations co protect apinst unauthertzed entry.

(3) A flashing red Tignt shall be placed adjacent to the posted
sign in any dinly ]ighted 1ccation.

(4) The storage vault . located in corpartment D-0109-E (';DT Lab)
t 'a a l l b .: posted in accordr.nce with the following:

(a) Conventional three-bladed design with the blades colored
': agent a or purple on a yellow background and shall rcad as follows:

-2- En c l o s' .r e (4)
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(b) A ..gn containir: .informatica on radlatic1 level, kind
of naterial Etored, estir7tc of vti'/ity 2nd date of entirat e.
Tne infe. ation sha.11 be updated a the f i r r,t of each runt h or when a
nw <.ource har arri xd.

(5) A veninle usesi to transport n radioactive su :rce will have

sign reeding " RAD 10Ef1VL" post ed cu all four side- of the vehicle.a

' . . Security.
~

a. Radiographic r.ealed rources in the custody of the Repair Depart-
rent shalt not be used for any purpose other than GAB 01A radiography and
shall not be tl een f rom t he SIERRA without express consent of the Radio-
gcaphic Saf ety Of ficer w'ao 'zill inf orn the Repair Of ficer during working
hourn and the Duty Repair Of ficer and Concand Dut.y Of ficer af ter working hours.

b. All scaled ouurces shall be kept in shielded tource containers
uhich uill be stored in the storage vault located in compartrent B-0109-E
(NI)T Lab) . The storage vault shall be kept locked at all tint unless

attended by radiographic personnel, The key to the vault will be main-
tained in the custody of the Radiographic Safety Officer or the Senior
Radior,rapher an his ab,ence. One duplicate key will be taiutained in
the Cocmand buty Officer's safe attached securely to a total tag which shall
read as folloum

RADIOACTIVE IIATERIAL S'10 PACE
VAULT REY - DO !:0T ISSUE

UNLESS E"ERGENCY
CON'IACT R-6 DIV. OFFICER OR

REPAIR OFFICER IDIEDI ATELY

SOTE I!o other duf licate keys shall be r..ade.

c. When a radiographic job is undertaken, the cource vill not be
t.;oved until all other preparat. ions for the job are ec.plet. During.

each radiographic operation the radiographer shall r.alnta: direct

surveillance of the operation and source exposure device.

d. Prior to commencing any radiographic operation notify when
applicable, tended ship's duty officer, SIERRA's duty officer, station
duty officer a s the duty office: of any ship alongside, one day in advance
if practicable. Inf ormation shall include the int ended tite of exposure, the

approxicate locat.fon of the radiation restricted area, and the expected
duration of the radly,caphic operation. Similarly, upon corpletion of

radiographic operations, notify the previously nar.ed people "N n the area

in no lunger restricted. Source r..w o w nt 0:eet, f i: .u r e 1, enclosure

(11) will be st il i n ed.

-3- Enclosure (4)
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. > . 1.ncate the source chant,er within two feet of the shielded bead.

t ... .m . -

c>
.%. .. a. . . , ,, 1_m g .r . c v .~~> , ,. s 3 ,.4a ~..a<

4 ...m ..

5. : erov- round plug f ran source chan;;,er, save (new) nunber plate.

A. C nnect the short source c': anger tube (supplied) to the exposure device
<..d te t.:e cource changer cutlet of the enpty chanSer.

7. Con:ect cource control cable to expos re device lock bcx and position
exter.al control so the. the operator is a full 21. feet fren exposure device.
The 25 foot distance can be reduced if .'.delding presently installed would
ra'.m the position of the creratnr in a lower radiatica field.

E. P.sure area is clear of persennel and unleck expc s :re device.

un decayed sourc2 into scurce changer by turning cuntrol handle9. r

c2 e a.....< a e. ,.. a ,,.1 ,%. u . . . _4 , ~~ .c c. ,3 4 ,. . , %. . . . i .u .,. 3, e r .s-.. .
.

.

. . . - ., .. ..

10 Surve. exncsure device ari s':o r t sou.ce tubes to insure sealedr

source is in source chani;er.

11. eep radiac instrurent available and in sith . Disconnect short
seurce chan e tube at scurce chancer, a..; c:sengage . disconnects, being
careful not to pull out source.

12. ~ eplace round plug securing decayed source in chanaer.

13. Eenove hex head plug fren the source changer which cen. ins the new
scaled source. Ece radian instr =ents available and in sight.

I I. . Carefully pull the source cable disconnect cnly a.augh to allow
joining of disconnect.

15. Jain disconnects on the control cable and source cable.

16. Connect short scurce change tube to source changer cutlet.

-1- Enclosure (5)
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. . r. 3 * h. e ". ". . ' ," ,.. . r . . r. .= <e. . .-*m*.t o " t*. . . . 3' t %. - o u t .=, .' d. e e u r .,. "_ .- '' * N.u 1,"
. .

*
.

if contaminatien 12. ".reunt.

s~a.me '. i , ,,%. . .3_3 1 ~~ ,,.3.. - ~~.3 t . =. . . cm.~.. *".u'- :

f. e t. ,1 , w. t .y
. -,

m
s ...

6. ..._ t .. .3q*.,.,.--....c. 7 t. .. .. { ., , 1..,L..,,+....,.0 . . , ..t* _ . .
- .

1L. , .d +e a e. 4,,p . . ; . . -
.

+- - . .. . . ..> l o c_ a *. t a. ' . a.+ 1 m, ,i- w n *. . . . i.71 a ~. n. . ., c. .. s. c.
-- ..

. ., .e. . .

in th> W Li a , >2! Icek tr.e vault.

. m~ ,u m".a". - , T.,,-> '14*6. r. . '. d . . air"" i +. .. . a i ~.'. m. ' ,.."m.n<..,",..-.
e

. e
m

- c-
. o .. . 1,. . e. a i n e.,-1o m...c (113 .o. , . e,...a .- . . . _. v.

7. 1: ave . wines read by the nearest 'b , 21 1:l e c t r :'n i c t S n.t c- Ccm. .an d
r .

m a ri n,ed Ra d i2 l'.epair racIlit .

'

S. If the results of the s*dpe test indicate t h e : = i s n.,. c c- t a--ina t ion
present in e:7. cess of 0.0! r icrocuries ~r 1C3 = ware ren.ireters of packa ;e

'urfare, the sealed ;curc. s'nall ba transferred, nr cutlined in enclosurc five (5).

-1- rnele:cre (6)
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9. Ii icravable radioact.1.. con .irateen .a e: w- o f 0.011 :;l e r c u r ' - l e . r.

t. _ .: t i m- r c: : e rr.a] . a r f c. - i: ! ct !J, t i.r tia chippir10] uuare centi: te rt ei
f i al th l i'. e r ir , :r-P.adiographic Safety Gi'.ce- <*all Ir;.ediately n n if'. t i.e .

rier and by t elephan e anc' teler aph, .all,.r; er f a c s i t . i l t. the appropri::., ,

.arlear ner,ulatory Co nission Inspection and Enfercement P.c , o : . a l C: ice 4

.~ n A p p e n d i :. "D" of part 20 ' If biles cinJ Leculations .

10. The t ransf er of a wurce teill be in c.ccorde: ;e .:ith re;erence (b)

-2- Enclosure (6)
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a. Tr ediatel> parfo:r nu .m of the f o11c el:.3 st(p- , .,. ale:t

'' e t u r n tLe tau.c= to the d eeldcl pritica - t.- c .- - :re(1) -

device.

(2) Perfor r physical radiation turvey of tb- de. ice cnd

rourc; ;;uide tube with an .-d/p!a-27 to ensure that the r.ourt: n in i t :1

_.ielded positien, then lo:k the de. ice.

(3) Discennect the scurce guide tube and ccntrol czbico.

b. Maintain or re-establish the restricted area around the source
to t he r,axinum ext ent pessible. Radiographic perscnnel shall remain at
ti.e scene to maintain the restricted area acd ta brief energenc;, persen-

nel of possib1" radiation hacards.

c. If the radiogranalc wisonnel are the only caes p esent to
report the ent gency, tag should i rediately notify the k 3iograghtc
Safety Officer, Co=nand Duty Officer and the Dut) Officer /. O ef ship (s)/
ccnnand(s) involved, and begin corrective action. Step (a) of this

paragraph can be perforced by one ran. The other radiographic personnel

present shall report the energency and take all appropriate corrective
action,

d. In the event of damage to the exposure device, radiograpL.ic
personnel shall remain at the scene and c.aintain the restricted area.

e. 7te 4idiographic Safety Officer vill direct restoration acti-
vities.

1. In the event of dar. age to the radiographic exposure device, the
Radiographic Safe'y Officer vill nake inrediate natificatien in accor-.

dc..ce with Code of Federal Eegulations, Title 10, Part 20.403, Sotifi-

cation of Incidents.

5. Energencies Involvin; M-are ta or Malfunction of Radia;;raphic
Excesure Dtvices,

a. In the event of an ' cident to the exposure device or scurce,
such cs a f alling object striking the device, do the followin;:

(1) If the device is capable of being cperatec:

(a) Eeturn the source to its shielded position in the
exposure device.

(b) Conduct a physical radiatier survey of the device and
scucce guide with an AN/PDR-27 to ensure that the source is felly housed,
then loch the exposure device.

(c) Disconnect the scurce guide tube and centrol cables.

-2- Enclosure (7)
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(d) ::atif y the Radio;;raphic Saf ety Of ficer, C: m:in i ty

Dificer (CDO), fwpair Officer, "erair Dut'/ Officer t.nd the Dut) Cit u 'r/ M
of the ship /cor and involveu.

(e) 50 nat use the exposure device until *.' e Indio ' aphic
Safet; Officer t ai inspected the device and grnnts approval f. , it- u:: . .

(2) T: i n t. scurce cannot be returned to its chielded ; or i tio '-

(a) Set up, naintain, or nodify the restricted area at

necercary.

(b) Do not allow anyone to enter the restricted area.

(c) !:at ity the Radio.;raphic Saf ety Of ficer, the Cor end
Dut) Officer, the Repair Ofileer cnd Repair Duty Officer, and Duty
Officer /OOD of the ship /coreand involved.

(d) Ibintain the restricted area.

(e) The Radiographic Safety Officer will direct restora-

tion operations.

6. Leaking Sources. L'nen a source is determineil to be leaking, other than receipt m

covered by enclosure (6) of this instructica, the following steps will
be taken:

(1) Secure the area the source is located in.

(2) Contact the Radiation Safety Officer.

(3) Assemble proper c'etection equipment, personal protective
clothing.

(4) Under direction of the Radiation Safety Officer, establish
extent of contamination, put entaminatc1 coulpment in preper contain-
nent, decontaninate area.

(5) A report shall be filed within five (5) warhing days of the date
the source was deternined to be leaking with the US TRC, Region Dire: torate af
Regulatory Operations with copy to !;aval Energy and Environental Activity,
port Hueneme, CA. The report should include the equipnent involved, test
results and corrective action taken.

7. Loss of Source.

a. In the event a source is lost:

(1) ;otify the Radiographic Safety Officer, the Cor=and Duty
Officer, the Repair Officer and the Repair Duty Officer.

(2) The Radiographer in charge of the operation will recon-
struct the c'.rcunstances occurring since the t.ource was last positively
accounted for, including exposure device locations and transport routes.

-3- Enclosure (7)
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- . :31 < tc; 1c c a < 2 ; a ':311 h td'iAd(3) Ti areas of
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1 , ,. ..

1 . : E ,3
.

.f.r. s to trictea, areas n n :., cau,, w i t .1 c i t ..er .a t m ., ,/ or

r..dlac (r ury a p p r o p r i ''. t e cM ! -I ; the , r;. , < ; i C I (If ' t" r
'~

'

'

.

n> ti:inF will '2 of a w *arr to dert . 'rw ti < lo: .: t l e n f the lo :

ec - pe s'O.sourct. Ibnger arem al l l' p:oted er rop d v~ >, ,

(!, ) M ditional ,s . c r.:S . t m. t are r.ecJe1 tt gua: 2 restrictel

c.re:is will Le requn,ted frr the R - ni Nty Officer.

(a) Standby personra j will be in locatix t h a. :2ve bec
surve: ? and are cafe for occupan:).

(b) They will be instructed in limits of the rcetricted
arcas, and their duties a ;'ua r d s .

(5) Ubi.te awaiting the arrival of the n.adiographic Safety
Officer, the radiographer in charpe of the operations will use surve)
teters to attempt to find the reneral location of the source.

(6) The Radiographic Safet) Officer shall direct the search,
usin3 appropriate survey meters.

(7) P.len tha source has been located, the Radiographic Safety
Officer will direct restoration operatic,ns.

(8) Any non-: monitored personnel who cay have been exposed
during the incident s.ill be detained as in para;;raph 3 of enclosure (3).

(9) Thc Radiographic safety Office; shall report the incident,
if source cannot be loca ted or retrieved scf ely , at prescribed in Code

of Federal Regulations, Title 10, Part 20.402 - (I:epcrts of Thef t er
Loi s of License "aterial), and paragraph 2 of this enclosure.

8. Vehicular Accidents. In the event of a vehicular accident i: ''alving radio-

graphic nources:

(1) A restricted area :: auld be established around t h ac ident
site as required.

(a) If the survey neters are operable use them te e s t ab-
lish the perinc ter of the restricted area.

(b) If the survey r'.eters are inoperable, establish the
perineter of the restricted area assuming that the source is in the
exposed position.

(c) In the case of a .iner accident when it can be pasi-
tively deterrrined that the cource it safely housed in the shielded
position in the exposure /shippin;' centaine:, no restricted area is
necessary or desirable.

-4- Enclosure (7)
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t ' .e I: a :'; ac r c '' ii c P f L '. . 0:'2 : Cc - il ,(2) I:o t. i f :, : .,

Eff.m r, fwpair Of ficer an ' the. * i i r D.: t y O f f n .i t* c 1 J. .t .

cr est abli shi: t h e r e :- . : 2: t L c' tre a, ii r .:. .is1: . , .21 ]t ;1i+ 4
.

31. cor r ec t ed u:Wr t he dir-ct s ui t r vi m. of t1 "e- -- ic .:a f t *

!icer ind t he R:idlolo icr.1 C: .tralt U: .cer.**

(3) 1:eep perse el o": of the restrict-- ' < . < c' . nj f o r- an.

'':/ i'iu.-2 7 and AS/Pim-43 t o c :.t aallih t!.at the ;: ej.: r c e is in the< -
m

.ltion.:t

,

(4) If the sevrce is e:..gc sed and it can be , & i t i '. A ', 'e t e r-
-ine the source is e>.pased and th e:.;. <.ure de cic e is 'c ro h n nr i n :) p e r-
,ble, then the P.adiographic Scfety Officer shall tche reports .n accor-

Jcmce teith currcat *:aval Directives. cad the Code <. tedere' t nul::120as,

Title 10, Part 20.403 - Natification of Inci3ents.
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1. Ir .n, ec tion /:'.:in t enan c e,

r. . The Radiograph u Safety Officer < % 11 te r e span: ibl e fer 1: rurim
toat t it e inspection, raintenance, repair pr .- di c:~rief out in"'

o ccarda've wit h this cnclnsure.

h. Copies of the applicable inspection form, p.y ca 2,3, and .' of this
t m :, ure, uhall be used for pre-usc nd q.arterly inspecti.a",. prio: to

usin; a nource, a pre-use ins pec tion =aall be gcrfor.ed by ' he rc.di a ;rapher.

3

using the source. The Senior Radiographer shall perfori a quarterb insp<ction
in accordance with this enclosure and direct eny naintenance ul.ich is required.
'Ene quart e rly inspec tion shall include. all iters en the pre-uc.c inspection
plus those itees required on the quarterly inspection. Any discrepancies narcd
during any in'.pection, or d: ring operations of the equipment shall be brought
to the attention of the Senior Radiographer, and the iladiation Safety officer.
If any discrepancies exist, the equipment shall be remeved f ron senice until
corrective action has been accomplished.

c. Inspecticas I:equired at Source Change: Complete visual inspection
of canera and control cable shall be accomplished at each rource change,
utilicing procedures described in the applicable technical r.anual and this
check-off sheet as guide and record.

d. is survey of the proj ector and source chan;;er .111 bt conducted
before any inspection or aintenance procedures are accerpliched.

-1- 1:n clerure (S)
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(1) Pre-Une In:.ge c t ir~n o f ' dia rc;.nt- .,ul; 1 ..

(a). Proper operatica of 1;. Lturc: p: iti- ! _' r a t . -2

rechania. S A I / i ::S AI. .

(5). Proper gerotin-' of craw. .sc..m.*_c. C AT/ E ' A3
. , , , , . ,.

operatu > o- lo: ,a ., ,- -u). W e p. nift ,,u.o . .

(d). 9aerce and dri'.e-t 22; ucn or d,r R AT / l1 7AT. _ . .

(e). Ih m;;d or ..,rn rourtc dri,< s :le ,d:

and connector. O. i / P VT
(f). ::u s t , dirt or sluc '. Luild .p in i crr:-

tube. C AT / L' cS AT

(g). Any abnormal radiation e.ittirr f rc- t he d c u y. S M / t NS.ii

(h). Proper positioning of cearca ir . d e t':e
shield. CAT /UNSAT

(1). Shif tini; of the shield irsice the projecter
housing. SAT /UNSAT

(j ) . Proper connection of all '.ating c .ev..ects. SAT /USSAT

(k). Damage to t.be device, which may i .: pair i t e-
operatio1. SAf/l3 SAT

(1). Cable driva gear-box data;;c and i cat . S AT/ U:'S AT

(a). Proper labeling (Source I.D. tags, etc.) SAT /UNSAT

(n). Dust plugs in place. SAT /UNSAT

(o). On the Model 520, check drive cable cannector
Cn I . s . s. . .> . c---.= ,,

~ . i

Q ". SAT /13 SATa,, i c.,-'' " ' " " '

(p). Da the Model 520, the connector nut en the drive
cable has 2 pins .ch'ch hold it in place. Inspect
nut to insure they are not rc.i s s in ; . SAT /UNSAT

List of Items fcund defective (List on Reverse).

Date and signature of radiographer who perfor ed inspectlens.

Date ___ Signature

Corrective Action taken en defecttce ite: - (U en P.e m e ) .*

Sigr>ture of Radiogrephic Safety Officer, if det+ctive it c- c ve r e
found and corrective action taken:

' Rad i o;.ra phi _ safet) Officer

-2- Enclosure (S)
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(2). I're-Use inespection : f '!edel 520 e> ras,are A sice wi t h t u :; t t: h e ar.e t .

(a). Check the bolt action drive rect.nism fo om,

apparent wear or dr m ge. SAT /L;4 SAT

(b). Check dri.e cable connector 7.ap vith a gau;;e pr ior
- * 'n. y . 1 .o + . dW C" /to crch us.c. W . .1 .

. J f' . SAT / U:G AT'

(c ) . Check the tungsten beamer/collitator for demage
to threads or any other enmay,e. SAT /UNSAT

List of items found defective (List On Reverse).

Date and signature of radiographer who perf orraed inspections.

Date Signature

Corrective Action taken on defective itens (List On Reverse).
Signature of Radiographic Safety Officer, if defective items were
found and corrective action taken:

Radiographic Safety Officer

-3- Enclosure (8)
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(3). Pre-13.c Ite.pection of Scurce Cnanger for:

(a). Iroper posit 2:ning of r.curce(r.) cithin the
container. F AT/li::5 A'i

(b). Pe c e,1bl e t hlel dir.;. def ec t s , such s cracks,
resultin~ fren shifting of chield?< at eri al . E A P/ U:s AT

(c). Dr age to the container which r..,iy inpair it E

EA /C: SATuse.

(d). Proper operation of loching r,echanisn. SAf/L3 SAT

(c). Lock vire seals. SAT /L3 SAT

(f). Proper Inbel. SAT /l3 SAT

(g). Danage to connectors and source securing devices
on cource changers, SAT /l':; SAT

1.a s t of Itens found defective (List on Reverse).

Date and signature of radiographer who perforced inspections.

Date Signature

Corrective Action taken en defective items (List On Reverse).
Signature of Radiographic Safety Officer, if defective itens were
found and corrective action taken:

Radiographic Safety Officer

-4- Lr. closure (3)
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(4). I'r e-L'se In s.pec t ica of L: :rce lec.k-test t:cl.

'A- Conditica of rolyfoar incert. E S T / 'J , *T.

(b), any damage to threads. S/ ~ /i':.s Ai

(c). Check to ens.:re detice il cle n and 'res frer
any dirt, oil, etc. F! T / C::://r

List of items found defective (List on P,e-crsei.

Date and signature of radiographer who perfor ed inspections.

Date Signature

Corrective Action taken on defective items (List of Reverse).
Signature of Radiograp.ic Safety Officer, If cefective items .:ere found
and corrective action taken:

Radiograp 1. Safety efficer

,
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l ti .. -.1 a eDi ;L 1. t 'll. 5 1A L ... ..
"s,,,...- ..n..-- ...,-r.

() . . . : . ,A . y1 r,.-.,~. ,i.. l. a. . . .

y ,v. -

t

.c. i . a t . . a .- ,
> s

f, t y .t 1
_ s.<

(1). In s:pe c t G C S alnr= fcr prcper c;crati;n. S A i / '?," ' -

(2). In r.p e c t nudible alcr1 cr .ault for pre-er
q . ,f . , . - .o p e r r. t i o n . . .1 t s a. u

(3). Inspect vault derrs cperctica te hanis fcr
v. ay ,' . . ,1c. , . < , . -

proper operatw.n e r c,a: .a g e ,

('). Check to ensure signs have not reca recoved
or covered on vault. S AT/ t:::S AT

(5). Inspect v>al locking device. iT/L' SAT

(6). Iubricate so_rce drive cable asse bly in

accordance with the technical tanual for
the applicable ec,uipment. SAT /l'SSAT

(7) Check clearance in source guide tubes. A

steel ball 11/32" in dianeter should pass
freely through the entire length of the tubes. SAT / UN5 AT

List of items found defective:

1.

,
s. .

3.

4.

5.

6.

7.

Date and signature of radiographer who perforred inspecticas.

PATE Signature

Corrective Action taken on defective iters (List on reverse).
Signature-of Radiographic Safety Officer, if de!cetive items v2re found
and corrective action taken:

Radiographic Safety Officer

-6- Enclosure (S)
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1. Gene: al Precaution .

e Is r mil a r,r ap he ? ., i l l be ir constant atta ance durir; anv expc-

< c. r e device r.ovement.

b. 1he exposure device will not be noved unlev the cceicc c c ~: e c-
t ira plupt are all in place cad the device is lockca,

c. Radiographic scale:1 sources sh all not be transperted fren "rS
Sli-U.A aboard other cc nands witbaut permission of the Cernand Duty
Of ficer of that command and SIERPA 1:epair Of ficer/Radiorraphic Raf ety
Officer during . corking hours and CD0 after working hours. Rading:aghic
source transport request (figure 3 of enclosure (11) ) will be filled
out and applicable signatures will be obtained befcre source is transported,

d. The source will be kept locked in the shielded position during
all transfers, as the ideal shield is the exposure c'evice that is designed
for a specific source with a specific activity,

c. /sn operable A'!/PDR-27 crd /di/PDR-43 shall accerpany the device,

f. I;o exposure device shall be transported unless the saf.ty plugs.

are in place and the device is locked.

2. Transportation in the Irmediate Vicinity of the Cermand,
e

a. For radiographic purposes, the term "I= ediate Vicinity of the

Comand" shall nean onboard UES SIEIGA (AD-18) and onboard U. S. ';avy

vessels tended by USS SIERRA (AD-lS),

b. Moven:ent in the i m ediate vicinity of the co mand may be accom-

plished by the careful use of hand truckr., hand-carrying, or government
vehicle.

c. Exposure devices will be hand-carried unnecessaril).

d. Ty.treme caution will be exercised so that exposure dev!ces are
not dropped or jarred while moving then, especially when carrying them
on steep ladders, through doors and hetches, on brows, and decks where
trip hazards may exist,

c. The route to be taken frca the vault to the exposure site will
be checked by the radiographic personnel who will actually transport the
device, noting in particular any cbstacles or trip hazards, prior to
the actual tran=portation of the exposure device over the ro. u.

f. When the exposure device cust be transported across a bro,
between.tvo vessels, or the pier, one end of a 1/4 inch nylon 40 foot
.line will be attached securely to the device nd the other end attached
securely to a floatatica marker.

-1- Enclosure (9)
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.,

f all n , ob j e ;t _trIkin - ci r. ot<' *h' il i i r l - c ' _ " ;- ' pr'-
.,

t o: .: r e '- .Ill be laitictcd at tL c~ I l i " - i: ' c l '. ' ' . u r i (7),
-,

1. 'Ihe Officer of t ' .e P- at vi 1- ui = 'i: *>t c..,. tr-.

illc.._cc will ma, a: a' cr- :1< ' : c h - h t: J- .:- -- * ~
,

.

notifice beiere do2.' - .

j , , r, - ,ot , . , t, gr y' - 'c.''s.'
'- - m =. - . . - - . . - - -

.. Unl- a roveirment-o r.ed cehicle ,ei l l w W.
;

b. 'Ibe vehicle elli % 'mted in .'ccardan wi t ' Depart- :t of

;; : nsprtat ica (DO T) rer,ulatians on both sides, front and reir,'ith a
.t.aiard ugn readin;; "radioac tis ," L,. 7 f ' '-01 -0 2 8-5133.

The radiographic device will be fir:,1y secured in the *ehicle byc.

m.e of straps or line, so as to prevent any to a c ir or .2.e-ant of the

c,. e v 2 c e .
.

d. Tae radio ;raphic device .cill not be an', clor:>r than four (')
fet to 1.n) passencer, or driver of the '-hicle,

a
e. A survey will be '.ade of the pass,en; rr cc1part ent in .:ccor nnee

with enclosure (4). so assare the radiation level dees not exceed 2 "R/liK.

f. The f ollo inp, rinicur equipment veill be placed in u.- cenicle

prior to departing.

(1) At least two (2) /di/?DR-27 and one (1) id /PDR ' 3 radiation
?ctection .!nstro.ents that have been calibrated within three (3) aanths
of the expected date of return.

(2) At least 500 feet of line.

(3) At least eigat (8) "CAUTICN - E!J)I ATIC'. AREA" signs .

(4) At least three (3) " CAUTION - h1CH RADIATION 'M A" s,1gns.

f5) At least four (4) stanchions f or F.upport itig b a rrier lines.

(fi) The radiographi. device and all nacesc ~; equipment and
il C C C .4 S e r i e s .

g. The vehicle used for transporting the radiographic device ~'st
not, at tla sane tine, be used for transportint, e x p l o ., iv e s c: etler dan-

gerous tuterial.

-2- Fnclosure (9)
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1. Cnr. L i: P r c : e d'. f* 'C- t. "'t tr. 'nc., 7 - ! !! t r, -
1

. .s .o r , ,a rc e et . js (.f.n. ;ws 3, . .,y.a. . .
. r...1 q.i- , .

Ueneral Inctructic"'...

(!) D le? Scur re. all - i n n s ', r t e _. ic accu. r, t ith

.cn: l oi.a r t (9).

.J / iV E.- 2 7(2) The e>.posure :l evi c e ' hall ce :: u - t cd -i t h ,
.

r .. l a t i c n s u r', < r;eter, before it Is pn into rp. rction. 1: it u to

-- r e the rad tograpner that the s nrce 1r in the detice a -' l ir its

.ieldeti positien.

(3) The radiographer aall ; er:^orn inspect ien ci e nainte: ance

of radior,raphic equipnent in accordance with e: .lorare (8) 'rior t o each
u t. ,

(4) ILadior.raphy a rc as shall h ivs ted an:1 re e t r ic t 9 in i: er-
d: nce with enclosure (4).

b. Specifi: instructienc f o r nakini, nn c :.:p a su r e wi t h t b ", ::. el 5 2 0
Iriditron and u;ing the 23' cr 10' source tube.

(1) Trc.nsport the Iriditren cnd casociated equiprent to the
e:- p o s ur e site in occardance ..ith enclosure (9).

s2) Position the closed cnd of the source tube where it is
cesired to e>: pose the source.

(a) The closed end of the source tube nay be held in
position by usin? the accessory tripod, tape, test tube c1rnp, unoden
biccke with a hole, or any other suitable .ans.

(3) P.un the open end of the source tube from where the clo e. e d
end is positioned to an area where the Iriaitren can be placed.

(a) Ensure that there are na sharp berds or hinh- in the
neurce tube. Ensure thu bend radius of the seurce tube is * ot Ic e than
20 inche: .

(4) Place the Iriditron and an IS/PDR 27 at the open end of the
sourcc tube.

(a) Have the AN/PDR-27 set on the O to 50 M11/ER ccale.

(5) btend the centrol cable to its fullest length uith ine
cont rol handle as f ar as possible f r on tho end of the source tube w;.ere
the Iridium source will be ey m ed. Take adis.nta;r of installed rhieldineu
(i.e., bulkheads, r.a ct i n e ry , etc.).

-1- Enclosure (10)
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th: c.atrol b:- '. ) c . ..n 1]! t.', ver : att : 1 rc a1 :. tb. <

' - 'I wi t h t !.. 2 3 f e :u l o :s 1rt tu . . 2, _ :: : .e'it yhm-

ili c h m. L i < '. / " > :- 2 7 t. 1: ur, Le r. ti: .a 2 t. It.< in;.

'

ti c : .e , ..u : . N ne : . .e t- m e m fo- . tr. di . nhi: 'tilicati',

,

.

(11) Onek tl. r.c i c ' i t. a r e. w.: - 'nr1 : L: s :ir- a:"' c.C u > t
r e: ; en iri: t. a re are no .: r: . . rice. .-l _*F.

(12) .' t the cr3 or t h. (: v . ._c , rac_ :1- cr.*' ti cc trol
handle counter-:lacs'.2s. .:n t ' ' a -

' n scn u .rlt. :o en: .re t ' .e'c r: .

ir h. % cd in tz Iriditren con.G t i.e rc; iu 2 - o the oc-trol.t

<1 han_te t ntil a fi: -top is :elt. 2%, .ill t ake . . nr m:1 mat el:. 3v
r+ .A t le: of tN har '! e ith the 23 icat leug nrm t ui ilcoa .

.ile crankin',the reurce back into the Iriditror =p sn e:ce on tL
3 ':/ i :.-2 7. Ac th source r. oves into thu shic1Je? pr sit ie: in c.

Iriditron the ceter reading should rcpluly d:cp of: te "O" er near "0".

(13) When approachini,the Iridi tren, a: :/F:'n-2 7 . u rve;, r.u t e r'

.mt be carried to eerif, na: n. . ': ave th rur: cter alon, tb
Itagth of the source tabe f.o nase sure ti it ti . ccree h To t bew e.

di: z nected frer the < . trol cable and s tu c'o . ac r,curct tute. \1.s c ,
tae Irlalt> a to m,.<e sure t .ta t t.ue eurce n a n <. sa:e pasitten

.
3

,.
3

. . - .

c :: e c ,t:

' ri t r.in the shiel cd head (inlicated b:. n reaJi. , a: Jess t' .n 50 " ' !m

at :nj point 6 2nches ' r e- t! . surfm e of the Iriditron).

4b A*:t ,t
,*

1 <,<.

' 7 "1 -r , ' . . 9 .c u. T. r. '. a. r..n. P F. . I O', ,I '2-' 'l l', e .C O ' '.'%'' rr C.1 ',-',T T o" .-
*

. 2 t. .u

.- .- a L.A 'd.' - t r -- -, C, i l l. , 51 E mri.1 ,L 1.-
. . , *- ~

r. .
, . . -

._._ Wf.L1". .. L1 sh L 1:1 : t.

'..) T. 3 'i 1 O .' ,' . . .I l .q ' ,i. ' ' t. 7. .' ' '. m* T '. . ^ 7r.. * ' .q T 'P.s .' -r t'' - t L..m

(14) To lock source, prec> the barrel c:- the leck down until i t.

latches. Move the control crank handle back cnd forth to take sure that
the reurce is locked in position.

(15) Enter required informativa cr Pa.d u :aphic Utilization Log

containmi in enclosure (11) 117.u r e ?

(16) If core e:. posure; are requircJ repeat steps (9) thr,"'h.

(20).
.,

(17) If tore e: ,osures are not required, recove th: source the
cnj screu the cutlet plu; bac' in place.

(IS) Renoving the cont rol cabin asserb1:, fram the Iriditran:

(a) Check that the lockbex is l o c k e c. (lack barrel "in" and

': c . rermeed) and that th outlet ,> I n , act .bly is : crewed all the va.r

2nto the outiet o f th= .1 r a c,. i t r o n .. . .

(b) Rernve t he co:1t rol cable conduit b; u' cre.i'i:' the s.eicel fit-
ting at -he l ack5m..

-3- E:.c le: tre (10)
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S J E. .li, ;T . 5100.8I

C0:j]t
Rad io:;ra ' hic St .rct Tiensport r eriu Lt

I"_ ' ' i } '. |' Date

l' : - - !:un-De c uruc ti vc T o::t Lab, U. .F. nirrra (7<0 15)
Tc Radiographic Safety Office: U.S.S. Sierra (la 3C),

V_a. (1) r c; ,,,,; pocy Officer, U.S.S.
(2) Corr.and Du ty Of firel , U.S.S. S25J GD .t h )
(3) Officer of the Dech, U.E,5. STI w (TsD lE)

S _. j . Radiography to be perforred on board U.S.S.
Co:npar tn.e n t i: Erare Port 9LC: C/L
?:oun I;ar,e of Co:npartment
Job Order ':oun I,are of Job

Fcurce Type Source Strength Source Serial Dost-Inte :,:: posed at
1 Foe _' Calculated

,
.F.aulographer assistant i'a cilo g raphe rs

Pndlation Safety Officer Sig:
_

LY ;nnd Outy Officer Signature Date
U.C.S. SIERRA AD IS

__

Tir.e of Departure
Off.tcor of the Deck: Enter In Log
U.S.S. S I L'RRA (AD 13)

Tire of Departure
Cormand Duty Officer Signature Date
U.S.S.

Tire of Arrival

Ruilographic Operations have been carplateu on board
U.:.S.
Ccr. rand Duty Offacer Signature Date
U.F.S.

Tire 01 Departure
Officer of the Deck: Enter in I og
U.S.S. SIERRA AD 18

-

Tire of Iscrival
Radiographic Operations have been completed or board the U.S.S.

and the Radiographic Source 1as been returned.

to the Vault on U.S.S. SIERRA AD 18.
Signature of the Senior Radiographer at the Job Site:

Acknowledgement:
Cornand Duty Officer Date Tirc.e
U.S.S. SII2T:RA AD 10

Fig. 3
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'iUP!C 1

QUAIMICATION ISDOCTTINATIU:, 11:A1 :I::G
I. Learning Obj ective:,;

a. Upon succes;ful cer:pletten of this course
cach verker will have a full understanding of how

to work in radiation and 1c abic to hand.le radia-
active sources ',2fely This will be accomplished
by an end cf course written e:-:am and a minir:um score
of 80% 'ellt be required for successfull completien.

II. Enabling Objectives.

The Radiograph.'' or M iist Radio;.rapher 'zill be able
to properly:

a. Handle and operate radioactive source:.
used in industrial radior.raphy in a ;afe and

proper manner.

b. Properly fill out a dosimeter log.

c. Read pocket (nelf readinr.) denir.ter,

d. Kno' the differtnce between the encry,y
units,

c. Underntand : tad c:-: plain the Irportance

of stay time,

f. ': tate tha lirits f or whole bod;. petr:t-

rating, radlatlon.

n. Enow the penalties for violating radi-
ation 'tarning signs.

h., Understand the impor tance of keep 1.t;-
track of his expo;ure to radiation.

,nele 'tre ( I :)

1-1 r.ir. A
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DISCUSSION p0INTS 'EI AT!:9 I'.SICUC fl o:i ACTIVI Tl!"- IT A: ':" ' Af"S -

i a ll' I C 2

iia 31C ATU:i1C. S'I!'l'CTi'!E -

Learn irq Obj ec t ive s :,
i.

The purpose of this Lepic is to provi?e those
personnel involved in Radio;;raphy with knouledge
and/or review (refresher training) in the funda-
nental physics involved in the une of radioactive
isotopes for radlegraphy.

The ;tudent will acquire knowletir.c of:

a. What an aten ts.

b. The cen. posit ion o f an at en.

c. Where radiation orip.inate, in the atort,

d. What radioactitivity is.

II. Prenentation:

A. Structure of Mattert

1. Early Concept:'

Speculat ion l'eglun about 460 n.C.a.

(1) L'e nu r i t u:: - Greek 1'hilenopher.
who believed matter to be ~ade
up of very small inv i -; 1b l e
part icles .

(2) Aristotle - Did not accept the;c
ideas.

(a) Can.;idered natter to be

cetpo;cd cf four qualitier.

r.ncic are (17)
2-1 pan ',
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DISCUSSIO'; I'01N I] TE LATED It 3TI:.UCTei? ACT I'11 T11T c S I';I' ';S -
-

T(IPIC 2
1. liot

2. Cold

3. ' 'e t

4. Dry

(b) Dryne:;s & Hotness nade Fire

(c) Dryne:;s & Coldness rnde Earth

(d) 'r*e t ne s; s Coldnt:;, trade Wat er

(c) Theories persisted until the
17th century.

(3) Ca s se n til af France - put forth the theory

that tiny invisible Dalla of nitter, had
tiny hoch . by schich they connected
ter, ether to join a sub;tance.

(4) Ne: ton - bell 2ved that solids,

2 icpiid s , gaser, and 1in t 1:ere conposedn
of aten in nmail particle , that
could net be subdivi+'d.

(3) Lavoisier - In 1774 proved that
air tras composed of two substances:

(ai Oxv;;cn

(il llyd ro;;cn

(c) La t e r tien t on to
discover and identify 20 elements.

b. "endeleet 1" 1%9 dcveloped perledic
table of .'icments,.

-ncle. ore (: :)
2-2 %'
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DISCUS:,It':, l'OI:;TS P.E tJi'E D I' 's . uUCT0!' ACTIVITII:S 'Jt'sI'', r h

lortC 2
(1) Unrest utate c i r,n i i l e s that tl'e re

is an excess of encrrs in the nucleus
of the aten.

(a) Energf nust be given off to
gai:. or rci;a ut a rest ., ate.

(b) D:ct un enern. ray pass t fi as.

1. Ca:, <. Radic tion

2. Enta 7adi m n

3. Neutren Hau1ation

4. A]pha Par;icals

(c) Thin radiat ion riay pas s of f

as a ;ity,le unit or as any
cc sination as nentiened above.

(d) 1,11en an un-rcut atem passes off
energy, the process i r, called
din!ntegratien.

1. Disinte,; ration v t 11 cent Inne

unt 11 the nucleun gains or
r c :',n in s i t r-- rest or 'staole -tate.

2. The nucleun of an ato< nay
gala an c:,cesu of enerny b' natural
cause er by beini; affected by other
d i s; in t e , ,ra t in e, a t er", .

.

2-5 tar, n

Enclot ure (l')
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b. Atomn, tro l e c u le s , and various a uly-
atenic particle: which lune a realtiv.
or ner,ative electrical charge 're

called ions.

c. Free electrenn, not attracted to
any parent aton, are called negative ions,

d. An alpha particle carries a plus two
penitivo len.

Dinludged electruns may cause o'.here.

electrons to be ,; riven from their orbito

in what is called secondary 10NI7.ATiON.

(1) Proce: , ray centinue in
fact, until the enerp,y of the
dislodged electren i t, be l o', that

neces:ary to drive other electrons
f r e: ' t he ir orbits.

(2) Thi:, particular prorce: is the
prinei.l . .I rea::en beh ind the various

biolo;;1 cal ef f ecta of radiat f an.

e. Radiatinn, either part icle: or
electromagnotic, ba, the ability to I on i.7 e .

ChalkN'ard,

C. Ion t rat ion by Part icles. Draw dien: ram of ioni:ation I- I nsiu r t r i a l
'; E. M i < . r,' , ' ,particle radintion 't p. . ::e'

f i r.u r 4.? Indte;t r la 1 i:ad to rapir * r : il
.

1. There is an energy tran:fer from !!anu a l
particle to urbital electren: .

2. In . h i. s p roc o:s. the movinr, particle

1. nloved down.

1-3 'IAn C
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b. The neutron could strike the -

nucleus eE an atom and cause
a reaction which will ionize.

(1) Ihicleus may absorb the
neutron and then emit
particles, thus causinF ienization.

(2) ?!u c 1c u n , which is a charged
particle, rea y record and produce
some lenizatIon.

D. Ionization by Electronar,netic Radiation.

1. Ganana and X-Ray: are not particles.

2. :o mass or weir,ht.

a. Therefore they do not produce
ionization tilrect ly by collin ton

an do Alpha and reta Particle <>.

b. ILiy u travel at the :: peed of

light.

(1) Do not lose their
energy an readi.ly.

(2) 1.o n e their energy to

a t o: r3 by:

(a) Photoelectrical Abr.orption.

(b) Compton scattering,.

(c) Pa ir production.

(3) At out ab,orbn by one
of the:;e proccaucu.

3-3 FMI C
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RADIttTION EXPOSURE LIMITS, :AZARDS OF EXCESSIVE EXPOSUnt: WLIll BIOLOGICAL ::ITECTS OF i:ADIATICS'

I. Learning Objective - Upon successful ccepletion
of this topic, the trainee .111 Enc'c:

A. The Radiation Exposure Linits.

1. As set forth by the Nuclear Regulatory
Commission.

?. As set forth by ''avy Medical P5055 and
Sierra Instruction 5100.8E

D. The itarards and Biological Ef fects of
Excessive Exposure.

II. Presentation:

,

A. Radiation Exposure Linits. l

1. Radiation Exposure Limits have been
established to Leep exposure at a T.Inimum.

a. Reason for protcetion Lini;s.

(1) Sericus Biological Damage.

(2) !!ay cause death.

2. Nuclear Regulatery Exposure Limits and
requirements.

a. All radiegraphers, and radiograph *r
assistants si'all be at least 18 years
of age.

4-1 To? D
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SIERRAINST 5100.SE

. DISCUSS 10:i RELATED INSTRUCTOR ACTIVITIES TRAINING AIDS
TOPIC 4

(c) Transcpidermal inj ury is equivalent to a
thermal burn of the second degree blister form.
The blisters aill break open, leaving raw, painful
wounds that are very vulnerable to infecticn.
They may occur within ene or two aceks
a f ter c>:posurc, depending on the dose received.
The 'et.rns are acccmpanied or preceded by erythema
or depilation. Recognizabic injuries of this
grade require skin doses in excess of 1,000
Rcn. The amount of medical care depends
on the size and ce'. :rity of the burn. With
hi ;her doses, probably on the order of 5,000!

Rem, a care serious version of transepidermal
injury eccurs, in %:ich the injury re:;cmbles
a scalding or chemical curn. Pain is prompt
and intense. The raw artc may be very slow
in healing or may not heal until sure;ical
rescetion and skin grafting is performed.

(d) ?!easurencnts of the level
o f circulatinc; blood cells is

one of the most useful and simple;t
indicators of radiation cffcct. The
fluctuations in the count are the
result of chang,es in productica and
the destruct 1an rates, as well as ir the
life span of the particular cell line.
These levels are associated with varicus
degrees of radiation injur; The changes
themselves are ncn - spe:itic. Iloweve r ,
when combined with the exposure history
or clinical information, they are useful
i.ndicate- of radiation overeyr.osure.

In modcrate injuries where survival is
jw ;ible, ti:c bleod cell count b e r,in n

to fall 1 thin 3 to 3 da:, ' after e mo:ure.
-

.h i <!ro;' continue s until i t :, low point

i. i c. m i e . ! !n t wo n 75 t o % + es f o l 1. ' i : , -

+ ure. The recovery pe riod be"'art h ._
*

:1 ! v st il fhe 'i O r b d.1y tnd cont In:te: for cibout

Enclemar (12)
4 - p, , i, , o
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DISCUScio:, RT:LATF.D I"STRUC10R ACTIVITTI.S TRAINIC AIDS
TCPIC 3

d. T:epe of docimeter used.

(1) Low range (0-200 tiR).

c. Do,ineter reasures photen
ra:iiatien only.

(1) X - Radiation.

(2) Gamma Radiation.

f. I!ou to read the scale factorc. Instructor de=onstrate how
to read scale using the C/D C/ Board

(1) Low range.

, ' . Photographic Film Dosimetry.

a. Col 1ects exposure data f .* r

pe1 > unent leual docut:.cnt.

(1) Not a self readlun device.

(2) Filn must be developed and
cenpared to a chart of known
exponures.

b. Affected by.

(1) Heat

(2) Light.

(3) 'Io lo t ure-

C. Personnel !:oni.toring Devices must be worn
togetilor tir t.vtern t he 11Cch and Vaint.

,
1. Sever greata than two inches apart.

'

Fuclo ure (12)c

5-2 u n l'.
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III FCU3 S I O'! RT1ATED I :7Ti'fC IOR ACTIVITT FS T' u :r:c sing

Tup] C ';
.

2. ' tu n t not be pisced elsewhere.

3. Shirt recket or belt nost practiable.

D. SD"!ARY

1. Persennel nonitoring devices are
inctcuments t, gather exposure da a.e

a. Filn Itadnes - legal record,

b. Pocket Desineter - nelf rending
entinate of current exposure.

2. Stonitoring 'evices nust be vern between the
neck and vaint, not rore than two incher apart.

3. "onitoring device must be protected frem
exce: uive boat, noisture, shock and abranion
by rubber and p3cstic, and tunt not be
tanpered with,

a. 'iake certain that you can read
any pocket ienineter you are
issued in t erms of III1DI.

b. Protect dosincter against charp
raps; take every precaution te
prevent dropping or losing then.

c. Pr emptly read any dosir eter you
have dropped or which har been
9truc! or otherwise handled ret: ;hly.
Rough handling tends to dincharge
the conineter and give f alse readin;;< .

d. In radiation arcan, frequently
read the doaincter in order te
prevent It frun goinr, "off scale".

Enclosuro (12)
3-3 T3 , E
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'SCU?SIG:4 RE1.ATI'D I':STRUCTOR ACTIVITIES TP/IMINr. AIDS.

TOPIC 5

c. l'r e mp t- ly leave the area anytine you
note a donimeter.

(1) Off scale.

(2) C lo:: e to your CA!;-GET limit.

(3) 'pparently leakin,r, or drifting.,

(4) P.c a d in;< approxinately 3/4 of its
full .;cale..

::0T E Report any and all t he above discrepancier
to your supervinor.

f. Film badges nuut be protected from
excennive heat, dampneon, breakage
of paper wrapper or los:;. A"ain,

re p o r t. any discrepancier, to your
s u p e r v i:;o r .

g. The filn badr,e w:st be returned
to i t t, proper a t o r:n ,c racl; when

not actually worn for t he purpose
of catering a radiolor,1 cal control
area.

4

.

.

>-4 TAD E'
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DISCtfSSION p.ELATrD T!;9Ti'UCTOR ACTI .'T Tir.S [RAINI! . ATDS

'1 01'I C 0

/
STAY TIME A':D EXp0SURE ':ONTiiOL

1. Learning Objectives: Upon successful corpletion
of this topic, the worker vill know and understand:

A. Ilow Douc rate Js reduced by:

1. The distance fren a radiation source.

2. The tire that is spent in a field of
radiatien.

3. Shielding the radiatien from tlm cource.

B. new to calculate stay tine and that, stay tine
assists the worker in avoidinr, overe>:posure
beyond his permissible 1imits.

II. Presentation:

A. There are three basic nethods to control
exposure to lenizinp, radiation. They are:

1. Distance - The farther we are fron a
source of radiation, t'..e less exposure
we will receive in sonc unit of time.

a. May be acconplished by:

(?) predetermine or calculate the

radiation field intensity. This
should be acconplished prior to
use so as to afford the RitD vorker
the greatest distance possible from
the source of radiation.

(2) Frequently use survey meters
to verify proper calculations.

Enclosure (12)
6-1 TAH F
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DISCIISSION PILATED INSTRiiCT0"t ACT TVITI E'; TMI N I T .% T Ds
10PIC 0

P

(2) Concrete - l'9" = 1 liVL using IR 192

(3) Steel .53" = 1 IIVL using IK 192

(4) Using CO 60, 1 IIVL of lead = .5" Write on C/B Ta'-le of
IIVL's using IR 192 6 CO - 60

(3) Using CO 60, 1 IIVL o f Concrete - 2' 7"

(6) Usin<e CO 60, 1 IICL of Steci = .87"

3. Tire in a radiation field is the last
resort to control a radiatien worker's
exposure. This nethed is used when
distance and/or shielding cannot be applied
in sufficient quantities.

a. The time control metbod dees net reduce
the dose rate per unit tinc in a radiation
field.

b. The time control r.cthod suggests how long
radiation werker may stay in a certaina

radiatien field without exceeding his
naxinun pernissible exposure.

c. Stay-time is the factor used to deternine
how lcng a person nay remain on a certain
locatien in a radiation field seithout going
over his pernissible exposure.

(1) Stay-tine is important because
it is useful to:

(a) Avoid ever-exposure

(b) Determine the length of tine
a radiation worker may remain
on the job.

(2) Stay-tine is calculated by the
followinp formula:

Enclosure (12)
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