ANNEX Im

BTANDING OPERATING PROCEDURE

NUMBER 755-10-001

OPERATION OF USARAL RADIOACTIVE MATERIAL
DISPOSAL FACILITY (RMDF)

9301060246 920617
PDR  FOIA
RODERIC®2-187 FLR



i

swmxng OPERATING PROCEDURK HEADQUARTERS
NUMBER 755 = 10 = 001 UNITED STATES ARMY, ALASKA
SUFFORT COMMAND
AFO Seattle 95749
28 Januvary 1966

OFERATION OF USARAL RADIOACTIVE MATERIAL
DISPOSAL FACILITY (RMDF)

1, FURPOSE. This SOP furnishes procedures for handling, storage,
packaging, shipping and mccounting for redicactive waste by the USARAL
RMOF, Ft. Richardson, Alaska,

2. APFLICABILITY, “uis SOP is applicable to all persons who work in,
vieit or otherwise support the operation of the USARAL RMDF,

3« RESPONSIBILITIES.

&, Faollity Director. The (hief, Ghemical l.bonb:z USAKAL
Support Commend is responsible for overall operation of the ;. He will:

(1) Keep the Canmanding Officer informed of all matters
pataiiig to the dis,osal of rediosctive waste,

(2) Coordinste all staff actions.

(3) Report irmedistely all accidents, incidents, injuries
Or overexposur4s which occur in the operation of RMIF to:

(a) Commanding Officer, USARAL Support Command
(b) USARAL Radielogical Safety Officer

{(e) Post Safety Officer, Fort Richardson

(¢) Post Surgeon, Port Richardson

(4) Prepace and submit through channels reports of thefis or
dcoidents required by Section 20,403, Title 10, Code of rederal Regulations,

(5) Maintain property records reflecting transactions in RMDP
from receipt through processing the ultimste disposal, in accordance with
directives from higher suthority and this SOP,

(6) Prepare other records end reports of radicsotive material
disposal as required by AR 755-380, ™ 3-260 and Parte 20 and 30, Title 10,
Code of Federal Regulatiors,
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(7) 1Insure that proper security of KMDF is mainteined and
thet keys required for entrance into the facility are kept in the Chemical
Laboratory Office, Access to the KMDF area is controlled by adniseion pase
and keys are controlled by locked compartment when not in use,

(8) Establish inspection and monitoring procedures as
necessary to insure that personnel working with radicactive materiale are
complying with designated safety measures and are not working under
unsafe conditions,

(9) Insure that personnel working in RMDF sre instructed in
procedures for radistion safety, radiation protection and the requirements
of apriicable federal regulations,

(10) Ineure that proper radistion desimeters are provided to
personnel working or vieiting in RMDF,

(11) Provide informstion and guidance to damage control and
fire fighting pers..nel in the event of fire or other emergencies in the
RMDF,

(12) Supervise personnel and property decontaminstion,

(13) 1Insure that rediation exposures of personnel working in
or visiting the RMDF are rejorted to the Custodian of Individual's Medical
R.OOM.-

(i) Frovide necessary laboratory support for RMDF.

be Chief, Distribution Branch, logistical Control Center, USARAL
Support Command is responsible for furnishing neceesary material handl ing
equipment for operation of RMDF, .

¢s Thief, Ammunition Branch, Logistical Control Center, USARAL
Support Command is responsible fort

(1) Providing & secure area for the RMDF within the
ammunition grea.

(2) lasuring vhat no personnel enter the RMDP without the
permission of the Facility Director.

d. Radiological Safety Officer.

(1) USARAL Rediological Safety Officer: This officer
represents the Commanding General, USARAL, on all Atomiec Energy Commission
Licensing matters and is staff coordinator in all matters pertaining to
storage, packsging, shipping, and disposal of radicactive waste, He
exercises toohnicai staff supervision over overatiois of the KMDF and



roviewe all plane for radiomctive waste processing to insure that
sppropriate safety regulations are complied with,

(2) Alternate USARAL Radiologioal Safety Officer. The
Chief, Chemioal laborstory, USARAL Support Command is, in addition to being
the Facility Direotor, the Alternate USARAL Radiological Bafety Officer,

¢, Post Burgeon, The Poat Burgeon, Port Richardson is respone
#ible for the folloving medical services for personnel who work in RMDP
to include!

(1) Preplacement physical examinations,

(2) Bvaluation .and treatment of raediation injuries inourred
by personnel of the facility,

(3) Colleotion and shipment of samples for the scoomplishment
of leboratory teste prescribed by AR 40-582,

(4) Maintenance of DD Porm 1141 (Record ¢f Exposure of
lonising Radiation), This form will be maintained on ali personnel working
in the faoility and will %e & permanent part of the individual's health
reoord (8ee AR 40-14),

fo Chief, Electronie Equipment Repair Branch, Maintenance Divieion,
iLC, The repair and field calibration of rediation peasuring and detecting
ine truments will be performed by the Electronio Equipnent Repair Branoh,
Maintenance Division, 1OC, USARAL Support Command.

& Post Engineer, The Poet Engineer, Fort Richardson is respon-
sible for furnishing and operating certain equipment as specified in par
6o, Annex B for the packaging of radioactive vaste as well a8 maintenance
of the RMDF, to include the concrete ped, buildings, and fenoce,

4. DEFINITIONS,
&, RMDF, Radiosctive Material Disposal Feaoility,
b, AEC, Atomio Energy Commiseion,

0+ Overexposure, An exposure to fonieing radiation greater than
the maxioum permiesible exposure set forth by ARC and Army Regulations,

5+ OENERAL, The RMDP is operated by USARAL Support Command and {e
locate’ on Storage Pad 456886 in reetrioted ares O, Correspondence oon-
oerning radicactive waste should be addressed to Commanding Officer, USARAL
&;pporCBC&mmd, ATTN:  ARCG, APO Seattle 98749, Annex A shows the layout
of the ™
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6. FROCEDUKE,

& Oenersl, Twvo methode of disposal of rediosctive material m
suthorised,

(1) Release of 1iquid into sanitary sevage systess, Dispocal
of redioactive liquide into the sanitary sewage system vill be restrioted
to those 1iquids generated in the decontamination of personnel, oquipument,
or turfaces, Criteria established in 10 CFR 20,%% will not be excecded
and records will be maintained to shov ocompliance wvith these oriteria,

(2) Disposal by burial, Disposal of redicactive vaste at
national land burial site will be accomplished either by direct shipment
from site of origin or by shipment %o the KMU/ for storage until sufficient
quarcities are socumilated to maie shipment economically feasible,

be HReceipt of Radiomctive Material,

(1) 1Ineofar as poseibdle shipwents of radiosotive wvaste will
be scheduled and coordinated with the RMDP to mssure availability of proper
pereonnel and equipment to receive shipments,

(2) Upon arrival of shipment, disposal facility personnel will
survey vaste ocontainers and vehicle in which it arrived, Vehioles which are
oontaminated will be deocontaminated by fucility personnel prior to release,
The USARAL Radiological Safety Officer will be notified immediately upon
discovery of any contaminated vehicle or contaimer, damaged, or improper
ehipment,

(3) Except in the case of vehicles containing radicactive
materiale to be delivered to destinations other than RMDF, the driver
or in oase of railroad cars, the looal agent will be given a statement
to attach to the trip ticket or bill of lading certifying that the vehicle
ie free of oontarination, The format of the certificate is shown in Annex G,

(4) Conuents of shipment will be checked against information
ileted on shipping doocument, Any discrepancies will be noted,

¢, Storage of Radicactive Material,

(1) Radiomotive material awaiting dispoeal and proceseing
vill be stored acoording to typs, i,e,, metascopes in one gioup, markere
in 1 separate group, combustidles in another group, ete. The material
vill be covered to protect it from weather and prevent spreading of
oontamination,

(2) Vaste containing radium or tritium will be stored
separately from above waste, It will be stored in the open under

protective cover to prevent a build-up of rediosotive gns e,
4
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(4) Eaoh cuteide container 1abel required under 10 CFR
20,203 shall bear the following information:

(a) Total wotivity in milliouries, or in the oase of
fouros and special miclear material, total velight,

(b) Principal redioisotope, the vords "Chesical Vaste,
Not Othervise Specified”, vill not be used, If the principle or most
dangerous 1sotope 18 not known, the use of Mized Mesion Producte or Mixed
Aotivation Products is suthorised if appliosble,

(0) Radistion level at the surfece of oontainer and at
one (1) meter from the source,

(4) Name and wddrese of the 1icenses.

f+ Radiologionl Protection, (1) The Radiosotive Material
Dieposal FPacility will be posted as required by 10 CFR 20,203, and 20,204
with signs as presoribed in AR 385.%0, Every entrance into the ares will
have the radiation area sign looated approximately four feet above the
entrance ground level and ms olose to the entrance as it is fensible, Based
upon the results of radiologioal surveys, the RMDF will be posted with high
radiation ares signe to delineate the dose rete oontours where the dose
rate exceeds 100 mr/hr, High redistion areas setadlished for perivds
longer than % vill be equipped vith an sutomatio alarm as required
by 10 CFR 20,203 (o) (2).

(2) Operating Pessonnel wills
(a) Poliow prescrived radiological safety precsutions,
(b) Wear & film badge and pocket dosimeter (IM9 or
equal) vhen in RMDP, while handling unprocessed radiosotive waste being
brought into EMDP, or while handling proceseed rediomotive waste,

(e) Monitor their own and vieitors' hande, shoss and
body for radiosctivity bu‘ore leaving RMDP,

. (d) Wear and use such protective olothing and equipment
&8 directed by the Facility Director, to prevent ingestion of radiosotive
material and overexposure to external redistion sources,

(6) Report all injuries and scoidents ocouring in RMDP
to Pacility Director,

\f) Never enter or wvork alone in RMOY,

(g) Perform necessary surveys and personnel monitoring
(Annexes C & D),
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(A 249 (b) Decontanminate belf, areas or equipment e required,
LR LT .

(1) Recort a1l vieltors to RMDF, Vieitors wil) be
provided with a fils badge and pocket dosimeter (IM 9 op equal),

(3) Insure that buoking, esting, drinking or cheving
tobacco or gum within BQOPF is not allowved,

(k) Insure that oontarinated individuale change to
clean outer olothing and are transportvd to the Radioohemicwl Laboratory
vhere they will shover and be monitored, In event of an anjury, eontasinste
ed personnel will be removed frow the ares under tupervision of medioal
pereonnel, Clothing will be monitored upon leaving processing ares or
Wore frequently as required, Contaninated olothing will be disposed of as
redicaotive waste,

(3) References in Paragraph 10 are furnished for additional
guidanoce in radiological proteotion,

€. Procedure In Case of Emergoneys (1) The USARAL Radiologioal
Safety Officer will be notified iomediately,

(2) In the event of groes contamination of military or
eivilian property the Radiological Monitoring and Deoontanination Teams
(CER Alpha Teams ) organized in Support of the USARAL Fuolear Acoidente

Incident Control Plan (NAICF) may be requested through the comnanding
officer of the nearest Aruy inetallation,

(3) The reporte oovering ewergency eituations listed in 10
CFR 20,403, 20,405, AR 40+562 and AR 385-40 will be forvarded through
Headquarters USARAL,
(4) Emergencies will provably be of the follwoing types:
(a) 8p111 or redionotive material,
(b) Exploston,
(0) HN.
(4) Overesposure,
(o) Injury to personnel,
(5) In an exergency, the primary ooncern must alvays be the
protection of perscnnel from radiation hazards and secondary oconcern should

be the confinement of the contamination to the looal ares of the scoident
Af thie 1o poeesitle,
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the coidition,
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(a) Spille. (1) Notify all persons not involved with

spill Lo vacate area st once,

(2) If spidl 48 1iquid and hands are protected,
right the container and take steps to contain the spdllage,

(3) 1f spill 1s on the ekin, flush thoroughly,

(L) 1If epill 1s on clothing, discard outer or pro-
tective clothing at once,

(§) Notify radiological safety officer.
(6) Decontaminate persommel,
(7) Decontaminate area,

(8) Monitor 1l persone involved in spill and
eleaning operation to determine adequacy of decontamination,

(9) Permit no rerson to resume work in ares until
&n &res survey 1e made and area is cleared by radiclogical safety officer,

(10) Prepared a complete history of accident and
decontamination operation related thereto RMDF records,

(b) Aceidents involving radicactive duste, miste, fumes,
organic vapors and geses, (1) Notify all other persons to vacate ares
lwwdistely,

(2) Hold bresth and ewitch off any air oirculating
devices) e.g., fans, air conditioners, blowers, ete.

(3) Vacate area,
(L) Notify rediological salfety officer.

: (§) Close all entrances into area and post
conspicuous warning e‘gn or guards to prevent doors from being opened
accidentlly,

(6) Immediately report all known or suspected
inhslations of rediosctive materals to local radiological safety officer
and local medical officer,

(7) Evaluate hozard and safety devices required
for safe re-entry,

(8) Dotermine cause of comtamination and rectify

b



($) Decontaminste ares.

(10) Perform area survey (including air samples)
of ures before resuning normal operations,

(11) Monitor all persons suspected of contani nation,

(12) Prepare a complete history of accident and
subsequent activity related thereto for RMDF records,

(o) Injuries to personnel involving rediation hazards.

(1) Wash minor wounds immediately under running water
while spreading edges of wound,

(2) Regardless of size of wound, patient will be
removed to the mearest medical facility,

(3) Personnel with minor wounds should be monitored
end decontaminated, if necessary, before leaving RMIOF, If wounds are of s
serious nature, individual will be expeditiously removed to local medical
facility, Those persons dccompanying him will warn medical personnel
that there 19 & poesibility ““at injured individual is contaminated,

(L) Report all personnel radistion aociderte (over-
exposure, wounds, ingestion, inhalation, ete.) to local radiological
safety officer,

(5) Permit no person invelved in a radiation injury
to return to work without approval of attending physician and
rediological safety officer,

(6) Prepare a complete history of sccident and
subsequent activity related thereto for laboratory records., Forvard
an information copy to GG, CHR Agency, within three working days of
oocurrence of incident,

(d) Fires and other major emergencies,
.
(1) Notify all other persons in area at once,

(2) Attempt to put out fires if redistion hasard
is not Lmmedistely present,

(3) Notify fire department and other emergency
personnel,

(L) Notify rediological safety officer,

10
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(5) Radiological safety officer will sdvise and
#65.8% the energency personnel.

(6) Following emerygency, monitor ares and deterwine
provective devices necessary for safs decontamination,

(1) Decontaminate,

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

(9) Permit no one to resume work without spproval
of local rediological safety of ficer.

(10) Prepare & complete history of the emsrgency and
subsequent activity related thereto for facility records.

(11) Emerygency reports. Reports covering the
energency situations listea in 10 CFR 20,403 and AR LO-582 will be complied
with a# established earlier in this manual. These epecial reports do not
exempt WMUF from reports required by AN 38540

Te¢ HKECISSIUNS. None,

8. DESIGNATION (F ORIUINATOR., Chief, Chemical Laboratory, USARAL
Support Command.

9+ CUNCURRLNCES. &, Post Ewineer, Fort Richardson
be USAKAL Radiological Safety Officer
e logistios Control Center, USARAL Support Command
d. Post Surgeon, Fort Kichardson

10, REFERENCES, e. Radiclogical Protection 5

(1) AR LO«L, V.8, Army Env.ccmental H gine Agency.

(2) AR LO-lk, Control and Recording Procedures
Occupational Bxposures to Ionizing Radiation,

(3) AR 700-52, Licensing and Control of Radioactive
Materials,

(4) AR LO-582, Evaluating and Reporting Internal
Exposure to Radiocactive Materials.

(5) AR 55«55, Transportation of Kedioactive and
Fissile hateriale Other Than Weapona.

1u
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(6) AR 38510, Army Safety Frogram,

(7) AR 385-30, Safety Colar ode Marking and
Signe.

(B) AR 3850, Accident Reporting and Records,

(9) AR TOU=323, Safe Handling, Storage and
Transportation of the Radioactive Source Set, M3,

(10) 6B 11+206, Filn Badge Dosimetry, Supply and
Service for Technical Radiation Exposure Control,

(1) 7Tv MED 232, Radicactive luminous Compowils,
Proteciive Aessures. -y

(12) T Ml 249, Protecti<n Against Radistion from
Sealed Gauna Sources,

(13) M 3-220, Chemical, Biological and Radioclogical
(CoK) becontamination,

(1k) ™ 3260, Uperation of Radiocsctive Material
bisposal Facility.

(15) 1M 39+20-=3, (CLASSIFIED)

(16) Ttle 10, Code of Federal Kegulations, Atomic
bnergy Commission,

b. Radiation Detection Instrusents, (1) TB S10 226~k4, Radiac
Meter IM 9E/FD

(2) 19 510 226=6, Hadiac Meter IM 93/UD and IM 147/PU Operstion.

(3) TP S1G 2267, Radiac Meter IM 93/UD and IM LL7/PD.

(L) T 3=6665-207=12, Operators Organizational Maintanance
Manual Redicactive Source Set, M3 (End Item Code 62L).

(5) ™ 11~55L3, Radiac Sete AN/FDR 27A, 27C, 27k.

c. Radioactive Material, (1) AR 755«380, Disposal of Unvanted
Radicactive Material.

(2) Title 1k, Part L9 of Code of Federal Regulations,
(3) Title L6, Part 1Lo of Code of Federal Regulations.

12
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ANNEX B

PROTECTIVE CLOTHING AND EQUIPMENT

1. Protective clothing and equipment do not protect the wearer fram
penetrating radiation but are intended to prevent particles of radicactive
materials from contacting the body. Frotective clothing consists of those
items listed in paragraph 6 below, The USARAL Radiologiceld Sulety Officer
will recommend the tyje wid the extent of rrotective clothing and cquipment
thet will be used,

2, In order to prevent tracking of radicactive contamination inte clean
aresd, protective clothing vsed in RMDF will be marked to limit its use to
RMOF operations, A complete set of clothing is provided for disposal
facility personnel to preclude the possible contaminetion personal clothing,

3+ Trotective clothing will be monitored st the end of each work day
and & coumulated for decontamination if necessary., It decontamination of
the elothing to a safe level is impractical, the item will be destroyed
&8 waste,

L. Personnel aseirned to RMDF w11 don their protective clothiny
prior to handling radicsctive materials or entering a potentially cortamie
nated area, Protective clothing consists of beasonal disposal facility
undergarments and the following where appropriatet

@ Coveralls worn over the top of undergarmments, Pockets will
be taped shut with masking tape as will be the front seam, trouser and
sleeve ouffs., The sleeve cuffs should be taped over protective gloves,

be Rubber boots, overshoes or similar proteotive shoe covers
will be worn while walking on surfaces known to be contaminated, The
protective shoe covers will be removed prior to walking cver "clean
areas® to avoid tracking the radicsctive material.

¢s Protective gloves or remote handling tools will be used when
handling radicactive materigls, Telephones, notebooks and reports shoula
never be handled with contaminated gloves,

de FRubber aprons will be worn while handling radicactive liquids,
e. Dosimeters,

(1) 1In eddition tothe use of film badges, a self-reading
pocket dosimeter will be worn per individual, The dosimeters will be used
to obtain daily personnel dose informetion, In the event two dosimeters
Are worn and doses recorded on the dosimeters differ, end if these

Bl
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BLOS«255-3eries

BL1S 0826108

L2L0-Sk2-LL52

L2L0-817-923)

L2L0-5L0-062U

8135-206-5016

81356341166
8135-579-8L5L
81355798495
8135-63L~1170
65L2+922-1200

6530-783-7295
€110-273-0128
NSN

62L0~260-0392

6810-5L3-7015

NOMENCLATURE

Jacket, field, cotton, wind
resistant sateen,

Apron, chemist's, synthetic
resin costed, Fisher Sclentifio
Company .

Mask, protective, field M-17
cannister.

Respirstor, air filtering,
M-

Kespireter filter w/100 extra
pld. -

Tape, pressure sensitive, cloth,
roll

QTY REQUIRED

2 ea per cperator

2 ea per operator

¢ ea per opsrator

¢ ea per operator

2 per operator

¢ each

May be substituted for 8135-266-5016

Firat aid kit, generel
purpose

Litter, folding, rigid pole

Shears, metal cutting, hand,
i in long overall, 3/l in
cut, compound lever,

Syringe, luer, 10ce capacity.

Lamp, infrared, 375W, 115-
125V

Aloochol, denstured, Fed~0«E~-

1 sach

1 each

1 each

1 each

1 each

as required

bs The following equipment will be available for personnel
working within RMDF from the Chief, Distribution Branch, logistical
Contrpl Center, USARAL Support Command.

B}







AVNEX ©
SURYEYS

1+ Radiation deteotion instruments oconsist of those iftems listed
in Annex P,

2, Area surveyst Although pre-planning of the operations will help
control contamination to & large extent, the RMDF will be surveyed at
least once every month or more frequently, if neceseary, in order to
mweet the requirements of 10 CFR 20, The area survey is an evaluation of
the radistion hazarde incident to the production, use, release, disposal
or presence of radieactive material, BSuch evaluation includes a physioal
survey of the looation of materials and equipment, and measurements of
levels of radiation or concentrations of radicactive materimle in and
around the area, The ares survey should be done using rediac instrurents
plus snear and air sampling techniques, The location of the monitoring
points should be marked on & soale drawing of the area. The location of
the monitoring points together with results and recommendations as to
decontamination procedural changes will form the area survey record file,

8, Speoial Surveys: (1) Incoming shipments of radicactive
vaste vill be monitored for alpha, beta and ganma radiation upon receipt
frow the oarrier, The vehiole delivering radicactive material will be
checked for radiation after the shipment {e unloaded and radiation levels
vill be recorded, If necessary, disposal facility personnel will decone
taninate the vehiole before releasing 1t, A certificate shall be attached
to the bill-of-lading and given % the driver or agent of the common
oarrier or in case of military vehicles shall be attached to the trip
tioket to certify that the levals of contamination on the interior
eurfaces of the vehiole are less than 10 milircentgens per 24 hours for
Bete~gamna and 500 dpm per 100 square om for Alpha radiations,

(2) Packages of radicactive waste for final disposal will
be monitored to assure conformance with ICC regulations,

(3) Prior to, during and after operations in which radio-
active naterial in significant amounts is dieposed of by release into
the sevage system, the USARAL Radiological Safety Officer will provide
the neceesary monitoring,

(4) Any epecia) or unusual operation in which oversxposure,
internal hazard to personnel or contamination of unrestricted areas e
likely %0 ooour will be monitored,

b General recormendstions for rediological survey techniques,

C-1



(1) The survey should include & study of the personnel
habite and the handling and packsging procedures used in ¢+ The
survey should be made under representative conditions and techniques,

(2) Instruments used for the survey should be properly
maintained and calibrated,

(3) Written records of all surveys shall te maintained,

(L) Dose rates should be indicated in millirem per hour,
locations of survey points should be marked on & scale drawing of the
facility, These positions cun be identified by numbers or letters on the
scale drawing., A table can be used to find the dosage rates for these
postitons,

(5) The report shall include recommendations as to corrections
io operstional techriques that will eliminate radistion hagards.

(6) The surveys should be initiated with the assumption that
a1l types of hazards are present until proven otherwise.

0. Alpha surface contaminstion monitoring,

(1) General, An alpha particle of greater than 7.5 mev
energy 18 needed to penetrate the protective outer layer of the skin,
Few isotopes emit alpha particles of that energy. Therefore, alpha
monitoring ie aimed at the detection of contamination which might find 1te
way into the body and there do considerable damage because of its high
fonizing power, The short range and low penetrating ability of the
alphs particle complicate its detection, Thin films of »il or weter can
pertially or completely hide alpha contaminstion. Porous surfaces (wood
and concrete) may harbor several times the activity measurable with a
survey meter,

(2) Alpha monitoring methods, Alpha emitters may be
monitored using wither the AN/FDR 60 or by means of emear technigues,
The smear technique is described in peregraph 2f of this annex. Before
initiating alpha monitoring, the performance of AN/FDR 60 should be
checked with a standard alpha source. The AN/FDR 60 should be used in
accordance with the guidance found in the instruction manual. Alpha
contamination levels obtained by use of the AN/FDi 60 should be recorded
in terms of counts per minute (CPM) and later converted to & or
microcuries,

d, Smear technique for alpha, beta and gamms contamination.

(1) The smesr technique area monitoring is a procedurs used
to determine the presence of contamination and whether or not the cont aminant
is likely to rub off, thereby presenting & jotential contaminstion control
and inhalation or ingestion problem, The smear procedure consists of
amearing a known area with a piece of filter paper and counting the
emanations from the paper with a laboratory scaler,

C-2




(2) This method of surveying contamnation ::vultu results
to be oblained in areas whon the background radistion is gh enough to

interfere with the use of portable survey mevers. Also, this method is

more scnsitive than most survey meters,

(3) For ease in handiing, smear packets are prepared from
sheets of paper frce from radicactive contamination. The packets are
prepared a8 follows:

(e) Out paper inte rectanpular pleccs 2"XL",
(b) Stack six of these sheets on P of one another.
(e) Fold the stack in half to form a pocket 2"X2%,

(d) GSecure the pages of the paoket by svapling the pucket
at & roint {" from the crease and midway between the two gides,

(L) The smears are prepared by cutting sheets of number L1
Whatman filter paper into dises which fit the scaler, In order to
strengthen the psper, the dises may be dipped into saturated table sait
solution and dried,

(5) The prepared filter paper smears are inserted between
the pages of the packet. Lach packet will include 10 smears and 1 blank,
The smeers are numbered consecutively to permit their identification with
the spots monitored,

(6) The individual em;loying this method will wear & surgical
rubber glove on his favored hand, The first and second fingers of the
gloved hand are placed on one of the papers and an ares of 100 sq or is
smeared, This is rceghly equivalent to & square four inches on easch side,
The nunber of the smesr and the item or location of the spot amesred are
recorded, The used smear is returned to its position within the anear
pocket until it can be tuken to the rediclogical laboratory and counted on
scaler for alpha and beta-pamma contamination,

@ Air Monitoring,

(1) Atmospherie contaminstion, Evaluvation of the eirborne
radicactivity incident to the storsre and processine of redicactive
materials must be part of the radiclopicsl survey, Radioactive contaminat-
ed air sublects the respiretory svetem to radiation from the contaminant
deposited on the linine of the resviratory tract. Further, soluble
radioactive materis) deposited on the bronchial lining is absorbed
directly into the blood stream and subsequently deposited preferentially
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in selected orpans, The radioactive contaminant in the stmosphere will
often settle out over "clean" areas in the enviroment increasing the
possibility of internal hazard through ingestion or skin absorption,

(2) Deposition of airborne radicsctive particulate matter.
(a) Three major determining factors as to whether or
not the particulate matter will be deposited in the respiratory syetem are:
its maes, size and chemical composition,

(b) The probable fate of airborne dust according to the
particulate size is tabulated below:

PART1CLE DIAMETER PROBABLE FATE

Below= 0.5 microns Frobably exhaled
£25 microns Deposited in nose and thros.
2-8 microns Deposited in bronchiel tubes
0.5«2 microns Deposited in alveclar vresathing

cells of lungs

(0) Whatman number L1 filter paper has been found to have
a 98 filtering efficiency for particles with a size range of 0,18 to
2,1 microns and has & low sir resistance, therefore, it is used as the
filterinpg medium for air sampling,

(3) Air Sampling Method, There are two tyres of air
sampling methods depending upon where the sir sample 48 taken, They are:

(a) General air sample method, The general air sampling
method is one in which an &ir sample 18 collected to evaluate the air-
borne radicactivity of air in roors or building wherein radicsctive
materials are stored or handled in such a fashion that the aiirborne
contaminate will be uniformly distributed,

(b) Breathing sone sampling method, A breathing sone
sample of air is collected within one foot of the worker's nose while
he is working under conditions representative to the operation being
monitored,

(L) Comparison of gereral air sampling and breathing szone
sampling, General air sampling is used to evaluate the air concentration
within a building or in a storage ares. This type of sampling is used to
evalvate the airborne radicsctivity resulting from the storage of radium
devices or from incineration and is used to determine whether posting i
required., Breathing sone sampling on the other hand evaluste the airborme
haterd incident to the worker while he is performing same particular
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function whioh could give rise to contamination of the air, Breathing
zone sampling would be used to evaluate various operstions to determine
the type and extent of respiratory squipmam required,

(§) Counting and celeulation of the sample,

(a) Determination of air background count, Any air
filtered sample will show an arrreciable radioactive background due to
naturally ocouring radistion, The effect of this determined b talking
end air sample of 30 minute durstion at & point unwind from F. This
semple should be counted within one hour after collection and should be
evalusted for alpha and beto-gamma,

(b) Determination of the mtivity of an air sumple, In
oruer to make use of the background correction 1isted above, air saryles
taken to evaluate the airborne radionctivity must be counted within 60
minutes after obtaining the sample, however, the background sample and ai:
sanple must be held the same amount of time before counting, In the
event it is impossible to count the entire paper, a known arees taken from
the center of the filtur paper may be counted, in\mmg uniform distribue
tion over the paper, it is necesasary to obtain and epply and srea correstion
factor which 48 the ratic of the total effective filtering area of paper
to the Jilter area of the portion to be counted,

 (e) The following formula will be used to determine

airborne redicactive contamination: 1
!(n)(b;(z)(d)] 1_1;)
4

Activity of Adr Sample in uc/mle
(a) CFMM on scaler minus background
(b) Filter paper sbsorption facter e 2
(¢) Instrument efficdency (Scaler)

(d) Total filter raper ares in sq in
Area of T11ler paper counted

(e) Air background

(£) 2,22 2 20° dpm » 1 ue
7 3 CFN X 1000
(g) 20% 207 ¢ 1 cpm/n’ » TN YT —
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€+ When the individual has rinsed himself to the point that he
Lo longer feels elimy and while stil) under snower, he will be exanined
by and assistant for treces of soap., The presence of soap will indicate
widch ares of the body have not been decontaminated,

he After removing al) traces of 8oap, individual will leave
the shower and dry himself,

1. After drying off, individual will be monitored. If individual
is otil] contaminated, procedures will be repeated,
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ANNEX F
EQUIPMENT AND AREA DECONTAMINATION

1, General, a, Care must be taken during decontamination process
to wvoid further spread of the contaminat, This can be &ccomplished by:

(1) Always workine from area ¢ least contamination toward
the area of the heaviest contamination.

(2) Taking precautions not to track contamination by use of
monitoring, protective clothing and shoe cove-s,

(3) Using a minimum amount of decontamination liquids, being
aware thet the run-off solutions, mops, rags and brushes will all be
contaminated,

bs The following methods should be tried in the following
sequence?

(1) The area is wiped with a damp rage The wiping surface
of the rag is changed rep.atedly to minimize spread of contamination,

(2) The ares is wiped dry with absorbe.. gauze or cloth
after the area is wet with & minimum amount of deterycat solution,

(3) Steam Cleaning,
(L) Cleaning with solvents other than water,

(5) Curface removal by use of chemicals, abrasives, sand-
blasting, grinding, ete,

2, If preceeding decontarination methods do not work, the following
specific methods may be tried:

&, Metals: (1) Remove any oily surfaces with organice solvent,

(2) Soak in a solution of citric acid prepared by adding one
pound citric acid to 1 gallon of water.

(3) Use metal polish,
(L) Soak in a solution of diluted hydrochloric acid prepared
by carefully adding 1 part of commercial grade concentrated hydrochlorie

acid to L parts of water. Hydrochloric acid should not be used on staine
less steel because of the etching which will destroy the smooth surface,
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be Plastio, Clean with ammonium oitrate, dilute soids or
organic solvents,

¢ Glase and porcelain, Clean with detergent solution, If thie

does not work, soak in concentrated nitric soid or chromic aeid oleaning
solution,

d, Painted surfeces, use a puint yemover, or in ceses where
surfaces were coated with a etripable paint, peel paint from surface,

e, Rubber, including reepiratore, gas maskes, wast with detergent
vater or with about 20% (by weight) vater eolution of sodium oi trate,

3+ Decontamination of Clothing:

a. Determine extent of contamination using an AN/PDR-27 with the
beta shiell removed or AN/PDR-60,

b, Segregate the olothing into two olasses: Class 1 for low
aotivity, less than 0,1 mr/hr above background on AN/PDR-27 and 50 counts
per minute on AN/PDE-60, Class 2 for sotivi‘y higher than 0,1 to 10 nr/hr
on AR/PDR-27 end 50 counts per mimute on AN/PDR-60, Wash 4n special
leundry feoility for washing "hot" olothing only, Use the following steps:

(1) Sosk overnight in water solution of laundry detergent,
(2) Drain,

(3) Wash for 15 minutee with hot water and powdersd sosp
or laundry detergent,

(4) Dry and remonitor.
4. Radiation Measuring Equipment,
The following radiation measuring equipnent will be availadle to

the RMDF from the Chemical Operations Offioer, Director of Supply and
Procurement:

a, mlitm’
FSK NOMENC LA TURE RANGE QUANTITY
6665-234-8199 | IDosimeter, IM 9/PD 0-200 mr &

6665-542+1177 Dosimeter Charger, PP-1578/PD

66655386365 Beta-Gamms Survey Meter, AN/ 0500 mr/hr 2
FDR-27B
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b,
KON
6665-K52-0049
NSN

6665-K54-1771
6665-K5L=3673
6665-KSL~4252
6665 -K5L=1776
NSN
C.

6665-308-3601
66656926601

N3N
6665~752-7699
6665-K54-L253

NOMENCLATURE RANGE

0-50 r/hr
&%pha Survey Meter AN/FDR« 0-1X10° cpm

Commercial:

Scintillation Alpha Counter, " 0-11105 opm
SAC-2
Alpha Meter Eberline, FPAC-1S 0-1X105 opm
Film Badges (Sacramento Army
Dept Type)
r-Chamber, High Energy 0=2,5 r
r-Condenser, Model 570 0-2.5 r
r-Chamber, Medium Energy 0-0,25 r
r-Chamber, Medium Energy 0-1.0 r

Steplex Hi-Volume Air Sampler

Source, Calibration

Radioactive Source Set, M-3

Radicactive Source Set, TS-
784 /PD

Chack Source, P23
Radiao Calitrator, T8-1230/FD

Beta Reference Source, Set of
Five

¢l 0,0150 uC on 11/60

0060 0,045S uC on 11/60

51210 0.0220 uC on 11/60

P23l 6,010 u¢ on 11/60
204

1 0,343 uC on <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>