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!he organisation aDd function ot the ·CIIl.Contaainated Laundry ia 

described ill thia 4ocuaent. lmpbaaia 11 placed 011 the dewlopmant ot 

the laUDdJ7 dtcontasnatiop process v.ple•, am on the developaent of a 

. particular 4•11111 or • laundJ7 ltl"UCtu:re in which the launderillg and 

decontamination or contaminated elotbiq can be done aafeq and practically. 

Research into finding the beat types ot decontaminating •terials and 

process 070lea waa carried out duriDg the period April 1945 to June 1946. 

From the reaults or these e.xperi•nts have emerged six ditterent processing 

c7cles tor laundering the prottctift clothing. laah proceae 07cle b a 

particularq effective procedure tttr decontaminating a apecitic t1P8 of 

contaJiination. We believe this laundry ie unique aDd that the lauzxir;y 

methods in wse here are different trom thoae or •117 laund17 anywhere. 

We also believe, that by euppl7ing laborator:y personnel with the proper 

t;rpes or clean uncontaminated clothing, the lawx!ry personnel have contributed 

11ore than moat ot WJ realize to the radiation health program at toe Alamos. 
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A.ttentioa 1e chen to the t,-pea ot protectin olothi.Dg aDd equip•nt 

iaaued to workers at Loe Alaaoe who an involved in haDdllng radioactiw 

•teriala, aDd to workers ln allled operatiou. It ia obviou that protective 

clothiac tor war ~ auch perscmnel 1• rital in order to prevent oontamiration 

ct their pereor:aal clothinc aDd alao to provide adequate protection trom 

onr exposure ot the bod7 to radioacti.,. oontaaiaa Uon. 

Certain rac!ioactive •terl.ala handled at thia proJect are Jm01m to be 

hiebly torlc in ad.nute quanti tiea. Conaequentl7, extreme precautiou ha-re 

been aet up to reduce to a llildJnDD the poesibillty ot theae •teriala being 

taken internall7 b,y wa7 ot the mouth, the reapirator,r tract, and through open 

wounds. Dail7 changes into protective clothing and the wearinc ot respirators, 

proteati'ft devicea, ia considered to be one ot the aoat iaportant protective 

.. aurea in etf'ect at Loe A.laaoe. Such clothing, howeftr, 1187 become highly 

contaminatec! when worn in laboratoriea processing radioelement. and become 

bazardoua to be handled by untrained personnel. 
"' 

the ·contaminated latmd!'7 was orgsnized and developed under the direction 

ot the B.I. Group. The latmdry peraonnel were thorough~ trained, not only 

in the method• ot ~rating an ordin&J'7 .laund%')', but also in the intricacies 

ot the aate bane! ling ot hichl7 contaminated aanaelrU. Couidera ble ti• and 

attention was devoted to the developaent ot etticient deccctaainating procedures 

tor removiag the nrious typea ot contaminant. trt:Jf'.l the tiben ot the prmenta. 
/ 

In addi t1on to iasueing clothing changes to e:xpoeed personnel auxiliary 

proteetift device• auch aa re•piratora, pressure booda, rubber gloves, and 

c!iftra auit. are inued to per•ons workinc UDder extra•basardOWI oonditiona. 
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Seven decontaminating and launderiDg processes are now in use at the 

!ontaminated latmdr,". fhe1e ares 

l. !!COW BATCH• PROOI§S CYClE. lashiag process used tor washing 1oiled 

clothing not contalliDated rl th radioactiw 11ateriala. 

2. ,!'SIMI BOT MTCH" PRCPESS cxcu;. Proceea used tor washing aDd 

decontaminating clothe• carrring 0 • 1000 d/m/150 eq. u ot alpba-oontaminants. 

3. •Bar ILPB4 BATCH" fRCXiESS CYClE. Process used tor washing and 

decontaMinating clothing carrying greater than 1000 d/m/150 aq. om ot Pu 

contamination. 

4. ~OLONIUV BATCH" Pt!CXiESS CypiE. Process used tor decontaminating 

and washing clothing careying more then 1000 d/11/l.SO aq. 011 of Polonium. 

S. !BOfJ!'! Bl'JtB" PROCE§S CXCIE• Process used tor waebing and 

decontaminating booties worn in all areas. 

6. •RTA=OAlH J.!ATCB• PROOESS CYClE. Process UMd tor laundering and 

decontaminating laundry carrying beta and plllll8 contaminatioa.. 

7. piSPIRATC!t PBCESS. Process uaed tor decontaminating, clflaning, and 

sterilising respirators used in all areas. 

rortUDately it baa been possible to arrange operations in eueh a manner 

that clothing worn in an)' one area would not usually be contaminated with 

more than any one type ot contaminant. 'l'h\.'s it has been the custom to label 

aDd mark the clothing according to areas, each area handling the following 

ma teriala. 

A:REA I - Plutonium and ehemical dusts. 

jJjEA II • Polonium and chemical duate. 

AREA ni - Uranium and chemical duet.. 

&REA IJ • Beta aDd p-. radioiaotopea. 



Ia additiOD to the abon dirisiona of areas, each area is ~n 
·.;-· ........ . 

don into laUDdrr atatiou. 

the reatricting ot contallinanta to iDdirldual areas hae •d• it eaeier 

to proceaa, control, and aecOUDt tor protectiw equipment and to protect 

the laadry workers .Suring the b&Ddling of clothiDg. !he decreaeing degree 

ot aurtace and air contamination throughout all .reas, and impronaenta in 

Mthoda ot bandliDg radioactive eublstancee in the laboratories have reduced 

the dell'" ot clothinc contamination to a point where on.lT decontamination 

proceaeea l, 2, 5, 6 are now in general ue • 

.. !be complete processing of a batch or contaminated clothiDg iDcludess 

1. Izacoaing aorting and receirlnc. 

2. Laundering and decontam1nati01'1. 

3. lrtracting. 

4. Dl71Dc. 

'· llonitoring clothing and respirators. (alpha, beta, p.DIII&) IupectioD. 

6. Respirator decontamination and sonitoring. 

8. Irozdng and preasing. 

9. J'olding, aortiag, and preparing ror deli"Yel"1• 

10. Sniq, repair ot garments. 
I 

11. Piek-up aDd 4!eli'ft1"7• 

12. 8teneiliag and -.rldng. 

13. lOili toring nrehouae. 

!be aonitorlng ot clothing at the laUDdJ7 to aaaure that tolerances are 

•t ia aupeniaed b;y the B.I. Group. !he I.I. Group alao apecifiea alpha, 

beta, p1111a tolerance leYela tor clothiac, ooadueta dail7 iutraent eurve:ya 

of laUDd1"7 tacilltiea and tloora, and pre-proceaaiq aurnTfl or clothing 

before the clothing 1a picked up br the lauad17 truckers. 
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lfo assure the wearing ot the complete clothing chanpa deaired elotbiag 

dispensaries ar store roc.s are aet up in all areas proceaainc radioactive 

lll!lteriala. Changes ot clothing, reapirators, rubber glows, a~ booties are 

iaaued to all personnel entering the buildings. When lea'riDg the building 

personnel throw their clothing iDto aeparate biDs into I.unir;y hamper bags 

•rJced (a) reapirat~, (b) glcrrea, (c) conralla, (d) uaderelothea aDd caps, 

(e) b~tiea •. £11 equipment ie latmderea and reprocessed except rubber gloves. 

The detaila or the organization and tunctioDS ot the laundr;y are given 

in the following eectiona. 

II. J!ROI'EC'l'I~UIPEN'f J!EQIJIRED 

!he. t)'pes ot protecti n clothing and equi~nt required to be worn in 

•DT area are specified by local ares rules. These !'Ules are formulated 

jointly b,- the laboratory start and the R.I. and llec!ical Groups staff. In 

general that equipment believed to giv. the Mrlmum protection under usual 

worldna conditions is nouired to be worn in the _area. Unsafe conditions 

develop!~~& iD a laborat017, such aa contaminating accidents, or UDControlled 

apread ot oontaaiution, will require that an1 person entering the area 

wear equipa-~t beat anited tor the degfte of hazard. Laborat017' personnel 

are, at all times, prorlded with a117 other type of protective equipment:. 

over the ll1.n1mum required, at their requeat. !hua the ld.rdaua clothing 

requirements might change if unuaual condi ti ~s d•'\"elop or accidents occur. 

III. HVND!I PISPENSARIIS 

Diapenaariee are located at the entruoe to the buildings in the Pu and 

Po processi~-~~~ rocu are located in all other buildings and 

labora_tor~ ·draw out their Olt'!l olothing. .All persons entering the buildings 

IIWit draw the required protective clothing, respiraton, and a~s before 



procedi~~g to the cold locker rooa. Each dispensary 11 atat.f"ed with an. 

attendan~ who ia1ue1 the equipment, •lce• up atoclc liata, aDd notitiea 

the laundr7 etoelcroca •n of clothing requirement.. Aho part ~ the 

duties ot the attendant 11 to record the na.a ot viai tore, crattaen• 

etc. who dait the a!'M. All craftsmen and 'Yilitore are required to aubmit 

to the attendant a •health clearance• slip before they are permitted to 

draw protectin equipaent. The clearance tlip is signed by the B.I. Group 

aect1011 leader in charge of the area H.I. 1ect1on and the aection leader 

lists the minimum clo~ng requirement on the slip. 

IV. .i#DHPRX IDEN7D'ICATI ON AND C qmtOL MEA§& 

1. §TAn (H). DISP!NSARIES. AND IDENTITI2ATICil 2CI>E maKRS 

All areas, either separate buildings, sites, or departments receiving 

laUDdr;r Hnioe are recognised as laundr;r stationa. A diapensar:r is located 

at each etation. At eaae or tbe 11 tea ihe clothing dispensary is a small 

atoreroc. aDd eaob pereon world.Dg in the area draws hie ol()thing .f"rora the 

atoreroca. .&t the area• in which the clothing requirement. are large the 

di1peuar:r 1a operated by an attendant. Each station is given a code 

letter or number and ita nuaber or letter ia its own individual laund17 

number. Clothing belcmging to oae atatiOil 11 not iaeued to aZJ1" other atation. 

The code letter ie tor the laUDdZT'• identitioation to aseure acctn-ate 

del1ve17 of olean clothing to the proper etatioa. The code letter also 

earns aa an identification of the t1P8 ot radioactiYe contaJiination contained 

on the clothing. !be identitioation ot clothing 11 aoat iaportant trom a 

health ataDdpoint tinea 1 t eervea to warn the lauad17 1DOoming aorting 

personnel ot the probable health hazards inYolved in handling the clothing. 
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;...., ~, ... . ; . .-•.• ,'\ ~- r' . ~ _, •.. ,_ ..... . , - •. . 

. 
.lll prmenta are atenciled with the code nuaber ot t.he ataticn tor 

which they are de &tined in a eonapicuou.s spot be tore iaaue. I. t . the time 

the aarking ot prmenta was initiated the laundr7 was a aecti on cf the 

B.I. Group (CIIR-1.2) under the auperviaion ot the B.I. Group Leader. The 

la~ry- waa apprcpriatel;r eall.ci the CIR-12 Contaminated I.undry- and the 

atencil number! were aet ap nth CE•l2, to identity the laundry property 

or property ot the CIIR•l2 ,roup. 

-'• C(J)E DmpS 

Letter· 

. (a) C.IR•l2 

(b) W«R-12 

(c) CJIR-12•1 

(d) CIR·l2~£ 

(e) CIIR•l2•R 

• 
(f) CJill•l2•Ht 

(g) Etc. (11 atationa in all) 

4. . QWHI NG C C!fi'RC&t 

Plutordu. area 

Poloniaa ana 

For•IPStation 

For 'i" Station 

Por11B" Station 

ror 1B'l'" sta ti 011 

. ---- ... 

!o discourage the tlwtt ot clotb1Di t.rCIIII a station, the clothing stocked 

at each station atoreroa~ or diapens&J"1 ia i~ntaried periodical.lT. Protective 

clothing ia aesiped to 10118 reaponaible peraon at each station and it ia hia 

reaponsibilltr to •lee aure that clothing iaaued to him c!oea not leaTe hia 

station, except to 10 to the laundry tor washing. The cuard at each station 

ar area ia instructed to allow no protectiTe clothing to leave hie poet. 



V. J)ESIGN (f W J.AmtpRY BJJIIJ?IBG 

fhe laundey 1• located on the DP Site meea • . !he -.arioue Mctionl aDd 

rocms are deeeribed. (See ~print of noor plan) 

1. QCt!u. !be office or the ••ction leader and the a•nti!ltant aeotion 

leader. 

2. Jomen 1p I'QSR, Loekel' room, ehower, and washroom tor wOJ.Den employee• • 

.3. Jlen't room, Locker rocm, shower, washroom tr;r Dl8n employees. 
· I 3 

1.. Jet kundu. 'aahing and estraeting operatiODs. 7 washers and j 

extraetora in use. .Ur lock w1 th boot and ahce lockers at entrance to this 

roc:a. Ventilation eeperate tram nat of buildiD,. 

5. Incomigg sorting room. Sorting of inccadng clothing. Preparing 

·clothing for latmdering. 

6. Rrifse: r0911. Drying ot clothing and respirators. 6 driera. 

'1. Jespirator froceuing ro.ca. Waabing and scrubbing respiratars 

in etainless ateel Tate. Monitoring of respirators after washing. 5 

atainle1a ateel wts and one moni taring bench .3 1 x 101 • .3 Poppies and 
•, 

;ODe G.M. pl"'be oOUDter tar moniterlD&• 

8. 'lethes loni tortJW ro9Jt• lloni toring ot clothing after washing 

and dr;ying. Ckle •oni toriag bench 3 ' x 15' • 3 Poppies and one Gil probe 

counter tfll" aoni toring. 

9. ·biding apd §epng 1'001· roldiD&, ••nne, •ngllng. ~· table 

6 1 x -15' tor toldi!li• 6 electric •ewing •chinea. 

10. JcWlCh £2CZI• fhe lunch roOJI. Air lock at entrance to the lunchroom. 

Separate wntilation troa reat or the laundrr. 

11. IHMil tool• Stencil code numbere on clothiDI• Bench tor repairing 

eleetrcmic counters. 
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12. §toek rocp. Stoek clothing. 

lJ. §tock rogm. Stock. Preparation ot outaoiDI arden. 

14. ~;t;ock roca. Stock. lew addition to buildina. 

1S. leml apd Supply tOQI• Stock ao.p1 and lalmdry aU}Jpliea. 

16. ppq~1 b vnl <*iDa dock is located at the Wit eDd ot the laundry 

b7 the incomiDg aartiug room. Inc0111Dg aoiled clothing is unloaded traa 

the laund17 truck OD this dock. 1'he leading dock is located at •~th side 

ot ·building uxt to the atockr0011 (13}. OutgoiDg orders to the dispensaries 

an loaded into the laundry truck. 

1?. ~ontamieattd lrt].uent Pra1y. rom- drains. Pipe lines rm lOUth 

ot building to a .~ seepage pit. 

18. Joiler E991!!· Supplies 1team to buildiDg aDd driers aDd bot water 

to the tuablera. 

YI. Sifl!NIZW Qli 0P rER§QNHFL 

Tbe tunetioaa1 crpnisation ot the laund17 is 1inna 

1. .»roup Leeder (CE-.ldmiDiatratiCD.) (effectin July 1947) 

2. .§tction yader (1) 

(a) llellpOilSible for proper tuacUOD.iDI and organizatiOD ot tbl laundr:y. 

3. ~upeni•or pf kundrz Operatigp• (1) 

(a) .taai1ta aection leader. 

(b) Ot.rice and recorda. 

4. pispengn attendant (2) 

(a) Qperatea dispensaries 

5. Jorebous• •n. tman (1) 

(a) Charge ot laUDdrr atocmoms and storer00118. 
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6. JarehouuJ!!Bn (2) 

(a) Maintain laundry stockroams and storerooms. 

(b) Prepare laundry orders. 

(c) Checking, l"ecei ving, and inven tocy. 

7. Qlothes Monitor (2) 

(a) · Monitor outgoing clothing. 

s. ~ontaminated Clothes Sorter (l) 

(a) Sort incoming clothing. 

9. fgreman. Tumbler and Extractor Operator (1) 

(a) Charge of wet laundry, 

10. Tumbler and Extractor Ooeratgr (,;) 

(a) Wash, extract, and transfer clothing to drying room. 

11. prier (1) 

(a) Operate driers. 

12 • .iu.Ritf.tor decontaminator (4) 

(a) Decontaminate respirators. 

13. tmman,. LeuAArz Flatpiece fo1der (1) 

(a) Charge ot folding, Hwing, mangling, and sorting. 

14. lauadrz Flatp,ece lol,der (4) 

(a) Folding, sorting, eewiue, ungling. 

15. lfo»Mrx Truck Drinr ( 1) 

(a) Pick up and delivery of clothing. 

16. l.oundrz Truckdriver. helper (1) 

(a) .tids truckdriver. 

TOTAL PERSONNEL IN lAUNDRY • 26 
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VII. ,UilliDHI PROOES§ES 

All wash and decontamination processes constitute the moet important 

procedure or the laundry. !he processes used here are unique. 

Processes used in this laundey cannot be compered with thoee of an 

ordinary public laundry, nor can they be compared with those of any other 

contaminated laundry- at a~ other proJect. The problem facing this laumry 

is to decontaminate clothing, respiratore, etc. exposed principal ly to 

plutonium, and polonium contamination. Decontamination v;ust be complete cr 

at least the degree of contamination contained in the clothing ~t be 

reduced to the point where the clothing ie absolutely safe for reuse. 

The first objective is to remove contamination. To do this in an 

efficient :manner, dirt and other foreign matter must be laundered frcn the 

fiber. If clothing ie highly eonte.minated it •:r necessitate a predecontaminatiot 

proceae. By uniting the predecontamination cycle with the decontamination 

c,-ele, a oompound wash cycle results. In eome instances the precleeontamination 

c;rcle is sufficient for the decontamination process. Such a predecontamination 

cycle is used here :f'or mildly alpha contaminated clothing. 

Most of the decontaminating processes were worked out during the year 

1945. Process cycles using acetic, citric, tartaric acids and h7drc::1 · 

sultat& for decontaminating highly- Pu contaminated clothing were tried and 

found to be moderately effective. Process cycle •Hot alpha batch" ueing 

ei tric acid ean be used far decontaminating Pu oontallinated clothing. Since 

the"SeJd Hot batch" process c;rcle is an effective process ror mildJ.:' plutonitml 

contaminated clothing, this is the process in general uae at the laundry. 

Agents used for all proeeeeea howenr are eelected ao that it is possible 

to keep the pli of the solutions at about 5 or below. Results of experiments 
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indicated that tartaric, eitrie, and acetic acids (nnd other 

organic acids) were also effective decontaminating agents tor polonium and 

beta, gamma emitters. Cons@quently a poloni'!ll!l process eycl~ and e be·ea, 

gamma pr~ess cyele wa~ worked out utili~ing e citric acid tre~t~ent. Alkali 

soaps should be avoided in treating moderately and highly plutonium conta~inated 

clothing because- the alkali solutiC~ns tend to "set" the contamination. 

Reneirators f'rom all areas are washed by band in large stainless st 0F'l vats 

by uing a wi~ scl"Ub brush. Respirators aM sterilized by soak~. n.:; 5.n a 

hypochlorite solution before reassembling and reissue. 

A description of all operating cycles and processes that a.re usee in this 

laundry ia g:i.ven on the following pages. Decontamination process cycles are 

illuRtrated by the chert farm. 

-11-



at<PB§ 91Pll I SQU> MWJ• (Thia procesa ueed tea- all uncontaldnated cloW.IJI) 
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,, 
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J!ROOESS C!Cm UI •nor ALPIIA B&'l'CII" (Proceaa ued tar decontaminating clothing tr0111 pluton11DI areaa 
that contain ao:re than 1000 cl/lt/150 ~cm2 or Pu clothinc that 
cannot be decoatuinated by Proceaa II.) 
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PR~!SS C!CU: m •nor ALPHA BA 'rCP (Proceaa ued tor 
decontamina t.!Jrag clothing tr011 plutonie &J"eaa that 
contain aore than 1~·00 d/a/150 c.;. or Pu clothing that 
cannot be decontaminated by Prceeee II.) 
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t ! 

I Water Level (Inch) I 6 6 ___ (t_ __.6__1:1 6 ' 
t • ......_.._-..... -. 

) 

i Temperature 
L., ...... _.n..~e~ .. !.. _ __2.1 __ 1 uo......:-i:---J20-.

1 

.. _-l2Q 

1 

. ...ao-rl. _uo_r_-lJoll2Q I lao I . 
1_ Lbs , I vor,- lf 61 411 
.. I I I 

' ' 

Treatment QteL_ · ------·'-~~~-~- ~ __ __ -··- __ ! -~ _____ L_ ____ ",-----~-J--·- ·----- ----~-! ... o.• ··- ·-~---- , -~--··~-·-··· --~-- ~-!--~) i-... -~ -- .. . _ ........... " .. .-~----- I - Iv01"7 s+ I I 1 Citric j j I 
.l h 1 Im~~n~~l 1 1 1 tAcid 3~el 1 , , lfas inu 1--.n_~ __ , _____ , _ _ .. .~:~7~-----.--- 1---- -·--· -_- ---- ---~ -- -·J-----··

1
·-- l !··--~~ -,------~~ID..~ . • . I 

\ !ime- liinuteo L--~---~ ----.i._ _ _2_1_.J ....... _. ____ _3_ _ _15 I _B_.---3---.J--.l-- --~ --•--- _ _, _______ ...._,. ____ ,___ . . 

Note au 

Total 'ri• 

Pounds 

$ minutee. 

70 lbs, drx, 
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PROOESS CYCIE IV •POLONI UM f..lTCH• (Process for de
eontandnati:lg eloth~<lg from Po area that eontaina 
1000 d/m/150 err?- or clochin[ fl-om Po area that ia not 
decontaminated 1Jy Process Cycle II.) 



......... ~-~ 

::r~ -rPA_LJ :rOf.'l!E JE~ 
' L !IPE (F com 
_21£~!_1;~ RINSE IGEPAL 

--"'·- - ....-
WatAT> U!'ll'lll1 (r,.,,..h' ~ ~ ~ 6 ~ 6 

Degrees!' 
Temperature 100 130 130 1:30 130 1:30 

.~.:~~g 

Lbll. 31 "' i-~tpent..., _ Q+.• --

I 
W.a.ahof,..., lfl'aft+.. T-90Al T.--1 - - . - . 

'1'1• ... minutes 2 :3 8 :3 3 8 

Woteaa Bootiea trom each area are nabed aeperateq, and separate .f'rca 
all other _clothing. Booties DOt deeontaminated in this cycle 
are processed br CJCl• III or c,.c:te If. 

Hor HCYI' nor SPLI'f 
RI NSE RINSE IGEPlL RINSE RINSE 

6 6 6 6 6 

130 130 1:30 130 120 

31 

l~te'Oill 

3 3 8 ' ·. ' 

Total~ '9 !!1~ PllOOESS CYClE 'f "BOOI'l!S" (Process UHd tar 
decontaminating am laundering booties h-om e.ll 

Poabds 70 lbe. dtt. areas.) · 
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TIP! CF HOI' CITRIC Bat' lJCJ!' nar 
OPERATICII RINSE Acm IGEPAL RINSI JUNSE RINSE 

-

Jtter Lawl 6 6 6 6 6 6 
Degreea r 

!eiiOU'Bture 120 180 150 l~J 150 150 
Lbe. 61 311 

Treat-ant 
Qta. 

WaahiDC Citrie Ippal 
Acentt Aeid --
fiM 
ai11ut.•- ~ 3 8 8 3 3 .3 

loteet 

Total~ ,., ldmztel1 

POUDI!a 70 lbe, dry. 

CITRIC HOI' Hor SPLIT COLD com com 
ACID RINSE IGEPAL RINSE RI'NSE 'RIJ'fSE RINSE RINSE 

6 6 6 6 6 6 6 6 

180 150 150 150 120 100 100 100 
6H 311 

Ci +..ric Igepal 
Acid 

8 .3 8 .3 ' 2 1 1 

PROOESS CYCLE VI "BETA, GAMMA. BATCH• (Procea• used to 
decontaminate and clean clothing f':rom beta, ga
proceesing areas.) 

- 17 -
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lRQ;ESS Y!Ia J)ECONTAMINATION tF RESPIRAT<P~ 

1. Diaassemble respirator, discard the rubber valves and til ter1. 

Remove the straps, and tastenera and wash separately. 

2. Rinse in luke warm water. 

3. Soak in 2% bot Igepel 1clution. 

4. Scrub thoroughl7 all parts with stiff bruah. 

5. Rinse in luke warm water. 

6. Sterilize by allowing to aoe.k tor 2 minutes, in :3% solution or 

Showeraan or :3% solution ot JJaOOl. 

7 • Drain otr W8 ter and place OD rack to dr;y • 

8. Assemble parts atter monitoring, replace rubber valves and filters 

l'lith new. 

l. DECONTAMINATION CF TUMBLERS AND EXTRACTQR§ 

Each morning (SaOO 1.1.) before washing operations begin, all tumblers 

and extractors are surveyed far contamination by an H.I. monitor. Before 

operations begin each washer is W'Bshed with 2% Igepel solution for 3 minutes 

and rineed with warm water. Extractors are washed down inside and outside 

with soap and water if any contamine. tion is detected. 

2. p!iCON!AMINATIHG JET lAUNDRY FLOORS 

Each morn:i.ng and afternoon the floors ot the wet laundry are scrubbed 

thoroughly with Igepal and hot water (:3%). Floors are monitored daily by 

an H.I. monitor. High counts are decontaminated immediate~ by scrubbing 

with soap and water, or by hand by washing the contaminated area with lN HCl 

solution. 
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3. PECON'l'AMUQTING PMPERS AND LAUNDRI BAGS 

Laundr)r hampers and bags used tar delivery aDd pick-up ~ clothing are 

washed in the tumblers uing the frocese C;yele described tar clecontaminating 

clothing trom the area in which the hampers are uaed. 

All clothing that does not pass the decontamination process is added 

to other betehes trom the aame station and reproeessed. Or, 1 t may be 

Decesea17 :t;C) add it to batches going into Proeese Czyle III (it Pu 
-·.· -· ..... ' 

contaminated) or into fl"ocess Cycle tv (it Po contaminated). A red cloth 

tag is clipped to the garment each time it is sent tor rewashi!1g. After 

tour retreatmenta, if the clothing cannot pass the health tolerance levels, 

the clothing is destroyed by bueying at the contaminated dump. 

S. IYMER§ION ANP SOlJaNG (F HIGHLY CONTAPlrNA'lJP COVERATJ§. 

Special coveralls used by craftsmen engaged in repairing process hoods 
),. .. _._ .. , ... ,. -: .... 

and precipitrons may become unusually contaminated. It has been the practice 

to allow auch clothing to soak overnight in a be tb containing 3% Igepe.l or 

3% citric acid solution prior to washing the next day. 

6. ~:Jii OOJ9 HECEIVING 

When clothing is received at the laundry's receiving room, it is prepared 

ror washing. Each garment is cheeked tor proper arking and identification. 

Garments having pockets are eearehed tor tools and misoellaneoua property 

or articles which may prove dangerous to laundry mach1n•J7· The clothing is 

usually spot checked tor degree ot contamination. Clothing is brought to the 

receiving room trom the contaminated station in Laundry hamper bags, clearly 

stamped with •tation number. 
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Clothing from the various areas is eeparated into batchea and placed 

in laundry hampera. Clothing trom the Pu, Po, anc: beta, gamma areas is 

processed aeparately. In addition, clothing is waahed aeperately according 

to types ot garments as tollowsa (a) is one batch (b) is a aeparate batch. 

Uncontaminated 
&rea 
(a) All 

clothinc. 

Contaminated 
jnai 

(a) Booties 
(b) Coveralla 

and amoo~s 
(c) Underwear, 

Contaminated Contaminated 
frea II free III 

Same as I S me aa I , 

sceka, brassieres, 
towels, cape. 

(d) Reepiratara 
(e) Shoes 

Contaminated 
Aree IV 

S!l!me as I 

Clothing is not ordinarily weighed bet ore taking to the wet laundry. Usually 

no permanent record is kept of clothing passing through the re~ei ving room. 

7. IASm!fG 

The washing operations are described on the Process Cycle Charts. Che 

tumbler (Bo. I) is reserved tor laundering onl)r uncontaminated clothing. 

One tumbler (No. II) is reaerved tor laundering clothing trCGI the Po area. 

One tumbler (No. III) is reserved tor(beta, gamma) clothing. Two tumblers 

(lo. IV, V) are reserved tor laundering clothing trCII'l the Pu and U areas, and 

one tumbler (No. VI) is reserved tor processing bootie a trom all areas. 

s. WR!CTIBQ 

This work is the drawing or excessift moisture trom the clothing. This is 

done in 3 extractors by centrifugal force (1700 R.P.K.). Clothing is loaded 

to about 2 inches trom top and distributed evenly. 
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·.\ Uter clothiDg 11 extracted, it ie placed 1n the tumbhr c!rier. 'lhe 

drier tWibles and rol.la the olothi!lg in a crlladrical baabt. !be •chine 

1a equipped w1 th a ooil that is baa ted b7 eteam presf!UH ot appra:rlate~ 

100 pOUDda. the load wtcht ot clothing u about 35 pOUDd1 (dry weiJht). 

· !be d271DC ti• la about 25 ainutee. 'fo teat tar dryness, the door oan be 

opeDec!, which will autaaUcal.ly shut ott the safety lndteb, and the clothing 

can be teated by teeliDg. Clothing should be abeolutely dry before reJDoving 

t:r0111 the drier. b uperienced operator can easily tell thfl degree of deyness · 

by feeling the garments while they are still hot. Six drjere are in ~ration 

in the laUDdrJ dljring room. rrom the driers the clothing 11 eent to the 

mont taring rooa. 

10. fRESSIJG AND IRONIJG 

Clothing ie aot il"oned or pressed as part or the regular laUDdr'7 proced'l.n"e. 

three ironing achinee are available tar use in the latmdJ'1. 

u. rawm 
!bli obJect ot toldiDC is to prepare tor deliwry or atorage. 1'be garments 

are folded ill auoh a anner that they will be neat and cOIDp&ct and 10 the 

. station eode auaber 1• elearly ri.aible on eaeh aarment. 

12.pnm 

When the la!'JD8nta are being folded, all aar-nta aeeding •DdiDC ar buttona 

are withheld. A record ot all artri!lg work nquired is kept. !he 1ewing crews 
") 

also !lew 011 aippers, 1moek tastenera, etc. on special coveralls Wted in extra• 

haurdoua opera tiona. 
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13. l,REPARATIC:W FCI! DELIVgi 

Arter the garments are tolded, they are assorted aDd plac.d in the 

WU"ebou.ae on shelwa. lhen the warehouse•n reeeiwa an erder frt:Jta a 

di spensary he loada the laund1'7 delinr:y baga with the pr•r types ot 

el.othiac required on the ol'der aDd places the deli nr;y bag on the loac!ing 

. dock. lach delinr'7 bag is elearq atamped with the station number. 

14. WWJOU:;E AND STCitAQE CF JQtTIPJINj' 

'l'hree roou at the laundl7 are reae2"'nd tor atorage apace. A large stock 
. ' 

ot protecUTe clothing, reapiratcrs, pressure bocc!s, glcmts, and accessory 

apj:lara tWJ ia kept in atock. All equipment in the warehouse, as well as the 

equipment stocked in all c!ispenaaries, ia 1nventor1ec! aonthq. 

!wo 118!1 are assigned to pick up the hamper bag1 and deliver the dell ver:y 

bags to all station dispensaries. In some areas 1 t ia Mceuar:r to •lee two 

trips ~11: to the diapenaar:y in order to keep the diapenaaries thoroughly 

stocked wi tb equipment and to pick up the soiled clothi!lg before the hampers 

overtlmr. !be laundr:r truck is a two ton covered pick-up truck and is kept 

in the ia undry parking lot under lock and key when not being used. 

VIII. pE•PICX-tJP M01P:T<JUNC 

1. a;. ro AMP U AREAS 

Before the laundry hallpera are remowd t1"0112 the clothing diapoeal bins 

they are aoni tored by the B.I. Group tor external contamination. If no counts 

are tormd cm the outside ot a hamper it 11 drawn ehut w1 th the a trap attached 

to it and locked. An 01 1• then giwn to the building janitor• to remove the 

burper to the atation l.ati~~g dock. It t.he bag 11 contaminated it is tagged 

with a red card. The card is •tamped clearly with the degree of contamination. 
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!he laundry truclcera are thus 1r&2'l18d ot any haul'ds cODMcted w1 th handling 

the hampers. fhe laundey truckers at all tiJtes wear tull changes of proteeti ve 

clothing and wear respirator• and rubber 1lcmts when handling the ballpera. 

2. BETA-GAMMA. AREJ.S 

Clothing, respirators, etc. ued at theae anas are thrown into hampers 

·and the hampers into bins set outside all buildings {bina are colored red and 

llllrbd •Bar GAlllll CLO'l'HING"). The bins are moni torerl once a week by an H.I. 

aection leader. It the gamma radiation lewl at the surface of the bins does 

net exoeed 12t me/hr. (calibrated b;y UIII •taDdal'd) t.be bin is tagged •ax tor 

pick-up•. the laundry truekera look up the hampers and thrO"'f them on the truck 

and tranater the clothing to the laundey loading dock. The laundey is again 

monitored by the laundey aeetion leader at the loading doek. !he laundr;r truckera 

are required to wear film badges when -.king trips to ell stations. 

3. J.QNIT ORING Cl 'l'R!XIIE~ 

!he lau!ld%7 tl'UCkere are required to cheek their clothing and baDde with 

. counter! when tb.y return to the laUDdrf. The reaul ta of these checka are 

recorded Oil a cU"d. 

II. MCJUTOP.nro lND Il!SP!CTIQN Cl CLqt'HIJm &rl'ER l?!COtM'AMINATION 

1. ~LOl'BES MOOTaul!G 

.ltter drying, the clo~hing ia placed 1D. hampers and taken to the clothes 

monitoring roca. !he clothing is taken 1'r0111 the hampere aDd laid out on the 

monitoring table. The clothing is then aasorted •• to type. 

(a) gmraUa. Coveralli are laid out on the table aad laid on top ot 

each other to about 20 deep. !be top conrall ia IIOlli tored caretully owr the 

top •urtace. It it passes the teats, 1 t l• Nmaftd from the top and laid out 

(turned Oftr) on the table to the right ot the pile. The aecond co-verall 
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is moni torecl 1 turned over 1 and laid on top or the first oOYerall and so on 

until the entire pile bas been monitored on one aide. Then the pile or 

cOTeralls is monitored on the opposite aide. .At any ti11e a apot is located 

over tolerance 1 the coverall is removed tram the pile end thrown into a rewash 

baaper. 

(b) §mopk!, Underclothing. Tsm•ls• All other articles of clothing 

are aoni tored in the same manner. 

2. BE§PIRAT(I! ((JUTQPJNP 

After dr;rin& 'the respirators are carefully moni tared using a Popw ~neil 

(l .em by 10 em) probe end a a.M. probe counter. If' &n1' count is detected 

em the inaide tace the respirator ia thrown into a rewash· hamper. It the 

respirator passee all 'testa it is haDded over to the assembq girl who puts 

on aew filters, a traps, tasteners, and rubber valwa. 

3. IO!fiTORING STANl)Am>S AND TOIE~ 

All aonitoring operatiODS, mrllitenance ot count6rs, calibration or instrt1111enta 

apecificaUen ot toleruce levels and epecitication ot health procedures are 

auperviaed ana dil"ected b7 the B.I. Group. Tolerance levels for clothing tram 

the variOUI areas toll••• 
A • Q oyERALT§ (Pu AreaoJ 

(a)< 500 d/m/l.SO aq em b7 PoPP7 (Paae) 

(b) 10,000 • 500 d/m/l.SO sq em b:' POJ>P7 (Tq •ad Bewaeh) 

(c)£ 101000 d/m/150 sq em by Poppy (Condemn and Destro;y) 

(d) 7500 d/m/150 sq em 1'1 Poppy after 4 rewashes (DeetrOT) 

(e)< l.S mrep/br at surface by G.M. Probe Counter (Pass) 

•24• 



B. ~QVERAW (Po Areas) 

(a) 1000 d/m/150 sq.cm. by Poppy (Pass) 

(b) 10,000 • 1000 d/mASO sq.cm.by Poppy (,.ag and a.tw&sh) 

(c)/1000 d/m/150 aq.em.by PO'Pf17 at'ter 4 rneehea (Destroy) 

(e).( l.2S mrep/br. at aurf'ace b7 G.M. Probe Couater (Paaa) 

c. ~UOO!g AND LADO?.ATCRI GO!?£§ (Pu &z:easl 

(a) ( 200 d/m/150 sq.cm.by Popp7 (Pass) 

(b) .l200 d/m/150 sq. em. by Poppy (Tag and Rewash) 

(e) ) 200 d/rn/.150 d/m/150 sq. ·:cm. ~, Poppy after 4 r~twashes (Destroy) 

{d) i.l.25 mrep/hr. at surface, G.M. Probe oounter (Pe.ss ) 

D. jlNDERy!EAR. SOOKS, BRASSIERES CPu and Po Artas) 

: (a}<. 50 d/m/150 sq. em. ·by Poppy (Pass) 

(b) ~-SO d/m/lSO sq. em. by Poppy (Tag and Rewash} 

(c) ~ 50 d/m/150 sq. om. by Poppy after 4 rewashes (Destroy) 

(a)~l.25 mrep/hr., at surface, GU Probe Counter (Pase) 

E. ~oorms Call anaa) 

(a) < ~0 d/m/150 •q. em. by Peppy (Pass) 

(bf;.. 500 d/m/150 aq. em. by Poppy (Tag and rewash) 

(c)>~ 500 4/m/l.SO eq. em. by Poppy after 4 rewashes (Deatrey) 

(d) ( 1.25 mrep/br., aurfaee, a.u. Probe Counter (Pase) 

(e) '>1.25 mrep/hr., surface, a.M. Probe Counter (Tag and rensb) 

:r. ~HCES (all anap) 

(a) I!ll:ide of shoe • 50 d/m by Poppy (Pass) 

(b) 011tsida and sole of ahoe • 500 d/m/l.SO •<t• em. by Poppy (Pass) 

( o) 111 parts of shoe • 

(d) All pan. or a hoe • 

1.2, mrep/hr. ,aurface, G.M. Probe Counter (Paae 

500 d/11/150 eq. · •• b7 Popw ) (Destroy) 
4.0 mrep/hr~,- aurtac_., a.•. Counter) 
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G. wQ.VERAlJ/?a JllllERWE.f.R, BOOl'Tf'J:i (Beta a gam• mal 
(a) (SO 4/all.~ aq. a. hT Pcpw (Pass) 

(b)...( 1.25 arep,/br,, aurl'aee, G. II!. Probe Counter (Pass} 

(c)_) 50 d/m/150 aq. ea. tr, lowr ) 
) (fag aDd Rewash) 

(4) )1,25 IIZ'ep/b.r., 1urface O.M. Probe CoUDter) 

B. IOWEIS e !.lSfiCLarHES (all a:r,gs) 

(a) ~50 4/m/l.SO sq. ca. by Popw J 
(Pa••) 

(b).( 1.2S lllr8p/hr. •urtac., Q,JI, Probe CoUAter 

(c) ) 50 4/m/l.SO sq. em. by Pcpvr ~ 
(DeetrCJT) 

(d) ')1.25 mrep/hr. •urtace G.K. Probe Counter 

I. jE~P1RATQP.S (all areas) 

(a) c;o 0./m/l.SO eq. em. by Popvr ) 
) (Paa•) 

(b) C 1,25 mrep/hr., aurtace, G.M. Probe Counter) . 

(c) > (500 • 50) d/m/150 aq. em. by Popw - (Rewash) 

(0.) ;:;500 d/m/130 sq. em. b,y Poppy ) 
) (Destroy) 

(e) / 3 lll'ep/hr., surface, G.M. Probe Counter) 

4. iiSTRUJiNTATI(Jf 

Ca) Routine monitoring ot incoming laund17 and Pre-pick-up aonitorlng 

ot a+othing for beta alld gacma radiation is done with e G.M. Probe counting 

rate meter. finished laund17 is monitored with 0 • .11. Probe aoalen. Qlaes wallec 

lreb and Sob ~ G.ll. oharabere are •JI'!Ployed. · 
~· 

(b) llpba monitoring, pre-pick-up and inc0111::DI clothing 1a done by 

proportional alpha-sune7 counting rate meten ui.a& pencil probes. Finished 

laundr;y monitoring is clone with A.C. operated f-Sppiee with audio ayateu. 

(4• x 6 11 ) and (p81'1d.l) _probee are ueed, wbiohewl' 1a liiOSt eonnrd.ent t01' the 

apecitic job. 

·26-



. . . :; . . . ' .· .. . . - ~ 

Callbnticm ot alpba Poppies u dODe b7 ecmperison ot the readings 

-on the instrument to the lmmm 4/la ot the plutonium standal"da. 

(a) O.omet17 tactar • J?! on 1netl'aent • G. 
d m of standr.rd 

(b) 4/ra (owr eftectiw auney ana) a 1/m (instrument reading) 
G 

(c) Checks of the hot apota towu! on cloU.irc ehould be done by eompari1 

the meter ~iDg (and popping rate) when the probe is 1/4 inch over the spot 

to the ~~eter reading (and pOJ)piag rate) when the eame probe is placed 1/4 inch 

OYer 1al0iin ·plutonium retere!loe standards. 

Ur&DiUil metal sallp].ea to be wsed ae atandarda. fhe radiation tram the 
_.;/ 

whole standard is detendned by comparing it with radiation fl .. om a known area of 

the metal. 

(a) II a mrep/hr • _l_ x ~'J ftm 1t@ndard (x) z 
260 c m .from knolt'll area of 

t7 ~~etal (,-) 

area on wbieh oalcu1ation is based (b) 
known area ot U metal (a) 

mep/hr • _l_ x ....L x .R..,_ 
260 1 a 

7. ~'!'!TIS TICAL !N4L!SIS CF I!ISTRUJIENTS 

.l t regular intervals the etatistical rella bill tT ot the acalers is . 

cheeked by taking e series of (n) measurement& (1 minut~ counting intervals) 

em a source (around SOO • lOOO)d/m. 
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Itt 

C.; 
f~ 

: ecnmta ( o/m) ot ( .,( ) ~~eaauremeDt. 

-t : ti~~e in minutes (1 minute 

e • difference between any obaerva ti on and the n'llllerical average • 

From tbear.y o.t' atatiatice: 
lz:,--.. -Ct,..-. 

lben IR is greater than Ep consistantly-1 the counter is not counting 

effectively. 

I. fROl'ECTION OF THE LAUNDRY WORKERS BEAtm 

1. IJEALTR HA.ZARPS TO LAUNDRY WORKERS 

The function of this laundry is to decontaminate and launder contaminated 

clothing. The types and quantities or radioactive materials handled et this 

project are many and varied. The laundry- workers must be constantly on guard 

against. the possibility- or bodily- harm tram contacting clothing ~bich is 

carrying large quanti ties of hazardous '·radioactive materials or hazardous 

chemical .. dusts. Hazards to personnel are li'ftnt 

(a) Ingestio~ b,y way of mouth and G.I. tract, ot radioaetiTe materials. 
(Pu, Po, U, redioisotopea) 

(b) Hazards trom external radiation. (gaJIJIIIB•ray-• trc. radioisotopes.) 

(e) Inhalation of radioactive dusts which may enter the body by way of 

the respiratory tract. 

(d) Puncture and cut of some part or the body while handling radioactive 

1118terials. .l cut may introduce the materials into the body. 
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(e) Inhalation or 1!11r8llorlng toxic non-radioactive dwsta. 

The tolloa-ing procedures, exsminati0ll8, and special monitoring methods 

have been introduced to insure that the health hazards listed aboYe are 

either 'eliminated or are reduced to a lliniliiUID. 

• . 2. w9N§TRucnCif cr m aUNDRI 

1'he laundey ia dirlded into(a) a contaminated section, which includes the 

inc~ng receirlng and sorting operations, the wet laundry operations, the 

drying operations, and the respirator washing and monitor1ng operat.iona, anc 

(b) the uncontami.nated sections, which include all the rest of the latmdry 

functions. The contaminated section is separated fi'om the uncontaminated aect1ot 

b;y a double door air lock. Both sections ban separate ygntilating systems 

to prevent air•borne radioactive duete from passing from the contaminated to 

the uncontaminated section. 1'he air locka also tend to prevent the spread of 

air and surface contamination from one aide to the other aide. Personnel 

entering into the contaminated aeetion are required to enter through the 

air lock and put on booties, complete change of clothing, "hot shoes", caps 
I 

which cowr the hair, rubber gloves, anrl rubber overshoes. In addition, persons 

persons handling clothing o:- machinery in the contaminated section are required 

to wear respirators. 

A lunch room is set up in the uncontaminated section of the building. 

Before personnel may enter the lunchroom they are required to remove all 

protective clothipg and wash thoroughly. 1'bey are required to record their 

band counts before entering the lunchroom. This is thoroughly monitored before 

the noon hour o 

Smoking, eating, or drinking fluids is not alloa-ed in any part of the 

contaminated section. Smoling is allowed in the uncontaminated section, but 

eating and drinking is restricted to the lunchroom and the aection leader's 

office. 
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lquip~~ent is not allowed to be taken trom one aection to tbe other 

eection. Equipment is Deftr_ remowd (except the clothing itself) trCII!J the 

contaminated aection to the outside, w1 thout special ilupervilion .trom the 

.3. fRarECTIVE EQUIPJIN'l' J(V !Y THE LAUNDRY 1JfJUQ!iRS 

!'he apeciticatiorie ter p:rotectin clothing to be worn in each operation 

are gintu 

(a) .pcqpd91 l'!cei'f'ipg apd forti¥ operations 

le1pir.tor•, tull change or clothing, •Bot" ahoes, rubber gloves, caps 

\ to cover the hair a~ booties. Personnel are required to wear film badges. 

···· {b) Itt J,aupdrx 

lespi:rato:rs, tun change ot clothing, •Bottt shoea, rubber glone, caps 

to cover the hair, rubber apron and rubber overshoes. Required to wear tilm 

badges. 

(c) prYing rca 

Bespirators, tull change of clothing, •Hot" shoes, rubber gloves, when 

operating the drie:re or when handling !'lotbing, bootiee,and caps to cover the 

hair. Required to wear film badges. 
, 

{d) Jespirator gabing and monitoring 

Respirator, tull change of clothing, rubber apron, "hot"shoes, booties, 

rubber gloves and caps to cover the hair. 

(e) &lethes moni toriQ8 

Smock, rubber gloves, and caps to cover the hair. Required to war 

tilm badges. 

(t) fiek•up and delivety of clothiP£ 

Pull change of clothing, •bot" shoes, caps to cover the hair, weer 

respirators and rubber gloves when handling soiled clothing. Required to wear 

film ~dges. 
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(g) Remainder of the laundey personnel wear smocks or gone, and 

eaps to cOTer the hair, except when entering the lunchroom. 

4. J.AtniDRY IJS'l'R!]ENT SURYEI 

1'he laund%7 is •uneyed daily by B.I. aoni tore equipped with health a\lr'Wy 

instruments -to detect contamination of equipment abd surface and f'loor 

~ontalliaation. •Bot" spots located IIUst be decontaminated to tolerance 

levels iJIIII8diatel.r. 

! , .§PRTACE TOU:RANCE LEVI~ 

(a) Cont§minated •eetion 

500 o/m • portable alpha survey •ter (4 1 x 61 ) probe 

300' c/m - portable G.l. surwy counting rate meter 

(b) gn9ontaminated pectiqn 

0 • c/m (alpha) • alpha survey meter 

0 • c/m (beta, gamma) • G.ll. auney meter 

(c) Inaide Ho9ds (IncQ,I!!ipg receiving) 

1000 c/m • alpha survey meter 

Air test units are run continuoUIIl:' in the contaminated section to 

detect (alpha, beta, getmna) air contamination levels. Any operation round 

to be spreading air contamination is •hut down until the eauae or the trouble 

is found and eliminated. 

5. fERSC!jNEL MC!IT'J'CIUNG 

All laundry personnel working in the contaminated section are required 

to wear film badgea and/or gamma pencil chambers. 

6. Jll)ICAL ANI? HEf.LTH '!JST§ 

,.o keep accurate account of the exposure ot laundr.y per1onnel to radioaetift _, 

uteriale, the following beal~h and MC!ical teste are ci ftn to all employees. 
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(a) _ J!ftd Cmt• (a haDd counter is installed ~ the ball by the lunchroc.). 

-Peraona are required to reeord their -ba.nd bount• before lunch and before lea~ 

tt:Jr h~. 

(b) 101• Cogp.te. Both aidee ot the noae f4 each laund17 worker are 

niped da1171 aDd the nipea are oountee oa a proportional alpha scaler. 

(c) Jodx a9d Clothing ehscg. An i nstrument ie available tor monitoring 

a~ put ot the 'body and clothing at aay tiae. 

(c1) Rrine essgYB. Radioassays ot urine 8})8Cimens are done every three 

montha. !be urine is radioasaayed to detect the presence or plutonium and 

pol ODium. 

(e) Albuminalnia. Done weekly to detect unuual quantities or albumin 

aDd oest cella. This would indicate pr1JIIl17 kidney duage trom heavy metals. 

(t) ,llood tetta, Done every three month• to detect primary radiation 

damage_ ~0. . the blood ayetem. 

U, JIESEARCH AND PEVEL(pMENT lJ' UUNPRY PROOES:§ 

1 • . fLVI'OOUM DICQNTAMIJfAfiQN S'ljllllES 

fht p~• ot the _tollCMing experiaents was to investigate the ertectifthess 

ot wrioua agents tor remOl'iD& pluton!Uil contamination trc:a laundrr and to 

deterlli.ae which ot the •terials investigated would be aoa~ suited for use at 

the laundry, in a waabia& proc•••. 

Prellminaey experiment. (.lprll to August 1945) ( sucgested bT B.A. lloul trop) we 

eonduct.d using large '0 gallon G.I. cane as a contairser. !he cans were •de 

ap to about 20 gallons of the tollowiag solutiODI. 

1. Citric acid ( 3%) 

_2. tartaric acid ()J) 

3. .lcetic Acid (~) 
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4. Oxalic Acid (2%) 

5. Iqdredne BUltate (~) 

6. Ieepal aolution (~) 

7. Zoleo eolution (.3%) 

Section• of coverealls nre cut troa coveralls WOl"D in the plante and 

contaminated UDder plant condition. The eecticna cut out were big~ 

,.contaminated w1 th plutonium. !he piece• of cloth were i~~~~~ereed in each 

ot the aeven types of solutions and lett oYer night. In the morning the 

oan •• agitated for 20 minutea, the cloth sections were remcnd, rinsed 

in warm water, dried, and counted with a Pluto meter. 

The results of these experiments can be summarized as tollowaa 

~ ot· Sections • of Sectione • ot Sections • ot Sections 
!gent : ' . · ·. Counts reduced Counts reduced Counts reduced Counte reduced 

lat or over ~Of pr over 5l0Ji pr over , 'o aero 

Citric Acid · 95 
!artaric icid 9.3 -- "~ 
Acetic Acid 45 
Oxalic Acid 5.3 
HydraziDe Sultate 80 
Igepal solution 12 
Zoleo eoluiton 10 

50 
65 
22 
Zl 
52 
3 
2 

20 
25 
7 
6 

15 
0 
0 

12 
19 
1 
0 
1 
0 
0 

The experiment ns repeated uaiDg section of coveralls cut trom coveralls whic 

were still •bot• but which had been laundered far 30 minutes in an Igepal 

laund%'7 aolu:tion. !he reeults were a 11 ttle better. 

• ot Sections ' of Seeti ona ' ot Sections • ot Sections 
~nt Reduced l()J or Redueed 5~ or Jledueed 9~ or bduced to Zero 

atter· bftter etter gpunte 

Citric Acid 98 83 71 47 
Tartaric Acid 94 71 71 41 
Acetic Uid Z1 22 9 1 
Oxalic Acid 15 12 0 0 
HJ(!rodne Sulfate 71 50 l3 10 
Igepel - - - -
Zoleo 23 u. 0 0 
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The experi•nt was again repeaW using aeetiona or •hot• coveralls 

carrying Pu contamiMtion ·~ which bad been worn in the plant. !he clothing 
d-, 

wae eoaked as bet' ore 1 rinse, aDd then put into the latmd%7 tabler aDd washed 

tor 30 minutes in a 3J Ippel solution. They_ were removed, dried, and 

count.d with a Pluto •ter. 

· Agent 
~ t4 SectiODS 

Reduced 10% or 
lletter 

Citric Acid 98 
Tartaric Acid 89 
Acetic Acid 20 
Oxalic Acid 18 
Hydrezine sulfate 70 

• ot' Sections 
Red ucerl '~ or 
atter 

88 
86 
10 
12 
50 

~ ot' Sections 
. Bed ueed 90% ar 
]zsltter 

82 
83 
8 
2 

21 

• ot' Sections 
Reduced to aero 
pounts 

63 
61 

2 
0 

l4 

From the above experiment we could eay that ei tric and tartaric aeide as de• 

contaminating agents would be our best starting point toward •••tiag up an 

efficient laundry Pu decontamination scheme. 

10· Experimental Process Cycles were outlined and tried~ Clothing was 

monitored before and after each process and the results were tabulated. In 

general all procedures were effective in decontaminating the clothing. Each 

experimental procedure 1r8S repeated. More than 300 coveralls were surveyed 

and marked according to "hot spot.s" and counts. After washing, the spots were 

again counted and t' results tabulated. 

Summarizing: 

(a) All procedures were e~feetive. 

(b) Procedures I, II, V, VII, and VIII were the most et't'eetin in 

decon~nating clothing containing 20,000 d/mVPu/150 sq. om. 

(c) Processes IX and I were as effeeti "N a a all other proeeeses in 

reducing the counts Oil clothing which initially conteined lese than 1000 d/m/Pu 

per 150 eq. em. 

Charts ehor.ing the experimental Laundry Pu Processes I - X are ahawn on the 

tollowtng pages. 
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-·-. l"mnd]'·'' .,.groce'L~re No.. I Bat' BATCH (PU) 

Nn . "~ r .... _ .. 

- . - , ~-

- - - - - -•- - I - . J. - I -- - t - . t - -:I· - .::J - 4Jii I I I I ' 
J. 2 3 4 I. '7 II 0 1n 

I I - -_I_ - I r""1"111 Oi<U.Clr• .... r:· Sp~t lie- Hc>To I JJe<erf. "P1~ OiO+ <iOJ.O 
econt Rins Deco .Rins cont. Rill8e Rins Rin Rinaf!t 

""'""' 
.... ==-'tt:ll.t .. ?!:_ .~JJ!t~.U.!.t?""'n . .. . .c-.. 

,. 
. , 

'.1 
~ 

--~·: R. t.e r_1_e_y_~ l ~ ) 6 6 6 6 6 6 6 6 6 6 
i. 
,· 

' 
~ 

120 95 120 120 uo 11.;n 1~n 1:;10 Qt; Qt; 

~~~~m!!!J:~ Fo ~/ ~:id --~~~cid- ~; '~- 'If~E~ -- I -- I -- ; I I I I -' 

.1.a.s~J .. IJ~A£:.Et~t~-----_:j- - ~· · ... -r ·. -·· .--~·-·-· --~---· ~--.~~_. .. L.-~L ' -r= - I J t I ==--- ~~-~~~- •'•-' • r• · -• .- • ··-- • A . O. - • ' f ' .. " · ··-··- 0 ·r • 

Citric Lb_g. 

-~~nt.. 9 t 9 11 I 61 l I 61 I 11011 

Time -·-·-[,· 5 20 10 10 15 15 I 10 I 10 I 5 
~ .. ...... _ 
'PH . 6 3 6 2 6 7 I 6 I 6 I !6 

1 
I 1: . I .. ~' 
~ 

I ~ 
i il 
1 ~ 
~ 
~! 

··-·~ 
~ 
~ 
~ I 

! 
......,,J"~~- :-~ 

JlQ t ~~ I~pal118ed - 2i p~a in all deterg. (eols. 1, 3, 7) ~;IPERIJ.£RT1L PROOEDURE JO, I BO!" BA'I'CH (Ptt) 

Iv017 Seep - 1 t pounde in deterg. (sol. 7) 

6" level • .. )8 gal./330 pounds /H20 '1 , · 

--------~-----------------------------------------------------------
Estimated Total time required tor treatment - 1 hour. 50 minutes 
---
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Leun~r~r Procedure No. II BO'I' BA'IUH (Pu) 

'l'vnfl ot ClnthinR' Nn . .. ~~-'+~- .. 

1 2 3 4 5 6 7 8 9 10 - -f . ~ . . Deter • Spl ~t D_.c OD~pll Decon1 ·a:ot Hot Cold Cold 

~.r...9Lg~.._rp_!}..!LII . Dec on • Rln ~e Rinse 
nse !)~ter ~.Rins Rin1 e Rim ~ 

6 'i ··: ... tAr r.eYel (In.) 6 6 6 6 6 6 6 6 6 
~j 

l 
~ ) 

i 'I 
120 140 L,!r~J!l!H~ r "~-~-J-e F 

0 120 140 120 140 120 uo Q'i Q~ 
I . 

Igepal Citri Citr Igepa \ . e 
r. Citri Acid Acid Ivory ( 

·. W • • llp .. JLAe.tU61"---.. ::.-.='!t:: . Acid I 

r-:---:-~ ~~!· ... .. ,.:..--· !-.;;.. ..... • ~- L~..-..-.. . -· ~ -~- - ' 

.· · Citri• Lba. 511 lQ¥ 10/1 
' 1!1 ....... ..... '"""+. Qt. Cl 

l 
Time ~~· 10 --~0 ~0 20 _15 15 10 10 2 - ~~~ .I 

i 
3 6 2 6 2 6 7 6 6 -orr . 

·-
~...,. __ 

~ 

t 

E}PERIJAENT PROOEDURE NO, II · (Hot Batch Pu) 

Ivar;y eoap 1t lbe. in eol. 

Total time for running 2 hra. 5 min. 

·----·- ---------- ---------·-----

~r·~~·*-------~---------------------------------------------------------------------



_ WI,Pund.r• Proce'!!f.re Jfo~ III Hor ~~H.: . ..;. _(:.;.;Pu_.:;.) ___ _ 

_ ......!y..ru• , o f Cl C! t hi 11e N" ."~ r ..... ..... 

.... . -:- . · eterg Spli ~eter .Spli ~econt Hot Hot s;ii C~l . •· . -; 

._"lnt£!~_J.ml 5Jn,~6 __..§ 6 6 _J 6 l_§_J 6 I 6 I 6 I I I I I· · 

I 

=T!!J!IJ'~!-r.':~r..~£---~l-~-~2 ~, 140 ~~0 ! . ~~100 I I I i---4- ... 

I 
Lbs., 

. . ") ... · . Citrlc "'~ 61 i 611 10/1 
.. ~~~--+--~l---+--~---+----1- I ~ -·~ -l· C I I I ·1-· 

~lL~-=f 1l06 -~-:0~-:0- :0 ::- :5 . :0~ 
1

: __ 1 1 1 1 1 

.. r!! I · I I I I .. 

J:rp .. ~~ t«!J!!l '!'!.~ •.. in S.9l!~~..1J~~-l!._ _ __ 
JIPERIA£NTAL PROOEDURE l!O. III HOI' BATCH (Pu) 

Iv017 Soap used in sola. 7 - 211 ------------·--- -·------------~----------------

Total time far running - 1 hr. 45 min. 
.. _.__, ·-------~--

- : .. ,,. ---.. -~ ... ,...,.....""' ... .. ........... ~ -~ - --........ ,_ ,., _ _..._ __ .., ____________ ., ..... --~·-·- · · · -..-... -.... --~-..-------·------- .... ·· -



--~JLn' ' "" '-.t.T.!l.l1.~t!~J".g_,. ~!~ Q...., __ xt __ IUlL~~~LJ~t----~· 

~--11L~!!'-.i'.i .... r. \. o.t bln.c JJ.!.'....__a_t...l.!..n...:.~.m~!!~----

R1noe1Dete,. Sp!tt Det1r§• · ~Dete1. Hot IDet,. BotJ Bpll~ SpU 
Cold Ri e Jtin~! Rinse Rins Rins Rinse 

1 I I 
. I 

6± 6 6 6 6 6 6 6 6 6 

95 120 120 120 120 120 140 120 140 120 120 

··r11te 

Tomt'lerature J' 0 

1 Ige 

.~:!.. , .. l ~o1e1 ... _J. Zo1Jo I ··--~ 
· to~ 

20 10 

1-Tim~ 
5 10 10 I 1s 10 

6 6 6 6 6 6 

J!g,i.~_J!~ ~i~~,j~.,.._'U'-~4. 0 A---··>-- 0 0 0 ---..- EXPERTMF.NT.AL PROOEDURE NO. IV HOI' Bl!CH (Pu) 

lg6pel uaed in Sola. 2 

---------·----------~--~--~----· ·---------~------~""=-,.......~-__,~__....,._ • total time tm- running - 2! brs. 
_.._ -- . ., ..... _,_ ... __ _ 

- • • •• ....-Lr•.. • 38 -
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..J.ti.!Ln ·· ··y r J!~Ut~M?:-1!--tt." -Y Hat !AtOlL(~) . 

~e at Clot~tne Hn, o~~~------

I •'-rc ,1111 P.•••11. !Jpti11 ~t.IPC ~1111 I •t•rc pli\ •ld. c ~14 
"'- .. - .. "· ""' . .. I 

n •••• t 1••• R ... ~···- ~ ... ~~ ... ia•• F ~-·· .. 

'!Ater .LM& 1 · ( Ia .. ) 
6 6 6 6 6 6 6 6 6 6 

-
'l'emtH!rfl t ure 'f0 1!.0 1!0 140 120 1!0 1!0 120 1!0 95 

cepa1 Ptilrt• Jrp•1 •1•• 
C itrte ~·14 ( itrie 

V ... aht .... An.a.wt6 a -~.a J !14 

Ci\rie 
Lb•. !I 101 !# 91 

'!' .......... _ .... 6 ~ ' teo 

I 

!'tmo 15 10 !0 10 15 10 !0 10 10 
' 

nH 3 6 ! 6 3 6 6 6 6 

NottUt I I!!pal u .. d. 1• S•lut1••• 1. ~ • !l 1~•• .. , 

Z•l•• uae4 1• S•l1ati••• 7 - 8 1 ~ •• 
BO'l' M TCB (h) 

~·tal ti•• r•r ra••i•« - ! ~·ur.~ 

EatS•&ta Q•tl tt Cttr1• Ae1d. - thf/ 



__kt;_t_!_f . ... X !' roC •.d !\Pfl "'" ~ BO'l' ftA TCH ( Pu) 

___!~~w of clo$h1nc 4oa a¥ Itnm• 

lr. •••'II D t.r~ ~litD 
___ , 

F-HtD ~t.rc pUt S jtli t c let 

'1•-. .. -" ,._ ., ... a 
D ~ ... , ~t··· R ·~~~· R ... Jl ... R ... 

- ...... -.... 

'"Rter LfiWil (Ia .. ) 
6 6 6 6 6 6 6 6 6 

'fttlln)ftl'&tUl"ft ~O U.o 1!0 !O 140 1!0 1!0 11!0 !0 91i 

s diua I t-o pal 

R ~-- c tr1• c tri• 1111•• 
w,.. .... n8 a.,..,.,. .. • c l•nw Aeit !!~ ~-· 

i 

Lb•. 10# rA 0# 
"'- ... -·-.. -· .. ' teo 

!t.ae 
2!0 l!o 10 !0 110 !0 15 10 10 

nH 

Nfttfl"' Bl•••lt u .. a - tofl S•luti•• 1 

I~pal uet't! ia Se1 • 3 - , nor BA'fCB (h) 

Z•l•• u••• ia Set. 7- Bi 

= f!?l ti•~ t•r ru•n•& - ! 'lleur• 10 •1•• 



~t!.i..!L'1!.1 , .J~--~uil.\12~--!i.~ .. ~-,-YU_~!J-l!!~- -,._ ~·~~ _{.200:!2~ •/•) Pll 

Till!...of Qlgtht·oc .tt.a._nt> Itom• 

Det•rt 11•-lt De••t' Rt•t• Detetc Ri•t 11•1 Cel~ De••• I 11•fe ... -....... - ~ _n.....__a__-.. a .... 

'"flte1'_L.,_l (Ia.) 

Temt'e~ature 1'0 

,. __ ...oft,.. .. _ ~.l!. _W\ .._ ___ 

!'tee 

_nft. 

Lb•. : ,.0 

6 6 6 

15 10 10 

' 6 2 

Jfft t fHt I Ip,.al 111f'cl ia S.l.atte .. 1, 5 • til 

I,..ry S•J' 11 .. d !a S•l• 5 • Jl 

'fetal tbte •f nmd.•~ - ti 11811re 

1at1• te •••' •f etMS• aeic! - Sf/ 

6 . 6 6 6 6 

10 I !OI 15 10 

6 I 1 pl•• 6 6 

BXPERtllEI!AL PRO:EntJD 10. 'YII ----·--
s-t-Bet ••1a (500-1500 •/•) h 



txn~•~nra !!n -JUI atall::JIQT M'J'QJJ (P'I) 

. Tit>e pf glotbt nc Uo. of t t.ams - " 

,,_t.,rr: ~··· P.t.-rr: RiB•• net.-rr. ~:t···, in•• ~ ~~-
or-.- -. "- ...... ••••1; D ... , . 

'!ft. te1' L f!lle 1 ( Ia.) 6 6 6 6 6 6 6 6 

1!0 1!0 120 1?0 
'l'e•~e!"ature 7° 

120 140 ~20 120 

l 1'•,•1 ppal ] t-pal 

\ 
( ~trh c trh I~ry .................... 1\dd . J eid 

Ci**le Lba. 
~ ~~ 

"'~ ........ _ ........ - : teo 

Ttme 10 10 20 10 20 15 10 5 

"B ~ 6 ~ 6 flu• 6 6 6 

EX'PP. ~Ilffi!TAL PROOF.DUR!! 110. 'YID 
-~ --l~Ml ua•~ b S•luti••• 1. ~. Cj - 2·~ llta. 

,!!tefl a · · 

I~ry .... u~~~ ~~ S•l. e-' 1~•• BElli-BOT BATCH (Pa) 

T•ta1 t1•• •t rua•i•c - 1 )•yr 40 pia. 

.. .. 
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LtUDri1" rroee6nre ""o IX cOLt> MTClr 
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2. ~XPERINE!t."'''AL fROOEN1RES FOO DECCliTAMINATHiG POLC!-TIUM CCift'AM!llAM' 
~LOl'HINQ. . 

J'our trial methods tor decontaminating polonium contallinated clothing 
' . 

were tried. Coveralls which bad been worn in the pol0Di1111 area were 

monitored and the hot spots were urked with indelible ink as to location 

and count. The clothing •e washed by Experi~tental Po Praceeses I, II, III, 

IV, dried, and recounted. !en 70 pound batches each were run through each 

process. 

All of these processes ... m to work, The processes involving Citric Acid 

appeared to be the most effective in decontaminating highly Po contaminated 

clot hing. However, •bot spots" less than 51 000 c/m(b)" Pluto meter) apparently 

were decontaminated as well by the processes using no citric acid cycle as those 

wsing citric acid. The experimental processes are givens 

A. ~tmRIMENTAL WASHING PROCEDURE XI {l?p) 

l. Bot rinst• Temperature water 1300 F 1 3 minutes. 

2. keml Soap. !'emperature water ]30° J' 1 JJI Igepal eoep, 8 minutes. 

3. Jpt rinse. Tesnperature water 1300 F 1 3 minutes. 

/.,. Jot rinse, #'J repeated. 

'· lot riD•!• 13 repeated. 

6. ~1 trio Acid,, 'l'e111perature water 200° F, 7~ Citrie ~cid, 10 minutes. 

7. ,lgeJ?!l §~p. Temperature water ]30° F, 1.1 Igepal, 

8, Jot Rinse. Temperature water, ]300 F, 3 ldnutes. 

9. ~plit Rinsel Temperature water 12o8 F, 3 minutes. 

10. Qpld Rinte. Temperattn"e water 100° F, 2 minutes. 

Total1'1me • /,6 minutcrm 
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B. JPERIMENTAL WASHING PRgtEDURE III (Po) 

1. 'old Rins~. Temperature water 95° F, 10 minutes. 

2, leaP apd Iqwl. Temperature water 100° r, 20 minutes, Igepel 21, 
1T017 Soap ]#, 

3. gold Rigae. Temperature water 9~o, lS lldautes, 

4. Citric Acid, temperature water U.OO F, citrie aeid 3IJ, 20 minutes, 

S. Jane Rinse. Temperature water 1200 F, 15 minutes. 

6. SoaP• Temperature water 120° F 1 Ivaf"1 Soap 21 1 20 minutes. 

7, Jot Rinsa. Temperature water :J50° 'P 1 10 minutes. 

8, ·iaJ2.& Temperature water 120° F, Ivc:Jr7 Soap, 2/1, 20 minutes. 

9. Jarm R:inse,1 'J'emperature water 130° F 1 20 minutes. 

-10, ~9ld R~. ns§. Temperature water 950, 10 Jrlinutes. 

11. Colf Rinse, Temperature water 95° Jl' 1 5 minutes. 

Total Time • J.65 miau1i9s 

C, i!P£RIMEN1'AL WA~HING PROCEDum: IIII .ili) 

1. Bot rin;e. Temperature water 1400 F 1 3 minutes. 

2. C1 trie Acid. 'fempe ra ture 1'ffl ter 2000 7 1 611 - C ,A. 1 8 minutes, 

.3. Jgepal §OIP• Temperature water 1602 r, 2/1 Igepe?., S minutes. 

4. Jot nnse. temperature water 1802 F, 3 Jllinutes. 

5. AJot rinse. Repeat #4 

6, jot riJU!.2.& Repeat 14 

1. kitrie Agid. Temperature we. ter 200° r 1 31 - c • .a.' 8 minutes. 

8. Split B,inse , Temperature water 150° 1 1 3 minute&, 

9. po1d Ripee. Temperature water 1200 F, 3 minutes. 

10, S:old llinu. Temperature water 1200 F, 2 minutes. 

Total Ti• - 1.3 l!inutea 
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D. JXPERIMENTAL WASHING PROCEDURE XIV (Po) • .Jo Citric Aeid. 

l. goJB !inat. 'temperature water 100° r, 2 minutes, 

2, lot JU.ng. Temperature water 130° r 1 3 minutes, 

3. .kePil IF Iyqr:c Soe.I?• Temperature nter 150° J' 1 211 Igepal, 211 Ivory 
•oap, 10 llinutes, 

4. Jot Jl1n8!• Temperature water 150° r 1 3 llinutes, 

S. Jot Rins§. Temperature water 1500 r, 1 minutea, 

6. jot Rinse, Repeat #5. 

7. Soep. Temperature lS0° r 1 311 Ivor.r Soap, 8 minutes, 

8, jot Rins!• Temperatuh 1,00 r 1 3 sinutes, 
, . . 

9. §pli t Rinse, Temperature 1209 r 1 3 llinutes, 

10, ~Qld Rinee, fempera:ture 100° r, 1 minute, 

11. ~old Rinse. Temperature 1000 F 1 l Jlinute. 

12. Qpld Rinse, Temperature 100° 'I 1 l minute, 

Total 'rime • :0 l!imrtf!\1, 

), liXPE1UIENTAL PROOEDTJRES Fat DECctrrAKINAUBG BETA:fAMMA CLqi'HING. 

Six agente tar washing beta, gamma contaminated clothing were tried, Theee 

•rents ..,re acetic acid, citric acid, oxalic acid, tartaric acid, sodium 

citrate and sodium tartrate. 

A document trom Chicago bed suggested uaing 3~ citric acid wash tor 10 

minutes, This wae tried (ueiDg solution at r00111 temperature 850 F) riving the 

following reaultsa 

!rial lo. 

1 
2 
3 
I. 

Count (before nab) 
!beta-ga~e)mrep/hr 1 

2.5 
2,2 
2.5 

10,0 

-,., -

Count (after wash) 
!))B.te-ge.m."'e) mreptPr1 



A 6% sol uti on we~ l!'e.<.'e up ( 150° F) a no morv E:XJ.)E:rimenul clothing was 

washed. The clothing was agi tateci in the solution by hane. After 10 minutes 

of agitating, the clothing lias removed and transferred to a 3% Igepal 

eolution and ~ashed for 10 minutes, r i nsed, dried, and counted. Results 

are given : 

. Trial No. 

l 
2 
.3 
4 

Count (before washing) 
~beta .gamma) mz=ep/br. 

7.2 
6.5 
4 • .3 
2.6 

Count (after washing) 
.(bets., gamma) mrep/br, 

1 • .3 
2.1 
1 • .3 
1.3 

Counts were ::n,.ae with a G.M. survEy meter, glass wall ed Kreb and Ecks 

chamber us : ng a {u'Xn standard) far comparison of counts. 

Clothing fro~ ~ge was separaged into 6 parta and monitored. A 20 minute wss l 

(130° r) was made in eQch of the six experim~ntal solutions and then laundered 

in 3% Ivory Soap solution anc the before and after decontamination counts 

recorded. 

Solution (6%) 

1. Na Ci trste 
2. Acetic Acid 
3. Citric Acid 
4. Oxalic Acid 
5. Tartaric Acid 
6. Sodium tartrate 

Average Ccunt before wash 
mrep/hr. 

2.0 
2.0 
2.25 
2.25 
2.2 
2.1 

Average Count after wash 
p-ep/br. 

1.8 
0.025 
0.020 
0.020 
0.02 
0.02 

from the results o~ these experiment~ and from the results of experiments 

at Oak Ridge, eitric acid was aciopteci as a deconteminetinE agent fo= beta 

soc gamma clothing. 
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APPENDU I 

~'I'H-.<)AFETY RULE.S 

I. Qeneral L8undnr Rulee. 

1. .&.11 laundry personnel, incl\¥1:ing jen:itorial personnel, are requ5.red tc. 
. ! subrn1t to the following health tests. 

a) Record hand counts ~t ucon and at night before leaving for home. 
b) feke nose counts daily. 
e) Su~~it a weekly urine sample for albumina~sis. 
d) Report tctr all urine radioass11.y tests as Bt!heduled. 
e) Report for blood counts and tests as 1cheduled. 
tj -~ cmplete physical exatdnetion, and other MCiCAl tests as 

detel"DDined by the medics.l group are required of all personnel upon 
te~~OBtfon f~~ ~mployment or transfer from ~ork in a contaminated 
are«. 

g) Any other medical tests that ere considered necessary for the 
protacti on of the health of any individual. 

2. Smocks, or covt:<r;,.lls, as directed , will be worn in all launrlry areas. 

3. Rubber gloves will be worn in the respirator processing room during 
washing anc disassembling operations, enc in tte clothes monitoring room during 
processing of clothing and booties. 

4. It i s aovis.lble that all persons wash thP.ir b&nds before eating, ane 
d!'inking cokes, and sbower ~fore leaving far home. 

5. lo .food wi ll be eaten or kept in any part of the laundry except the 
lunchroom. Cokes w:Ul be drunk only in the l'..Ulcbroom, or in the laundry main 
office. 

6. Smoking will not be permitted in the wet laundry, drying room, receiving 
room, respirator room, clothes mooi toring room, or the stockroom. Smoking will 
bE=- permittee :in the lunchroom, laundry main office, wash room, clothes sorting . 
and folding roc~ and hallw&ys. 

7. In case of a cut received while in any launery areas 

a) . Flush wound immediately with clean tap water from wash room basins 
tcrr one minute. 

b) St.imulate flow or blood by maasaging area around the wound. 
e) ReT'ort cut to Laundry Section Leader. 
d) Report i~ediately to the first-aid room, Building 51, D.P.~est. 
e) Apply no antiseptics. 

s. In case of major injury, burns, etc., take the person directly to 
the Post Hospital. If person cannot be moved call Hospital Emergency. 

9. Laundry pick up and dellYery personnel will wear coveralls, rubber gloves 
and proJect issued ehoes while on pickup and delivery runs. 
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10. Clothing received from Beyo, Pajari to, and Ome~e Ce.nyon wil! be 
monitored fer gamma radiation with a Victoreen upon arriv61. Any batch 
of clothing indicating a rad1.etion ree.cing of more thP.n 12t mr/hr. will be 
left on tte loading docks ano the CKR•l2 Group Leader notified immediately. 

11. T.et laundry and receiving room will be monitored daily for alpha 
contaminAtion, and the remtd.nder of the laundry will bE· monitored onee a 
week. · 

12. l..ny pos:i.tion indicating an over tolerance room count will be 
decontaminated at once to s tolerance level or belm.·. Personnel assigned 
in the immediate ares will be responsible for deconta~~nation. 

1.3. If any air contamincti"n count is found over 0.035 c/m/L by the 
:filter q·tleen test the area in which the count is !ounc1 rlll be closed to all 
nor~al operations until the cause of the high air count i o found and remedied. 

14. All trash and waste materials in the launc1r-.t area will be conaidered 
contard.ru:; ted and ci sposecl of ~r e:1ily "p1 ck up" by th6 r o~1t.r:· rd ne ted trash 
disposal truckers. 
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II. Speeial lul•e ter W.t Lau.dry alld 1•••1..-i•c R••• 

1. I• pel",.. wi 11 ••wl" tiM '"'* laulldry •r 1"•••1..-hr. r••• exeept tlar•uca 
ta. ail" l .. k. 

2. fll• tell-.rtar. pr•t-etiw ele.tllb~ will " JJUt •• ia ta~ air1••k P• 
t•r• ••t~t•r t•- ar••• 

~) Viettere wlli put •• ru~~~r e...-r.a ... pr•~d•d ta ta• atrl••k• 
.) l. .. itt~~d pttreeut~l wlt• werk ia ,., 1auadr7 aac! r-••t~•c r .. a 

will put •• •prejeet i••u•• ell•••, ru~a•r ay•raa ... , ..... ~rall•, 
aad J"U~"r cl•ne. 

•) Pera•a .. l werki•r i• r-••inar; r .. • will w••r r••ltir•t•r• 
cluriar; tiw tt• tlt• e•rthc .,.reti••• •r• "rried ••· 

~ • t'a• a h ... elittlda~ (exeept ee..-.nlh) wU 1 M l"ftl•'ftd f.• ta• air l••k 
wlt•• l••'d•c· ce ... ral h will •• l" ....... d 1• tk• l••br r ..... 

.4. le , ..... will en.r •r lea..-• tit• c!rytac ,. ... tllrwa,a 11ll• drl••k• 
Wet, waslled •l•tatac ••17 will " tn••t•r,.d trea the 1r1t l•uadrJ r•• t• ta• dr7i•c r ... tar•uca tlt• . airl••k· 

5• Pr•t•etiw paper will N plaeec! •• n. .. r •t reHf.Tiac ,.._ aac! will 
" ••••red datlr· 

6. 1e _.Jd.ac •r ·•~•c wlll " all• ... d ia ta• ••' laulldrr ••d dr7f•c 
r .. a. 
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III. !f!eial lul•• t•r Lauadry Luaekr• .. 

1· 411 .. ,. ...... 1 wn 1 ,. .... .,. •11 .,,. ••• -tt,.. el•tltiae:, ,1........ •t•. ~,.,.. 
,. .. tar til• atrl••k• 

2. I• eq\rl,. .. at ·•••d ta ta. reat et ~ l•'Pdry •r aa7 •11A•r eeata•taated 
equipaeat •r- •terlai wiil N all ... cl ta ~•., luae11r•••• Feed .. ,. u 
~reucat tat• t~ lauadr7 luaeJtr .. • eut •11 eta•r arti•l•a, ... kiac 
uteaaila, •te. •u•t "-~ ta• Seett•a L••d•r'• appreY&l. 

3· Per•••Pl trill aaw tll•r-achly ••ll•d tll•ir llaadt, and ell••k'tod til•• 
ter ••ta•i•ti•a •a ta~t ltaad "11at-r. Bead .. uat1 autt lt• lt•l..., t;OO 
•J* ('-tal •• lteth aid• ef ~~) ~r•r• eatttriac ta• luaehr•••• 

&. 1.1 t eatia~, aad clrtakf.ar: er ••r•• will lt.- d••• •aly ia ttlfll luaellr .. a. 

5• It ••7 clewetaltl• eoatuaiutiea h t•uad ta tae Lausdr7 luaear ... it 
will lte •1•••4 uatil e .. plete d••••taaiaatiea ia etteet•d• 

6 • fie Lauadry luaeJarea h fer tP .. awaieaee et tae l&uadrJ .. plep• I 
•al.y, •ad •ll•uld lte u .. d at117 a,. lauadrf per,.aul • 
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grnmn 2 

l#U'NDRY CLOI'It"'!NG STOC~ 

1. Bootiee 
2. Brassieres 
3. Cap•, surgeon 

· .4. Coveralls 
~. She~ (men's) 
6. Glcms (cotton) 
7. Gloves (rubber, surgeons) 
8. Glovee ( OB) 
9. Gloves (drybole) 
10. Panties 
11. Smocks s~d Leb coats 
12. Sflloeks (plastic) 
13. Sooke (men ~nd v:omen) 
14. Towels (ooth) 
15. Undershirte 
16. Respirators 
17. tauner;r delivery b&gs (cloth) 
18. Laundry Hampe:t bEgs (cloth) 

., 

§t()(lk Inventqr.y Ikg 

,s,ru 
:w. 

2,80:3 
4,200 
4,584 
2,~ 
7,944 (dozen) 
21820 pr. 

SOOpr. 
471 

2,~2 
l4l 

8,.325 pre. 
1,838 
~,786 
2,9.37 

~0 
84 

-''-

lo. of Items processed iJ 
lcundl7 each month (ayert 

411962 (aingles) · 
2 

3,820 
4,589 
2,518 
1,696 

0 
0 
0 
2 

451 

2,616 
2,171 
2,61.0 
3,865 



,. 
; 

fl'PE~IDl X 3 

l. Washi.cg ~chines (Tumbler!) 36' x 36' • hlerice.n Le.unC\ry Machine Company. 

2. Extraetore - 30 inch • !roy Mareth.-m Com.p&ny. 

3. Driers - tumblers 1 361 e&pacity, lOCI steam for heating - Hoffman Company. 

4. Electric Sewing Machines - 1 (1-92•4) Singar S.M. Co. 
3 (lll-i•l50) Singer S.M. Co. 
2 (61-W-156) Singer S.M. Co. 

5. Ironing Ms. chines • 2 SuPer simplex (Americen Ircrr.ng Mechine Co.) 
1 Doall Co. • Pre&eer 
1 Horton Co. - Presser. 
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jPPENDII /;. 

U~liL§W'?LirS 

1. Soap, Ivor.y, bbl. 

2. 'l'urgi tol 1 drum 

'· Acia, ~ C1tr1 o, bbl., 251 

4. Igepel, bbl. 

5. Zoleo 1 bbl. 

6. Soap, eul.fa, bbl. (hand washing) 

7 . Sodium tartrate (band nshing) bbl. 

8. Acid, tartaric, lbll. 
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7 

1 

12 

48 

' 8 

:3.5 

2.5 
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