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oxamvrulegltr Cod icuPa

IB

Clus Beta Skin

. Bade Date 9M m oulent

V l ia 01/01/3 30 MIniral 30 ZRACY08
out sick.

-"c Flm 02/02/A3 10 miil7 10 U

..TM UD 02/03/83 30 30 60

• "For.ilm 03/01/83 80 130 210
* ., 03/01/83 80 200 280

.V'J o lm 04/01/83 60 inimal 60

M0 4D 0/01/83 90 80 170
VeIKoX Film 05/01/83 120 90 210

"aE T 05/01/83 140 220 360
Ma 7M o6/01/3 2820 5830 8650 Badge in

ques~o.
,UD 06/03/83 130 90 220

Vawo: Fi 07/03/83 50 60 110 To week

M 07/01/83 70 110 180

As can be nw in the above data, the two film badge results in qumutio

are not in line with the typical results for ewac indlividual. 7he two f It

in. qmlc tlhii4^ date 06/1/8A3j weri nt reosiei for prooesiner utuil

.th.: latteW part•Of July. 291 bo fil we •re not in the uployees badge

dr, ei z, r W= all Mta doesinty was coD am/darged a July 1, 1983. Both

ir.iv'IrAN wr in our ukdpi and receiving area utwr they pacage DU

pswtator forshi~melt.

d isamauor with Iznivi&mA A regjandtM his film redingwork during

:Ju. 1983 etC. have yielded the folloing ±o t :

DuLring 'Jun 1983 his wcxk involved packaging of large cali3r1 J D

-• 'The quantiti. of zmaterial be woed with in Juze wme siilar to past

- Wears film -and NMI TW. AuLtnters rmxt to each other an left shirt

- pocket (Actually bearve.)oJl
-He began' his vcatic (3udu.ed pmlnt ad first two weeks of u~ly)

A week early. emr ,wanly woked h-es weeks in Jmne.
- f . t 1•U at his o adgn were in his dr.mer by guazs' desk A he let

- H~evxhe. be Lieae he miay have placed his June badge in ow *late

Wraa-Lix! box. after. Vacticsa.

Ouzr cocl* onecu regarding Individual WAs Jwn film bade reading are an

follows:

The1 location. of the film badge froml the third wee of Jun to the time

it Iwn tuxned int6 Health Physics is urraear.

A
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th point in. tim. it ins tu=Am in is unc.aar. (It was processed with
itht*d Jul 193 cuinry a ,. was received -matiu mid to late July.)

,-" Our vac cc o ftvtwr patten an t* film, and may have bow
mqix~ uatalde of a bol1r. -

OW =.indghowe t .b o=ge .cccwatn wallv with the film data. His JU D
•t a a -.. Vgith past film. -a data....Mant VMVI of the inividual's work area typically uIm readings of
0.1 to 0.5 urnow. 9wamnd 0.7 to 2.0 ivhr beta plus gamw.

-. )baswinswith an icn chdtbr :as clcse as one foot from packaged (in
w-ood) or urackaged W pmtratou, in an extended array, yield gem
dome rote of: 2.0 0.z /q. using this rate and. a mwdm n of
blurs, in the area. (120 1ours), we calculate Inrividual A could receive
no me than 240 mm gama and'mbole body in Jun 1983.

,- feel Individual- A's June ir-lrbm 7M) data is rexiruutative of the
actual dee receivedt, and have aeinded his records to reflect this.

* 1iscussicxas with Individual B regarding his film reading, work during
June 1983 etc, have yielded the folli 1nfonagt

Durle.z.ne wu1983, his iorzk inolved Packaging of large and sam" caliber
DU3 p.IutratOra.

- ~1u quanttes of uteril varies from day to day, but Jum was simila
o to past ths.

S ars' f .im and NK TM doimitor. on his belt, left or right side.
(ctully ceerved.)
D- Beliewse his. fim badge was in his drmqr by guards' desk wn he left

.- .Doog zuw'ter losing his film badge in a DU processing area for a half
day during the mth of June. It was found by a fellow wiployee and
retumnd to him directly the aw day.

lodvda m-PP~ sing his~i NMI J = U.L bdg around id-mm
IM=eam finding it by guards' desk after vacation and turning it in.

- Individual was out on an injluy during the mmths of January and

" O cul, regarding Individal B's Jums film badge reading are as

na: tim -of the film badge from July lot to the tim it was tred
in to Health hyics is m1•.ear

- !u point: in tim it .was turned in is ,nclear. (it was processed with
:the July 1983 dsistry. Tm, was received simetlime mid to late July.)

- Our vend reports som filter patbern on the film, but may have
received additiomal"eos out of the holder.

S- Our U1 . TID badge oarrelates reasonably well with the film data. A
dcublingof his Jums TIDdata is tseeing he loot it mid June.

- IAi t surmy, of the individual's awrk area .typicay Wm readings of
.0.1 to 0.5 mPlqnw gmm and 0.7 to 2.0 m~mPhr beta plus gamma.
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.,I :,, * Ihzznt with an ion dhouber as close as o* foot frc packaged (In

£;G'".or -. -ov ..attn en xter array# yield g2a,
domata of2.0_W~Vr using this. raft and a uzm~dau miter of
•,,r', ,. ltta ar s(160, ham sj we calculate Inivivdual B could receive

... me .b. .340.04 9 o...i4 ag body in June 1983.
.s ....-. a s11hivlbia B's J%= in-1wm 7W data &kled is .,.e..itative

, , ,. of W cu the S1t *Se recei.ed, .13 1have am i hI rerds to reflect
.. this..

go isoa '. w•-. discwsso•ld.et of the,,•-.-i•• t d4 sitao the vendor splied
Dring data for .o rndry persnl during im o J 1

*;+ • ;•". - .

-no &wimtry for thi gru in hwdWs separately frcm odhes in the

.plnt. 2111. is due to the bad'Igo frSuC1 AS stated above, the facility
-• V,.d.m, for vacation the first. two we" of July. on July 1. 1983

at t all .•oyss had left, all fsimtzy was co.l.cted and,•;. This

* .V * ulve.setti g i1 he 1;xt a ure periliod' badge in. a secciu set of
b,. with .izi.div d ..mmrsfor each n a.w eee. period

'.bed -the i .m arn amigxed. MW~ pest xuisr*1perios lsdtinetsrsusar
Us,.., all ctid in and sent out. for I isir g within the xaxt day. .m,

-to the vacation, the dosismter for tre 11tunry -persmiA were take out
, ot drawn and plaed togete in a =a3l3 cardboard box. ... y were

ti± ewr-for the entire vacatoin perxiod. TWnorbtjmteýy, a
mwt;s t the e mn the .W rings were .'tinate.. (.his was

. *t.enmid a.fter the rings ere read-cut.) '.M the results on. them rings

m :rqxo~t@ to,,=# we kn-w smething was Wrong.. Iz~vdasIf had rot
bm~- i hefclt that vask had rai.ofseveral 1uzx~rd RPM'S

Individual bad a,TID. ring reading that moo-way out. of. Line for -this
fhixt wnk 3  (Otfte metiwgcasting was cmy -cz the first, three day.so

,i.,) His =,ring:, la. el.as.the ,..t. m'tnated. ese

* ,~ 265ult p~cxyed ~'t6 ask ciar .vaid tqo count,'the labWl for ccw~ain
211~I4 o o muIntrna p'tic l unter and 4barEd results. fira

batahg as 9,617.qad(Uff a0.35 c/dfor C-14v G wl9 qi) .
* 2w-'~~muiatOb viously -self-irradiated a miter of MD rings and

. . r .., tsd W ri,•;'ngs,

bo ''ita ' ,.ii.tio ,.data . rt ad us to g a step. further. At our

requetip, Our voidox. placeod all of the l abel an simIar un-unad =W -iugs for
am a . MIS rings vee then read-out. 2w11 folloting is, a 1.It& of the
italreadings. Miud the corrected readings. 71na amount of co. * .ticxi was

bid-edai th* e u od X1 rinug reading or )mldethat the imdivLiAM1 was not
in aW eossing area 1uin the period, in quetio~n. Again, the
iru~i~v* .a5IS ~eOW., are in the appudix to this letter. Theucretcl

W.Venos.~are .s folloiws:
.$ýq'-
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wted redn

dnirml.1
680

~1dzima1
400

4lnimal
4iuz1
4iwaizl
4inimal

170
4380
1260
41n11.
4diual

Not inW• Area.

Based an 2nd MD data.
Not in W iArea.
Based'on 2id 1W data.
Wt. in, DU Arma.
Not in DU Area.
Not in DU Area.
Not in WU Area.
Based on 2nd TM data.
BaNed on 2rd 7M data.
Basned on 2nd 7W data.
Not in DU Arma.
Not in LU Ame.
Wot in Dui Axe&.

-~.i

, It soWA be oted that most of the individuals indmited as being *not

i: LEU AreW". w actually in ou of our rented fac.ilities used for mterials

•t.sg.. m is 4at, this facility. We can onlay ooucie that during

thei. rad lctg stage period (i.e., thru vacaztin), the ormtueted

,:"= rings irdiated thuu.lves anmd thxs that were mused.

noted .iK*.*,* My ,. ,8 
-- cur -- -

.rupoted a 110 Pm dome to a 7 , ring issued to ari of our Quality Omotrol

. .oyrms i.;, •-.:Liua is list.e in this letter's Appmdix as Ixdividual

O i. Q- inv..u into this rea•lg 'up to the point of Y= inspetio

yieldd thfonai~ng jnfortr n
. . " .• • '.

O . VC. do.es not digitize g:lo, therefore we cwa rt evaluate

tbso. gia readout. .if -the -d14 wasm k~tuuia with an organice
(i.e., ow -40)' -it. my have bmad 'on read-out and caused a light spikce.

* Alao, if the 1i'd was ccmtM nated with uraniuma an irrelt a3ntaP dose

ay baum rewsltd. Widtk.a a91m curve or theduIiitbis cuuld t be

. b..." hq .ig wsdated,.12/01/82, haewr, it was not reoeived by Health

hysi.... -c- s f•",until '.ti-he :end of Februauy 1983. (lNoe:

suprvio~sinall plant aroea are notified of aq1oyse not turing in
m e.. ep.:- inmftly., -MeW' are .intructed to notify eq1oyees of the

he individual was is b, rings on Jauarxy 1 and again on Feruary
S.1, :.1983i-. Isadin-gsi.: i...Ln. the range of 100 to 130 nm for each mth

. id 'aj. rto'havelbe•ni . samto m degree.
..- 8 ot f ag a r. for "uaty Cotrol P=Vcwl in the Deoember 1982 time

.em w I'rur facility's'QC: area in A-Building. (ote: ther is a

3w, snergy cabinet x-ray system in this area.)
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0ý .

IiK4  Wil'la Ccu-,.,atim j,••,1•sn the dome ws initally ca"l ad in
by .c.r, v.or .on %rch*10, 1983. we ane not sure fo but the doe wa
•..i.. st IL t lorreosived (?) as .1 M. 1nu ect os of

:emu c a110 am msicate to us on Marcd U1 1983 %•onu wme

ý.cvia aedregarding the perticular reaig

1zrling aul WWIta intervi~w'with the individual it ms leawmed that he
inm,.ats,.l.re cal"ibe..... . .... . . .........

s.... 
. ,.th.a.:o..

W, p,,a,,1,, a-.re :,mb-, .ibri with re X.spe to."G,' .t.. .: .

a-. ctivity. ....- is is &* to dmezwd -A1 activity in our FWI2y
Ili. B dom, two& ovr-time and ina~ five hours per day on

Ad 1 flor. Muc of the time is spent iaeiz~
.• •.,.. . ... . 4..A U .1 d.A. -. . ... ..... A. . . L. .. L .. * U 1.

* - Aindvidua Iwasje sit-oe damyU UULTin thetim U ZIIIfl period in

qmsticm'
-An.,,- . initial, c• i n d that be vld have to have hd a fully

41uili"1ateputar for the entirs 8 bouqr woxk day for the entire

* . peiod to prodwxe wxh a redin ý{bvicuelyj, the reading vas suspect.
Du•ringt '". -isams.• _ with te vidulu it ws Iemned that he stoe

his rings ini his lck~ero' (A practiwe against policy.) It me reue~sted2

.that~he ceui his lodcar for asurvey with a akm tw. Upondoing boa

.ring U,. store. go brush ms quite roontdated. At this point we
* , ..•., *... pai..nft. brus used to dustk p •~~ off us fcIzi1 i oh a,~4 h

f'at habd: identified the reaso for the wjqct UD ring remeings.

*. Urther our :xelv with extrunity sxritoring on Quality Cmntrol

persmmu1 had sh7m typicaly mmihlLy doomI in the rwoe of 1 t e

" : : -• rth.: .13re was never then or r a reasm to believe the reading

2b. m -wxitu.z'.. brush was used to irradiate slind al TID rings in a

planar. By mid to late April' the data mas enlyssi for this
s~qriz~t.It (data) indicated a dome of ajcdtey26 am =o31A be

.oo.td.2 for with the level of o on the bruh.

"at result of y muection. omcludedl tbat an evowm w in axeina
.f reguatory..li.-.. . ha Om~red. W. uik1ers this to be he-ltuation an

wlaM n tsusa to.your- inspection we initiatmi a Umi study on the
i w.e:.;.l ,. . ..m..p-rfo:ime. a does rate, sur.y of large.

.. aliber...6 : :i p with our vwi •s 7M rings. Inz ad July the results.wer

re~uvs1aM lyze. ~beyare as foUlcm:

' '.:" . • D" - hc.t i•l.: w of the individual yielded an elpeed time of 58

iURiw udhz ~*I a'; iniqecting -'17. puta Its is 3.41 unutm* per

.t. -r %hii isnsimilarI to yo= personal dsem'atio..

SK¶ Irodr MrvY. sbuesl, on the average, a dms. rate of 90 UIh.

(Itisou ~~5rutm~in tatfor W natal, ow ur z wflD ring

con~rus ellwith,='s TLL).)
-Wth the' 43isdefta and a wo load of ithirtypsrtcprdyv

...- ca-.l:ta...Wl dose of 10 Fm to t individuas h .

During -the time study vs ismued the individual addiitial 71W rings.
Both reed-I.at. t50 after pctio•n f 17 -0i

.... .ulate 2.94 VmU teta i.spected.
1...,.••• ...47

R q.: . : ' . ' : : " . : ' . • .
I
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