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ABNORMAL OCCURRENCE REPORT COVERING CONTAMINATION EVENT AT'

ISOTOPE PRODUCTS LAB (IPL) Involving Am-241 and Cm-244
IN 1995
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j STATE OF CALIFORNIA-HEALTH AND WELFARE AGENCY PETE WILSON, Governor j
| '

! DEPAR1 MENT OF HEALTH SERVICES e !
714/744 P $7REET b
P.O BOX 942732 Y

' SACRAMENTO, CA 94234-7320

(916)323 2756 March 19,1997
,

'!
1

|

$
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Ms. Patricia Lerkins 9 |

State Agreements Program 3 ,

Office of State Programs i

U. S. Nuclear Regulatory Commission !

Washington, D.C. 20555 |
j

Dear Ms. Larkins: i

Enclosed is our . Abnormal Occurrence Report concerning overexposures at Isotope
Products Lab. I

Ifyou have any further questions, please call me at the number shown above.

Sincerely,

7

Ihk -

nald E. Bunn, Chief
Compliance and Enforcement
Radiologic Health Branch j

|Enclosure

!

|

|

|
!

|
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STATE OF CAUFORNIA - HEALTH AND WELFARE AGENCY PETE WILSO K h

DEPARTMENT OF HEALTH SERVICES
1C49 WEST TEMPLE STREET

LOS ANGELES.CA 90026-6698

February 27,1997

AS 95-5 Multiple Transuranic Exposures
to a Worker et isotope Products
Laboratories in Burbank, California

introduction:

Isotope Products Laboratories was founded in 1967 as a specialist provider of radioactive materials.
Initially, its products were used in X- ray astronomy projects and other space based applications.
Over the years, the radioactive source product line expanded significantly. Currently the company
operates in three markets: environmental and laboratory calibration materials; analytical and process
analysis components; and nuclear medical application serving an extensive international market in
addition to domestic users of radioactive sources. The current 10,000 sq. ft. laboratory was
constructed in 1975 and was modified on a number of occasions to accommodate increased and I

changed product demands. Over the years, facility improvements and operational techniques were
implemented but it is felt they were not sufficient to keep up with some expanded radioactive source ;

production operations, particularly for manufacture of large (millicurie) alpha sources of Am-241 and
Cm-244. Containment and laboratory methods that had been utilized for high activity beta-gamma
sources, even though made more restrictive for alpha work, apparently did not adequately protect
workers when working with the more hazardous alpha materials. This was of particular concern for
several special, high level, custom source projects undertaken for DOE laboratories. Recently, more
restrictive operational methods and containment devices have been introduced for radioactive
material work in general and alpha work in particular, including expanded glovebox facilities, air
sampling, bioassay procedures and overall laboratory techniques. These changes have been
reflective of a significant improvement in management's and worker's attitudes towards, and
implementation of, the radiological safety program.

Date anri Place - Between January 1 and December 31,1995; Isotope Products Laboratories;
Butoank, CA.

Nature and Possible Consequences - During 1995, the radiochemist was assigned duties to
manufacture transuranic and other types of sources for use mainly by research laboratories.

Among the transuranics utilized were Pu-238/239/240, Am 241 and Cm-244. During January
1995, while making a Cm-244 source,it was discovered that the exhaust fan of the fume hood
where a source was being fabricated was not working. Increased room air sampling results
confirmed the loss of Cm-244 into the work area.

Fecal and urine samples were provided by the radiochemist. Bioassay results disclosed not only
Cm-244 but Am-241 was also detected in the sarnples. On or about February 18,1995, their
consultant indicated a CDE of 2-3 rem and a CEDE of 1.123 rem.
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Abnormal Occurrence report
February 27,1997
Page 2

This incident was discovered on a routine inspection December 5,1995, it was then an
abnormal occurrence was fully confirmed. A follow-up inspection indicated that a Cm-244
incident took place and was significant. Further, other incidents of exposures had occurred '

indicating the licensee's deficient contamination control program, inability to conduct internal
dose assessment and inadequate management oversight.

Dosimetry and radiation protection consultants were hired by the licensee pursuant to regulatory
direction. Careful analysis of the bioassay date by these consultants, including dose summation
and retrospective time correction of various intakes, suggested that for the year 1995, the
radiochemist received greater than 36 rem TEDE and 690 rem CDE to the bone surfaces.

Cause or Causes - It was apparent after our investigation that the licensee's radiation protection
program was woefully weak, lacking important elements to assure radiation safety to their
workers.
These inadequacies include the lack of work permits, glove boxes for certain types of work and
procedural controls.

Action Taken to Prevent Recurrence

Licensee - After the consultants conducted their review and comprehensive audit of the
licensee's existing program, definitive recommendations were made to assure future compliance
with the license and regulations. They then hired a competent Radiation Safety Officer. The
radiochemist is now assigned duties not involved in handling or processing radioactive materials.

State Agency - The State has completed its investigation of this abnormal occurrence and is
committed to closely tracking the hcensee's radiation use and control program to assure

,

continued compliance. For the radiochemist, bioassays will continue to be done although no j
clinical evidence after the exposure was indicated nor is expected in the future. |

Dose Information for Individual A (radiochemist),1995

Based on Los Angeles County, Department of Health Services' December 24,1996 Complianca |
Letter:

a) Cm-244 CEDE = 27.18 rem
b) Am 241 CEDE = 8.00 rem ,

c) Pu-238, 239, 240 CEDE = 0.44 rem !
d) Total CEDE = 36.62 rem
e) External radiation DDE = 2.70 rem
f) Total TEDE = 38.72 rem

Attachments - For your review, the bioassay results and calculations from two different sources
(Battelle and Ronald L. Kathren are attached for all three individuals exposed during this incident.
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Pacific Nordwrest Laboratories,

*

Rettete Soulevard
'
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i i Telephone sesi
: October 8,1996 . -
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Mr. Gary Gilmore
,

: Isotope Products Laboratories -

2 1800 North Keystone Stm:4

|
Burbank, California 91504

: -
,

i Dear Mr. Gilmoet:
i
! REVIEW OF IPL INTERNAL DOSE EVALUATIONS AND DATA

! A review of two internal dose evaluations and the bioassay data compilations has been

| completed by Eugene H. Carbeugh ofmy staff. The scope of the review addressed the data,
assumptions and rnethods, results orintake and dese calculations, and potential directions ofj .

g impact, but did not extend to a complete reevaluation ofthe data. Some signiScant doesi

i calculation errors were identi8ed which would likely change the status of $e workers relative to'

I the dose Tunits of 10CFR20.1201. ~

|
| Ifyou have any questions concerning this review you may contact me or call Gene Carbeugh
J directly at (509) 376-6632.

; Very truly yours,
i

!
-

i Donald E. Bihl, Manager

- ppg 7,..ig.3. .; Intemal Dosimetry Project
_

Radiation Protection Services - :1 ', , 9: a;;
' .

| HEALTH PROTECTION DEPARTMENT
~ '

.

;

i db ch
|
1
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j BATTELLE REVIEW OF ISO 10FE FRODUC13 LABORATORIES INTERNAL DOSE
* i

'

! ,_ EVALUATIONS
'

* 1

| A reiview of two intamal does evaluation reports and a compilation of data for several individuals
\

;;

!
was performed by Eugene H. Carbeugh, CHP, of the BatteBe ]tadia*iam Protection Services,
Internal Dosimetry Unit. The reviewer is the senior internal donimmerist ibr the Handbrd Site, and

| has extensive experience in plutonium and americium laternal dosimetry. The review addressed
1

j the data, methods, and resuka ofintake and does assessments, but did not extend to complete
'

! reevaluation ofdata and resseessersit ofdose. Where signi6 cant disaepancies or errors werej' found, c-T Ged values were pe/.dr,d. The potential impact of akernate intake dates (two years
,

i earlier)is brie 6y diamaand '

?
.

!
|

| Reference: Letter dated Marek 24,1996; Ronald L. Kathren (WSUTC) to Leomant '

| Hendrielqeen (IPL)
.

Plutonium Intaka for Arat Damiral

| 1he intakes of 1.3 nCi"*"Pu and 0.11 nCi"Pu are appropriately e=Ma*=d ihr class Y |
! material, based on the focal sample resuk and the assumed July 28,1995 date afintain.
| An argument could be made that the "Pu result does not indicate actual daantelaa of
j "Pu, because the error term is greater than the resuk. However, the use of the resuk
! does provide a reasonable upper bound on "Pu intake. Lack ofdaeacriaa ofPu in the
j March 11,1996 urine sample is consistent with these intake estimates.
i ( '

'
The dose calculational detans are not provided; however, it appear's the intake to< lose
conversion ihotors used were those oflCRP-30 '' ;;' : toPart I (1979). Use ofthe
thetors in ICRP-30 Part 4 (1988) would resuk la a comakted edbetive does equivalent,

! about 5% lower, a bone surfbce comunitted dose about 15% lower, and a Ever dose about
! 30% lower. The difthrences would be directly due to the change in bone surthce and liver
j clearance half-times (100 to 50 years and 40 to 20 years, respectively). These dSuunces

| would not sigriineanely change the standing of assessed dose with regard to occupational
: /:-- runits.
i

R. L. Kathren identiSed the possibuity of a "Cm intake based on possible in vivo
detection of*Cm in the liver and resuks of the January 21,1995 urinalysis. Urine

I samples collected subsequent to Kathren's report ( March II, May 14, and July 15,1996)
j

all appear to show the continued presence of "Cm suggesting that an intake has probably
i

occurred. An estimate of the magnitude ofsuch an intake requires more information
i regarding potential intake date and circumstances and is not attempted by this review.
'
4

i I concur in Kathren's conclusion that Assion product intakes wwe also likely, and that
j their dosimetric signincance is minor relative to the transuranic intakes.
'
a

!
c

I

l

-i

1

.
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- ph a.:...n r .k. for saw.d Tghe
r

N "''"Pu intake may be overestimated iffocal data are cited croTedy. I calculated.

0.279 nCi as opposed to Kathran's 0.51 nCl. 'the fiscal excretion itaction I used Ibr day )
,

140 was 1.2E-4. It is possible that Kathren laamadad to take the average of the two '

**Pu focal sample resulta, but in ibet used the surn (i.e., did not divide the sum by two);
by my calculation that would give a 0.56 nCii=* Nose to the Kathren estimate. My
"Pu value of 0.245 nCi is mananti=Ny identical to RLK's 0.25 nCi. The ladt ofdetection
ofPu in the January 16 urine sample analysis is consistent with these estimates.,

Kathran's plutonium dose estimates are consistent with his stated intake estimates. The
does calculational details are not provided; however, it appears the intaketoaloes
conversion fhetors used were those oflCRP-30 Supplement to Part I (1979). As noted
above, use of the Ibetors in ICRP-30 Part 4 (1988 would result in a committed e8bctive
does equivalent about 5% lower, a bone surfbee c)ommitted dose about 15% lower, and a
liver dose about 30% lower. The differences would be directly due to the change in bone
surfhce and liver clearance half-times (100 to 50 years and 40 to 20 years, respectively).
These diffbronces would not significantly change the standing of assessed dose with regard
to occupational dose limits.

| r :e r .k.for ac Tg"r "

| I concur with the dif5cuky identitled by Kathren in reconcilirig the "Am data ihnn in
vivo, urine, and fhoes measurements. If the intake were assumed to have occurred in|

( January or November 1993 (two years earfier than Kathren assumed), the revised intake
'

~

estimates based on urinalysis data would be about a iheter of 1.5 to 2 higher for cleas W,
and ibr class Y only about 10% higher. Based on in vivo skeleton counting data, the
earger intake would suggest no sW change in x;Ma fbr class W and about half
as large anintake fbr class Y.

Kathren suggested the nahainey Ees somewhere between Y and W. The use ofa nominal
50% W and 50% Y mixture brings the urinalysis based estimate ofintake (26 aCl) and the
in vivo chest count 4ased estimate ofiatake (5.3 nCi) both within about a ibetar of two of
the in vivo skeleton count-based ==rimara ofintake (12 nCI). If the intake occurred two
years enriier (1993) the intake estimates based on urine, chest, and akalaran data'would be
63,11, and i I nCi, i dd . Further analysis ofshernative combinations might bringf
this datainto closer congruence.

Kathren has made a significant math error in calculating the 50-year dose equivalent to the
bone surfaces. Using the ICRP-30 Supplement to Part I factors, the committed dose
equivalent to the bone surfhces should be 370 rom, not 36.7 rern as cabla'ad by Kathren.
These resuhs would indicate an m +sure by more than a fhetor of seven; however,
there would be no clinically observed effects at that level.

( .* -

.

~s . - - -.a-.. , - - . ,,. , , - , . . . , . . . - - . . - . . . - . . , - . , . -
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Reference: 2 Tabalated Semanary of Bleassay Data and Imb Data Rep)rts.

[ There is a discrepancy in Aret Demiral's May 14,1996 *"Cm result as reported in the Lab
l

Data Report (1.9E-1 * 3.3E-2 pCi/L) and as tabulated in the Summary ofBioasesy Data,

j , (8.5E.3 * 8.5E-3 pCi/L). Presumably the lab report is the correct value
a

The "Cm data fbr Aret Demiral also show one other inedguing characteristic. h
8

January 21,1995 and March II,1996 results ars aan==elany identical, as are the May 14,
1996 and July 15,1996 results (which are reported as identical). The mr=8iW hatt

j resuhs at 5-to-10 times the MDA would show identical results when the samples are
j collected at widely separate times seems slim. The data suggest that "Cm has been8

! readily detectable in urine over a one-year period, and the intake should be evaluated.
! Ahecii.0d , the data could indicate some kind ofquality-related problem with the

!
f

l analysis or reporting ofresults.
|

-

1
5 i

! Reference: I4tter dated Apr8 26,1996; Walter L MBne (Radlelegical Safety Services) I

| to Larry Bandrkkoon(IPL)
i

| A consistent error in calculating dose itom intake appears to have been made throughout
.

; this report. The report reArences ICRP and Reguietary Guide methods, but does not Amy
show the calculations. Apparently the intakes have been div"ded by the noria*Aasie ALI

'

.

of 10CFR20 Appendix B, Table I and then multiplied by the stochastic dose limit
| conversion factor of 5 rem /ALI. The nonstochastic bone sudhoe does conversion &ctor
! of 50 rem /ALI should have been used in all of ths transuranic cases cited to cakulate the !
! -(. most " *^* ; committed does equivalent (bone surthoe). To obtain the cosamisend |

*

esbotive dose equivalent (DE, as used in the report), the stochastic ALI which it Ested I

parentheticaBy in 10CFR20 A,A B Table I should have been used and the quotient
j munipiled by 5 run/AM Rasults ofusing the correct dom conversion thotors are
j discussed in the individual cases that ibBow.
.

!

| The not impact is that ihr all the cited intakes and doses, the bone surthee committed does
| equivalents should be the more Emiting with agard to the 50 rem / year dose limit than the
i committed eNbetive dose equivalents in comparison with the 5 rem / year total adhative

dose equivaient smit.
.

Infhrmation related to Saved Taghizadah

: 1he calculated intakes based on identined air concentrations are correct; however, their
! conversion to dose is wrong. The correctly calculated committed effective dose
j equivalents are 0.023 ram,0.001 rom,0.098 rem, and .005 rem for *"Cm, "Cf, "Pu,
j and "Cf respectively.

h 1993 *Am doces are also erroneously calculated. The correct values are 7.5 ram ihr
; the committed effective dose equivalent (DE, as used in the report) and 125 rem ibr the
j committed bone surface dose equivalent (CDE, as used in the report). The report does
:

iC
!
!
1

I
'

_ _ . -. - _ _ _ __ _ _ . _ _ . _ _ _ _ ._ - -_ _ _
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j not identify the intakes used Ibr the 1995 doses, so a good review of those doses cannot
'

; be provided. Based on the erroneous appucation of the nonstochastic ALI to the/

stochastic dose limit discussed above, I suspect that these values, too, are wrong. j|
-

4 , ;
j rd -- A- . " ^=' in Area r' f_ _! '

_

i

j The range of 5.8 - 12.5 rem should be 3.5 - 7.5 rum ibr comndtted effective does
equivalent for the same reasons as cited above. De more limiting regulatory condition of,

CDE to the bone surfbees would range Dom 58 to 125 rum. j

| De *"Cm intake of 2.4 nCi should result iu a committed effective dose equivalent of
j 0.600 rem and a bone suriboe CDE of 12 rum.
.
1

! 'the compiled doses, again, demonstrate the rehcing ofnaamamie ALIs with stochastic |
; dose limit conversion ibators and maarle AiJs with nonstochastic does Emit conversym

| ibctors. The surnmations are mi- ,-: "jj wroes. |

1

] Jararmation an Daholmena Egy

i

| The report indicates the DAC is used whereas the intent appears to be to use the measured
; air concentration. DAC refers speci6cally to the Derived Air Concentration values of
j 10CFR20 Appendix B. The intakes are correctly calculated; however, the same does

!
i celculation errors have been made as described above. Corrected values Ar comenitted |

|{- efibctive dose equivalent should be 0.317 rum ( "Am) and 0.159 rein @), with the suni |

} being 0.476 rom. The bone surfbce CDEs would be 5.28 rent and 3.18 rom, . - , _ _- _,, |
! and their sum is 8.46 runt.

1

|
|II

i

8

i

| 1
-

i

i

! -

3
'

,

!

!
;

!

l
!

!
.

,
.

|

i
'
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i P.O. Ben D6
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|
j March 14,1996 ;

;

I .

! Mr. IAcmard Ns=ddoksom
'

1 Isotope Pmdents h ;

1800 North Keystems Street |
;

iBurbank, CA 91504

Daar Mr. Hamddoksom: |
'

h accordance with our agressment dated Jammary 15,1996, the Adondag hessnel dose evakseismo i

are provw1A tr three seqdoyees widt suspeeled letsbos of sadossebby. FoRowks k a taist
dinomasism ofthe evelassien meses tr assh employee. Note that sisse the agelseises are tuned an

i biente rs&ar them attimano depeskism sad dose wkhk the valems alusses ofthe be%, es pajamry
a8bst was directed toweds dan ===hssiam af a asEsde keske assimmem, yet ene that hebded am
spyropriate degree of osaservueims, using anospeed assdek sad metods * wist es
meniseisms, even esuek esse modsk may met maest es ausst messa histhese psammeers sad
undantanding of the h afthe asehdess in pe%

6

AretDenakal,

!
A test asapis obenised Auma Mr. Dunkel as Deosmeer 15,1995, wasnyerted as ossenkhg 0.14
pC1 0.038 er'''*"Pm and 0.01210.014 pc of '"Pa. W k k met kneen stem tis heeks
oceaned, ihr -:-n - ='- . k was assumed that Mr. Daniminuosived am somes M lasaks

-

; durbs the week of Jah 24,1995, when a phismhmanaleses essemed h C kb. h may asemat dans

| of exposure was July 28,1995, and this does was used to bed smisshes es |

.

! models. h determination of the Istaks was compassend and assesad
.

6e
! paucity of data, specisonh bioasesy desa, eveushis sad by es aster maassessry W delms

{ between the ash date ofesposure sad the timaassy. The hidal tiosassy suspie was est esEssend
i vest Deoseber 15,140 days post kniasm, sad is asummed to repsesamt a shals en/s amuelse. This

was a Acai sseple meisk Am tsidst sad pagnemary enhuses ethanks was made unhas sos duas ande
,

the snodal put forth la ICRP PubEassium 30. maae dass em he characeadmins of the aerosol me'

unavaEmble, defbuk vabes of a Class Y seroset widi AMAD = 1pm were assumed, along wie a
i

skigle acute inhalstion. 'the onloalsted hPeks was: '

,

I

l
i

l
i

. _. _______ _ - _ . . _ - - . _ . _ . . _ . _ ,_ ___- _ _ , _ _ , _ _ _ __
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! . Isonard Handdoksen
| Mard 14,1996

$ .

! '**" Pm: 1.3 aQ (48 Bq)-

| '"Ps: 0.11 aQ(4 Bq)
,

1 .

! Da above pretedmary sudessess are not locantass whk the apper kmk (is "most conservedve
'

assumydam") haaks at s.1 mQ of 8"** Pm ambakesd by Couty ofIms Angeles Departament of
Hasith Servions sad uponed in their hear to yes duesi Deess6er 26,1995. However, thee is
oomsidernbh amoanalmy h the shove ymbduary asshusess. Dess innlede the admons
char a-inian of es arosal, skaady = == i,- a = was = inevisest v-knaky sad the not
inconsidershh amoansisey assoaisend whk estamissism afhanks em tbs basis of a shgis test semple
take severet memes star a suposted hhalme== jussia Posst sempke are most assed as indlemanna.

aristake oth=ahhh (Qass Y)phandam osmposeds dudas the Arat tw days er wesis star hashe
mesa k is assomsbly ommela that the seelvky h the Asse nymsmas eset tema panisie da===a= via
6s anooenmy psemey. At huge dmuspeakeshm, es sehty h the toss couli mpresamt smesdal
being sisared vis the Ever sad nursesi k the 65m, ehbar Anna the hashe la gossdom er essEur er
subsagmant henkes by the hhahan== ar parentsmoses ps6 mays; a ssoast supossue vis tbs bassism

"

pathway; or sente nahelatism myosam(s) at cesr thms(s) esa the ans under aamddarmelan

Gwen the lssk ofbeastie biosassy data sad eher seposse himary he=== ele =, k is not poestis to
mis est these scher pos6Ades wkk my depres of someomos. Aeoosdhety, a dues esy d==d==d
24 h mins snaph sad ashesenesty, sa in. vivo oseshg svahadam wee :=aa===== dad Omtythe

j haar was partened sad the useks efes Irvivo somshs sashnes were not m hk ths
' w

{ pnBudmary endenes reparesi shove. 1kse, es vaises aported shove appear to nynset a*

ressomshis estianses ofphutaminan % sad hohes a measure afoomservatism
,,

-

i .

i no 50 year comedmed dess equivalues Sama tis beste were ashakesd la soonadsmos whk the
i ses6od pm Arth k P4EamI== 30 efes hammalamal ch am Radologiost Freenstism, using
| 6s sammydams, dadh*=, sad ame==a d deposiones d===8 bad above ervedoes tissess sad argsms

i and ars ===== art ==d la tabular hanbelow:
:

SO Year '.-=-nenad Dess Equirmisses (rema) tema July 38,1996c
Asses Embalselon Beesks all possess of Fu (Arut Be miraD

TotalT1ssas or Orgem "Pu r.
,

j EShative Does 0.03 0.41 0.44

Equivsket

i Bons Surtons 0.33 4.56 4.89
i
!

! IJver 0.07 1.01 1.08

!
( Imass 0.13 1.54 1.67
1

i - Note: C.wimad accordhg to ICRP 30 methodology.

!L
5

'

3
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L.omgrd Hadrickson1
- *-

.

{ March 14,1996

| At my magestion, Mr. Dadral was evahnted by in-vivo osumsing a tbs FeniSc Nortirnest Madamel
! Iaboratory (PNNL). Thess comms were pere ===t en Palmasry 12,1996, sad revealed no dsesessMe
| "Pu activity A = 200 act) la the lump. However, 0.3910.26 ad of "Am were men ==ed la the,

j langs,A = 0.26 act). h tiums sad W of this lutake af "Am are not knome.
| hp-Aa== with Maars. Tashimmyod, Dendral and other pinut persammelindsats that the phammh-
i

sauros was reindvaly pure ad hemos k is esteh that the suposure es "Am was sesodseed wML the
aantaatat pistomimm istake that oconned during the week ofJah 24,1995. kispossAds that the,

intake was homrod eases thus prior to Jammary 21,1995 as a adne ammqde onBected Soma Mr.
;

!' Demiral that day was reposted to cemenia 0.05910.23 pQ/L af "Asa (1,, = .011 pO) idduk
i

;

.c' to a deny mmmedan af0.oss pa. Focal samples a=E= mad as Jasmary 22 sad 23,1995, |

| were E=wiss posieve ar "An Ammehg the suposum to "Am osammed as Jammary 20,1995,
!. when a loss ofconsrol haatam oommed, the estimmend futubs ofIMs asAds would be about 0.5 sQ
j

based as the arbe data sad 0.12 mQ based en the Aust remes. Thislevel afimembs is sat h===vha-r
{ wi& the in-vivo count perAmmed by Belgelson SaismalSs Servious sa Muuk 27,1995, h idd6 no
i d==*=Ma activity was Anad, but would be too amnE to ylsid 6e amount af"Am ==amered by la
j the hags by the b-vivo count ofPelesey 12,1996.

! A more likely thus of haaks could have bosa during mid-May 1995, when air ammptsg seemits
! indicated a loes ofcomtml sad a selsens afthis ansEds imes Fish sad poesth sles hare la the esEty.
j Ifthe intake is asammed to have comuned an May 15,1995, sad, Woen est lask ofspedSo knowledge
j regardhg the serosol, adsg standard osassivielve datuk vshes afsobbEty Oms W wl& a posthes
! sins of1 pas AMAD, the hug deposhism =an==sumsmes et*mbed by trvive cometing are indsados
! of sa istake ofappradamesh 80 ad. This saimmes is osaddashh poseer esa asiassies made ashg
! ( the readts Anna the Jammary 1996 test nashuis seish imammond a enh aantism ate.17 pQt.e.11
| (MDA = 0.15 pC1) af"An Asamming mehhEty Osas W, this womM to agnhaiset to mjetsim of
} caly 5 aCL For sobbEty Classy, the ommmpandag imembs is umsEur, shout 2 aQ.
1

| Gwen an esthasted acute inhalatism haabs af"Asa af 90 a0, as suggeted by the in vivo data Aw
i the imag, k is somwwbst paamsg that "Am was not dessessa h ths *=am - Assundsg ashhAty
| Cass W, AMAD of1 um, sad lutabs 9 months previonsh, the espected shalsest deposMon womMJ

be an de anser of= vent ad, was abon ee lswer nest enansMs by.twive commdag. And, seset
| puhuosdoms by de Umbed mass 1k====h= md UmmhanRegindshs= sown that at lang thmes
! star lutake, virtuaRy at afthe systando "Am is la se eksistem, sad the elsersnes Asma tbs Ever is
I = "Py more rapid (Tm = 2.5 y) them preested by the ICRP (T = 20 y). ';
}

'-

! h observations Aom the initid 1s-vivo measurements are thus mass hangaive of an asser musBar
! intake of "Am as suggested by the amanta data. .P- ^c4,, the in-vivo readts could be
! interpreted as an intake ofa soleMBey Qass Y compound of"Am endag May 1995. Note thatif
5

Qass Y * assumed, the intake worJJ be slyMommely lower, viz. shout 4 aQ, wMak is consistemt wths
em ani--- amived Ama the anal data. However, compounds af"Am en typionny me sensed

1 amore rapidly Dom the long sad thus are camshiared Class W. Aconsdagh, adationst'Woessay
j mam-rements are d=8 o sein adational indbrustina Anna whis more deedtive sadt
I reliable smi-maa ofintake osa be mada. As a =bl===, these should be an admeia==f in vivo

comeths series sad a three day =8-=1=*=d 24 hour urine assuple. Fenal sempEng omdd also
assedinfor=mian h screts samples should be spedGcany r 'Y * P smalysed A r- i

)b

!

|
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i '

'

| *Am and "Cm
; -

4 In the lutarks, howevgr, um E adedanal bisessay deem me obesimed, based as the very mudted
@ sysEshh at this thus, the amb==*=d haaks of so mQ Air "Ana should be comidored as
repressening an apper Aindt, 34ket any wat be adfest to downward avhism en the basis of!

,
;

! eddhia==1 binesesy dass ad amare deteEnd ammedsmisst afthe Esty alresmmutamoes af the aposure,

j Based on the ammmety avedshie data, sad in poetismier the amanties data, a amore asRate 'best

i estimmte aftsseksP, would be as the erdes of 20 nG, sad this valse h r=aa=====daA as a prowhiemal

| =m6=== orkesia As hashe of 20 aQ oorrupseds to a 50 year comedoed adbotive does equivelset
of 8 anon and a 50 year casanteed does equivshmt to the bens ==&=== of18 zuma, assuming sobbEty

'

Class W. He emanang desse er rhbAty Class Y womid be somewhat lower.
;

I ne in vivo ooast afldr. Desdent aveeled a pommis depedian et "Ca k 6. anc. ne asshs
an asthaty a===Im== wiet aussia sashuis sende elemland esshg Jammary 1995 whisk wees poskive

,

Ar " Cat sad % af an imasks ofthis =dl===aad, but umhetumsesty were not Adewed op or
| aa-ar==d usE the is vivo commes pedussed by PNNL mese them a year later. Ushgthedeathed4

resuks of the two 50 adames Ever counts teksa by FNIR., the Ever deposition of "Cm was
,*h====d 260173 sa, wet above the nyested I, af 47 aQ. Hemover, there is osasMarable
emoartainty surrcam425 the ovalmados of the two laevidsst 50 adames Ever comes teksa on Mr.
Demiral WhEri k is proper sad salmeldestyveEd to couldne the data Anna the two counts, the 18
ksV L :n.s y peaks used to M"Can were absume in ame asumt, akhough opsmaly appenet h the
oesr. aina 6.posammy afhamemnous tenthe Pa and seer m rays as wet as oest Anton est

i might asbot the la vivo conning summks, k would asma to be pendsat to whomim padhin==I jg.,|ygf
| osames and a ahe teossaqrbetro unidag an ashunne ofistake er eis = naa However,given the-

| ' Ever deposkism salmene masking Basa to k vivo asumalmg seeks, the potestist ad==ma== afthe
'

pessEde magskode of 6e leashe aftis ansEdo &suid not be undersahmated, and the Amyestamos
ofa; " " ",ivandsdam tr this sisammt osanot be too meengly senesse.

1

In adados to the assimide stammets doomssed abovg seveal nedan prodnet rademasEdes were
detected in Mr. Demiral by the b vivo counts, amost signidosetty 1911.8 mQ af 8''Cs and 6.111,34

' =0 af"Ba. ne levais afbee afesse umandes wce . mand ='%r atest m ** preclude weapons tes
Allout er oser sevkomsmestal sources as a asures, Eisse Mr. Demiral wm&s widt esse assEdes

( " "j, k k asammed that these levels so Indiandve of a more er Isas &senio osampatisest;

exposure dtnation, and, given the hvels detected, that the deses sttrhetshis to these abs 5 des me'
,

thentre Esty to be missively must. However, k k :======== dad hat a more la derdt asseammet
'

t

be made afthese aposses, with a sye to both assignment ofdose and to detersmiming sihotive
i coment sensegies to obviate immes suposures. Also ====ned was 120 mQ ofthe asternly ooomrdag |

=dla==amda "K, a mmunal quantky Ar a man afMr. Demirafs simo.

' Sayed T4.: ':; '

I AccortEng to i=A==malan provided endog sqrvidt, Mr. Tadisedsk was weaking wist a 1 ma placed

i ph*a=h== source both isshle sad outside a hood in C lab during the week of July 24,1995. Based
j en a reconstmotina othis activides, the Esiy asemal dets ofesposes was July 28,1995, and this date

was used to book colonlace the lutaks using seisable models. As is true of Mr. Dendral, the
jb .

1

:

:

|
:
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1
,

! d==r=dmada= ofthe imenks was oosqEsseed and rendmed ugg ass ==k by the pendy of &as, i

i
,

spedanah blessesy desa, svagebis sad by the near andvy 1sagh ofthus between es muly.-
dass of empoemre and the biosammy. Fenal smugies wue seEsser4 en Decem6er 14 and 19,1995,

40 days poet insideas, sad was repened as omness;q, a.ase pC120.a22 med 0.031!gaf0.021 h and 0.04010.023 and 0.021i30 af "h, astuensedto 2e. Eask sample
|
| was aa===ad as myresamt a ahde es/s ensisekst Ho neyamend h ase sehelvetr Ipga. An

estimmes afhanks was smede ashg these data and es anodst put Asth in 1CRP hhBasalma 30 la ths
sexes assumer as was dans er Mr. DeuteL Esos data en the ah======Imla, of the aeroset aus

'

|
unavaBahia, esemIt values eta Class Y servest wth AldAD = 1pm wers ====ad, abag wie a,

,

'

single soutelahaladam De coloalseedlutakswas:

|""*" Ps: 0.51 aCl (19 Bq)

|
"*Ps: 0.25 a0 (10 Bq) ;

F

no above peEndaary eselmisess are camsiderahty lower than the upper Essit (Is "most osamervative
assungties")lutaks' of B.1 aQ of "'''"h omladsted by County ofIms Angeles Depenemmt of

;

j naakh servious and reported k their letter to you emed Desse6er 26,1995.

I

! ns 50 year casamitted dose equivalenes tout this tuesks wees seismisesi k sossedamos wit the

j mu6od put enk k Pepiensina 30 afts lan==ssimmel t'h an Radeleginat Protenden, asks
es assespdams, estants, sad endeseed depedisms desmeed shove er vedoes themes sad ages'

.

sad me ======d ad la tehmier ammbokm: .

( SD Year t'h Boss Equhehmes Grama) Areas July 28,1995 ,

"

Aames I shalmeise Beembs ofIsa amas ef fe dEssed T 9
i i
!

Tisses or Orgna "h "'''"PIs Tosel
.

Edhative Does 0.07 0.16 0.2s'

Esimivalass
'
i

|
Bass A=rhan 0.68 L78 2.46

.

0.16 0.37 0.53| IJver .

!

I

j 1mmes 0.29 0.so 0.s9
,

| Note: Calonisted scoordag to ICRP 30 mededelsgr.

At my suggestion, her. Taghhedsk was evehmend by in vive osuudes at tbs PaolSo Nenhwest
Nadomal f %(PNNL). Dass commes were pertensed as Potenary 12,1996, and sevaaled no
detectable "Pa activity (L, = 81 aCI) la the langs,

nis employes was patemeissy empossa to "Ama dudsg the above mesdamed ladisut in F hb in May
1995. A them day siembsed 24 hour udas sample was obtained in Juanary 1996 am4 Mr. Taghhedd

.. . . . _ - . - . .. . . _ .
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,

l underment h vivo ocaming at FNNL am February 12,1996. na b-vivo condag rundts revealed
deposidans k the whoh body of a ammal knt, of the masssHy ooondag raesumaEas "K Ar a:

_

i p--- andr. Taghhadsw dem, ad hveis of =cs sad "na shout a order afangskods kwar em
| k Mr.'DeadmL A ashaml espoddse af 0.3310.32 su of"Am(I,= 0.19 aQ) sad hug depoddes
; af031 0.13 % = 0.11 m@ wass maammed. Aasmudag thet tho supoems to "Am ocamuod dedsg
j the May 15 inddest h F kh, ad es sense deemit vahas used above, tbs estimated asses khaistion

i natake Ar Mr. Taddendsk is 64 mQ utisk hassess a abdstal depeeltion ==8-=*=d at shout 4 na

| . If the serosol were Qass Y, the sealented insabe is ash about 3 sO, wla sa i=Hasand skeistal
; deposidna afemW a tw tems afp(% below 6e deemadan kmk ofthe in vivo asesy. Gwen the b vivo

| remka as nported by FNi% the does saggse est es asmael ashbEky dass Em sommaksm
| betwesa Y sad W, and hemos betwena 4 sad 64 nQ.

.

I

! De udmalysis ussts enemised Susa the Jammary 1996 sample revesied ( 954to.021 pO/L 'af"Am,

| which, using the EXP Pmaan,ni== 23 Rateemos Man vales of 1.4 I/d Ar edmary enantion
_ , "as a daqr ammatism af0.076 pCL This casaspeeds to en hidat soute lahalmelas haaks.

! of about 26 sQ Ar adiskey Gass Y museist ad aben 13 nQ Ar sabbEty Gass W massernet using

| es x2P 30 metod and ansehead Maidando pasumsema. Sam nanka, tahma h oa$moden whk

| the cdcahsinas based on the indvivo amtm, agsk me stromsk smenstive that the asiststy eines les

! between W sad Y.
i

| Taken togs 6er, the ashshuis munits and the in vivo commhg amults suggest that the "Am istehe
| wasintheempsafatwtemsof a(%sadEmWdimotaussed40sO. Hisisa= sm ewhkseguits

!( abesimed udh es lung madet seasss5 yet Asik la ECRP PuhEssden 66, as wee as wkk the aushuis

| pedhamed Aram.nment anihhtuin,40 mQisput Ane as As provkin-a pper ame endpmesa

i of "Am heeks Ar Mr. Dddeeds, wl& es %sst animmesf set sensmest lower, at pashsps 15 an.

7 assumkend shedve dess equivelmut er a 40 ac sauts nhabela= jutake ofsekhEty
a

| ns 50 ,

: U ses W Amis 16 run and es omnespameng 50 year does equivahmt to the bens surtoss is M.7 )
rem; doses er a 15 aQ henha would be proyasdsmatsh lower. Adedonal 40mmesy me
reaa===== dad wit an eye towards vandselen er seemammet af this iskist esthuses, lashess an.

! additionalin vivo assammmmt and ashe tionsesy. Alas raa===== dad is a review ofoperatinas to j

: doesumins mese prealesh when an esmes esposure might have takaa pleos, j
|

DsbolsmutRey
.

'.. .

Isvuls of"Asa k a ndas sample sulumhead by Ms. Roy dudag Jamnary 1996 were below the stated
doesadam Emdt of0.062 p0. R is not know may the hhammary reported a essectina level Ar Ma. Roy i

Aw thans sasaur *= est er ner. nghedsh, skhaugh pammmably a ammE= samph was abektsd (
;

| mhid could anosus Ar a part ofthe amsunes. Nes below doesadam Emk vahm reportal by es
hbarstory Ar Ms. Rey wase used as a teds Ar andmedan of henke, then her heats would be
asthastM as 18 aCl by assingy wie Mr. Tagliandsk. However, k ammt %4 nessm6end that
mukaanny sysse ,ihanis as best. An andgehs say imenke to Ms. Roy as the dagh adu samphs ,

'

noks was bdow 6e dsessdaalhdt. But, sive the high deteceism Emk, k is W that 6e'

udne bioasesy be rupested ashg a three day siendsted 24 hour sample so that a more Usemitive,

j sethmsse ofissake ama be ends; in-vivo coundag is also reaa===== dad

iC
4

!
*

i

i

i
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!
h ammary, the maaka assimmens and manchend desse nymous omsundvs andmuses and me based

f upon very Esmited data obesimed less star tbs insaba The umsmesisey h these esdamens is late *;
thanere the does sehesessimovided above represset osamervashe endensens wM4 are h sense esass:

i apper.Endta. Adatlasal dets are essendal if more rutsMs enehmstas are dedred. m is strongly
| ;W that admen =al tiosassy be pertened a at three amployees. EpsM, h vivor-a

| wkeh, body, has sad Ever asuses =d tree day dashead M hour adu numphs wth speciSo
; isotorio manyds er "'*'em, "Am, ed "Cm deaM be p=e===d sad that these das be take
j

with an eye towards vanamele= or :=m=== == d the providenst asshauses provided above.j * " */, host nashess Ar these spostSo nasEdes oneM provies aas I h6mmedna assed la
.

i ausseins dose, as woeu runospessive - af apenesses ma a ad=== to ask enharj
indentamges med baner esens the times sad dessas afths apasons. Nees that the ruksbek lass

j alspeed peded betwesa the Enh thus of asposure sad the presamt tisse adds asaddesdh to the
i dif5seky and anositalmty of the imeshe estimmesa, ad undammeras to ased Ar kommsesse
i

1-paan.-enela= ofa adshis nushe hinemmypumpun as usE as e appreydsen pha er hisammy sad
i

o*har haakh physiss Ademay k the event afloss of asmand er star poemmedal asses =asebm=I
! suposure siematisms. He syseldes ofthisprograma wE dupsed as the tyys afweek, qmmehiss and'

funus afthe speddo nasEdes used. However, am es beds arts tdurekservaden afthe your AsEty
and subasement assumises whit you, as a % the routine bloesesy progna Ass $ heimis
roadme quartsdy abbs innespb eeles amahams er aR entweddag udelphasmbus, sendelma, a-hum,

! and other mothddes. To asume proper deesseiam and esseret ofyse-aE=I emposures, the dueestian
i amics Ar phtanism sad === inh = k udu eseM be s o.az dem(is o.o1 0)per maph. Am7! aumont h. vivo has sad Byer some h also recommanaded Ar assimids weders. For aufwadies widt

anion pranuss, rombs game =& adsahms == ahs r- -- a a napsedhs = es--ma.
( hvohol, pass been asshoes and gammes senas adske be sukshin. Bewover, the asesstlon kvaltar
'

$s -malblam ==dar comidameise sould be ==Abd=* as a =Ima==== to asesst s 10 per out of the
,

.ppasshh Au. m k amarand est en .d s sesspass in auded out awayeemy or asmy, sad !

a era day snmeissed u naar maple k W h adahim, proyblea somM be made Ar
pmmet assana maidhssadamhesesewinsexposeederpassedst -da a lhedes. Neesest
as move r-a - dmi - me anypm of= ove=E usammy mammedas prostem, = tie h tem
is het a put of an habshe r man - processi= presnes An asemmat ashamn.

Hopaedh, the evehme% provided above is elser, but, Ehen the pendly of avsAshis dets ad the
Isrps encartshales, k k bevkshis that gesadams wE ades. Ifso, phans do not hadnes to age = ans.,

Simourelyyouni,

;

i

L.
;

|
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1
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