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STATE OF CALIFORNIA—HEALTH AND WELFARE AGENCY

DEPARTMENT OF HEALTH SERVICES
714/744 P STREET
PO BOX 942732

SACRAMENTO, CA 94234 7320
(916)323-2756

PETE WILSON, Governor

March 19, 1997

Ms Patricia Lerkins

dsSu

State Agreements Program
Office of State Programs

U. 8. Nuclear Regulatory Commission
Washington, D.C. 20555

§0 11 WY L2 YVRLE

Dear Ms. Larkins:

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

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

Sincerely,

gt

d E. Bunn, Chief
Compliance and Enforcement
Radiologic Health Branch
Enclosure



L} .

STATE OF CALIFORNIA — MEALTH AND WELFARE AGENCY

DEPARTMENT OF HEALTH SERVICES

1448 WEST TEMPLE STREET
LOS ANGELES. CA 90026 65698

February 27, 1997

AS 95-5 Muiltiple Transuranic Exposures
to a Worker at 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
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 concemn 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 and Place - Between January 1 and December 31, 1995; Isotope Products Laboratories;
Buinank, 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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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 licensee’s radiation use and control program to assure
continued compliance. For the radiochemist, bioassays will continue to be done although no
ciinical 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 Compliance
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 Ronaid L. Kathren are attached for all three individuals exposed during this incident.
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October 8, 1996

Mr. Gary Gilmore

Isotope Products Laboratories
1800 North Keystone Streit
Burbank, California 91504

Dear Mr. Gilmore:
REVIEW OF IPL INTERNAL DOSE EVALUATIONS AND DATA

A review of two internal dose evaluations and the bioassay data compilstions has been
completed by Eugene H. Carbaugh of my staff The scope of the review addressed the data,
sssumptions and methods, results of intake and dese calculationa, and potential directions of
impact, but did not extend to & complete reevaluation of the data. Some significant dose
ahawmmnmwmm&dymwmdwmm»
the dose limits of 10CFR20.1201.

lfywhavemquumdummmycomwuancmw
directly at (509) 376-6632.

Very truly yours,
Domale ERY

Donald E. Bihl, Manager
Internal Dosimetry Project M e o
Radiation Protection Services : S
HEALTH PROTECTION DEPARTMENT

db ch
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BATTELLE REVIEW OF ISOTOPE PRODUCTS LABORATORIES INTERNAL DOSE
EVALUATIONS

Amviwofmimunddouwﬂmﬁonnpomwlcompﬂdonofdnaformm
mmwmn.cmum.dmmmmm
Internal Dosimetry Unit. The reviewer is the senior internal dosimetrist for the Hanford Site, and
has extensive experience in plutonium and americium internal dosimetry. The review addressed
the data, methods, and results of intake and dose assessments, but did not extend to complete
reevaluation of data and reassessment of dose. Where significant discrepancies or esrors were
found, corrected values were provided. The potential impact of alternate intake dates (two years
earlier) is briefly discussed.

Reference:  Letter dated March 24, 1996; Ronald L. Kathrea (WSUTC) to Leonard
Hendrickson (IPL)

Phaonium Jatake fhr Acet Damsient

The intakes of 1.3 nCi ™ Py and 0.11 nCi ™Pu are appropristely calculated for class Y
material, based on the fecal sample result and the assumed July 28, 1995 date of intake.
An argument could be made that the ®Pu result does not indicate actual detection of
Py, because the error term is greater than the result. However, the use of the result
does provide & ressonable upper bound on ®Pu intake. Lack of detection of Pu in the
March 11, 1996 urine sample is consistent with these intake estimates.

The dose calculational details are not provided; however, it appears the intake-to-dose
conversion factors used were those of ICRP-30 Supplement to Part | (1979). Use of the
factors in ICRP-30 Part 4 (1988) would result in & committed effective dose equivalent
about 5% lower, & bone surface committed dose about 15% lower, and a fiver dose sbout
30% lower. The differences would be directly due to the change in bone surface and liver
clearance half-times (100 to 50 years and 40 to 20 years, respectively). These differences
MdmdMManmofMdmwihmdwm
wme [imnits.

R. L. Kathren identified the possibility of a **Cm intake based on possible in vivo
detection of ““Cm in the liver and results of the January 21, 1995 urinalysis. Urine
samples collected subsequent to Kathren's report ( March 11, May 14, and July 15, 1996)
mwwtommwﬁMmd“CmWMmimmm
occurred An estimate of the magnitude of such an intake requires more information
nprdhupmmddhukedmmddmmmmdhnotmmbythizm.

leonwrinxahm'lmhﬁonmuﬂuionmhukummoﬁkdy.mdtm
their dosimetric significance is minor relative to the transuranic intakes.



Phaoskun ntake for Savad Taghizadel

m*%am.myuwvuaumdum. I caloulsted
0.279 nCi as opposed to Kathren's 0.51 nCi. The fucal excretion fraction I used for day
140 was | 2E-4. nummmmwmmmo{mm
'"’“’Pnfwdwnplommh&auﬂhm(l.o.,didnotdividoﬂnmbym);
by my calculation that would give 8 0.56 nCi intake—closs to the Kathren estimate My
”'Puvdueofo.uSnCiilWthoM'oo.ZSnCi. The lack of detection
otrummxwuylammmmum-ummm.

Kathren's plutonium dose estimates are consistent with his stated intake estimates The
dose calculational details are not provided; however, it appears the intake-to-dose
Mnmwmmam-sosummmmm). As noted
sbove, use of the factors in ICRP-30 Part 4 (1988) would result in & committed effective
dose equivalent sbout 5% lower, & bone surfiace committed dose about 15% lower, and &
izver dose sbout 30% lower. The differences would be directly due to the change in bone
mmuwmwm(ioomsomwwwzomm).
MMMMMMWMMNMM

I concur with the difficulty identified by Kathren in reconciling the *'Am data from in
vivo, urine, and foces messurements. If the intake were assumed to have occurred in
January or November 1993 (two years earfier than Kathren assumed), the revised intake

' mmNmmmum.mm.swzm for class W,
and for class Y only sbout 10% higher Based on in vivo skeleton counting data, the
esrtier intake would suggest no significant change in megnitude for class W and sbout half
as large an intake for clags Y.

Kathren suggestod the solubility ies somewhere between Y and W. The use of & nominal
mwmmvmmmmwmdmm-couu
hvivodnnmm-budﬂimaﬁub(&)ﬂbbothwiﬁnlbanahmadmﬁ
tlnhadvonkduonmwcnimdm.h(lzncn If the intake occurred two
mm(lws)mmmwmmmwmmmu
63, 11, and 11 nCi, respectively. Puﬂh«andyisofukmivccontiuﬁmniﬂnbriu
this data into 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 | factors, the committed dose
equivdmtothebonembeudmldbﬂ?omnotJG.‘Irqnuulmluedbyhthnn.
These results would indicate an overexposure by more than & fisctor of seven; however,
there would be no clinically observed effects at that level



Reference: * Tabulated Summmary of Bioassay Data snd Lab Data Rep rts

There is & discrepancy in Aret Demiral's May 14, 1996 **Cm result as reported in the Lab
. Data Report (1 9E-1 + 3 3E-2 pCi/L) and s tabulated in the Summary of Bioasssy Dats
(8.5E-3 + 8.5E-3 pC/L). Presumably the lab report is the correct value.

January 21, 1995 and March 11, 1996 results are essentially identical, as are the May 14,
1996 and July 15, 1996 results (which are reported as identical). The likelihood that
m-us-:olommmAmmwmmmmbn
collected at widely separate times seems slim  The data suggest thet **Cm has been
readily detectable in urine over & one-year period, and the intake should be evalusted.
Alternatively, the data could indicate some kind of quality-related problem with the
analysis or reporting of results.

Reference: Letter datod April 26, 1996; Walter L. Milne (Radiological Safety Services)
to Larry Headrickson (IPL)

A consistent error in calculating dose from intake appears to have been made

this report. The report references ICRP and Regulatory Guide methods, but does not fully
show the calculations. Apparently the intakes have been divided by the nonstochastic ALI
of 10CFR20 Appendix B, Table | and then multiplied by the stochastic dose limit
conversion factor of § remVALI. The nonstochastic bone surface dose conversion factor
of 50 rem/ALI should have been used in all of the transuranic cases cited to calculste the
most limiting committed dose equivalent (bone surface). To obtain the committed
effective dose equivalent (DE, as used in the report), the stochastic ALI which is listed
parentheticaliy in 10CFR20 Appendix B Table | should have been used and the quotient
multiplied by 5 rem/ALI. Results of using the correct dose conversion factors are
discussed in the individual cases that follow.

The net impact is that for all the cited intakes und doses, the bone surface committed dose
equivalents should be the more limiting with regard to the S0 rem/year dose limit than the
committed effective dose equivalents in comparison with the 5 rem/year total effective
dose equivalent fimit.

ehcmtion seleted 10 Send Taskio o

The calculated intakes based on identified air concentrations are correct, however, their
conversion to dose is wrong.  The correctly calculated committed effective dose
equivalents are 0.023 rem, 0.00] rem, 0.098 rem, and .005 rem for **Cm, **Cf, ™Py,

and *Cf, respectively

The 1993 *'Am dores are slso erroneously caloulated. The correct values are 7.5 rem for
the committed effective dose equivalent (DE, as used in the report) and 125 rem for the
committed bone surface dose equivalent (CDE, as used in the report). The report does



not identify the intakes used for the 1995 doses, 50 & good review of those doses cannot
be provided Based on the erronecus spplication of the nonstochastic ALI to the
stochastic dose limit discussed sbove, I suspect that these values, too, are wrong

Information relsted 10 Aret Demiral
The range of 5.8 - 12.5 rem should be 3.5 - 7.5 rem for commisted effective dose

equivalent for the same reasons as cited above. The more limiting reguiatory condition of
CDE to the bone surfaces would range from 58 to 125 rem.

m*cmm«zucamummmmmm of
0.600 rem and & bone surfisce CDE of 12 rem.

The compiled doses, again, demonatrate the n ixing of nonstochastic ALIs with stochastic
factors. The summations are correspondingly wrong.

Information on Debolesna Ray

The report indicates the DAC is used whereas the intent appears to be to use the measured
air concentration. DAC refers specifically to the Derived Air Concentration values of
10CFR20 Appendix B. The intakes are correctly calculated, however, the same dose
celculation errors have been made as described above. Corrected values for committed
effective dose equivalemt should be 0.317 rem (™' Am) and 0.159 rem (**Th), with the sum
being 0.476 rem. The bone surface CDEs would be 5.28 rem and 3.18 rem, respectivily,
and their sum is 8 46 rem.



Ronald L. Kathren ‘

P.O. Bow 415
Richkend WA 953582

1800 ;7-;&16

March 14, 1996

Mr. Leozard Heodrickson
Isotope Products Leborstories
1800 North Keystone Strest
Burbank, CA 91504

Dear Mr. Hendrickson:

e sccordance with our agrosment dated Jesmary 15, 1996, the Shliowing intersel dose evaluations
gre provid 4 for three employess with suspected imtakes of radioactivity. Following s & beiel
discussion of the evalustics made for each employss. Note that sinos the reguiations sre based on
intaks ridher thas uitimsts deposition smd does within the verious tisnes of the body, dw primery
effort was directed towsrds determiastion of & reslietic imtake estists, yat o thet mcinded s
sppropriste degree of cosmservatiom, wsing scospted models snd methods comsistem with the
regulstions, even though thoss modals mey 8ot reflect the most recent blokinetic persmeters md
understanding of the biokinotics of the actinides in partioulsr.

Aret Demitral
A focal ssxople obtsined from Mr. Demirsl on December 135, 1993, was reported as contabsing 0. 14
pCi £ 0.038 of ™ Py sud 0.012 £ 0.014 pCi of ™Pu. though k is not knows whes this intake

occurred, for conservatism, & wes assamed that Mr. Demival recsived s scute inhabstion jutsko
during the week of July 24, 1995, when & plutonium relesss ocomred is C leb. The lkely sctual dete
of exposure was July 28, 1995, end this dete was used to back caloulse e

models. The determinstion of the intaks was comphosted and rendered By the
paucity of dats, specifioalty blossssy deta, svailable snd by the rather esrsordinery bungh of time
berween the Braty dste of exposare md the bioassry. The mithel biossssy smple wis mot cullacted
vatdl December 15, 140 deys post mncident, and is sssurned to represent o siagle dry's exoretion. This
was ¢ focal emrple which A i) end pealicoieery setkmade of hetaks ws wde using tess dacs snd
the model put forth in ICRP Publicstion 30. Since dats om the characteristios of the serosol ere
unevailsble, defiult values of ¢ Class Y serosol with AMAD = lum wers assamed, slong with &
single acute mbalstion. The calculsted jureke wax .
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Loonard Headrickson
March 14, 1996

B by 1.3 8C1 (48 By)
py: 0.11 8C1 (4 Bg)

The sbove prefimaissry estimstes are not mconcert with the upper lsk (s “most comsarvative
sssumption”) fatake of 8.1 Ol of ™% by oelonieted by County of Los Angeles Depertment of
Health Services and reported in their letter to you dsted Decssuber 26, 1995, However, there is
consdernble uncertzity b the sbove preficaiesry esthmetes These

E
;

the mncocilary patirwey. Al longer tmes poatintaks, the sativity i the fhom could represont msterial
being cleared via the Bver md exoretad i the bile, either from the istake i qoestion or ewrier or
cubsequent mtakes by the ishaletion or parcatasesus patireys, & recest exposure vie the imgeation
prthwry, ar scute inhslation exposare(s) e other tme(s) then the ome wader consderation.

Given the ok of beseline blosssry dats snd other ecposre kistory iafbemetion, & is not possible to
roke our these other possibdiicies with sy degres of confidence. Accordingly, s thiwe dev simixed
24 b urine swmple end sabsequantly, s in-vivo counting evelustion were recomsmended.  Ouly the
mmwdhmdhmﬂ*mmm‘vhb
prefiminary esimate reported sbove Thus, e valnes reported sbove sppesr to represent o
reasonable est.mate of plutosiom takn, wed Rokads ¢ messure of conservatim.

The 50 year committed doss squivalnts from this intaks were caloulated i sccordance with the

50 Yoar Committod Deve Lquivabsmts (rom) from July 18, 1993
o of

Tissus or Organ opu B P Total
Effective Dose 0.03 0.41 O.Mﬁ
Equivalent

Bone Surfhoes 0.33 4.56 409
Liver 0.07 1.01 1.08
Laumgs 0.13 1.54 1.67

Note: Calculsted sccarding to ICRP 30 methodology.



gL
Leonwd Hendrickson
March 14, 1996

At my saggeation, Mr. Demical was evaluated by in-vive counting st the Pecific Northr vest Nathoms!
Laborstory (PNNL). Thaee counts were performed G Febroary 12, 1996, aad revesied no detsceable
™Pu activity (L, = 200 aCi) in the kngs. However, 0.3940.26 »CI of *Am wers measured in the
lungs (L, = 0.26 oCi). The tine md chroumetsnces of thie mtaks of Am erv not ksows.
Duscpasions with Masrs. meud-phpc_dhhnuh”
source wis relatively pure and hanos i is unliely thet the expoesre to > Am was sesocitid with the
socidental phutoaium itake that ooourred during the wesk of July 24, 1993, R is possible that the
intake was incurred some thow prior to Jesmary 21, 1995 a8 & urie ssmple coBected from Mr.
omuuymwwmﬁo.omozmdﬂma,-‘oupa;ﬂ
correspands to & daily earetion of 0.083 pCL Fecal moiples collected o Jumnary 22 wnd 23, 1995,
were Hkewise positive for *'Am Atsaning the exposare to > Am ocourred oa Jamnary 20, 1999,
when & loss of control incident coourred, the sstimeted imtaks of thds suclide would be sboet 0.5 aCi
based on the urine data wnd 0.12 oCl bused o the feoal remsits This kevel of hetake s not Ssconghstent
wﬂﬁobmmwbymmm-“ﬂ, 1995, in which no
dnmbhwtlvkywhihmﬂhmﬂuyﬂbnd"hmdbyh

the hmgs by the in-vivo count of Pebruary 12, 1996.

A more likely tiroe of intake could heve bemn during mid-Mey 1999, when sir smplng resaks
M:hdmﬂdn“dﬁ-&b!bdpﬂ“hb&.
H the intake is aseuned to have ocourred o May 15, 1995, and, ghvan that lnck of specific knowiedge
regardng the sl Loty wamadard conserveive defiml vluss of eotobilicy Class W with & partiole
e of | pm AMAD, the hing dopositior messaruesmmts ok simed by w-vive comuting sre mdiontive
of sn intake of spproximetely 50 sCi Tt a0 comidaraiiy gromte S eaevetes imode wig
the results from the Jamuary 1996 focal smatysin wikich indicated o daily exoretion of 0.17 pC3t0.11
(MDA = 0.15 pCl) of ™ Am. A-ﬁ.nﬂ.y&.w.ﬂwﬂh“bn,hﬁd'
caly S aCL For sokubility Class Y, the curresponding intake is smaller, sbout 2 aCL

Given an cstimated scuts inhalation itake of > Am of 80 #Cl, ss suggeeted by the in-vivo dste fix
the lung, it is somevwhat purziing that > Am was not datsoted in the skelston. okl y
Class W, AMAD of | um, md imtake 9 swonths previcusty, the expected skeietal deposition would
be cu the ander of severs] nCY, wall sbove the lowar Realt detactabie by invivo cocmting  Asr', reowat
prabbcanoe by the Usked Sces Transurmio sod s Faghecss hwve dhown that o lomg thmses
after intake, virtually all of the systemic *'Am is i the skelston, sad the clesrsnce from the Bver is
considersbly more repid (T,, = 2.5 y) than predicesd by the ICRP (T, = 20 y)

The observations from the iitial io-vive messurements are thus more indicative of sz exrBer smalier
intake of *'Am as mggested by the excrets data. Alernstivaly, the fa-vivo resukts could be
interpreted as m imtake of & solobility Class Y compowad of ™' Am durisg May 1995. Nots that if
Class Y s sssumed, the intake wou'd be siguificantly lower, vir. sbout 4 oCY, wikh is conslstant with
the estimates derived from the focal date.  However, compounds of > Am arv typicelly are clesred
more rapidly from the lung sad thus we considered Class W. '

messurements are recommended to gen sdditional mformetion from which move deflnitive and
relisble estimstes of intake can be mede As @ minmizoum, thess should be m sdditions! in-vivo
counting series and s three dsy siroulsted 24 hour urine ssmple. Fecel semmpling could also

useflul mformation. The oxrets smmples shouald be gpecifically radiochemically saalyzed for
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Leonsrd Headrickaoa
March 14, 1996

*Am sad *Cm '

In the imterkm, Sowever, untfl sdditional bosssey dets sre obtaimed, based on the very Nmited
information svuilsbie ¢ this thns, the estimated istaks of 80 »Cl for *'Am shoukd be considared s
represstting s spper Lo, witich mey well be milact o dowrward revisioa on the basie of
sdditional bioassey dats smd mure detafled examinsion of the Biely ciromwmtanocss of the @sposure.
Based oa the currently svafiable Cota, sad i pertiouler the exoretion dsts, s+ more reslisic Dest
estimate of itake', would be o the orde: of 20 uC., mad this value is recommended as & provisional
eatimate of take An imtake of 20 5Cl corresponds to & 50 yesr comenitted effective does equivalent
of 8 rem sud & 50 yeer coxmmitted doss equivelent to the bome serfhoss of 18 rem, essuming solubility
Class W. The o.. . apoadiag doses for r~lnbility Class Y would be somewhat lower.

The in-vivo count of Mr. Demiral revesied a possible dsposition of *“Cen in the Bver. The rewults
are aively comsment with eorets suskysls resslrs obtmaed during Jesosry 199 witcs were posithve
for ™Can end mdicative of es imtaks of thiv radiommolide but wibetoestaly were not filiowed wp or
coufirroed vl the in-vivo comts purfrmed by PNNL more thas & yosr hstar.  Ustng the dombined
results of the two 50 mimute Bver cousts takea by PNINL, the Bver depodition of *“Cm was
estimated 260173 uCi, well sbove the reported L, of 47 (il However, thore §s considersble
uscertainty surrandicg the evaluation of the two mdividaal 50 misnte Bver counts takem ap M.
Demiral While, it is proper end schestifically valid to combine the dsta from the two counts, the 18
knV L x-rwy posks used to quentify **Cn were sbesat i ome ovest, akhough cdesrly apparent in the
other. Givan the possibility of lstarfirances from the Pu sad other x-rsys s well as other fictors that
might sffect the ia vivo counting resalts, & would sesm to be pradest to Joruie additionsl je-vivo
counts smd & wine bioeseny befbre mmiing s enthway of kteke fr this meclide. Flowever, given the
Ihver deposkice estimate resolting from the ke vho counting resits, the povemial seciovatan of the
possdbie magnitade of the wtake of e moclbe hould not be usdersathusted, snd te knporteece
of 3 nndiournalyss validation for this eemnent cssmot be too sromgly streesed.

ln sddition to the actisdde ebsznamts decussed sbove, seversl fissbon product radicsncides were
detoctsd i Mr. Demirsl by the ln-vivo comsts, most sigaificantly 19+1.8 #Ci of "Cs aad 6.141,3
2Ci of ™Ba. The lovels of both of Gess soclides wow sufficiently grest as to precinde weapons test
fullowt or other esrvirommental sources s & source. Simos Mr. Demtral wocks with thess mmclides

, K is sssumed that thess lovels sre indicative of » more or bess chromic ocoupetions
exposure situstion, snd, gives the lrvels detectod, that the dosss sttribetable to these soclides are
therufore Bkaty to be reiatively snsll However, i is recommemded that & more je depth wsssswnent
be mads of these exposures, with s eye to both assignment of dose sad to determining effective
coetrol strategies to obvists fiwure exposures. Also measured was 120 nCi of the natarslly occurring
radionuchide “K, s normal quantity for » man of Mr. Demiral's skze.

Saved Taghtzadeh

Accarding to mdbemation provided during nzy visit, Mr. Taghizadeh was working with & | mCi plated
phatosiuzm source both imside and outside s hood in C lab during the week of July 24, 1995, Based
0@ 8 reconstroction of kis sceivities, the Hcely sotual date of exposure was July 28, 1995, ead this date
was used to back oaloulste the intake using suitable models. As is true of Mr. Demirsl the
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|oomard Pendricksos
Maerch 14, 1996

docormimation of the misks wus comphoried ead redered s el Rfoul by te peadty of G
wpecifunlty biossssy deta, rvidls ble ond by due rathe aeraordin vy egth of teme betwess the Boy
m?fw-dlhlu-y Fecal sumples were collect. | on Decsmber 14 and 19, 1995,
W«pmwgdmw-mamﬂﬂ.muo.m
+ 0,021 of ™ Py gad 0.040 £ 0.023 end 0.021 £ pCl of ™Pu, referenced to 20. Esch smmple
was sewrnad t represse ¢ skaghs dory's enoreticn. The reperiad wecwraduties are rebtvely boge  As
eatimape of take was mmde uaing thess data snd the mode! put fiorth i FCRP Publicetion 30 i the
same mesner &8 was dome for Mr. Dumirsl Simos dsta om the cherscteristios of the serosol are
unsveilsble, defhok valoes of 8 Class Y oerosol with AMAD = lxm were assumed, sloag with
singie scuts mbalaton. The caloalsted ixtake wes .

mewpy. 0.51 %Ci (19 Be)
mopy: 0.25 aCi (10 Bg)

mm;ﬂqm“mmmumﬂmmm
assungption”) intake of €1 (i of W9 by caloulated by County of Lot Angeles Departusent of
Heaks Services md reported in their letter to you dated Decansber 26, 1995.

m”mm“WluﬁhﬁmWhWﬁb

S Yonr Cosmmittod Dess Equivalonts (rem) frees Fuly I8, 1995
o

Acuts -
Tiesue or Orgaz =p etpe Totsd |
Effsctive Dose 6.07 0.16 0B
Equivalest
Bone Surfhoss 0.68 L78 246
Liver . 0.16 0.37 0.53
Langs 0.29 0.60 0.8

Note: Calculsted scoording to ICRP 30 methodalogy.

At my saggestion, Mr. rmmmwmm.mwm
Netional Lsborstory (PNNL). Thess counts wers performed on Febroary 12, 1996, sad revealed no
detectable ™Pu sctivity (L, = 81 a8Cl) in the kmgs.

This smployee was potantially posed to ™ Am ducdng the sbove mantioned mcident s F lab in Mry
1995 A three dry mruisted 24 hour urine ssmple was obtained in Jeauary 1996 and Mr. Taghizadeb
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Leonerd Hendriokeom
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undervent i-vivo counting st PNNL o Fetruary 12, 1996. The in-vivo counting r.eults revealed
depositions i the whols body of ¢ aormal level of the asturally occurring radicenclide “K for o
perscm of Mr. Taghisedel's shus, snd lovels of ™*Cs and ™Be sbowt m order of maguiude lower than
in Mr. Dumiral A sioslatal daposition of 0.33+0.32 801 of ™Am (L = 0.19 aCY) and lung depoaition
of 073140.13 (L, = 0.1] =CY) ware smasured. Asseming that the sxposure to * Am ooourred durisg
the May ©$ incident i F lnb, sud the sasce dufack values vesd above, the estimeted soute laheltion
moako S ki Taghtradeh e 64 o0 wdoh iadiostes ¢ dhaetal Gepositcn esthrmtad s sbom 4 (i
. If the serosol ware Class Y, (he esthmated intake is culy sbowt 3 »Cl, with s indicated shsletal
deposition of ouly & five tame of pCl, below the detection Buslt of e ko-viv0 amey. Gives the in-vivo
resalts as reported by PNNL, the dats sagpeet that the serveol solubility class Bes somowhare
betweoen Y and W, sud henoe between 4 and 64 2L

The urinalyss results obtained from the Jamuary 1996 sumpls reveslod ( 934+0.021 pCVL of *'Am,
which, using the JCRP Publication 23 Refrence Man valus of 1.4 L/d fiw uinsry excretion

to ¢ defly exoretion of 0.076 pCi. This corresponds to e indtial scute imhalstion intske
of sbout 26 uCl for solobiity Class Y msserivi end sbow 13 5Cl for solobility Cluss W materiel using
the FCRP 30 method end amocieted biokinetic parmssters. Thess results, takss in conjunction with
the ¢ ulations based ou the fe-vivo resalts, agais are stromgly seggeetive that the solobiilty ciees Bes
botwoon W and Y.

Tokom together, the urimalysis results sad the in-vivo comting ressits saggeer that the ™ Am jntaks
wis i the ramge of & fow tams of #CY and Paly did not excesd 40 1. This is conslstent with resaits
obtained with the king model recsstly put forth js ICRP Publication 66, as well a3 with the smlysls

for Mr. Demiral Ou this bagis, 40 nC3 js put forth as the provisionul spper Heedr estipnats
of *Am take for Mr Tughlsndeh, with the ‘best estimets’ set somewhat lower, st parkmps 15 nCi
mmrmmu“u.wammwdw
Class W **Am js 16 nam snd ths correaponding 50 yesr dose equivalent to the bome surfhoss is 36.7
rem. dosss for & 15 aCI imaks woulkd be proportdcmately lowwr.  Addiions! Woesmy are
recommaendsd with &8 eys towarls validetion or refinsment of tis imitis! estiroate, incinding e
sdditioral p-vive assosscoent snd urine bloassry. Aleo recosmmended is & review of operations to
determine mors precisely when m scite expossre might have taken place.

Debolerna Roy

Levels of *Am i 2 uwrine ssmple submitted by Ms. Roy during Jemnary 1996 were below the stated
detection lok of 0.062 pCL R & not kuow wiy the lsborstory reported s detsction level for Ms. Roy
fve times grostex then that S My Taghieadeh, sithougb presunably s smalior sumple wos submitt od
which could scoount for ¢ part of the d@fference. I the balow detection Emikt valoe reported by the
laborstory for Ma. Roy were used as a besis for estimation of imtake, then her itske would be
agtimats! as 18 aCi by ssalogy with Myr. Teghizadeb. However, it mmst b remembered that
watisically spesking, there is no basis for ssekguing sery intaks to Ms. Roy s the simgle urine sample
resolts ware bolow the detaction it But, ghven the bigh detection linit, & is recommended that the
grine bioassry be repested using s three day shulsted 24 hour ssmple so thet & more Seflnitive
estimate of mtake cxn be made; in-vivo counting is also recommmended.



essessing dose, ss would ot o ciperughome smd Wecidemcy to farther
M-ﬁud‘-hbd“dhm Mot that the retsrively long
dqndpcbdbm&lwhdwdbp-&ndh to the

mmmmﬁ*hdﬂmuﬁ-—;“m
md other sctimides Tommm.lm'ddmmbm
mumumnmmusauhmmouﬁ)n-ﬁ An
nausl e vivo kg sod B comet s sk recormnded for sctisdds workers. For exff working with
fission products, rowtdne guartedy urnalyses are akso recomemended. Dependivyg os Gue wmclides
rrotved, groes bets walvess sed gooers sonss rkght be sabie. Bowsver, the datsorions lovels, for
&-&“MMN“-.“»Mswnuih
spplicabls ALL lhu.ndhbﬂoqhh“uml-ywuy.d
.mmmuh-hhw b additirm provishoe seodd bs mmde frr
proopt ure enpling sed aalyss following suapectsd or potewds] sodbdestal eskes  Wot that
hmm.oubmd-m&-y“mﬂhm
6 buz ¢ pant of su molostve redistion protectios progrim fir seweal ekiters

Hopefully, the evaluation provided sbove is chsr, but, givea the pascity of svediable date sad the
hurge uncertainges, & is inevitabe that questions will erise. If 50, phease Go not heskate to ogll an me

Sincersty yours,
%\



