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UNITED STATES ATOMIC ENERGY COMMI...ON

COMPLIANCE INSPECTION REPORT

. Name and address of licensee 2. Date of inspection

Mallinckrodt Chemical Works

Mailinckrodt/Muclear __ October 20-23, 1970 =
Box 10172, Lambert Field 3. Type of inspection ¢

st. l.ouu: Missouri 53145 e B

4. 10 CFITPmu) apphcable

" , Sl O 5y 20 and 30
5. License number(s), issue and expiration dates, scope and conditions (including amendments i
26+4206+1 10-8-58 10-31-60 Reinspection #18
Amendr ... No, 25 10-14+68 10-31-73
(amended in entirety)
Anendaent No, 26 7=14=69 10-31-73
Amendment No, 27 6=670 10-31-73

6 ln;pemor.'r;;dmga (:nd;exm é‘l'nomor{\pl.;twt)

The only items of noncompliance observed or otherwise noted ag¢ a resulc of this
inspection are as set forth below:

10 CPR 20,105 - "Permissible Levels of Radiation in Unrestricted Areas’
(1)(2) - in that radiation levels on the roof of & building located
in an unrestricted erea north of the licensce's facilities
were such that, i{f an individual vere continucusly present,
he could receive a dose in excess of 100 millirems in any
seven consecutive days. (See paragraph 49 of report details.)

u_m.z% - "Surveys"
- in that surveys were not conducted of incoming waste received
from customers to determine radiation levels or contamination om

the waste packages. (See paragraph 27 of report details.)

(b) - 4o that rediation level surveys were not conducted on the roof
of Building 100 mbove the solid active waste roow to determine
compliance with 10 CFR 20,203(b). (See paragraph 48 of
report details.)

7 Date of last previous inspection RS (‘om-p.m Confidential * information contained in this report ? Yes "“, No [S'
| (Specify page(s) and paragraph(s)) )

April 15, 1970

— “

! | e . b = e g
DisTrisy TION ' —. ,} / /{//;Z: B
Pivision of Compliance : C. Ashley o S
Headquarters (orig. & 2 cys) / Radietion S;M :
Approved by* i ﬂ]. W/ﬂl/\_/'

B 1
M. Allan, Senior Radiation
/spgcialist, Region 111

(Operatons office

A. Glambuesc, CO:HQ (1 cy)
L. Kornblith, CO:HQ (1 cy)

K. H. Engelken, CO:BQ (1 cy) November 12, 1970

(Date raport prepared

If additional space is required for any numtered item above, the continuation may be extended to the reverse of this form using foot to head
format, leaving sufficient margin at top fur binding, identifying each item by number and noting Continued ' on the face of form under
appropriate item ISTHIAD b 4 OVERNEEAT eiATiae BOVICK

RECOMMENDATIONS SROULD BE SET FORTH IN A SEPARATE COVERING MEMORANDUM

9701270178 970123
PDR FOIA
FLOYD96~343 PDR
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6. latpestign findanss (and items of pencomplisece).(Continued)

« "Caution Signs, Labels, and Bignale”

« in that the radiation ares on roof of Building 100 above the
solid waste room was oot posted with the conventional rediation
syabol in the colors of magenta (or purpls) ou yellow and
the words "Caution (or Danger) - Radistion Area." (See
paragreph 48 of report details.)

m.ﬁ « “Instruction of Persounel”
- in that an individual working in & restricted ares was not

adequetely instructed in the precautions and procedurss to be
used to minimise exposurs to concentyations of radiosctive
materiale. (Ses paragreaphs 42, 43, snd Ah of report details.)

- "Becords of Surveys, Radiacicn Memitoring, and Disposal”

« ip that records showing the radistion exposures of all individuals
for wvhoa persounel wmonitoring is required under 10 CFR 20,202
wvere oot in &1l cases saintained. (Bee paragraph 3 of
report details.)

- "Reports of Overexposures &ud Excessive Levels and Concemntrations"
« 4p that the axtremity Overexposures of two individuals during
the 2nd Calender Quarter, 1970, as evidenced by wrist fils badge
results, wers not reported to “he Commission &» roquired. (Bee
paragraph 32 of report details.)

- "Records"

« in that records werse not msinotained to show the kinde and
quantities of rediocactive materials contained in weste received
from customers. (Bee paragraph 16 of report details.)

« {n that records were not adequate, in 411 cases, to show the
kinds and quantities of radiocective materisl waste transferred
to & commercial waste disposal agency. (See paragraph 24 of
report details.)

kicenas (ondllAon A0

- 4o that radiation level surveys were not conducted by an individual
a8 required by paragraph IV.B.1. of the licensee's Bealth
Physice Procedures Manusl contained in application dated
October 1, 1968, and referemced in this condition, PFailure to
perf{orm these surveys resulted in & wrist overexposure., (Bee
paragraph 45 of report details.)
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REZALLS
GENERAL, LNFORMATION

9. This wes an amnounced reinspection of this byproduct meterial progream
conducted on October 20-23, 1970. Mr, Don Soldan, Radistion Safety
Qfficer, wee contacted in Beptasber and was advised that this inspection
would be conducted some time near mid-October 1§70,

10, Br. E. A, Pulgrabe, State of Missouri Department of Health, wae notified
of this forthcoming inspection ou October 15, 1970. The inspector wae
unsccompanied .

11. The following licensee persounel vere interviewed and supplied the
informstion coutained in this report:

Mr. Prank A. Schottelkorb, Director of Operations

Mr. Marvio L. Murray, Maoager, Aduinistrative Bervices

Mr. Richard L. Holgate, Manager, Manufacturing

Mr. Momt G, Masun, Plant Eongloeer

Mr, Donald W, Soldan, Bupervisor, Health Phyeics, Radiation
Bafety Officer, and Chairmen, Radiation Bafety Committee

In addition to those persons listed sbove, various other individueals
vere interviewed during visks to various parts of the licensee's
facilities and discussions regarding the licensee's program. All
informmtion contained in this report is presented in substance unless
othervise indicated.

12. Reinspection Mo, 17 of thie byproduct material progream wvas conducted on
April 13-15, 1970, Mo {tems of poncomplisnce were noted s & result of
that inspectiom.

13. Reinspection Mo. 16 of this byproduct matorial program was conducted ou
October 20-23, 1)70, and s the subject of this report,

14, Reinspection Wo. 16 was limited primerily to a review of the following
ftens :

a. Ovganisation and sdministrative coutrol.
b. Facilities.

¢. Waste disposal.

d. Persormel monitoring.

¢. Reported overexposures,

f. Independent measurements .

g§. Hanagement discuseion,

ORGANIZAZION AP ADRINISTRATIVE CORINCL

15. Dr. Wernar Wabl has recently resigned from the position of Director of
Operstions for this byproduct meterial program to become & Vice
President with Amersham/Searle Corperation. Dr. Wahl has been replaced
by Mr. Frank A, Schottelkorb. Mr, Behottelkorb has beso the Gemersl
Menager for Mallinakrodt Chemical Works' Diagnostic Product Pivision.
It is noted that Mallinckrode/Nuslear Division is part of this
Plagnostic Products Division. A corrected and current organisetional
chart under the Director of Operations is attached to this report as

Exbibis .
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As poted on the organisational chart included as Exhibit A, Br. Pom W,
Soldan, as Supervisor of Bealth Physics, reports directly to

Mr, M. L. Murray, Menager, Adainistrative Bervices. Mr. Murrey, io turs,
reports directly to Mr. Bchottelkord, the new Director of Operatiouns.
Also noted oo Exhibit A are the names of James Brown, Menager of Resesrch,
and James Woods, Director of Opareticus for Radiochemicals. Altbough
Kesers. Browo and Woods are not organizaticually lecated under the
Pirector of Operations, they are respomsible to Mr. Schottelkorb

insofar as this licensed program is concerned. Both Ressarch and
Rediochenical Bections ere physically located within the licensee's
Maryland Heights, Missouri, facilities, and all byproduct moterisl work
porformed under those two sections are performed under this license.

By the same token, Exhibit A also includes the opereticns iineup for the
Carlstadt, Mev Jersey, facilities of Mallinckrodt/Nucleer. Although
organisationally located under Mr. Bchottelkerb, the Carlstadt facility ie
operated under & separate AEC license.

The organisetions] chert included se Exhibit A identifiss the siv members
of the licenses's Radiocisctope Bafety Committee. This committes meets
approximetely two timee per year, #s needed. The committes is set up such
that sny member of the committee aay call a meeting at any time to resclve
aoy special problems which may arise within his particular sree.

Altbough the comaittee meets only approximetely two times per year, Mr.
Soldan meets with Nr. Murray every Tuesday and Priday of each week for

the purpose of discussing radiation safety. In addition, the Health
Physics Depertment submits & wonthly beaith physics report which f»
distributed to all department managers and supervisors iovolved with the
use of byproduct oaterials.

1

Health physice procedures have been written in the form of the Health
Physics Procedures Menual dated October 1, 1968, and submitted to the
Comsission as part of licemse applicotion om that date, Other health
physies procedures are given to iodividuals by their supervisore through
the Bealth Physics Depertment. Please see paragraphe 42, 43, 44, 45,
and 46 for further inforwation regarding health physics procedures and
fostructiovs .

l’.

$ince the last previous reinspection, the licenses has purchesed

adjacent property for the purpose of expansicn of operstions. Bioce

the scquisition of this wnew property, the licenses's land site i¢ now
sppromimetely four times grester thau it wes prior to the purchase of

the property. Located oo the new property are two buildings, one of
which 4s & 15,000 eq. ft. concrete block building which iz currently
undergoing modificatious ty the licensee. Wheu the modification operations
are coumpleted (scheduled for January 1, 1971), the building will be

known a# the Customer Service Center. This Customer Service Cemter will
also be known &s Building 300. Upon completion, Buildimg 300 411 house
the entire Order Department, moet of the Order Preparatios Department,
all of the Shipping Department, and most of the Receiving Department .

Io sddition, the building will have cffice and other usable spaces,
including storegs in the rear aves. The primary byproduct msterisl uses
designated for Building 300 will be the filling of ovders of prepackaged
radiopharmeceuticals as received froum the present facilities. Thise
function will be similar to thet of & bramch office receiving prepackaged
single dose quantities from Maryland Heighte. The order filling
prepackaged handling section withio this Building 300 &»s being modified
to be withic solid concrete block walls and it will consist of & recm
temperaturs storsge ared, & refrigerated stovege sres, and an order
filling area. Ko special ventilation, such as hoods or glove bomes, vill
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be installed in this location. Health physics procedures being written
for this nev building will include the requirement that all bottles be
enclosed vithin secondary coutainers et all times. Other procedures are
being written to handle amy other unforessen accidental dropping of &
bott’ -,

Located immedistely west and connected to Building 300 is » second
building known es Building 400. Building 400 4s of lightwelight comstruc+
tion and 1 9500 oq. ft. 4 sise. It is plamned to wee Building 400

for storage of miscellaneous material.

The origine]l north half of the licenses's mein building has been
redesigoated as Building 100 while the south of that facility hes beeo
designated as Building 200. Buildings 100 and 200 sre coomected on the
upper or mein floer caly.

80144 radicective waste storage and handling facilities will be discussed
in paragraphs 28 and 29 of this report.

HASTL DLSFOSAL

23.

24.

25,

All liquid active waste goes to retention tanks., When & signal i
received poting that one of these tacks is full, the conteunts of the tesk
are air jetted for mixing purposes and &n aliquot of the tank contents

1s removed. A total sctivity analysis ie eade followed by isotopic
anslysis for iodine 125, iodine 131, and mercury 203, The resaining
sctivity of the total, which is not included in the fodine and mercury
enalyses, is assigned to gold 198, which is the naxt most restrictive MPC,
The results of these anslysas are used to determine the amount of ecootsined
countents which can be dumped on that particular day, based on the known
water usage of the facility from the water aompany meter readings. The
licenses's liquid active wasts records indicate that ome dump is made
approxisately every thres weeks. During 1970, e total of 623,345 w of
sctivity bad besn discharged from the tanks through October 14, 1970.

The licenses transfere all of his solid active waste to Buclsar Engineering
Corporation. During 1970, the licensee has transferved & total of 5900
cuble fest of solid active waste to Nuclear Bugineering. These tvensfers
have eccurred on 22 seperste dates through September 29, 1970, A waste
transfer record in the way of & standard form iesued by the waste
disposel agevcy is meintained for sech solid active wests transfer. The
licenses's record of this transfer is & second or third carbon copy of the
standard form. In some cases, the mocations regarding the vumber of
curies in each package or the isotopic countent of & particular package

1s either too faint to resd or is missing altogether. The licenses
representatives vere sdvised that fellure to meintain complete resords

of tremsfer constitutes pencosplisnce wAth A0 QFR 30.3) io that the
record does not always indicate the isotope or quantities of radicsctive
materisls transferred to another licenses for weste disposal purposes.
Isotope notations which were noted on the forms include ifodine 131,
carbon 14, gold 198, mercuxy 203, selentum 75, and solybdenum 99.

According te the licenses's solid sctive weste transfer records, the
meximm redistioo levels noted at the various outgoing peackages renge
up to 5 R/hr at the surface and 800 me/hr st three feet froe the
psckage. Thess radistion levels are withis the provisicus of Department
of Transpertation Regulations &9 cre 173.3%300).
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Mr. Soldan stated that as & service to their custosers, the licenses Accapte

wiscellaneous byproduct smterial waste from their customers. According
to Soldan, appromimmtely 27 cubic feet of this wiscellansous weste

was received esch weak from customers. Some of this miscellansous waste
bohcnmdn;hlu.uo!mﬂuhw:-.umoumdam
loading dock during thie inepection by the inspector. Mauy of the
cardbourd bomes did not contain amy informetion as to the contents of the
package, nor was there apy informstion as to the contents of the peckage
ou the shipping pepers, which constitutes

in that records of receipt of this miscellaneous waste were inadequate
to determine the isotope or quantity of radiocsctive materisls contaived
in the waste packages being received. Also received from customers are
spent or woused wolybdenum 99/technetium 99 generators (kows). The
licenses representatives sdvised that the normsl veskly kow returns are
averaging approximately 60 st the present time. The lLicenses reclains
the usable parts of the returned kows for future use. The liceuses's
record regarding these returned kowe includes the customer's namse,

the original quantity of the wmolybdenun 99 when shipped, and the lot
nusber .

In sddition to not knowing the isotope or quamtity of radioactive
material contsined in the miscellaneous waste packages being received
from custoners, these waste packages are not surveyed for radiation levels
or countamination upov receipt, which constitutes poncomplisuce WAL

AL GIR 20.200(0)

The returned kows are taken to 4 basement rocm at the west end of Building
100, where the kows are discentled end parte sagregated. 4 solid block
soncrate cave has been built for this purpose. A spill tray is placed
on the cave and the kow is set in the tray. Contaminsted portions and
the kow itself are removed from the lead shielding of the generstor and
placed in an 8" x 8" opening io the top of this solid concrete block
cave. Bensath this opening is & stainless steel drum. All perts of the
kow which are not supposed to be contaainated ere surveyed and placed in
baxes for ultimate disposal. The person doing this work vears plastic
gloves and user 18" tougs to remove the verious parts from the kow. All
reusable parts are surveyed for radistion levels prior to removal frow
this room. It was noted that one of the licenses's in-house air sampling
stations is located in this room.

All of the licenses's solid active waste including that which wes received
from the customers is handled snd stored in the high level active waste
scorage room or within structures located within & fenced-in ares

outside the northwest cormer ef Building 100. In this fesced-in ares,
the licensee has three solid waste storage structures. One of these
structures is & tio building known &s the block house., The north wall of
this block bouse 1s shiselded with solid concrete 24" thick and 5' high,
Twe other structures made of solid concrete blocks messuring

6' x 12" x 4 1/2' high complete the solid waste storage facilities.

It is in theee facilities that the licensee packages his solid waste

and stores the waste swaiting pickup by the commercial waste disposal
agency. The licensee representatives indicated that they hoped to be
able to move moet of these waste storage facilities to an inside location
after Duillding 300 has been put into use, theredby making more roowm
within Buildings 100 and 200. At the present time, Mr. Soldan advised
that they bave three or four plans under consideration as to whers this
waste storage vill be moved.

It was iodicated that Buildimgs 300 and 400 will not be used for storage
of radiocsctive waste in the foresesable future,
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)

12.

3.

The licensee utiliszes the K. 5. Landauer film badge service for both whole
body and wrist exposure momitoring. At the pressnt time, there are 46
Leotope workers ou & weekly schedule and 67 sdministrative end supervisory
people o0 & monthly schedule.

During the second calendar quarter of 1970 beginaing with the of
April $,1970, twe isotope workers, neme %
ARG« ve wriet vadge of 15,77 vem 19.17 rem,

respectively.” The licenses has questioned the validity of these fils
badge readings. As & result, the -licensee bes not reported these wrist
badge exposures 48 oversxposures. The licensee bas conducted studies

in en sttewpt to show that film badges emposed to low energy gemes such
8¢ 77 kev of mersury 197 should have & much lower exposure indication
from that which is reported by the fila badge suppli lie
indicated that if this were true, the wrist badges ow

would show much less than the 18.75 rem extremity exposure iimit as set
forth in 10 CFR 20. During these studies, the licenses has boen in
coctact with the B, 8. Landsuer Company ou numerous occasions to clarify
this matter. As of the time of this inspection, no fiosl conclusions
heve besn drawn. Tha licensee representatives vere advised that any

film badge result which excesds the exposure limits &8 described in

10 CFR 20 must be reported to the Commission within 30 days following the
receipt of knowledge that the film badge exceeded the limit. Io
addition, the licenses representatives vers advised thet in a cese such
@8 this, the 30-day report could fnclude an explanstion of possible
invalidity of the dats and an indication that studies wers being performed
to verify the matter. The licenses representatives were, therefors,
advised that the fellure to make & 30-day report of the apparest wrist
exposures received by Cenove and Mills cemstitutes poncomplispce with

10 IR 20.405(s). In & letter to the Division of Complisnes, Lonl
Hesdquarters, dated October 21, 1970, the licenses submitted an »
explapstion type report regarding these wrist bedge exposures and
exposures of 2 of their perscnnel assigned to the Carlscadt, New Jersey,
tacility (pregram conducted under separste license). In the October 21,
1970 report ne informetioo is given as to the identity of the persovs
receiving exposures or the amount of the exposur . Upon questioning
during the inspection, Mr, Boldan advised that he would re-subsit this
report to inelude all {nformetion required by 10 CFR 20.405(a) and

will furnish a report ragarding this sstier to the individuals ir writing
pursuant to 10 CFR 20.405(b). Soldan elso sdvised that in each of these
two reports, he will f{nclude the licenses's fesling that the total

smounit of the exposures are probably not valid with en indication that
further informstion would be forthcoming uper their evalustion of the
metter, Coples of the results of some of the licensea’s evaluations and
correspondence with R, 8. Lendeuer and isternal correspondence regarding
this metter is attached to this report os Bxhibit B.

During the third calendar quarter of 1970H 1sotope
Technician, received & wrist e of 732 rem, Of this total,

40.03 rem was received 'Mh#u us «32 in & glove box during
the week of July 20, 1970, & exposure tho reported to the
Commission pursuant to 10 CFR 20.405(s). This satter is discussed

further in paragraphs A5 anéd &6 of this report.

A reviww of the licensee's filsm badge reports & received from the
fils badge suppler showed that no informstion is given for techniciars
and for the wveek of June 22 through 28. Also, the

licenses had ou hand for inspection the file badge reporce for sll
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persons for the week of September 21 through 27, however, no report was
oo hand for inspection for any pervon for the wvesk of Beptember 14
through 20, 1970, The licenses war advised that failure to heve on hand
for inspection the results of all film bedge results for those persons
whare persoomel mouitoring is required constituted

. During the inspection, Mr. Boldsn comtacted the
i supplier, who, in tusrn, advised that all missing exposurs
data would be sent to the licenses.

35. A review of the film badge reports for persons on & gopthly sxchange
basis for 1970 showed the highest whole body exposure received by any oue
person on this schedule through August 31 was 3.37 rem while the
highest wrist badge exposure received by any one person through August 31
was 9.66 rem,

36, Porme ARC~4 and equivelent Forms ARC-5 are seintained on =ll persomnel.

37. The licensees occasionally uses part-time workers from & commercial
manpower organisation, BRach of these temporary employees are aseigned
dosimeters. For esch of these temporary employees, & card entitled,
""Tewporary Assignaent of Personnel Monitors,” is filled ocut and ehows
the person's nase, socisel security number, dete of birth, and date of
assignment. A review of these persocunel monitoring cards indicates that
these temporary employees receive lesss than 100 millirem in any one
wesk .

38, All fodine vorkers have their thyroid counted normally once per day,

before bagisning work, However, ths persom or parsons assigned to
work with or around the iodine capsule mechine are thyroid counted every

two houre during that k ansi ¢ thr the day. During the
eceived an excessive
eXposure was e od to the Commiseion in

weak of June 15, 1970
thyroid burden. This

accordance with 10 CPR 20.405(s). Purther information regarding this
exposure is presenteé in paragraphs 42, 43, and 44,

39. Another isotope worker
the week of August 3-9
It w's determined that
from his physician on
of a )

showed a thyroid burden during

18 ue of fodine 131 in the thyroid.
had received & disgnostic capsule

t 5, 1970, 1In the licensee's records is &

er submitted to the licenses, &t their request, from

doctor to t effect..  Subsequent weekly thyroid counts for
that thyroid burden had decayed to
nothﬁnlxblbu&nﬁuﬂnmkollmd«7u 1970.

40, 4 reviev of the licensee's thyroid counting records shows that no
other parsons have received an excessive thyroid burden since the last
previous reinepection.

41, Urine samples are collected from isotope workers on & routine monthly
schedule. These samples are analysed for carbom 14 or iodine 131. The
licensee uses an in-house MPC for carbon . of 377 d/m/ml and for
fodine, 222 é/m/ml. The highest single sample for carbon 14 has showu
2.93 x the licensee's MPC vhile the highest fodine 131 urine sample
has shown 1,787 » the licensee's MPC, The quarterly aversge for all
urine samples 1s a small fraction of the licensee's MPC,
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REPORIED OV “aa EVRES

42, 17 & letter dated July 16, 1970, the licensee reported an excessive iodine
thyroid burden to one employee, 4s evidenced by thyroid counting, during
the week of June 15, 1970, As the July 16 letter indicates, the fodine
uptake oceurred sometime befween 7 &.u. and noov on June 18. During this
ionspection, the indi 1 questioned
regarding this matter. advised that during the hand
operation of preparing and filling Yodine 125 sodiam iodide diagnostic
capsules, she put her head in the hood, oo one cccasion, where the work
was being done to be @ble to betteg read the coutents in a gradusted
syringe. In addition tated that at cue point she added
stabilising meterisl to some iodine 125 biochemical gr 00
benchtop nmear the hood, It was stated that the ress
her thyroid ¢ ed at noon after having it counted omce in the morning
vas tha cund herself contaminated when routinely surveying
berself upon leaving the production ares at lunchtime.

43, Pupmuu and _de ger advised . 3t no specific
truction bad o dor to the time of the
incident but tha

had

e Production Department, Following the

incident invelvi all production workers ware tetnstructed

as to specific r oo rafety problems vegarding all jobe. During

this inepection, the ARC inspector reviewsd the iodine 125 eodium iodide

capsule batch sheet which is & detailed step-by-step vorksheet for making

fodine 125 capsules. It was noted that this batch sheet did not give

any radiation safety instructions for this parti-ular operstiocn. Mr.

Marvin Murray, Manager, Administrative Bervices, advised that all E“ ‘
isotope procedures bave & similar betch sheet which is followed by the v
person performing the procedurs. Mr, Murrey advised that as a covatant

reminder, & cover sheet giving specific radiation safety instructions

to the ewployes will be attached to each batch sheet for all isotope

procedures .

&b, The licens # in io that an
individual riing in & restricted &ree was not adequately
instructed the precautivns and proc.dures to be used to minimize
exposure to radiosctive materials.

45, 1o a letter dated Scptember &, 1970, the licensee reported to the
Comuission & wrist exposure of 40.03 rea to ove employse for the week
of July 20-26, 1570. As stated in the Eeptember & letter, the
licensee received this exposure information by telephone from the film
badge supplier oo August 7, 1970. Of the total 40.03 rem axposure,
39,32 rem was due to beta., The exposure resulted from a spill of P-32
ou one of the glove box gloves during the production ef chromic
phosphate 32. The first indication that & radiation problem existed
was at the end of the day of the occurrence when the Production
Supervisor wade & routine survay of the sres and detected the gross
contasinetion on the right hand glove box glove. The contamination wes
cleaned the following day. During this inspection, the persco tovelved,

¢ interviewed and he stated that he realized that he
1d not make periodic surveys during his work with the P-31 on that day
1ike he knew he was supposed to. This comstitutes poncemplisncs with
Licenss Condition 15 which references procedures contained in
spplication dated October 1, 1968, Paragrapb IV.B.1 of the licensee's
Bealth Physics “rocedures Manuel, dated Occober 1, 1968, states, "All
individusls working in radiation sreas perform radiation level surveys
st periodic intervals during each work day io the particular aress io
which they are working.”
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'olloﬂq‘utu sxposure, the licensee has made up survey
scknovledgament which have besn placed in all specific work aves

This card requires the individual wvorker to acknowledge that he mede &
[ of his work ares &t the begimming and et the end of esch workday,
#‘ﬂt“ that although the card shows that he has to acknowledge
se surveys at the begioning and end of the workday, he has beem told
that he must make several surveys throughout the workday. Space ie
available on this survey sckuowledgemsnt card for heelth physice
personone]l to make indepandent audits of these surveys. % ‘

47.

49,

Using & licensee jortable survey instrument, with a range of up to

200 mr /hr, the vaste storage ares outside of the Bullding 100 and the
roof of Building 100 were surveyed during this inspection. The maximus
radiation level noted within the outside waste stovege area wasp 57 mxr 'hr
at the eurface of the unshielded tin roof of the block house. The
radiation level at the surface of the solid concrete block walle lining
the thres storage areas was less than C.5 mr/hr., On the roof of the
high bay section of Building 100, the air handling system and filter
housings serving the esst half of the hot cell (gold 198 and
molybdenum 99) showed & radiation level of BO sw/hr at the surface and
betvesn 2C and 30 mr/hr at three feet. Also on the high bay sectiom

of the roof, the air handling system and filter housings serving the
west half of the hot cell and all iodine handling areas within the
building, including mereury 203, showed & radiation level of 200 mr/hr
at six inches from the charcoal filter and between 70 and 80 mr/hr

st 18" from the charcoel filter. Flease note that the chaxcoal filter
is mndviched tetvean two sbsolute filters. The radiation level at the
north edge of the bigh bay section of the roof was betwsen 4 and 6 ar/hr.
The wall mounted ladder leading up to that high bay mection of the roof
wvas posted with & conventional radiation symbol in celors of magentz om
yellow background and the words, "Caution - Radiation Ares.”

The regular roof ares wvhich serves the remsining portions of the building
was surveyed and the ares juot north of the high bay section, which is
directly over the solid active waste storage room within the building,
showed a radiation level of 15 mr/hr at the roof surface eand 10 ar/hr

at approzimately 3' above the roof floor. The north end of this roof
area shoved a rediation level of 9 ar hr at spproximstely 3' above the
roof level. This portion of the rvof of Bullding 100 and an attached
wall ladder were not poeted with any rodiation area warniug eigne, which
constitutes ¢ 2 . It is voted that @
persov must climb ghig wall ladder and pass this point in order to gain
access to the high bay ares, which 1s posted. Also, the licensee is

in goncomplisnce wARK A0 CFR 20,201(b) in that surveys have been
insdequats to determine the need for & radiation werning esign on the roof
ares above the solid sctive waste storage room.

As part of the Commission's Independent Measurements Program, a TLD
station was set up on the roof of a building in an unrestricted area
ifamediately aaross & drivemay which runs along the licensee's north
boundary fence. This is known ez location #1, Beunett Box Coupsny. The
resulte of the TLD aecasurenents for the 30-day jperiod between April 11
and May 11, 1970, showed & total of 536 ar., Five hundred thirty eix (3536)
ar over & period of 30 daye is equivalent to 0.75 ar/hr continuous for
the entire 30-day period, which constitums

aencompllancs with
A0 CFR 20,105(b)(2), in that rediation levels on the roof of the
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building north of the licensee's property line and locsated in an
unrestricted &res were such that if en individual vere contiunuously
pressnt in the area, he could receive & dose in excess of 100 mr in any
seven consecutive days. A copy of the reeults of the TLD's for the
period Jamuary 9 through July 18, 1970, ere sttached to this report &s
EahibiL &

.

50. The new Director of Operations for this liceunsed program, Frank A,
Schottelkorb, was not available for interview on the last day of this
inspection (October 23). As & result, & managemant discusiion was
held on October 22. Those items which were noted during the inspection
up to that time were discussed. In addition to Mr. Schottelkorb, those
io attendance a: this meeting were Richard Bolgate, Mamager of
Manufacturing, Mr. Marvis Murvey, Manager of Administrative Bervices,
and Mr, Dongld Soldan, Bupervisor of EHealth Physics.

51, BEach of the items of noncompliance noted during this inspectiocn up
to the tims of this mesting were susmarised individually. Corrective
sction regarding osck of the items of nomcompliance which had besn stated
earlier in the inspection wers reiterated at this time. Regarding the
licenses's fils badge problems with their currvent fila badge supplier,
in this case, R. §. Landauer, the licenses representatives advised that
they ars seriously thinking of switching film badge suppliers and are
pagotietiog with ome or two different suppliers at the present time.

52, The forms in which the results of an AEC inspection may take were
discussed with Mr. Bchottelkordb during this menagement discussion
meeting. This included Porm AEC-591, Form ABC-592, and Form ARC-417
procedures. In couclusion, Mr. Bchottelkord was advised that the
licenses may expect to receive further commmication from the Commission
regarding the results of this Lospection.

53, The itesw of noncompliance noted as & result of independent measurements
on the roof of Building 100 and interviews with previously reported
overexposed personnel, which took place on October 23, were discussed with
Mr. Schottelkorb by telephone subsequent to the inspection. Also
discussed were specific readiation safety instructions to be attached
te production batch sheets.

Actachments
Exhibits A thru C~2
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Mr. R. §. Landauer, Jr.

R. §. Landaucr Jr. & Couwpany
Glenwood Scicnece Park
Glenwood, Illinois 60425

Dear Bob:

I am returning to you the film holders which we found to be
missing onc or more lcad Lilters. We do nced replacement holders.
A list of the defective liolders is enclosed.

The device used to check the holders consists of a compartmented
dual sourcc containcr (unc of our standard lead safen), loaded
with approximately 15 mg of Hg=-203 (279 Kev) and 3 mc of I-125
(32 Kev) in flame scalcd ylass ampules. Iwo % inch holes in

the safe lid permit the low cnergy gamuas Lo beam through the
aluminum filters and Lhce high encrgy ¢amnas to beam through the
lead filters. A detector mounted above the device measures the
transmission of both gamua beams, simultancously. A fixture on
the safc lid permits cxact positioning of the holders.

The absence of either aluwinum or lead filters results in an
increase in the countratc. A set of data is enclosed for your
infermation. The readings varied fron +10 to =9 %, including

a 0.95 error of + 2 % for counting statistics. The deviation

from badge to badge is then about +8 ¢ Lo -7 % from our "standard"
badge.

one "odd ball" turned up while checkiny our helders. The count=
rate was only 43% of Lhe “standard". Upon opening the badge,

we found three lead filters and only one aluminum filter. This
holder is encloscd for your inspection. »

Exyi8!T B-1

MALLINCKAODT CHEMICAL WOHKKD



MY, R.'b. lLandauer, Jr.
July 2, 1970
Page Two

We are in the process of cxposing some film with " holders having
poth lead filters wissing., I hope these will help you inter=~
pret the films worn by Wkudon and panicls at Carlstadt, whosc
holders were missing both (ront and back lcad filters. It is
urgent that we have somcthing to tell the Comumission before the

thirty (30) day reporting period elapses.

Thanks again for your cooperation.

.

Sincerely yours,

MALLINCKRODYT CHEMICAL WORKS
MALLINCKKODT/NUCLEAR

?\ <O

LA Y4 71
Dcnaléﬁzi goldan, Chief
Radiological Protection Officer

DWS:em
enc. 2
¢e: Dr. W, M. Wahl

M, L. Murray
M. G. Mason

ExHiBIT B-2&

e




HOX 10122 CAMBENT FIELD o BT LOVIL, MIBROUN G214L o 314 AX 10840

7 Lol
P A L

Mr. R. 8. Landauer

R. $. Landaucr, Jr. & Company
Science Road

Glen Scieice Park

Glenwood, Illinois 60425

Dear udob:

The most reccent phase of our exposure study has been completed. All
the films have been sent and should have been received by you. A
master list is attached to this letter which relates the film date
and number to the specific exposurc conditions. I have not sent this
master list along with the film bccause 1 did not want your personnel
to be influenced by such preknowlzdge.

29
The exposed experimental badges are dated June 2€ and July 6 and are
numbered 8001 - B024, G101 - 8124 and 8201 - 8224. Plecase have these
films developed and read out as guickly as possible.

We have not yet received the wfficial film badge reports for the end
of the quarter. llowever, according to t-lephoned results, two of our

employees haye exccedod the regulator emities exposure.
has 28,470 and has 19,140.

roceived 11.9 rems for the weckly period starting 5-25-70.
I strongiy suspect that she was wearing one of the wristbadges with
the lead filters missing that particular week, although I have no means
of proving tihiis. Could you personally inspect that particular film wit!

this possibility in mind? licr principle cxposure that week was from
Hg=1%7 (77 Kev) and Tc-99m (140 Kev) as per O ction schedule
records. We have no wrist cxposure data for as measured
by pocket chamber. was restricte urther exposure
during the week of Junec 8 upon receipt of the May 25 exposure by

telcphone.

“prmmple exposure during the gquarter was to Hg=-197, as
ndicated by reported filmbadge results.

Bl

Continued =~

Exngir B-3
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R. B« Landauer

K. B Landauar Jr. & Company
science Road

Glen Science Fark

Glenwood, Illinois 60425

PILMBADGE FILMBADGE PERFORMLD POCKET CIHAMBER

DATE LXPOSURE lig~=197 PREP CXPOSURE (1)

4/0 320 no -——

4/13 2,650 yes 140 + 340 (2)

4/20 400 no -

4/27 2,300 yos ————

5/4 400 no -

5/11 3,490 ycs 358

5/18 3,459 no -

5/25% 1,700 yés 70 (3)

6/1 5,700 yes 270 P
6/8 1,030 no cmmn Enk
6/15 0 restricted -

6/22 0 from further o

6/2 0 exposure Lt

TOTAL: 19,140

(1) Two additional pocket chambers werc issued to the individuals
assigned to producce lig=197 Chleromerodrin. One pocket chamber
was attached to the wrist band of the filmbadge and the other
was attached to a wristband worn on the other hand, Readings
were taken at several steps along the 28-step production pro-
cedure. Values rccorded under the Pocket Chamber Exposure
heading arc total exposure in mr. The exposures to the right
and left hand wore approximately equal.

{(2) JZhe Chloromerodrin procedure was performed twice this week by
The 140 mr was due to a run made on 4/15 aborted at
¢ 340 mr was duc to a complete 28-step run performed

on 4/16:
(3) Only steps 24 through 28 were performed by“ this week.

Pleasc note the following from the above tabulated data:

1. Periods of high reported expgg -glate in time with Hg=197
Chloromerodrin production by

2. Periods of lower reportcd exposure rrelate in time with no
lig=197 Chloromerodrin productiwn b

3. The average weckly exposurc during periods when did
not produce lig=197 Chloromerodrin was 660 mrem, as reported by

filmbadge results.
Continued =

ExHIBIT 8-
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¢, Landauver
75 Landaver Jr. & Company
desioe Road ]
P Gjen Science Park
3 glenwood, Illinois 60425

If the conservative aggumption is made that, in addition to any
exposure from ug-lQ?,“recexved one rem of exposurc from
her other duties, an estimate of the oxposure due to Hg~197 as
measured by filmbadye results can be made. This allows us to

make a comparison of exposure to lig-197 as measured by filmbadge
and pocket chamber results.

DATL FILMBADGE POCKET CUHAMBER RATIO FB/PC
3§13 1650 480 g 7 3 LRl
5/11 2490 358 I

6/1 4700 270 17.4

TOTAL 640 1108 8.0

It would appear that the contribution to extremities exposurs from
tig=-197 as measured by {ilmbadge would be ecight times as great as
measured by pocket chamber.,

We have also checked the calibration of all our pocket chambers
against a Victoreen Radocon-555 and a Victoreen R-Moter using I-1"
Te-99m and Hg~-197 gamnas. Thes¢ two Victoroen instruments werc
also used to determine the exposurc to the B0O00 series cxperimental
filmbadges sent to you.

You mentioned in your July 7 letter that you would await further
information from mc before taking any action on evaluating the badges
worn during the last quarter ending J<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>